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.OFFICE OF THE DIRECTOR

INTERNATIONAL TECHNICAL COOPERATION STAFF

The international cooperation activities of the staff
were continued in the technical training of foreign na-
tionals and the reception and programing of foreign :
visitors to the Bureau, including all liasison sctivities.
The Bureau participates in these activities under the
provisions of Public Law 665, 83d Congress, Matual Secu-
rity Act ol 195l and subsequent amendments; Public Law
L02, B80th Congress, Informational and Educational Exchange
Act; and under the charters of various specialized apen-
cies of the Economic and Social Council of the United
Nations. .

During the year, 16 International Cooperation Adminis-
tration (ICA) participants, one independently financed,
reported to the Bureau and were given instruction in the
following subjects: geodetic surveying--Jamaice (1), Phil-
ippines--(1); geomagnetism--Colomblia (1), Indonesis (1);
seismology~~Indonesia (1l); reproduction--Panama (1), Su-
dan (2); tides and currents--Brazil (2), Indonesia (1);
nautical and electronic instruments--Indonesia (1); IBM
computations and geodetic controls--Philippines (1);
photogrammetry~=-Brazil (1), Ceylon (1); and urban sur-
veys, geodesy, photogrammetry, and charta--Norway (1).

There were 6 ICA participants accepted during the 1958
fiscal year: In geodetioc surveying--Brazil (1); in hydro-
graphic surveying--Indonesia (3); in photogrammetry-e
Philippines (1); and in electronic equipment for hydro-
graphic mapping--Philippines (1).

Under the sponsorship of the United Nations 2 fellows
reported during the year and received instruction in the
following subjects: geodetic surveying--Pakistan (1), and
photogrammetry--Thailand (1).

There were 7 UN fellows accepted during the 1958 fis-
cal year who contimied or completed training during this
fiscal year: hydrographiec surveying--India (2); in photo-
grammetry--Pansma (1) and Thailand (L). ‘

Under bilateral arrangements made between the Depart-
ment of State and participating foreign governments, S
forelign nationals were trained in ths following subjects:
geodetic surveying, photogremmetry, and gravity and as-
tronomy--Portugal (3); map and chart construction and
reproduction--Venezuela (l); and geomagnetism--Iran (1).

ICA secondary participants (accepted from other train-
ing egencies) received instruction for approximately 1
month in the following subjects: seronautical chartse-
Turkey (1), Chile (1); geodesy--Formosa (1); and photo-
grametry--El Salvador %1) In addition there were ICA



secondary participants accepted in a prior fiscal year,
as rollows: In photogrammetry--Cuba (lg-and in reproduc-
tlon--Ethiopia (1).

- ICA secondary visitors received for-a l-day visit:
Chile (1), Cuba (2), Dominican Republic {2), El Salvador
" (2) Korea (8), Philippines (L), Sudan (17; Thailand (6),
Turkey (1), and Urmaguay (1). - :

UN secondary visitors recelved for a l-day\visit:
Saudi-Aradbia (1), and China (1).

Rockefeller Foundation visitor received for & l-day
visit: China (1),

From the U.S. Hydrographlic Office visitors received .
for a l-day Pperioi: China (L), Japan {(2), Korea (5), Spain
(3), and Turkey (6). For 6 months-~Korea (2).

In addition to those .specified under the preceding pro-
grams,’the Bureau received 72 forelgn visitors concerned
with observation of facilities and consultation on techni-
cal procedures., These visits extended from 1 to 60 days
and included representatives from the following countries:
Argentina (4), Australia (1), Belgium (1), Brazil (3),
Canada (li.) China (6), Cuba (1), Dominlcan Republie (2),
Ecuador (1), England (2), Ethiopla (2), France (1), Gepe
meny (1), Indonesia (3), Itely (1), Jamaica (1), Japan
(2), Korea (2), Malaya (3), Mexico (2), Nowrway (3), Pak-
istan (1), Peru (1), Philippines (3), Portugiel (L
Portuguese East Africa (1), Thailand (3), Turkey (35,
?é?.S.R. {2), Venezuela (hs. Vietnam {2), and Yugoslavia

During the year, 1l ICA Training Officers were briefed
on the activities of the Bureau prior to taking assign-
ments with the United States Overseas Missions in the
following countries: Bolivia, Chile, China, Coata Rica,
El Salvador, Guatemala, Indonesia, Irasn, Japan, Laos,
Philippines, and Thailand.

TECHNICAL RESEARCH AND INFORMATION STAFF

The Technicel Research and Information Staff prepared
the Buresu portion of the Anmial Report of the Secretary,
the Anmnual Report of the Director, aml a report on Bureau
activities in Alaska for the Annual Report of the Gover-
nor of Alaska.

Two technical bulletins were processed and prepared
for the printer and three were in various stages of prep-
aration.

The preparation of a Bureau publication on "Shore and
Sea Boundarles~-With Special Emphasis on the Interpreta-
tion and Use of Coast snd Geodetiec Survey Data" was
approved by the Department. This publication will meet



a8 long-felt need both in and out of the Survey for use in
‘the solution of legal end technical problems assoclated
with riparian and other boundaries. Substantial progross
had been made towards 1ts completion at the close of the
year.

A memorandum was prepared on the responsibility of Fed-
eral mapping and charting agencies under the l'ederal Tort
Claims Act besed upon a study of pertinent decisions of
the Federal courts interpreting the scope of the Act.

This study was made for use by the Bureau in discussions
relative to the charting of hydrographic data on Geolopl-
cal Survey quadrangles.

Verbal and written information was furnished to ILureau
personnel and to others dealing with the boundary line
hetween territorial waters and the high seas, the doter-
mination of the area of an indentation under the inland
water rule in international law, the procedures to be fol-
lowed in furnishing testimony by deposition which involves
the interpretation of Bureau surveys, the method of lo-
cating on the pround a present and & former low-water
line, the interpretation of early topographic surveys,
the status of riparian rights in various states, navigable
waters of the Unlited States, significance of Coaat Guard
navigation lines on our charts and their legal implica-~
tion in defining inlend waters, definitions relating to
tidal boundaries, and problems relating to seaward
boundaries.

DISTRICT OFFICES

. District offices were maintained at Bultimore, PBoston,
Fort Worth, Honolulu, Kansas City, Los Angeles, New Or-
leans, New York, Norfolk, Portland (Oreg.), San Franclsco,
Seattle, and Tampa. They assist field parties working in
the resvective districts in obtaining personnel, supplies,
and transportation; furnish information for the correction
of charts and other publicsastions; maintain lialson with
Federal, State, munlcipal, and industrial organizations,
and the general public, in order to obtain and furnish
surveylng data and technlical information relating to ‘the
Bureau's work; visit educational Institutlons for the pur-
pose of recrulting commissioned and technical personnel;
make periodic inspection of sales agents to insure the
faithful performance of their contracts; keep the Direc~
tor informed of conditions and needs for surveys; and
conduct such surveys and examinations as may be practi-
cable in order to avoid sending speclal parties to per-
form the work. In additlion to their general duties, the
offices at Norfolk and Seattle process hydrographic sur-
veys; those at Baltimore, Portland, and Tampa process
photogrammetric surveys; the New York office processes
geodetic data; and those at Kansas City, New York, end
Sen Francisco act as chart distribution centers supply-

ing both agents and the public in those areas.



COASTAL SURVEYS DIVISION

"OPERATIONAL ACTIVITIES
Atlantic and Gulf Coasts

Hydrographic surveys were continued along the Atlan-
tic and Gulf coasts as follows:

The ship HYDROGRAPHER continued Raydist-controlled
hydrographic surveys on (Georges Bank and the project is
nearing completion., Raydist control was carried success-
fully to southern extremity of Georges Bank--250 statute
miles from Southwest Harbor shore station. A Raydist
lane~count was run to Texas Tower 2 to verify the 1957~
1958 position determination of the tower. Observations
were completed at one oceanographic station in Massachu-
setts Bay. Tests were conducted in vicinity of Oceanog-
rapher Canyon on a new, more sensitive designed EDO porta-
ble transducer. Two loran-controlled deep-sea sounding
lines were completeéd for the American Telephone & Tele-
graph Co. over prescribed routes north of the Bahama Is-
lands, and between Palm Beach, Fla., and San Juan, P. R.,
for a proposed submarine cable route., In addition, sur-
veys were accomplished in vicinity of the Bronson Deep
to determine the most feasible route across the Deep. In
other areas, where seamounts were encountered, additional
sounding linees were run to determine the shortest practi-
cable route around the seamount rather than least depth
over it. A special oceanographic project was completed
for the Atomlic Energy Commlission of monitoring simulated
radiocactive waste disposal in vicinity of Boston Harbor
entrance. '

The ships WAINWRIGHT and HILGARD, operating as a unit,
began hydrographlc surveys and current observations east
of Petit Manan Island, Maine. Signal building and tide-
gage installation were completed on Steele Harbor Island,
and hydrography 18 progressing. Wire-drag surveys were
completed along north coast of Isle au Haut, Maine. Dur-
ing the period when extensive lobster fishing prevented
wire-drag surveys, the ship continued hydrographic sur-
veys in the Prospect Harbor-Schoodic Peninsula area., Ex-
cellent cooperation was recelved from the lobster fisher-
men. Tide and current observations were completed in the
Sasanoca River. Special wire-drag investigations were com-
pleted of a sunken barge off the entrance to Muscongus Bay,
Maine, and of the SAN MARCOS wreck in Chesapeake Bay.

The East Coast Fleld Party began combined operations
along the coast of Maine, in Machias Bay, Machias River and



eastward to vicinity of Little River, Serial-temper-

ature and salinity observations were obtained at two
locations in Machias Bay. Hydrography was accomplished

in Machias Bay. Magnetic observations were completed at
stations BANGOR (BROADWAY): HOLWAY at Cape Wash, and

BUCKS on Bucks Mountain, The tide staff at Starboard Is-
land gage was releveled and an additional bench mark set.
Combined operations were completed in Tampa Bay, Fla., in
September 1958. Current observations were completed at &
100-hour station along the Sunshine Skyway Crossing, Tampa
Bay. Basic hydrographic surveys were completed in the St.
Johns River and area along the coast southerly and easterly
from the St. Johns River Entrance jetty on April 10, 1959,
A level connectlon between two sets of tidal bench marks at
Chaseville was completed. Observations were completed at a
magnetic station near the entrance to St. Johns River,

The Coast Pilot Field Party resumed fleld inspection
south of Portland, Maine, for the 1960 edition of United
States Coast Pilot 1, Atlantic Coast—Eastport to Cape
Cod, Field inspection was completed from page 296 to 307
and additional revision of pages 1 to 295,

The ship SCOTT continued Coast Pilot inspection and
chart revision for 1960 edition of Coast Pilot 2, Atlantic
Coast—~Cape Cod to Sandy Hook. Field work was completed
from Boston to Woods Hole, Mass,, including the north and
east slides of Cape Cod, north side of Nantucket Sound, in
vicinities of Nantucket Island, Martha's Vineyard and Eligze
abeth Islands, and slong the eastern shore of Buzzards Bay,
Field inspection and chart revision were completed in No-
vember 1958 at Key West, Fla,, for 1959 edition of United
States Coast Pilot 4, Atlantic Coast-~Cape Henry to Key
West.

The ship MARMER continued circulatory surveys in New
York Harbor to obtain data relative to the circulation of
waters in Lower New York Bay, New York Upper Bay, and in
portions of the Hudson and East Rivers for the Atomic En-
ergy Commission and the Maritime Administration in the
design and operation of nuclear-powered merchant ships.
In April field work commenced on the second phase of the
project., Temperature and salinity observations were made
at 45 stations, using an Inductive Conductivity Tempera-
ture Indicator (ICTI). Current observations were com-
pleted at forty 100-hour stations, and repeat 100-hour
series were made at elght stations,

Visual- and shoran-controlled hydrographic surveys were
continued by the ship GILBERT along the northeastern coast



of Nantucket Island. A speciel oceanographlic project of
monitoring simulated radioactive waste disposal was com-
pleted for the Atomic Energy Commisgsion in vicinity of
Browne Ledge at the entrance to Buzzards Bay, Mass, Un-
derwater diving operations -were conducted in accomplishing
this speclal projJect. The GILBERT begen the fleld season
in March with a special current survey in entrance to Lit-
tle Creek, Va., for the Naval Amphibious Command. Under-
water diving operations were conducted on this survey and
the project was completed in April., Current observations
were completed at three 100-hour stations. During the
period April to June a special current survey was completed
in the Cape Fear River, Wilmington, N. C., for the Corps of
Engineers, U.S: Army. Twelve current stations were com-
pleted using Roberts current meters. . A Price meter cur-
rent statlion was completed at Snows Cut. The ship departed
Wilmington June 3 and arrived at base in Norfolk, Va., June
5. On June 10 the GILBERT sailed to the northern working
grounds and arrived at Woods Hole, Mass,, June 13, -,

The shlp COWIE continued visual- and shoran-controlled
hydrographic surveys along the eastern shore of Chesapeake
Bay. Inshore 'work was completed southward to Occahannock
Creek. Shoran-controlled hydrography was completed in
Chesapeake Bay. A speclal reconnaissance survey was ac-
complished from the mouth of Potomac River to Washington,
D, C., to obtain essential information for production of
experimental editions of small-boat charts, Sounding
equipment and necessary personnel were furnished for a
special Navy project at the Naval Air Station, Patuxent,
Md., PFleld work commenced April 2 on a speclal hydro-
graphic survey of the Potomac River for the U. 8. Corps of
Engineers. Fleld work progressed from Alexandria to Nominl
Bay, Va. 'The survey i1s nearing completion.

The ship SOSBEE begen new basic hydrographic surveys in
Charlotte Harbor, Fla., Hydrography was completed in north
and south Charlotte Harbor and in the Myakka and Peace
Rivers. Current observations were completed at the 25-hour
stations in Shell Creek, U. S, Highway 17 bridge, and at a
new highway bridge across North Peace River. A speclal
hydrographic survey was completed at Key West for the Navy.
“Combined operations were completed In Tampa and Hillsboro
Bays, Current observations were completed at a statlon in
Gasparilla Pass, Magnetic observations were completed at
Englewood and Placida, Fla, A speclal Coast Pilot investi-
gation was completed at Keystone Point, North Miaml, Fla.



Pacific Coast, Alaska, and western Pacific Ocean

The following hydrographic-surveylng operations were
conducted along the Pacific coast, in Alaska, and in the
western Pacific Ocean:

The ship PIONEER completed & speclal EPI-controlled hy-
drographic survey along the southern coast of California
for the U, S. Navy. In cooperation with the U,3,S, REHOBOTH
and cable ship ALBERT J, MYER, the PIONEER continued hydro-
graphic surveys in the western Pacific Ocean, using ErI,
lorac, and loran for the control of hydrography, Surveys
were completed in vicinities of Wake and Eniwetok Islands
November 12, 1958, with 65,196 square miles of hydrography
completed. The PIONEER returned to San Francisco, Calif,,
for annual repairs and installation of new equipment. Sea
trials were held February 11 to test the newly installed
equipment. On February 20 the PIONEER departed Alameda,
Calif., to Honolulu, T, H., to resume field work in the
western Pacific Ocean. Inshore ship and launch hydrogra-
phy was completed May 28 and offshore hydrography, con-
trolled by lorac and loran, began with an exploratory sur-
vey of the entire project area, to be followed by location
and cable-route surveys. The project was completed in June
end the PIONEER returned to Alameda, Celif., June 23,

The ship BOWIE, in cooperation with the West Coest Field
Party, completed new basic hydrographic¢ surveys September
11, 1958, in the Columbia River estuary and approaches, re-
quested by the- Corps of Engineers, U. S. Army, for use in
constructing a model of the Columbia River, and to modern-
ize the Bureau's charts of the area, The BOWIE then pro-
ceeded to Orcas Island, San Juan Islands, Wash., and ac-
complished hydrographic surveys 1in West Sound and approaches.
On May 5 basic hydrographlic surveys were resumed in western
Prince William Sound, Alaska, in Port Nelllie Juan and Kings
Bay. An oceanographic laboratory was set up at the Port
Whittier Power Plant for titratlon of water samples, All
oceanographic work in Port Nellie Juan was completed. Bathy-
thermograph stations were completed in Port Nellie Juan and
Kings Bay. Control identification was completed in Kings
Bay, Blackstone Bay, and Cochrane Bay. Launch hydrography
was completed on one sheet, Field operations were suspended
June 22 in Prince William Sound and the ship sailed to'Yaku-
tat, Alaska. A special wire-drag investigation was com-
pleted in Yakutat Bay. An obstruction was located and clear-
ed at 61 feet in general depths of 180 feet. A plywood
structure was built around the Yakutat tide gage, housed in
a shed, to protect the instrument from the cold and rain,
The BOWIE departed Yakutat the evening of June 30 to begin
a special hydrographic survey in Lituya Bay, Alaska.



. The West Coast PField Party, in cooperation with the
ship BOWIE, completed new basic hydrographlc surveys
September 19, 1958, in the Columbia River estuary and ap-
proaches, Assistance was given the U, S. Coast Guard in
determining the best locatlons for buoys marking the
Astoria-Megler Channel. Processing field records and
smooth sheets continued. On January 1, 1959, the West
Coast Fileld Party terminated operations as a fleld unit.

The ship PATHFINDER continued combined operations along
the north coast of Alaska Peninsula, using shoran for the
control of hydrography. A specilal wire-drag investigation
was completed in the vicinity of Fire Island, Hydrographic
surveys were continued in Kasaan Bay. The Seismic Sea Wave
Warning System gage at Unalaska was inspected and serviced,
Current observations were completed at three 100-hour sta-
tions. Shoran-controlled hydrography was well advanced on
one 1:20,000-scale sheet, and is progressing on one 1:60,000- -
scale sheet, A special investigation was completed of re-
ported changes in Yakutat Bay caused by the earthquake of
July 9, 1958. En route to and from Alaska, deep-sea sound-
ing lines were run from the vicinity of Sanak Island to
entrance of Yakutat Bay; from Yakutat Bay southward; and
from Dixon Entrance to Resurrection Bay. A Memorilal
Plaque to the late Captaln Francis B, Quinn, former com-
manding officer of the PATHFINDER, was presented by the
Seattle Coast and Geodetic Survey Wives Club and sultably
mounted in an appropriate place in the cabin.

The ship EXPLORER resumed combined operations along
south shore of Atka Island, Aleutisn Islands. Current
observations were completed south of Sagchudak Island,
off Cape Tadluk, south of Amlis Pass, and in Fenimore and
Atka Passes, Shoran-controlled hydrographic surveys con-
tinued along the south coast of Atka Island, Three sur-
face and three 300-meter depth parachute drogues were
launched southeast of Cape Tadluk and followed with ship
shoran for approximately 25 hours. They indicated a
westerly set of 0.5 to 2 knots, Five bottom cores were
taken, -Tellurometer traverse was completed around Amlia
Island, Triangulatlion was completed on east side of
Amlia Island. Shoran-controlled hydrography was completed
in Fenimore and Atka Passes, around Ikiginak and Oglodak
Islands, and south of Atka Island, A speclal hydrographic
survey was completed at the new oll pler in Sweeper Cove,
Deep~sea sounding lines were run to a..d from the working
grounds from Dixon Entrance to Resurrectlon Bay, from
Kodiak Island to Igltkin Pass, and from Adak to Cape Flat-

tery.

The ship LESTER JONES continued combined operations in
Cholmondeley Sound, Clarence Stralt to May 28, when field
vwork was suspended., Launch hydrography was completed in
North Arm and Moira Sound and was in progress in the Port
Johnson area. Ship hydrography was progressing in the
Clarence Stralt area when fleld operatlions were suspended.
_Magnetic observations were completed at station WEST, Adams



Point, current observations were completed at two stations.
Special location surveys were completed for a radar base
for the U. S, Air Force. Identification of horigzontal con-
trol was completed in Kasaan Bay for the support of inshore
hydrography. A special hydrographic investigation was com-
pleted of an uncharted pinnacle in Zimovia Streit, Ernest
Sound, Alaska., Inshore and launch hydrography was in pro-
gress in Cholmondeley Sound, On June 20 field work coms
menced at Hoonah on a speclal project of establlishing geo-
detic control at several points in Alaska at DEW line com-
munication sites for the Western Electric Co.

The ship HODGSON continued hydrographic surveys along
the northwest coast of Heceta Island and in Iphigenia Bay,
southeast Alaska, Shoran-controlled ship and launch hy-
drography was completed on the northwest side of Heceta
Island. Shoran-controlled ship hydrography was progressing
in the vicinities of Iphigenia Bay and Davidson Inlet. Con-
trol identification was completed in Port Malmesbury, east-
ern slde of Chatham Strait, and in the Affleck Canal. A
speclial wire-drag investigation was completed of reported
groundings in Wrangell Narrows for the U, S. Coast Guard.

A ship swing was made in lLake Washington to determine ef-
fects of the ship's radar relocatlon on the standard mag-
netic compass, New basic hydrographic surveys commenced
April 3, 1959, in the deep-water areas of (Georgia Stralt
and in vicinity of Point Roberts, Wash. Field work was
completed in Roche Harbor April 19 and the ship sailed to
Echo Bay, Sucis Islands. Field inspection, signal build-
ing, and magnetic observations were completed at Point
Roberts., Shoran-controlled hydrography was progressing
at the western end of working grounds in Georgla Stralt.
Ship hydrography was completed from Polnt Roberts to the
project limits east of Alden Bank, southward from the 20-
fathom curve. The standard tide gage and nautical-chart
sales agency at Friday Harbor were inspected., Asslistance
was given the Canadlan Hydrographlic Service in the oper-
atlon of Roberts current meters,

Combined operations were continued by the ship PATTON
along the west coast of Prince of Wales Island, southeast
Alaska, to October 3, 1958, Hydrographic surveys were
completed in northern part of Tlevak Strait, Tlevak Nar-
rows, and Soda Bay. Trilangulation and three days of hy-
drography were completed in North Pass, In April 1959
the PATTON salled to Juneau, Alaska, and began the first
part of a tidal-survey project to bring bench-mark data
up-to~-date, and provide a body of basic data for a sclen-
tific study of land-mass changes. Information assembled
over the past 50 years shows that sea~level changes have
taken place in large areas of southeastern Alaska, and
sea level is falling in relation to the land. Installa-
tion was completed of the first set of 10 portable tide
-gages for 60-day series, Cooperative assistance was
glven city officials at Skagway, Alaska, and representa-
tives of the Corps of Engineers, U. S. Army, in a small-
boat dredging operation.
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Stetisticel Summary of Coastsl Surveys

Hydrography Topograph& Triasngulation
Sound- . Length Geo~
Locality ing Area Wire | Area | Shore-| Area of Area ] graphic
lines drag 1line . Schemes posi-
tions
Square Square Square Square
Miles Miles Miles | Miles Miles Miles Miles [Miles |} Number
Maine to New York 11,596 2,739 4o 18 - - - - -
Chesapeake Bay 2,172 116 4 3 - - - - 7
Cape Henry to Florida 940 41 - - - - - - -
Bahama Islands, Vic. 3,182 - - - - - - - -
Gulf of Mexico 2,533 Q9 - - - - - - -
West coast 3,459 246 - - 33 - - - -
Western Pacific Ocean| 21,882 65,196 - - - - - - 1
Alaska 10,486 2,133 15 1 206 78 24 56 54
Gulf of Alaska 6,115 - - - - - - - .
Total 62,365 70,570 61 22 239 78 24 56 62




Coast Pilot

The Coast Pillots of the Coast and Geodetic Survey are
a serles of volumes which contain important nautical infor-
mation concerning United States coasts, harbors, and con-
necting waterways. Most of this information cannot be
shown convenlently on the standard nautical charts and is
not readily available elsewhere. Subjects include land-
marks, navigation regulations, channels, anchorages, dan-
gers, routes, weather, ice, pillotage, customs, and port
facilities. A new editlion of each Co&st Pilot is pub-
lished about every 7 years, although the interval may vary
from 5 to 12 years, depending on avallability of field in-
spection, office preparation of manuscript, and other fac-
tors, Cumulative Supplements, containing changes and new
information, usually are published early each year, United
States Coast Pilot 5, Gulf Coast, Puerto Rico, and Virgin
Islands, 1958, was approved for issue on November 13, 1958;
this combination of former Coast Pilots 5 and 6 reduced the
number of volumes on issue from ten to nine., United States
Coast Pilot 7, Pacific Coast-California, Oregon, Washing-
ton, and Hawaii, 1959, was, sent to press February 16, 1959,
and was still there at close of fiscal year; this combina-
tion of present Coast Pilots 7 and 10 will further reduce
the total number of volumes to elght. The 1959 Supplements
for Coast Pilots 1, 2, 3, 4, 5, 8, and 9 were approved for
issue in March, Shore and ship inspection for a,1960 edi-
tion of United States Coast Pilot 1, Atlantic Coast—East-
port to Cape Cod, began in July 195é and was about 95 per-
cent complete at close of filscal year. Ship inspection for
a 1960 edition of Coast Pllot 2, Atlantic Coast—Cape Cod
to Sandy Hook, began in April 1959 and was about 40 percent
complete at close of fiscal year, Ship inspection for a
1959 edition of United States Coast Pllot 4, Atlantic
Coast—Cape Henry to Key West, hegun in preceding fiscal
year, was completed in December 1958, Manuscript for the
book was about 80 percent complete at close of year,

COOPERATION WITH NATIONAL AGENCIES

For the U. S. Air Force, special locatlion surveys were
completed for a radar base,

For the Atomic Energy Commission, the following work was
accomplished: Two special projects of monitoring simulated
radioactive waste disposal were completed, one in the vi-
cinity of Boston Harbor, and the other in the vicinity of
Browns Ledge at entrance to Buzzards Bay, Mass, Underwater
diving operations were gonducted in accomplishing the latter
project. Circulatory surveys were continued in New York
Harbor for the Atomic Energy Commission (and Maritime Ad-
ministration), to obtain data relative to the circulation
of waters in New York Lower Bay, New York Upper Bay, and
portions of the Hudson and East Rlvers, needed in the de-
slgn and operation of nuclear-powered merchant ships. Work
began in Aprll on the second phase of this project.

11



For the Coast Guard, the following work was accom-
plished: Special wire-drag investigations were complet-~
ed of the SAN MARCOS wreck in Chesapeake Bay, and of re-
ported groundings in Wrangell Narrows, Alaska. Hydro-
graphic investigations of reported shoaling in Cook Inlet,
Alaska, and of an uncharted pinnacle in Zimovia Strait,
Ernest Sound, Alaska, were completed.

For the Corps of Engineers, U. S. Army, the following
work was accomplished: A speclal current survey was com-
pleted in the Cape Fear River, Wilmington, N, C,; a spe-
clal hydrographic survey in the Potomac River is in prog-
ress and nearing completion at end of the fiscal year;
new basic hydrographlic surveys were completed in the
Columbia River and approaches for use in constructing &
model of the Columhia River; and cooperative assistance
was rendered representatives of the Corps of Englneers
in a small-boat harbor dredging operation in Juneau,
Alaska., ' :

For Department of the Navy, the following work was
accomplished: A speclal current survey was completed
in entrance to Little Creek, Va., for the Naval Amphibious
Command; sounding equipment and personnel were furnished
for a special Navy project at the Patuxent Naval Air Sta-
tion, Md.; a special hydrographic survey was completed
at Key West Bight, Fla.; EPI-controlled hydrographic sur-
veys begun last year along the coast of California for
Navy Hydrographic Office were completed, and new basic
offshore lorac-, loran~, and EPI-controlled hydrographic
surveys were commenced on September 10, 1958, in Western
Pacific Ocean. At termination of field operations in
November 1958, surveys were completed in vicinities of
Wake and Eniwetok Islands, with 65,196 square miles of
hydrography completed.

Two loran-controlled deep-sea sounding lines were com-
pleted over prescribed routes north of the Bahama Islands,
and between Palm Beach, Fla., and San Juan, Puerto Rico,
for the American Telephone & Telegraph Co. In addition,
surveys were accomplished in vicinity of the Bronson Deep
to determine the most feasible route across the Deep. Ad-
ditional sounding lines were run in other areas where
seamounts were encountered to determine the shortest prac-
ticable route around the seamount rather than least depth
over 1it.

A special project of establishing geodetic control at
several points in Alaska at DEW line communication sites
for the Western Electric Co. was in progress at close of
fiscal year.

RESEARCH AND DEVELOPMENT
Teste were continued on a Decca Navigator Recelver

for accuracy, which disclosed that readings fluctuated
too much for ite use on control in the area of Georges
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Bank. The shore stations are in Nova Scotia, about 200 .
miles distant, which contribute to variations in reading.
During the nighttime, Decca readings were prohibitec by
sky waves, These factors precluded the use of Decce on
surveys of Georges Bank.

Additional units of Distance Measuring Raydist Equip-
ment were procured and modification of the data print-out
system was 1ln progress,

The prototype of Diglital Depth Recording System was
field-tested and certain modifications are in progress,

A prototype model of the Programed Automatic Steering
Control System is nearing completion,

Construction of three of the previousiy designed 36-
foot hydrographic launches was nearing completion at end
of fiscal year,

The new ship SURVEYOR, under construction at San Diego,

Calif., was launched April 25, 1959. The estimated com-
pletion date is March 1, 1960,
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PHOTOGRAMMETRY DIVISION

.OPERATIONAL ACTIVITIES

Aerial photography in fiscal year 1959 exceeded any
year in the history of the Bureau as regards volume, vari-
ety, and quality. Two air photographic mlissions were
operated for seven months to meet the needs of the Bureau
including reimbursable projects. A total of 17,300 linear
miles of photography was taken in Alaska, continental
United States, Puerto Rico, and the Virgin Islands.

This photography included single- and nine-lens pan-
chromatic mapping, infrared, and color, at altlitudes of
from 5,000 to 23,000 ft. Experiments with color, infrared,
and panchromatic photography on the Mississippi Delte,
lead to a solution for mapping the low-water line in that
area, Experiments with color photography along the Florida
Keys lead to the application of color to hydrographic sup-
port on the Puerto Rico-Virgin Islands Project, for loca-
tion of alds to navigation, and for speclal investigations,
Indications are that color photography will be extremely
ugseful in mapping complicated rocky shorelines.

The quality of all of this photography has been
superb and probably is not exceeded anywhere, This has
been due to excellent performance of the air photographic
erews (only one rejected area in the year's operations),
and to the excellent performance of personnel in our air
photographic laboratory who have taken color processing in
their stride and now only need additional equipment to
handle the variety of color processing that will be soon
required for Bureau operations,

The assignment of Junior commissioned officers to
photogrammetric field surveys is solving the difficult
problem of obtaining engineering personnel for our fileld
parties, On the other hand, the necessary short-term as-
signments require thoughtful attention to training sched-
ules, Surveying activities in photogrammetry do not end in
the fleld, but are continued in the office where linear and
angular measurements are made from the photographlic record
to locate (or position) terrain features., Consequently,
office training, preferably in the Washington office with
heavy bridging instruments, is esseatial soon after the
Junior officer enters the division. Such a schedule was
carried out in 1959, Each Junior officer was glven office
training at the beginning of his tour of duty with the
division or immediately after a short period of a month or
two on field work, However, in some instances, the office
training was given at fleld photogrammetric offices because
of the travel involved,

This year two Tellurometers and one Model 4 Geodimeter
were used on photogrammetric field surveys. These in-
struments are finding general application in facilitating
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Summary of Aerial Photography

Panchro
Nine-lens | matic Infrared| Color | Total

fumber rolls film .
exposed for
projects 23 67 14 22 126

Projects
Linear
miles
Coastal mapping and
chart revision 8,400
Airports

{112 in number) 3,150
Air navigation aids

- (128 in number)* 5,435
Speeial (Chantilly

and Clearwater)# 1
Total 177%5%

- #Reimbursable

Summary of Laboratory Processing

Nine-lens | Single-lena | Diapositives
Negatives prints prints. and plates

16,795 1,362 31,332 2,593

)
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the establishment of supplemental control for photogramme-
triec plotting. The Model 4 Geodimeter has not proven to
be as trouble free for fleld work as the Tellurometer, but,
it 18 an excellent instrument for accurate short-distance
measurements as on second-order tridverse,

Surveys for Nautical Charts

Fhotogrammetric surveys for nautical charting in 1959
included baslic mapping along the coasts, support of hydrog-
raphy, location of aids to navigation, revislon of land ‘
information on nautical charts, and special work for small
boat charts, A statistical summary of accomplishments 1is
given in the accompanying table.

During the fiscal year fleld or office work was in pro-
gress on 19 actlive base mapping projects along the coasts
of continental United States, Alaska, Puerto Rico, and the
Virgin Islands. These projects included 290 survey sheets
of manuscript maps. These are mostly planimetric maps with
the extent of inland coverage, varying according to chart
needs, Topographic mapplng was limited largely to the
Aleutian Islands and western Alaska Peninsula, Of these 19
projects, 14 involved hydrographlic support, that i1s, inshore
hydrography was Just completed, in progress, or planned in
the near future.

Specially prepared coples of manuscript maps and photo-
graphs for the location of hydrographic control were pro-
vided the East Coast Field Party and every vessel of the
Bureau, except the HYDROGRAPHER, MARMER, PIONEER, and SCOTT.
These data included a total of 97 individual maps and about
580 specially prepared photographs. Nine photogrammetric
fleld personnel were employed at varlous times during the
year in support of hydrographic partles along the East and
Gulf coasts. They selected, marked, and located hydro-
graphic signals by ground survey or photogrammetric methods.,

Color photography of part of the Puerto Rico-~Virgin
Islands Project showed unusual water penetration qualitiles.
Initial studles of this photography have permitted approxi-
mate measurement of depths fo 70 feet in this area, Toward
the end of the fiscal year, office processing was started
to prepare reconnaissance maps of the bottom to show shoals
and depths for later use by hydrographic and wire drag
parties, Preliminary work with the color photographs also
indicates that such photography in some areas will be valu-
able to supplement the hydrography in drawing depth curves
and outlines of shoals and channels, (See also Research
and Development.)

A test project for the photogrammetric measurement of
currents was initiated during the year., Early in fiscal
year 1960, in cooperation with the ship BOWIE, floating
targets in the Lituya Bay entrance will be photographed
from the air, Photogrammetric measurements of currents
should be readily applicable in rivers, harbors, and
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estuaries where the photographs can usually include lend
details or other fixed objects to control the scaling of
stereoscopic models,

Iocation of alds to navigation has always been pari of
each coastal mapping project, However, recent improve-
ments in photographic emulsions and photogrammetric techni-
ques have permitted a much larger part of this work to be
done by photogrammetric methods rather than by ground sur-
veys. Preliminary studies made this year show that color
photography will greatly facilitate the photogrammetric
location of aids to navigation and will eliminate most of
the targeting of alds formerly necessary, Indications are
that it will be practicable in the relatively near future
to make color dlapositives for the stereoplanigraph so that
we will be able to combine the superb portrayal of details
in color photography with precise surveying, that is,
bridging techniques,

The topography or land deteils on nautical charts are
revised by plotting aerial photographs directly to the chart
drawings when the chart base 1s strong (not too many
changes). Otherwise, the photographs are first plotted to
base maps by radial plot or stereoscopic instruments and
the chart drawings revised from these maps. This work in
cludes revislion of alongshore and inshore features and the
location of landmarks as reported in chart letters from
Coast Pllot parties, and district offices, The work is
correlated through the Chart Division with printing sched-
ules to limit the corrections to the volume that can be
handled in reproduction at any time,

During 1959, 28 chart drawings and 35 base maps were
revised from something over 3,000 aerial photographs, In
addition, about 150 to 200 landmarks were located on 9
nautical chart drawings from aerial photographs in accord-
ance with recommendations contained in chart letters
mostly from the Coast Plilot partles,

The four basic chart drawings and four larger-scale in-
serts for the Potomac River series of small-craft charts
were corrected from some 300 photographs taken for that
purpose. Speclal low oblique photographs were also taken
for possible illustration on these charts,

Surveys for Aeronsutical Charts

During the year, four 2-man survey parties surveyed 47
airports to provide data for Instrument Approasch and lLand-
ing charts, Sectional charts, and the production and
maintenance of the series of Alrport Obstruction charts,
Included was the survey of the Harry S. Truman Airport on
St. Thomas Island, V. I., the first survey of this type
made by the Bureau outside of continental United States.,

A total of 47 original‘and new editions of obstruction
charts were published during the year, At the end of the
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1

Summary of Coastal Mapping

Photogramnetric Manuscripts
field surveys completed
~ Hydro Coastal Hydro Coastal
Locality support mapping support mapping Number
(Shoreline) (Area) (Shoreline) (Area)
Linear Square Iinear Square
miles miles miles miles
Maine, New Hampshire, and
MassachusettS.ceeseccessnes 115 XX 65 60
Rhode Island, Connecticut,
New York, and New Jersey... cees ceee 25 b5
Delaware, Maryland, Virginia,
and North Carolin@..vsceecas 145 205 130 95
South Carolina, Georgia, and v
Florida.c'--o.olonoono-toca 185 170 310 380 23
Alabama, Mississippi,
I:Ouj.siana, and TeXa3B8..eesee XX K] 165 ses e 205 28
California, Oregon, and :
washington....QQCQCQQQQO\OOQ 110 190 185 220 19
Alaska:
Southeast Alaskf....eeseee. ceve veee 230 130 4
Alaska Peninsul.cceeceesss ceee ceee ceee 10 eee
Aleu‘bi&n Isla.nds......a.... XEX cene 95 1&
Bering Sea.....ll.!.l....ll saeos e L N} se 00 ) 120 17
Total S s a0 s e s 0 e s so e 555 730 l’ouo 1’350 123




year, A40 such charts were on issue.

~ Aerial photography was completed for 112 airports l'or.
surveys in fiscal year 1959 and the first half of 1960,

A special survey of the approaches to the instrument
runway of Chicago OtHare Airport was made in January und
February 1959.to assist the Federal Aviation Agency and
the air carriers in a: study of charting requirements i’or
operation of turbine powered aircraft, This survey covered
obstructions along a path extending 20 miles from each end
of the instrument runway. Alrport obstruction chart re-
quirements for Jet aircraft have not as yet been formalized
but doubtless will require much more extensive surveys,
that is, surveys extending much farther from the airport,

Program requirements from the Federal Aviation Agency
and requests from the air carriers show that the airport
obstruction chart program is at present inadequate and re-
quires an expansion of nearly 400 percent to meet present-
day.needs., Up-to-date alrport obstruction charts are now
needed for 7 alrports, including those in Alaska and
Hawail. These charts must be maintained by revision sur-
veys on an average of about once every four years, On
this basis, only 234 of the 440 charts on issue at the end
of 1959 can be considered current and up-to-date as
against a need for T,

Speclal Projects

Nine-lens aerial photographs and single-lens obliques
of the Lituya Bay and Yakutat Bay areas of Alaska were
taken soon after the severe earthquake of July 9, 1958,
for use of the Geophysics Division in locating the places
of the most severe faulting and in studying, in detail,
the natural forces (earthquakes and tsunamis) that wrought
so much destruction particularly in Lituya Bay where for-
ests along the bay shore were denuded in one instance up
to an elevation of some 1,800 feet. ‘

Topographic maps at scale 1:10,000 of the Lituya Bay '
area were prepared from these photographs on office identi-
fied control and then compared with 1948 photography and a
1926 planetable survey to show the extent of change. These
same maps will be used during the summer season of 1959
to support hydrography by the ship BOWIE,

A photogrammetric employee with the Tellurometer was. '
attached to the shlip BOWIE to assist with the new control
surveys in Lituya Bay. Field work will provide identi-
fied horizontal and vertical control for recompiling the
topographlic maps in final form. o

At the request of the Coast Guard, special copies of
charts 556, 559, and 560 were prepared showing alongshore
objects (stations) to be used in fixing the positions of
all aids to navigation on the Potomac River from Washington
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to a point below Dahlgren., Triangulation control stations,
and alongshore photogrammetric stations (natural objects.
and in some cases marked stations), in sufficient density
to provide a2 fix for any ald, were identified on new
1:40,000 scale photographs, These were then bridged in
the stereoplanigraph and the IBM adjustment provided co~
ordinate positions of the alongshore signals, These
signals were then plotted by coordinatorgraph on trans-
parent copies of the charts and dellivered to the Coast
Guard. ' '

Aerial photographs were taken of the entrance to Hampton
Harbor, N, H., and of the entrance to Hamburg Cove on the
Connecticut River to verify aids to navigation in connec-
tion with small craft accldents that resulted in suits
against the Goverhment. In the latter case, color photog-
raphy was used and found to be very effective in showing
the positions of ouoys in relation to the channel,

NATIONAL AND INTERNATIONAL COOPERATION

In the spring of 1959, the Tides and Currents Division
and Photogrammetry Division undertook a cooperative pro-
Ject with the U, S. Bureau of Land Management and the State
of Ioulsiana to map the low-water line of the Mississippi
Delta and of Atchafalaya Bay, La., for use of those
agencleg in administering offshore oil leases, Aerial
photography for required base mapping in these areas was
taken in the fall of 1958. In the spring of 1959, tide
observations of the Delta area were begun, Low-water
photography and field inspection of the Delta area are
planned for the winter of 1959-1960. Infrared photography
will be taken at low water by synchronizing the photog-
raphy with the tide observations and will provide the
prinecipal means of mapping the low-water line., Inspec-
tion of this photography probably will be done by
helicopter,

The location of electronic alds to air navigation for
the Federal Aviatlon Agency was continued and 159 of these
alds were located during the year., This work included
aerial photography, field surveys utilizing the Telluro-
meter for some locations, and photogrammetric bridging.

Thirty 1:24,000 scale topographic maps with a 5-foot
contour interval, covering the access road corridor from
the airport at Chantilly, Va.,, to Washington, were pre-
pared for the Federal Aviation Agency. ILate in the fiscal
year, second-order leveling and second-order traverse were
started along this corridor to provide basic control for
locating and constructing the highway.

In April 1959, the Geodesy and Photogrammetry Divisions
undertook a reimbursable project for the Corps of Engineers
to provide basic horizontal and vertical control, and topo-

graphic maps of the Bruce's Eddy Reservoir Site on the
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north fork of the Clearwater River in Idaho, one of tLe
most inaccessible and rugged areas in the country, Aerial
photography was completed in June and at the end of tie
fiscal year field work was in progress, Two items of
modern equipment for surveying have been vital to gooc pro-
gress on this projJect; namely, the hellcopter and the
Tellurometer,

The division recently completed low-water photography
of the barrier beaches and inlets of the North Carolina
coast between Oregon Inlet and New River Inlet for the
Corps of Engineers. This is a continuing cooperative pro-
Ject under which photographs are taken at low stages of
the tide once each year for chart revision by the Coast
Survey, and for study of beach eroslion and changes at the
inlets by the Corps of Engineers,

Specifications and estimated costs for photogrammetric
mapping for reclamation projects were prepared for the
Ethiopian Government, at the request of our Geodetic Mis-
-sion in Ethiopia,

RESEARCH AND DEVELOPMENT

. The small but extremely active research and develop=-
ment staff has continued to assist in the national
development of aerial photography and photogrammetry and
to adapt the latest techniques to the work of the Bureau,

Aerotriangulation by the stereoplanigraph and Wild A-5
plotters with adjustment to ground control by the IBM -
computers has found general application throughout our
photogrammetric surveying and mapping. More than 150
strips of aerlal photography of various lengths were
bridged and processed in this manner during the fiscal
year, A significant and timesaving feature of this
method 18 that no map need be plotted when the objective
is to locate aids to navigation or other terrain points;
the IBM adjustment and tabulation lists the X-Y coordi-
nates of points included in the photogrammetric bridge
and these can then be plotted on nautical charts or other
maps with the coordinatorgraphs, The development of the
adjustment in the vertical dimension is well underway
with the formulation essentlally complete, and the IBM
unit in the process of programing the procedure,

The development of analytic aerotriangulation con-
tinued. To implement the procedure, the following
devices were purchased: two stereoscopic point transfer
devices, a Mann Monocular Comparator of one micron ace
curacy, a telecordex attachment for reading out image
coordinates in digital form, and an automatic type-
writer and tape punch for recording the data., A special
room 1s being prepared for the apparatus., Formula-
tion is essentially complete in coordination with the
IBM unit. A paper describing the mathematical basis was
accepted for publication as a Technical Bulletin,
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As mentioned previously, considerable experimentation
was completed with color aerial photography of alongshore
areas., The uses of color and infrared photography were
reported at the annual convention of the American Soclety
for Photogrammetry in March. The stereotope (small
stereoscopic plotting instrument) was rebuilt to handle
color transparencies. A means was devised for making mono~
color Kelsh diapositives from color film to permit bottom
contouring with Kelsh plotters pénding the development of '
means of making full color plates for the Kelsh and stereo-
planigraph, Manufacturers were gueried regarding the pro-
duction of color film on a topographic (low-shrink) base
and studles were made for equlipping our laboratory for
complete and rapid processing of color photography, and the
making of color prints from color negatives, Further
experimentation 18 scheduled with regard to film, filters,
exposure, development, grain size image resolution, and so
on. .

The new plus X panchromatic film, a smaller grain higher
resolution fllm, was used for the first time during the
year and probably will be used for most of our panchromatic
photography in the future. One project to be photographed
early in 1960 will use this film to permit higher altitudes
for bridging water gaps between 1slands and the mainland.

Tidal currents were studied by photogrammetric means in
one instance during this fiscal year and in a second in-
stance scheduled early in year 1960. Channel delineation
and current velocity appear feasible from color photog-
raphy, and photographing of float movement 1is scheduled.

A new magnlfying pocket stereoscope was designed during
the year to permit greater magnification for field identi-
fication of control, a critical step in photogrammetric
surveying. Fleld tests of a prototype looked very promis-
ing and toward the end of the year a contract was let for
producing a number of these stereoscopes.

The division participated in an international photo-~
grammetric accuracy test by complling one topographic map
sheet with the Kelsh plotter under extremely rigid speci-
fications. Results have not yet been released.
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TIDES AND CURRENTS DIVISION

OPERATIONAL ACTIVITIES
Tidal Surveys

Control tide stations weres maintained at selected sites
along our coasts and on some island stations in the weatern
Pacific to provide long period observational data. Those
basic data have broad apglication in surveying and engineer-
ing activitlies asscciated with mapping and coastal dsvelop-
ment as well as in sclentific studles, including variations
in sea level. A number of the atations in the Pacific also
serve as wave reporting stations in the Seismic Sea Wave
Warning System. The stations at Annapolis, Md., and
Pensacola, Fla., were relocated. A special tidal survey in
the Mississippl River Delta area was initiated in connoc-
tion with a low-water line mapping project. Investigations
also were begun in the Icy Strait-Lynn Canal area of Alaska
on the apparent land emergence in that area. Through coop-
erative arrangements with the Army Map Service, analyses of
tide records were made for a number of places in Latin
America,

- Two tide station servicing parties operated during the
year, one on the Atlantic and Gulf coasts, and the other
in the Pacific Islands area. Tide stations on the Pacific
coast were serviced by partles operating through the Dis-
trict O0ffices, while Alaskan stations were serviced by .
ship parties.

Current Surveys

. The special circulastory survey of New York Harbor for
the Atomic Energy Commission and the Maritime Administra-
tion was continued throughout the year. Sixty-six cur-
rent stations were occupled on this project. Observations
of the current were obtained at 27 other stations in con-
nection with cooperative projects with other agencies and
at 27 stations by hydrographic parties.

Predictions

Advance information on the rise and fall of the tide
and the ebb and flow of the tidal current was published
in four volumes of annual tide tables and two volumes of
annual tidal current tables. Speciel tide predictions
were accomplished for selected areas in the Arctile
reglonsa,

Related Oceanographic Work
Increased emphasis was placed on oceanographic aspects

of the Bureau's operations. Hydrographic surveys were
broadened to include more bathymetric and oceanographic
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observations. Currents were measured by following
drogues at various depths, plans were made for measuring
the swift currents in Lituya Bay, Alaska, by radar and
asrial photography.

" At the end of the year monthly records of dally sea
water temperatures and densities weré beilng received from
126 stations, 86 of which were in the United States and
possessions and 4O in foreign countries. As a phase 1n
the circulatory survey project of New York Harbor, 13
hours of half-hourly seriel temperature and salinity ob-
servations were obtained at one .current statlon in each
cross-section, and serial observations at all stations
were obtained once each month.

For use with the Seismic Sea Wave Warning System in
the Pacific, a travel time chart was completed for
Valparaiso to make possible estimated times of arrival
at that port. During the year tsunami arrivals were
noted on tide gage records following earthquakes in the
southeast Pacific on November L, 1958, and in the Kurille
Islands on November 6 and 12, 1958.

NATIONAL AND INTERNATIONAL COOPERATION
National Agencies

Analyses of tide records and determination of tidal
datun planes for places in Latin America were carried out
for the Army Map Service. Tide observations were ob~
tained in Long Island Sound under & project for the Corps
of Engineers dealing with hurricane protection studies.
Besic tidal datea were furnished and close liasison was
maintained with the Weather Bureau in connection with hur-
ricane warning investigations. A special tidal survey in
the Mississippl River Delta area was initiated aa a joint
project of the Coast and Geodetic Survey, the Bureaun of
Land Management, and the State of Louisiana for wapping
a low-water line.

A ciroculatory survey of the New York Harbor area for
the Atomic Energy Commission and the Meritime Administra-
tion was continued throughout the year. Current surveys
were conducted for the Corps of Englneers in Winysh Bay,
8. C.; and the Cape Fear River, N. C., to provide dats
for investigations of shoaling problems. Oceanographic
surveys were made in several areas off New England for
the Atomic Energy Commission for use in environmental
studies of dumping areas for waste products. At the
request of the Naval Base.at Little Creek, Va., current
observations were made at three stations in the area to
supply information for prediction purposes.



A special tide table for Arotic waters was published
for the official use of the Navy Hydrographic Office.

International Anencies

The Bureau continued to participate in a program of in-
ternational exchange of tide and current predictions with
various maritime nations. Tidal data were supplied to the
International Hydrographic Bureau, and to the Committee on
Nean Sea Level of the International Association of Physi-
cal Oceanograrhy. Valparaiso was made a wave-reporting
station in the Selsmic Sea Wave Warning System. Sea water
temperature and density data were obtalned from the Repub-
lic of the Phillppines and various Latin American coun~-
tries for inclusion 1n Bureau publications.

RESEARCH AND DEVELOPMENT

New instruments were developed for direct and remote
recording of tidal observations. Field tests of this
equipment will be made in fiscal year 1960. Work was
begun on the plans and specifications for an additicnal
marigram scanner, similar to the original one, but incor-
porating new ldeas suggested by a year of use.

A better method was developed for obtaining the fin-
ished copy for offset printing of the tables of differ-
ences and indexes in the tide and current publications.
Instead of setting these sections in type, the pages will
be printed by offset from copy made up in the office.

To reduce breakage of the impeller and fins of the
modified Roberts current meter, a fiberglass material was
introduced which has given excellent results. A new se-
lector switch was also developed for use in monitoring
two or more meters at a station. This instrument is more
compact and trouble free than the previous one and 1is
., transistorized for lower power consumption.

SCUBA divers investigated and photographed the move~
ments of underwater sand ridges and the descent and
bottom impact of dummy containers used for atomic waste
disposal. Studies of current and bottom sediments were
made as part of an environmental study of the effects of
sea dispossal of low level radiocactive wastes.

In a study of earth tides, a special technique was
used for eliminating instrumental drift in gravity ob-
servations. This led to a new harmonic analysis of
1949 observations at Washington, D. C., the results of
which permitted a separation of the earth tide and the
periodic deformation of the crust of.the earth caused
by the loading of the ocean tide.
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GEOPHYSICS DIVISIOR

OPERATIONAL ACTIVITIES
Geomagne tism

During the year, three fleld unlts obtained new mag-
netic data at 61 field repeat stations., A portable re-
cording instrument was agein utilized at preselected
sites to provide control for the elimination of transient
variations. Magnetic declination was also measured at 34
locations (secondary magnetic stations) by other divisions
of the Bureau.

The Guam Magnetic Observatory is now belng operated as
one of the Bureau’s permanent observatories in addition
to the seven observatories located at Fredericksburg, Va.;
Tucson, Ariz.; San Juan, P. R.; Honolulu, Hawail; and
Sitke, College, and Barrow, Alaska.

Plans for the relocated magnetic observatory at
Honolulu were completed, Construction will begin soon
with completion scheduled for the early spring of 1960.

A limited magnetic survey of vertical intensity in the
Palau Islands was made for the purpose of more accurately
determining the location of the magnetic equator in that
vicinity.

The compilation of data for the 1960 editions of the
world isogonic chart, the North and South Polar isogriv
charts, and the United States 1sogonic chart is 80 per-
cent complete., A feature of the United States isogonic
chart for 1960 is the incluslon of the new States of
Alaska and Hawail on the same cheart,

Selamology

In maintalning a world-wide earthquake locating pro-
gram, the Coast and Geodetic Survey operated 10 seismo-
graph stations and collaborated with 12 others 1ln univer-
sities, Government agencles, and other institutions
throughout the United States and possessions. In addition,
1t operated two statlions in Antarctica and one in Thule,
Greenland, in connection with the post-IGY program, Hun-
dreds of other stations located in all parts of the world
cooperated by furnishing earthquake data through communi-
cation facilitles made aveilable by militery and non-
military agencies of our Government, Through the medium
of this program, locations of 1,237 earthquskes were fur-
nished to all interested persons on a biweekly schedulse.
In gddition, requests for information about earthguake
geography were filled for 98 domestic end 23 foreign areas.
Speciel earthquake readings and seismograms, primarily for
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use in research projects, were supplied seismologist: in
the Unilted States, Australia, Belgian Congo, British
Solomon Islands, Canada, El Salvador, England, Ethioois,
France, Guatemala, India, Ireland, Italy, Japan, New
Hebrides, Peru, Russia, Sweden, and Switzerland.

Operation of the selsmic telemetering system at the
Tucson Magnetic Observatory during the year proved its
preacticebility. Frequency modulation equipment for the
subcarrier of the installation was installed. The rs-
sulting seismograms indlcated this constituted a major
improvement in the system, A new array, consisting of
a Benioff variable reluctance verticsl and two horizontal
Wilson-Lamison selsmographs,was Installed at Hungry Horse,
Mont. At Flaming Gorge, Utah, a slte was tested and rec~
ommended for a selsmograph station to be operated by the
Bureau of Reclamation. :

By using the shaking table of the Geotechnical Corp.
at Dallas, Tex., a moving coll vertical Benioff, Lehner-
Griffith, Wilson-Lamison, and HTL-36 seilsmometers were
calibrated. These calibration results were extremely
useful in magnitude end energy determinations for our
Atomic Energy Commission and regular selsmological work.
In addition, it provided useful data for lmproving the
operation of these instruments under restricted conditions,

Asslistance was given the Californla Institute of
Technology on ground magnification factor studies in the
San Franclsco Bay area. Wood-Anderson seilsmographs were
installed in 5 locations and operated on a 2l-hour a day
schedule from July 31 through October 31,

Instrumental assistance was also rendered the Univer~
gity of Colorado, South Dakota School of Mines and
Technology, University of Minnesota, University of Utah,
Purdue University, Nebraske Wesleyan University, Univer-
sity of Puerto Rico, and the Virginia Polytechnic Insti-
tute .

In the strong-motion program 65 stations, exclusive of
7 in Central America and South America, continued to
operate 1n the western earthquake areas of the United
States., A new strong-motion station was lnstalled in
the New Mint Building at San Francisco. The strong motion
station at College of Puget Sound, Tacoma, Wash., was se-
cured and the instruments returnsd to the Selsmologlical
Field Survey, San Francisco.

Several vibration measurements were conducted in public
achools at San Jose, Arvin, and Stockton, and Bethlehem
Pacific Coast Steel Corp. Building, San Francisco.

The Chief Seiasmologlst was a member of a Department

of Defense panel of seismologists and related scientists
who reviewed recent findings from a series of underground
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nuclesr explosions. From these results, the panel advised
that the policy relative to detectlon of underground ex-
plosions established by the August, 1958, Geneva Conference
was too optimistic. Better means of detectlion and better
instrumentation were considered necessary before standards
established in August could be met. Later, the Chief of
the Selsmology Branch testified before the Subcommittee

on Disarmament of the Senate Foreign Relatlons Committee
gbout the current exchange of earthquake data from
U.S.S.R. and Red China and estimated the lower 1limit of
certain magnitude earthquakes that cculd be detected in
Red China by the existing network of selsmograph stestions
in Jeapan, Formose, Indla, and other countries in Asia.
Communicetion arrangements and instructions for partici-
pating in the Selamic Sea Wave Wurning system were com-
pleted with Suva, Fiji; Nauru, Centrel Pacific; and
Valpareiso, Chile. Two full-acale operations of the sys-
tem were conducted by the Honolulu Magnetlic Observatory
for the Kurile Islands earthquakes of November 6 snd 1z,
1958, Waves reached about 1 ft. in height on the chores
of Kauai end Oahu, but no damage occurred. A warning was
issued for the Kamchatka earthquske of May I, 1959. A
water wave of 1/2 ft, was reported, however, the warning
was cancelled when no further unusual waves were rerorted,
Revised Communication FPlan for Seismic Sea Wuve Warning
System, Third Edition, was 1issued to all participants in
the system,

NATIONAL AND INTERNATIORAL COOPERATION
National Agenciles

Many agencies have utilized the facillties available
at the Fredericksburg Magnetic Observatory and Laboratory.
Among these were the National Aeronautics and Space Ad-
ministration, the National Bureau of Standards, the Navy
Hydrographic Office, the U. S. Army Ordnance, and numerous
private contractors. These agencies found the observatory
quite adequate for such projects as checklng prototypes of
magnetometers for space vehlicles (NASA), redetermination
of the gyromagnetic ratio of the proton (NBS), calibration
and adjustment of the Vector Airborne Magnetometer (HO),
and t?e checking and calibrating of master siming circles
(Army).

A number of magnetic lnstruments were calibrated in
collaboration with the Ruska Instrument Corp. amd forelgn
purchasers of the instruments.

Magnetic observations were made to test the sultebility
of compass swing areas at 63 sirfields within the conti-
nental limits of the United States, and at 3 alrflelds out-
side the limits,

A vertical intensity survey at a Maryland site was per-
formed for the National Bureau of Standards.
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The U, S. Lake Survey of the Corps of Englneers was
supplied with magnetic data,

American Battle Monuments Commission was given the
seismicity of Okinawa since 1923,

The Department of the Alr Force was given the seismice
ity of Pendleton, Orege.

Terminal Ballistic Laboratory, U. S. Army Ordnance
Corps was given the selsmicity of northeastern Marylaad.

In cooperation with the Atomic Energy Commission, the
Seismology Branch announced the firing dates for four
underground atomic explosions at the Nevada Test Site,
This information was furnished to 200 sel smograph stations
and interested scientlists in all regions of the world.
Exceptionally good recordings were obtained at 12 strong-
motion stations operating within 50,000 ft. of the shot
points for all underground and many of the alr shots,
Survey teleseiamic stations out to distences of 125 miles
also recorded most of the underground shots,

During a subsequent AEC project, consisting of 3 high
energy exploslons near Cerlsbad, N. M., successful vibra-
tion studies were made using strong-motion seismographs
located on the surface out to distances of 2,400 feet from
the shot point, and 5 teleseismlc seilsmographs on the sur-
face and 3 in salt mines out to distances of 15 miles.

For the Buresu of Reclamation, site was tested and rec-
cmmended for a selsmograph station at Flaming Gorge, Utah.
The selismology leboratory overhauled the Benioff 3-compon-
ent film recorder to be installed at the Glen Canyon Dam
Site.

The Geological Survey was furnished information rela-
tive to the December 3, 1930, earthquake at Albuquerque,
N. M. Also advice was given relative to setting up a
selsmogreph to reglster pressure fluctuation in ground
water due to earthquakes.

The Bureau of !Mines was furnished coples of Salt que
City seismograms.

The Subcommittee on Disarmament of the Senate Committee
on Foreign Relations was furnished a 1list of sel smograph
atations in this country and a few forelgn countries that
detected four of the larger underground explosions at the
Nevade Test Site during October 1958,

The Bureau of the Budget was furnished information
about the Alaskan earthquake of July 9, 1958,

The Weather Bureau was furnished the seismicity of
Arizona.
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The Natlonal Bureau of Standards was furnished the
microselsm level in the Gaithersburg, Md., area.

Information sbout the . purchase, construction, end opera-
tion of seilsmographs was supplied to: Idaho Bureau of
Mines snd Geology, University of Colorado, South Dakota
School of Mines and Technology, General Nuclear Engineer-
ing Corp., Johns Hopkins Applied Physics Laboratory, Uni-
veraitg of Minnesota, Radio Corporation of America, Beth-
lehem Steel Co., University of Utah, and the Virginia
Polytechnic Institute.

Earthquake information was glven to W. R. Grace & Co.,
Columbia Broedcasting Co., Bell Telephone Co., General
Nuclear Engineering Corp., Western Electric Co., American
Telephone & Telegraph Co., the Grolier Society Inc., Scripps
Institution of Oceanography, Radio Corporation of America,
Royal Globe Insursnce Group, Atlantic Mutual Insurance Co.,
Marsh & McLennan, and Allis-Chalmers Mfg. Co.

International Agencies

Instrumental calibration was performed for the various
South Americaen countries relative to field work done in
those countries under the Inter-American Geodetic Survey
program.

Additional instrumental calibration was also performed
for agencies of Italy and Brazil.

Magnetic activity reports were rendered to the Inter-
national Association of Geomagnetism and Aeronomy.

Information about selsmographs and earthquake motions
was supplied to Australia, Belgian Congo, British Solomon
Islands, Canadas, England, Ethiopia, Guatemala, Indla, Ire-
land, Italy, Japan, New Hebrides, Norway, Peru, Philippine
Islands, Russla, South Africa, Sweden, Switzerland, and
Turkey.

INTERNATIONAL GEOPHYSICAL YEAR

During the flnal six months of the Internationasl Geo-
physical Year, there was continued operation of the seven
speciel magnetic observatories with standard facilities,
and of 1l semiautomatic recording stations in Alaska, Line
Islands, Anterctica, and Western United States. After the
close of the International Geophysical Year, operations
were continued at the South Pole and Byrd Stations under
augspices of the United States Antarctic Research Program
with funds allocated by the National Sclence Foundatlon.

Those functions of IGY which have been continued are
embraced under the term International Geophysicel Coopera-
tion (IGC). The World Data Center branch continues to

function a3 the central agency for the collectionm,
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cataloging, reproduction, and distribution of data for the
disciplines of geomagnetism, selsmology, and gravity tor
the Western Hemisphere.

The office processing of IGY ard IGC observatory and
rfield data was continued.

Seismograph stations in Antarctica at the South Pole
and Byrd, and in Thule, Greenland, continued successful
operatlion, Replacement material and squipment are being
prepared for shipment to Davisville, R, I., for the next
year's operation at Pole and Byrd Stations. At Thule,
to simplify the time devoted to maintaining the selismo-
graphs, operation of the two Sprengnether horizontal in-
struments was discontinued, leaving the vertical Wilscn-
Lamlson selsmograph for continuous operation. Results
from these statlions greatly assisted in the location of
earthquakes in remote areas of the world, and have supplied
data for seismicity studles in thelr immediate vicinity.

Seismograph stations in the western Pacific, Truk, and
Koror, ceased operation under the IGY, and the instruments
best suited to the site will be permanently installed at
the Guam Magnetic Observatory after a new housing for the
seismometer is bullt.

RESEARCH AND DEVELOPMENT

Under a recent Natlonal Sclence Foundation grant, a
program of selsmological inveatigations was initiated
using data from Paciflec and Antarctic IGY stations.

Microseilsm studies were started using records from
Byrd and South Pole and selected records from Wilkes,
Mirny, Scott Base, and Halley Bay. Early observations
gave no indication of seasonal variation in the micro-
selsmic level, nor was any conclusive evidence of micro-
selsm damping by the ice pack found, Some correlation
wag found between the microselsmic activity at Byrd and
a low pressure system over the Ross Sea.

Seismic activity in the Antarctlic was studied., It was
confined mostly to known seismic areas with 20 epicenters
reliably located south of 55° S, latitude using Antarctica
data, Reglonal seismic activity in the Mariane Islands
was studied in detail. An average of about 50 local earthe
quekes per month have been recorded at Guam, including
some believed to be deep and a few exhibiting T phases
with travel times of less than 100 seconds, In contrast,
the stations at Truk and Koror recorded one small local
each in the firat 9 months of the IGY. No eplcenters
have been located between 7° N, latitude and the Equator
to indlcete a continulty between the seismic belt extend-
ing southward from Japan through the Mariana Islands to
Guam, and the seismically active Solomon Islands-New
Britain reglon.
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Data from Guam, Truk, and EKoror were also used in
determining Pacific travel times from surface sources at
Blkini and Eniwetok Atolls.

Data from Pacliflic explosions and underground nuclear
tests in Nevada were assembled and an evaluation of the.
major structure under North America and the western
Pacific was made.

Ground effects from surface and underground explosions
were studied and ground amplitude to yleld factors were
established, Using attenuation of acceleration and ampli-
tude factors thus determined, ground effects of laoter ex-
plosions were predicted with some success. The dependence
of energy distribution on geological structure was aleso
worked out. Two reports were completed on this work.

The mathematlical feasibility of array and deep hole
detection systems was established and proposals for fur-
ther development and use of the systems were submitted to
the Lawrence Radiation Laboratory.

A Terminal Report on the Microseismic Program of the
U.S. Navy was completed with 150 copies distributed to
universities, dircctors of selsmograph statlons, and re-
search institutes, This report, prepared under contract
with the U.S. Navy, 13 an objJective evaluation of 12
years of operations in the Caribbean Sea, the Gulf of
Mexico, and the North Atlantic end western Pacific Oceans
by the Microseismic Research Project., The project's pri-
mary objective was to determine if microselsmic data
cculd be used in any manner to detect, locate, and treck
severe troplcal storms at aea. Although the project was
terminated by the Navy in 1956, because of inconsistent
results, this report points out that under certain con-
ditions microselsms may serve as a useful tool for early
storm detection., The report recormmends further research
in developing microseismic techniques for trecking storms.

The Wilson-Lamison selsmometer was redesigned by 1n-
creasing the mass and by improving the damping control
with the addition of a double wound coil, When operated
with a high sensitivity galvanometer, the magnification is
equal to that of & Benloff moving coll selsmometer.

The proton vector magnetometer has been modified and
i1s now being used at Fredericksburg in the routine meas-
urement of horizental, vertical, and total magnetic in-
tensity. Various tests were also made with a portable
version of the proton precession magnetometer, .

The rubidium-vapor magne tcmeter, an instrument making
use of optical pumping and absorption of light in the
vapor of rubidium, has been successfully operated at the
Fredericksburg Magnetic Observatory with a high degree of
ACCUracye.
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Additional facilities for the testing of magnetic in-
struments have been planned for Fredericksburg,

Under & grant from the Netional Science Foundation, the
following research studles have been inltiated:

(1) A study of the equatorial enhancement of transient
maegnetic activity.

(2) A study of the activity patterns and magnetic
storm onsets at polar latitudes, with emphasis on
relations between magnetically conjugate points.

A catalog of magnetic disturbances for the entire In-
ternational Geophysical Year interval was completed.

Periodic meetings with expert consultants in the fleld

of geomegnetism were held to discuss plans and procedures
for the various phases of the research progrsam.
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GEODESY DIVISION

OPERATIONAL ACTIVITIES
Field
Triangul ation

Horlzontal control surveys consisted of triangulation
for maepping and supplemental control, triengulation and
Tellurometer traverse for interstate highway surveys, end
special survey projects. Three parties of from 25 to 40
men have been on regular projects, Six parties averaging
gbout 20 men each have been engaged entirely on highway
surveys; one purty of about the same size has been on
highway surveys, esrthqueke observations in Celifornie
and regular triengulation; and one party on highway surveys
end e speclel project., Three parties averaging about 20
men have been on special Defense Department surveys. One
perty averaging 12 men has been on the speciel survey for
the Blue Nile Basin, An additlonegl perty was orgenized at
the end of the year for speclal Defense surveys and regulesr
control work slong the northeast shore of the Gulf of
Alueske, The recovery and maintenance of control marks were
continued by from 7 to 10 men full time and frequent assign-
ments to geodetlc parties, Due to the highwsay construction
end other bullding, the maintenance and protection of con-
trol is an increasing problem,

Precise Levelling

Three mein miltlple-unit parties completed 90 wnit-
months of leveling 1n the Western, Central, smd Eastern
States,

Releveling of o0ld first-order lines was undertaken in
California, Colorado, Georgle, Montena, New Mexlco, Texas,
Uteh, West Virginia, and Wyomlng. ZLeveling was undertaken
in Arizona, Californla, Idaho, I1linois, Maine, Maryland,
Nevada, Pennsylvania, Tennessee, and Virginia, as part of
the interstate highway program. Releveling was contlnued
in the San Joaquin Valley, Calif,, where an extensive
study 1s being mede of chenges in elevation. Releveling
was done in the Houston-Galveston, Tex., area for the
purpose of studying settlement there.

thenever feasible, our main level parties set bench
marks consisting of copper-coated steel rods at S-mile
intervaels along the level lines, These rods ere driven
to refusal., HRods have been driven to a depth of 110 feet.
Supplenmentary merks consisting of copper-coated ngils and
brass washers are now being placed in roots of large trees.

The recovery of bench marks was continued In Californis,
Florida, Georgla, Kansas, Kentucky, Louisiana, Mississippi,
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Missouri, Arkansas, Oklahoma, South Carolina, North Dakota,
and Texas. The stamping of adjusted elevations on beach
marks was continued for part of the year in Kentucky.,

Astronomic Observations

Astronomic position observations were extended west-
ward along the 35th parallel from Texas to Californis,
consisting of 10 first-order and 53 second-order determl-
nations. Ten astronomic positions and 6 azimuths wers ob-
served In Ethlopla for control of the Blue Nile triangu-
lation project. Eleven astronomic positions and 1lij azi-
muths were observed in the United States and other areas
in connection with control of trisngulation, earthquake
studles, and various national defense requirements,

Gravity Observations

During the summer end autumn of 1958 ares pravity sur-
veys were completed for an area of about 20,000 square
miles in northern Minnesota and North Dakota, the sta-
tions being established at en average spacing of 6 miles.

Beginning in November 1958 a gravity base traverse was
run between Bellinghem, Wash,, and San Dlego, Celif.,
comprising 68 primary stations and numerous suxiliary
polnts established for convenience in future recovery,.
The traverse was comnected to the Mid-Continent Gravity
Base by direct air transport over the lines: Seattle,
Wash.,, to Fargo, N. Dak.; San Francisco, Calif,, to
Kansas City, Mo.; &and San Dlego, Callf,, to Dallas, Tex,
Improved gravity vealues were determined for 51 pendulum
stations along the west cosast,

- A specigl gravity survey was completed at Vandenberg
Alr Force Base and the U.S. Navy Missile Faclility near
Pt. Arpguello, Calif,, in connection with rocket launching
requirements, About 10 stations were established at a
rectanguler spacing of approximately 3 miles,

Variation of Latitude

The variastion-of-latitude observatorles at Ukish,
Calif., and Galthersburg, Md., continued in operation’
throughout the year, At Ukieh, L,139 star psirs were ob-
served on 257 nights with complete observations on 182
nights, At Gaithersburg, 3,737 star pairs were observed
on 280 nights with complete observations on 104 nights,

Special Projects

Positions of the NIKE installations in the Boston-
Providence area were determined at the request of the U,S.
Corps of Engineers, Other Military projects consisted
of control for missile sites esnd for test areas, such as
Cape Canaveral AF Area, Vandenberg AFB, Navy Pacific
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Range, and Northern Virginia ERDL Artillery Test Area,

The program for determining positions of the VOR's and
VORTAC aeronautical ‘alds for the Federal Aviation Agency
(FAA) was continued, This program was expanded to in-
clude determination of requested military TACAN and VOR
facillities. This was a cooperative program with the
Photogrammetry Division. C

The geodetlic control in the Blue Nile River Basin,
Ethiopia, was continued,

Tabulation of Fleld Activities

The field actlivities during the year, including reim-
bursable projects, are summarized in the following tables.

Interstate Hichway Control Surveys

Miles of
State Stations highway
ArizZONnBeceececcessccneansosnas 184 233
California (Horizontal only). 126 343
DOLAWAT@ceessscoccnscccnnansns 85 36
IdahOQ..l..-l.lol'c......-.cl 2,4-9 236
I13inoiBeececsscrcesssnsscnas 115 226
Maine-...-...-..--........... 123 78
Marylandeeceeseececcesccccacas 120 104
NOVaABseescceccoorssacnesanse 34 Lo
Pennaylveanifesecesscescessnces 218 339
Ienness8fessececscsacscarnccce 150 100
Virginlgeeeeeseesssconcsoscnns 352 L7l
Totelececaseonrsnseses | 1,756 2,209
Geodimeter Baseline Measurements
Locality Length in
miles
SugaI‘-English’ wiSC..C..OQ..........0..0... 7-39
Lybrooks-Union, Ne MoXeeseeoevsesossssnseas 12.94
wo Mtno"'wo:Lf OI'., 0010000.----oonu.ooo-.ooo 15.00
Fa'ught-Round Top, Al'iz..o.o..oclonuoooo..oa 9082
Eldon"A-l’ AriZ.--..-...-.....o.-.......... 7'88
El Paso-Forty-nine, AriZ..ceeevevcecscceass 10,20
Ricrdan-FOI'ty"nine, AriZ;........l.O..QQOOO 9.11
El Paso-Willliams, AriZ.ccceccecescsscaccssese 11,11
Mid&s EaSt-MidaS WGSt’ Calif....oononcncq.. 12‘13
Grinell (UsGS Lac)-Terget, Calif..csescsvse 13.98
Pelone-Magic, Callf.vieecencscaccssrrccencne 12.24
Fernando 2 Aux l1l-May, Calif...coccevcccoces .03
NOhl’L&BI'BB. J‘? (L&c), calirc.oooan-t.n..o. 70“—%
Jernigan-Ahoskie, Ne Cicevececcoovsoccennnes 3.9
TOtalac.oooocooouo.ooo-o-n..cc‘--ooo 133.85
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Triengulation Reconnsissance

State

Ares

APy ZONBeeeeesscerecsessssscsnserassascacnoe

AP ENS8Seeesevrssscsveasvsvassscsscsssscsncnnnss

Californla seecececesccscssscccnccscenscasns
ColOrBd0.icesnscsesnosccaccscacsconssssossnonscs
Connecticubececeesccsessccesscavsasoscencns
Jd8hOeacesescecsceccacssssonnsensnssnsocnnsans
Illinois-.....O‘.......-l..'.............‘.
liaineiiiiiiOI.'I'l....-...'.'l".“........
Maryland................-..................
MassachusettBeeecsraveeceesssccccrcsesccnnse
Minnesot8.seecescesceessnccsccnsarsncscnnan
MiSEOUr)leeecscescescaacssnonscsssoscscnensnnas
Nevada....--.......................--......
New Hampshire@.secsceococcesccccencscocscnes
New JerSOYeescesscecsccostosnscacsasccssccnss
New Mexico.....-...........-......-........
NOW YOIrKeeosaeoseosesasoossesascssancacssannascs
North CarolinfB...cceceseccscescssccsscacacace
Ohio....‘.'........'.....'l...l..ll..‘.....
Pen.nsylva-nia.'Q...O...“.0........'......00
RhOde IBando.o.o-o--o-o-oooo-oo-oo----.--9
T ONNOE8C0.ceeccsacscsccscnsscnssrssncsssasncas
Utah.I.-IOOCOQCOO‘....Q'..‘O'ICI.O.'Q....DO
Vermont,.eceseececcecccessssscoscccasccncsccs
Virginiae.eesecsceeseeesscnccccascscccccnsosne
Washinﬂton.........................-.......
WiscOonSiNeeececoecsoesnscccacscscsasasnscnns

TOtBleeeocsasosssssscconscascssccansa

+Tellurometer traverse not included

Squeare miles’

8,750
390
6851‘
2 ;5

12, 7(.5“(‘
30:
3,675
203
350
3,600
2,230
5,000
210
1,800
0

’

15
3,880
g

et
118
L 20
395

700
1,140
2

0
6,865

59,380

Earthquake Surveys

Number of
stations

Area

014 New

Square mlles

Vicinity of Taylor Winery, 8 0
Calif.........

Vicinity of Taft- Maricopa, Lo 3
Calif,....

e rteccrssn e

225

TotBlesececsccaocas L8 3

225
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Triengulation, First- and Second~Order

State

Number of
stations

Alabma..-‘........‘.‘....'.....
ArlZONBeesesvesassscosscascrcncnne
ArKENS8Beecsccasscscssossoscssscssse
Califomia...........‘.'........
colorad’o.............'.....'....
Connecticut..‘....'.’.....'.....
Delawere.csscasscssccccasonsasas
FloridAcecceeveesscosnvesascoccss
Georgia..--.....................
TdohOeesesseecscsncsscsansscsssas
1113n018ccevseccavesssosanscnsone
Indima..'....'..'........"....
Iowa......'...........Q......."
Kansas...-....-....'............
LoulslanBeecesesecessccnccascccsce
Meinescseeecceececcosvocnnnnccnes
Marylmd...'...'......."..'....
MassachusettBeeesceccscnnccsacss
MinnesotBeeeecessccseascaccccnane
Mississipplececosveccscsccosenns
MISS0UIL cecenveccccnsnasannnncae
MontanBeeeessesosccessccecscsoas
Nebraskfeeeesesecossesscccssscsse
Nevada.....'.......'..‘......‘..
New Hampshire...................
Kew JerSQY......................
New Mﬁxico.....-...-...o..o-nol'
New York..................'...'.
North Carolin&..'..........'....
North Dakotfeeecesscscsasscceccs
OhlOeeceesssccsccccsssvcccscscsse
Oregon.......,...................
Pennsylvenligececececccscsascenae
Rhode IslanGececvecescossscscene
South Cearolinfecescscceasssscace
South Dakdta.........-..........
TONNES80Besecrsssssscsscsscncscse
Texas.'.........................
Virginia........................
Washington......................
Wisconsinseveceaecceccccscnnnans
Hyoming.............-......-....
AlaBKBeeoeseasnsecsscscascsacccase

Hawaii..............¢..........-

Total........-....--...-.

Marked and
intersection
30
236
2
198
112

2
85
62
29

283
12
2

1,690

830
20
14,100

56,793
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Leveling

State First-|Second- State First-| Second-

order |order order |order

Miles [Miles Miles |Miles
Arlzonf.cesees )4- 307 New York...... 10 23
California....| 985 714 |North Dakota.. 0 88
Colorado.ssse. 68 O |OhiOeeassssseco 87 72
Connecticut,.. o] 5 |Oregonieeccsces 0 204
Delaware.ssess. 0 L6 Pennsylvania,. 3 329
Floridf.ieeece. 3L 2 | Rhode Island,. L 32
Georglficescces 320 146 | Tennesseteescss 0 232
IdehOseeevssss 55 870 |TexeBseseesessll, 318 12
I11inociSeceeces 15 360 [9172:1 « VP 225 67
Maine‘......‘. 30 lhh Virginia...... 58 7&6
Marylendeesees 50 32y |Washington..e. 262 102
Massachusetts, 0 37 |(West Virginia.| 178 L1l
MontenBeessss. 175 6 IWyomingeesesso 121 L5
Nevadf.eeeooos 10 247
New MexicO.... 6’4 0 Totalessesses h,076 5,571

Astronomic Determinations

(Including o0ld stations)

Locality Latitude | Longitude | Azimuth
ArPiZONBiceensssssscccas 1L 1k 0
California....l..'...O' 10 10 h
COlOrado......otn.-o-o. 1 1l 1
Floridfeeesecsssessccen 0 0 1
xqaine....'.'....l...... 2 ! 2 1
New -‘Mexico.'ooo.o-o-ooc 30 30 0
TOXA8Bsecscecascosscsscecs 1 1L 0
Virginia............... 1 1 l
Wyoming..-....--....... 0 o 2
H&WBii...-...---oo-cu-o 2 2 3
Ascension IslanGecececs 0 0 1
Etb.iopia.....-...-..... 10 10 6

Total.......‘."‘ 8)-'- 8‘4- 20
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Gravity Determinations

(Including old stations)

Aresa coversage Base net

Locallty stetions stations
Celifornifeececcescscnce 140 . 148

MIinnesotleeevesescensces L70 cessanse
mssowi...oooo‘oo..anoo es s 0s 000800 l
North Dal{()ta..ouncnaooo. 128 1
Oregon.................. eaessensevscssee 36
Texas.........‘.'....... O 0000008000 1
Waahington.-....--...... esevcscccscsnsve 39
TotBlecesa :oevese 738 226

Summary of Geodetic Work, June 30, 1959

July 1, 1958, to Total to
June 30, 1959 | June 30,1959
Triesngulation, first-,
second-, and third-order
8tation8escececsacsccans 3,819 180,658
Leveling, first- and
second-order, milesS...e. 9,647 hh1,112
First-order baselines.... 0 L53
Geodimeter baselinesS..... il 8l
Second-order baselines,... 0 g9
Letitude stations.ceececse o 1,469
Longitudé stationS..cecss 7L 1,281
Azimuth stationSeecececesse 19 1,448
Gravity stationBeeececces 900 12,823
O0ffice

Adjustment of Trienguletion

This year completed our second complete year with the
650 magnetic drum celculator as the basic computer, All
of the computations for two very large adjustments were
completed early in the year end the »nrimery control for
a third large network was also completed. Two of these
projects,one in northern Indisna end the other in south-
ern Iowa &and northern Missourl, involved the readjustment
of primary arcs with erea networks included In the basic
adjustment. The srea networks were given less weight than
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the primary arcs. The readjustment of the primery arcs
permitted the area networks to it into the loops witk.out
extreme forcing or distortion.

This difficulty of fitting aree networks has disclosed
some wegknesses In our basic network. If an area net is to
fit reasonably well, the bounding arcs must have a con-
sistency of about 1 psrt in 100,000. In the past, a few
of our first-order arcs were little above 1 in 25,000 in
length and position,

During the past year, the Bureau of the Budpet an-
nounced the adoption of new standards of accurecy for
geodetic control. The principal change wes the up-grading
of first-order triangulation which forms our fundamental
network to 1 part in 50,000 in length and position. These
new standards of accuracy will help overcome these weak-
nesses,

We are improving the quality of the older work by in-
serting Geodimeter base lines as the opportunity is
offered, This long range program of inserting Geodimeter
base lines will be continued so that when the whole basic
net or even a part of 1t i1s readjusted in the future,
better length control will be available,

The use of the Tellurometer in the surveys aslong the
routes of the interstate highway system presented a major
problem in determining the most practicel type of adjust-
ment. The surveys are combinations of triangulation and
traverse. The closures of the surveys indicated that some
type of combined or simultaneous adjustment of the trian-
gulution and traverse would be the most feasible. The
Tirst attempt at a combined adjustment gave two systematic
corrections to all Tellurometer lines, one a uniform
scele correction in ratio to the lenpgth of the line and
the other a constant for each line. A few adjustments
were made using this technique, but seversel of the nets
could not be satisfactorily adjusted. Further study
suggested the use of length equations as observation
equetione rether then condition equetions. If each term
in a conventionsl length equation is divided by "s" times
the sine of one second, the residuszl or "V" 1s a unit
which cen be combined with the "V's" for the standard -
observation equction for directlions in the variation of
coordinate method. The only arbitrery phase of this
technique 1s the assignment of proper weights to the two
types of meesurements. When the closures are small,
there i3 no difficulty. Most of the surveys indicate
that the lengths are not as well determined as the
ungles or directions, Thus, a welght ratio verying fronm
1 %o 10 to 1 to 25 has been used, This has given correc-
tions which are reasonable, The only weakness seems to
be that because of the least squares device the longer
lines receive larger length corrections than short lines,
yet we lmow that the shorter lincs are more subject to
error — when measured with the Tellurometer., With the
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use of the 650 calculator, it has been possible to try
different sets of welghts or control points in en effort
to obtain the best adjustment.

The computational work for the Federal Aviation Agency
(FAA) on the radio facllity flight test program increased
considerably during the year. Most of the computing on
the 650 had to be done on overtime, avereging 16 to 20
hours a week. This was not enough to justify a second
shift, Also, FAA is setting up a computing center at
Oklshoma City and plans to take over this phase of the
work on July 1, 1960,

Special assistence was given the Alr Force in its
analysis of the closure in the North Atlantic Hiran Net
between the European Detum and the North 4merican Datum,
Test computations were made to show the effects of changes
in the parameters of the ellipsoid., Thls work was per-
formed on the 650 with minor changes to exlsting programs.

Important Conferences

Seversgl members of the division took part in e con-
ference on contemporary geodesy held in Cambrldge, Mass,,
December 1 and 2, 1958, This conference was sponsored by
the American Geophysical Union, the Smithsonian Astro-
physical Observatory, and Harvard University Observatory.,
The purpose of this conference wes to present modern
problems in geodesy as they are related to satellites,
missiles and rockets, in the space era. The Coast and
Geodetic Survey, though not formally listed as a sponsor,
had & leading peart in forming the program and arranging
for the publication of the proceedings.

The Americen Geophysical Unlon was host to a symposium
on electronic distance-measuring equipment May 5 to 12,
1959. This symposium was under the sponsorship of the
International Association of Geodesy. Arrangements were
made to hold the meetings in the Commerce Auditorium,
Consequently, the Coast and Geodetlc Survey hesd a major
responsibility in the advance planning and dirsction of
this symposium., This meeting gave an opportunity to hear
directly from the developers of the Gsodimeter and Tellu-
rometer systems and to meet the representatives from
other countries where excellent use is being made of this
type of equipment,

Adjustment of Leveling

As of June 30, 1959, the total amount in the level net
was §1),112 miles of first- and second-order leveling
elong which 373,356 bench marks haed been leveled over,

The following computations and adjustments were com-
pleted during the year: preliminary computztions for
2,345 miles of first-order and 5,351 miles of second-
order leveling; 18 least-squares adjustments comprising
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10,720 miles of first-order and l,468 miles of second-
order leveling; and the dlstribution of closing errors
on 9,018 miles of first-order and l,789 miles of second-
order leveling.

One of the major sccomplishments during this fiscal
year was the adjustment of all the leveling in the San
Joaquin Valley, Calif,, which consisted of 6,473 miles of
leveling and & solution of 175 simultaneous equations,

Astronomic Computations

First~ end second~order astronomic data were processed
currently with field observations throughout the year. A
total of 75 latitudes, 77 longitudes, and 27 ezimuths
were computed, Other processing included Danjon astro-
labe data obtalned at the IGY station in Honolulu and
numerous sun azlimuths observed in connection with the FAA
VOR progrenm,

In cooperation with the U,S, Antarctic IGY program,
the position of the South Pole Station was determined from
a series of star observations taeken during the period May
to September 1958,

Gravity Reductions

Position, elevation, and anomaly data were processed
for the 1958 erea gravity survey in Minnesota. Reduc-
tions were made for a shallow water gravity survey off
Cepe Canaverel, Fla,; an anomely map was compiled for
the east-central strip of Florida and extending offshore
to the 100-fathom line, Free-alr and Bouguer asnomalles
were determlined for a speclal gravity survey at Vandenberg
Air Force Base and the U,S., Navy Missile Facility at Pt,
Arguello, Calif, TFree-alr anomaly contours were compiled
at a 5-milligel interval.

Work was continued on gravity computations and isostatic
reductions of data on the Atlantic Missile Renge. The de-
flection of the verticel at a station on Ascension Island
was determined from gravity observations.

New York Computing O0ffice

The New York computing office has been operating e
number of years, Consisting of about 22 employees, this
office supplements the Wasnington office in several phases
of the work including the processing of triesngulation md
leveling observetions; maintaining the triasngulation dia-
grems; end edliting and typlng of geodetic information for
reproduction end distribution.

NATIONAL AND INTERNATIONAL COOPERATION

hssistence wes rendered various military agencies in
providing gravimetric and deflection-of-the vertical
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data at several rocket launch and observing facilities,
The problem of determining enomalous components of the
earth's gravity field at high altitude was investigsated,
working procedures developed, and values determined for
various trajectorles,

Personnel from Orlendo Air Force Base, Fla,, were
trained in first-order astronomic observations and data
processing, Training for astronomic observations at high
latitudes was given personnel from the Transportation
Environmentael Operations Group, U.S. Army, in prepsaration
for exploration of northern Greenland,

Operation of the speclal longitude and latitude obser-
vatory at Honolulu, Hawall, established in coordination
with the IGY program, continued throughout the year. A
total of 206 sets of plates was obtained with a Markowitz
moon camera installed on a 162-inch equatoriselly mounted
refracting telescope. Approximately Lj15 star sets were
observed on the Danjon astrolabe, equipped with sutomatic
recording and quertz clock time control.

RESEARCH AND DEVELOPMENT

The special research project on the adjustment of tri-
engulation in space, described in last year's report, was
continued. The data for the Pasadena base net were ad-
Justed in accordance with the techniques developed by the
study group of the International UGeodetic Association,
working under the direction of Brig, Martin Hotine, Direc-
tor of the British Overseas Surveys., The results of these
computations were presented at a meting of this study
group held in Venice, Italy, July 1959.

The progrem of reobservation of networks of triaengula-
tion at periodic intervels of time was continued, The
triangulation in the vicinity of Taft and Maricops,
Calif., was reobserved. However, there was not time at
the end of the year to make preliminary studies of the
field records.

The small detached surveys at the Taylor Winery near
Hollister, Celif,, were remeasured, The first survey hed
been made 18 months prior to the repeat measurements. The
comparison of the two surveys indicates a slippage along
the San Andreas fault of 2 to 2.5 centimeters in the
18-month interval.

Excellent results were obteined with the recently
adopted lightweight astronomic recording equipment, com-
prising en electrically driven chronograph and trensis-
torized amplifier. This equipment performed reliably on
five first-order stations in Ethiopia early in 1959.

Redio time signals from WWV were recorded with little or
no difficulty, The great reduction of weight,as com-
parod with the older equipment,was of special importance
in view of the severe operational conditions on this proj-
ect,



CHART DIVISION

OPERATIONAL ACTIVITIES
Nautical Charts

Compilation work was accomplished by the Nautical
Chart Eranch on 599 nsutical charts--40 more than during
the previous year. These compilations consisted of 14
new charts, 7 reconstructions, 31 new editions, 506 new
prints, 36 reprints, and 5 overprints. A total of 1,026
items, relative to navigational dangers and related
information, were compiled for inclusion in the weekly
Notice to Mariners. Six thousand and seventy-two items
concerning source material were received, evaluated, and
all critical information applled to the charts.

The first edition of a new small-craft chart series
was published. This was an edition of the Potomac River,
and the format was based on the opinions of thousands of
small-craft owners and operators. Numerous inqulries are
being received from locations on both the east and west
coasts as to when similar charts will be available in
those areas.

A total of 819 nautical charts were on issue at the
end of the year. Five hundred and sixty-seven printings
were accomplished, but even this feat falled to meet the
demands.

The following new unclassified charts were published
during the year:

New Nautical Charts Published

No. Title Scale

101 Potomac River, Md., Va., and D. C. 1:80,000
Washington and vicinity.eeeveveeee 1:40,000
850 Tarpon Basin to Matecumbe, Fla.... 1:40,000
851/852 | Matecumbe to Bahia Honda Key, Fla. 1:40,000
853/85L | Bahia Honda Key to Key West, Fla.. 1:40,000
859 | Big Spanish Channel to Johnson :
Key, FlBusueeosoarcesaseascsnnee 1:40,000
3052 Georges Bank--Georges Shoal,
Approaches to Texas Tower No. 2 1:20,000
5529/5530 | Sacramento River-~-Sacramento to
Colusa, Calif...cveeeccncsccaces 1:20,000
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The following unclassiflied charts were canceled during
the year:

Nautical Charts Canceled

No. Title Scale

uso Satille River~-Hopewell Point to Burnt
Fort, Go.veeceescsesanssenssosncennns 1:20,000
3261 | Barnes Sound to Key West, Fla.......... 1:80, 000

Nautical Chart Branch personnel, with assistance from
the Divisions of Coasstal Surveys, Geodesy, and Photo-
grammetry, placed and monitored course buoys for the
Presldent's Cup Regatta held during two successive week-
ends in September. In a like manner, range markers were
established for two race courses on the Potomac River for
the 0l1d Dominion Boat Club of Alexandria.

Aeroneuticsl Charts

It was necessary to produce 1,589 aeronautical charts,
in several series, to meet civil and joint civil-military
requirements during the year. This represents a net
increase of 97 charts over the previous year, as follows:
added, 1 Alrcraft Position chart, 16 Terminal Arees charts,
and 87 Approach Procedure charts; dropped, 1 Planning
chart, § Route charts, 1 outline chart, and 1 miscel-
laneous chart.

The followlng charts were maintained during the yeer:
190 standard series charts with 267 issues, uﬁ Radio
Fecility charts with 477 issues, 102 Terminal Area charts
with 517 issues, 1,224 Approach Procedure charts with
2,351 issues, and 29 auxiliary charts with 5 issues.

The recomplilation of sectional charts to meet changing
visual flight requirements was continued. Under this
program, which began in fiscal year 1956, 10 charts wvere
recompiled, meking a total of 27 now being iszued on the
new format.

Publication schedules of certain aseronautical charts
were reprogramed due to budget limitations as follows:
U.S. World Aeronautical charts were placed on an annual
printing schedule; Route charts Nos. 2212, 2213, 2217,
and 2219, and Planning chart 30604 were discontinued.

A new Alrcraft Position chart, No. 3096, from the west
coast to Hawail, was published. This chart is on the
Oblique Mercator projection at a scale of 1:5,000,000 and
i1s printed in two colors-~-green and magenta.

Due to the installatlon of new radio navigational ailds
and frequent airspace amendments, it became necessary to
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issue the Radio Facility charts every 4 weeks in order to
keep the information current.

New Information Notices were compiled and distridated
with en route Radio Facility charts to give pilots and
navigators the latest possible changes and information
affecting the en route series. Other special notices
were produced and distributed as follows: 8 Special
Notices to bring prompt attention to all alrspace usars
of areas in which hazardous conditions will exist; aad 16
notices of Military Climb Corridors established at Air
Force bases.

Forty-four Approach Procedure charts of Alaska were
transferred from the USAF Aeronautical Chart and Informa-
tion Center to the Coast Survey for maintenance and
future publication.

The following table 1s a summary of aeronautical
charts published during the year:

Surmary of Aeronasutical Charts Published

Numbexr Number
in New in
Series series,|  New edi-| Re= | senjes,
July 1,|charts | y5ong|Printsigune 30,
1958 1959
U.S. WAC.eecennnas b3 [ eaees L9 5 43
Alaskan WAC..eev.. 19 ceere 15 R 19
Sectional.eceeeses 88 ceses 132 L 88
Jet Navigation.... L] eeee 6 2 L
LocAleeevstcnnnnae 23 ceene y2 1 23
ROULB.vovavscoanas 11 cenns 6| secan 7
Planning..ccescecee 2 evese | seves 1 1
A reraft Position. L 1 3 cenne 5
U.S. R.F.-L/MF.... 22 | cenee 232 6 22
U.S. R.F.~VOR..... 21 esece 228 5 21
Alasken RF....ovee 1 cesse 6 venes 1
Terminal Aref..... 86 28 u77 12 102
Instrument Ap-
proach Procedure | 1,137 113 {1,613 625] 1,224
Outline Mapeeceesas 11 sesse | secns L 10
Isogonlic.e.coeecess 10 vesse | casee] vcaee 10
Azimithal.e..e.... 3| eeneeeeene]| enonn 3
MiscellaneouS..... 7 P 1 6
Totaleeoooes. | 1,492 142 { 2,809 666 1,589
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Chart Production

Demands on reproduction services during the year re-
gquired the production of over 39,000,000 coples of the
Bureau's nautical and aeronautical charts and related
miscellaneous data. This represents an increase of nau-~
tical charts to both civil and military users, and a
tremendous increase of li3 percent in seronautical charts
to the public. A total of 57,000,000 multicolor close~-
register press impressions were necessary to meet the
chart requirements.

The requirement for the number of editions of nautical
charts to be processed and printed has increased steadily
for several years. Demands for fiscal year 1959 regquired
the printing of 92 additlonal charts amounting to 92,000
additional coples over the previous year. In fact, the
demand for nautical charts was so great that there was
neither compilation nor reproduction capacity to meet the
demand and, as a result, 29 charts were on back order and
16 charts had excessive corrections requiring printing at
the end of the year. The maximum backlog occurred in
late July of 1958, amounting to U8 charts on back order
and 22 charts with excessive corrections.

The demand for Radio Facility charts increased over
the previous year, due partly to the L-week schedule
adopted in the early part of fiscal year 1959. This
schedule compressed the printing time of the entire
series 1ntomg days end required the full use of 2 two-
color presses and part-time use of 1 two-color press
during that period. This tight schedule complicated the
scheduling of other charts.

The quality of aeronautical chart paper continued to
be a serious problem. Unsatisfactory moisture content
and surface imperfections required the rejection of
several orders.

Chart Distribution

Nautical and aeronautical charts and related publica-
tions continued to be so0ld through authorized agents
located at principal seaports and airports throughout
continental United States, Alaska, Hawall, the West
Indies, and a few foreign countries. In order to furnish
more efficient distribution, chart distribution centers
continued to be maintained in New York, San Francisco,
and Kansas City to supply agents and the public in those
areas. In additlion, charts are also avallsble in the
Washington office and in designated Bureau district
offices.

At the close of the year, the Bureau was represented
by 375 nautical end 512 asercnautical chart agents--an in-
crease of 71 over the previous year. Agents and distri-
bution centers are informed when charts become obsolete
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and must be withheld from sale. Chart agenciss are
inspected periodlcally to promote the standard of distri-
bution desired by the Bureau. During the year, 56 per-
cent of the nautical agencies and 53 percent of the
aeronautical agencles were inspected. Of those inspe:ted,
93 percent of the nautical agencies and 90 percent of the
aeronautical agencles were found to be performing their
duties in a satisfactory manner. -

One million and thirty-three thousand nautical charts
and 36,728,000 aeronautical charts were issued during the
year. The demand for nautical charts increased both to
military and civil users by 11 and 9 percent, respective-
ly. The civilian demand of 57,000 copies over the year
before represents an all time high for nautical chart re-
quirements to the public. The military demand for aerc-
nautical charts fell off from the previous year, but the
inerease of 3,417,000 coples to the public increased the
overall demand by almost 2,000,000 coples. Receipts from
the sale of charts to the public reached an all time high
of £728,939, an increase of §73,000 over the previous
year.

The issue of Radlo Facility charts agaln showed a big
increase over the previous year; approximately 2,500,000
more copies of RFs and supplemental data were distributed
than 1n the previous year. At the end of the year,
29,845 subseriptions to aeronsutical charts were belng
maintained which 14 ah increase of almost 23,000 overp,
last year. The large increase was due to a greater -
demand for RF charts and the new subscription service
inauguraeted early in the year. Subscriptlion service for
RF charts was expanded to include subscriptions to single
charts and to verious combinations of charts in asddition
to the entire series. Thus, subscribers are not required
to purchase charts outside the area of thelir own
operations.

The practice of hand correcting nautical charts up to
the date of 1issue, in order to assure safe charts reach-
ing the public and to prevent large quantities from
becoming obsolete, was continued in the Washington, New
York, and San Francisco offices. Eight milllon and three
hundred thousand corrections were made during the year.

The Finishing Section was moved to a new location dur-
ing the year. However, due to increased production of RF
charts, the new area is already overcrowded. Right angle
attachments were obtained and Iinstalled on the ™"00" fold~
ing machines which have greatly increased their
usefulness.
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The distribution of charts and related publications
for the past three years is shown in the following table:

Charts and Related Publications Issued

Type of chart or
publication 1957 1958 1959

Nautical and Tidal

Current Charts.....| 1,034,926 940,993 | 1,033,195
Standard eseronguti-

cal ch8rtBecescecss 9,891,123 7,990,070 | 5,568,662
Instrument Flight

Chartseessscesseeses 43,720,580 | 26,912,902 | 31,159,279
Miscellaneous mans

and chartS..ieeee.. 53,771 51,043 80,445
Coast Pil0tBececoces.. 10,994 9,633 10, 387
Tide and Current

TableBccsasesoesces 73,437 70,991 66,879

The distribution of nsutical and aeronesutical charts

during the year was as follows:

Distribution of Nauticel and Aeronautical Charts

NAUTICAL

S8le8B.ccesscncccrsnrccnssnsncrsennnss

Official Distribution:
Coast and Geodetic Survey..eoce...
Coast Guard.,,,.....eee:
Other Executive Departments......
Congressionale..cocssssccssesnnnas
Foreign Governments....ccccececees
MiscellaneouB.sececscssecscsccenes

ss s esoase

Reimbursable:
Department of Air ForcCO..ecceecesss
Department of Army..ccccececcoess
Department of Navy..cceeeavens

Condemned. cavicaceescsscossssnssvane

Total.......-.---.............

Number Percent
522,948 50.61
15,082 1.46
9’ 61 lgh
21,827 2.11
4,789 46
2,832 27
2,840 .28
57,131 5.52
1,412 .13

2l .02
354,675 34.33
356,111 3h.48
97,005 9.39
1,033,195 100.00
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Distribution of Nautical and Aeronautical Charts--Con.

STANDARD AERONAUTICAL

Number Percent
S8leBecececcecccvasssnccsacscsssonse 1,286,659 $3.11
Official Distribution:
Coast and Geodetlc SUrveY.iseoeoos. 16,547 +30
Federal Aviation Agency...c.eee.. 131,539 2.36
Other Executive Departments...... 32,028 .58
Foreign GovernmentS..essscecessss 3,698 07
M18cellaneouS.ee.eeeeecscccccncanns 13,54l .2l
197,356 3.55
Reimbursable:
Department of Air Force..........| 2,967,794 53.29
Department 0f Army.cecessocsccass 2,255 .0
Department of Navy...eecees. e 713,444 12.81
Special printingSecesscecencecses 191,520 3.4
3,875,013 69.58
Condemned. . oeseeeeeaccsnnnnssnsnnss 209,634 3.76
TObLALleeeeeeonsanasoesassenenas | 5,568,662 100.00
INSTRUMENT FLIGHT
SB108eecconcccacoancnnccnnss eeceves | 14,933,638 15.83
Official Distribution:
Coast and Geodetlic SUrvey........ 51,581 L17
Federal Aviation Agency.......... | 2,184,946 7.01
Other Executive Departments...... 90,936 29
MiscellaneoUuS...ceecsessecncconsan 910,307 2.92
3,237,770 10.39
Reimburseble:
Department of Alr Forte.......... | 21,686,450 69,60
Condemned..ceoeccasessssscsncansans 1,301,421 ;.18
TotBleeeeeoesoacossnnas teseosaa 31,159,279 100.00

ATR FORCE AERONAUTICAL

Total 488UE..cecccacecnccscncccsase

589,657

Grand totAl.ecececoveersnanccne

38,350,793
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NATIONAL AND INTERNATIONAL COOPERATION
National Agencles

Porty classified charts were maintained, 12 special
charts were compiled, 1 loran chart was compiled and
overprinted, and 21 anchorage charts were overprinted for
the U.S. Navy Hydrogrephic Office. A "Day-Lighter Com-
puter,™ a device to determine limits of daylight all over
the world, was produced for the U.S. Navy Bureau of
Aeronautics.

The following work was accomplished for the Govermment
Printing Office: 12,650 copiles of WAC 407, 26,150 copies
of the Cleveland Sectional, and 10,170 coples of Route
chart 2219 were furnished for inclusion in the Federal
Avietion Booklet, "Commercial Pilot Examination Guide."

The Weather Buresu was furnished reproductions of
three adiabatic charts-~--WBAN 31-A, 31-B, and 31-~C.

The Geologlcal Survey was furnished film positives of
base separations of eight Sectlional aeronautical charts
for compiling e mineral resources map of Nevada.

The Research and Development Division of the FAA was
furnished six configuration charts for experimental use
in setting up air route traffic control problems which
will be solved by an electronic computer. Eighty-three
separate enlargements of various Radlo Facility charts
were furnished regional offices of the FAA for use of
controllers at varlious centers.

The Civil Aeronautics Administration was provided 11
maps depicting instrument flight rules operations, air
traffic control patterns, air traffic control systems,
and route structures. These maps were inserted in a
book published by CAA.

Five operational navigation charts were compiled and
produced for the Aeronsutical Chart and Information
Center.

The Army Map Service was given assistance on a crash
map production program brought on by world tension.

The service of engraving, processing plates, and
printing Post Route and Rural Delivery maps for the Post
Office Department was continued.

Photographic services were rendered the Census Bureau
in connection with the 1960 census.

Cooperation was continued with CAA and FAA 1n the
development and production of special charts.
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Coordination was effected with the Armed Servises
through the ACC/MAP Subcommittee in making a study o." the
most effective and economlcal means of meeting both civil
and military requirements in Radio Facility charts.

Various aeronautical compilation, photographic aerv-
ices, and printings were furnished the following
commercial concerns:

Aero Publishers, Inc., Los Angeles, Califr.

H. D. Nottingham & Assoclates, Arlington, Va.
Las Vegas Truck Lines, Las Vegas, Nev.

Aero Service Corporation, Philadelphia, Pa.
General Precision Laboratory, Pleasantville, N.Y.
Rand McNally & Company, Chicago, Ill.

The Aeronautical Chart Branch cooperated with Trans
Yorld Airlines and Pan American World Airways in the
design of an airoraft position chart of the north sub-
polar route.

Assistance was given the research staff of the Litho-
graphic Technical Foundation in the study of halftone
photogrephy by producing resolution targets of extrene
accurecy. The targets were produced by engraving and
photographic reduction methods to a tolerance of +0.0001
inch.

Capt. Harry F. Garber continued as Commerce member end
Chairman of the Aeronautical Charts and Maps Subcommittee
of the Alr Coordinating Committee, He attended the ICAO
AIS/MAP divisional meeting in Montreal, Canada, as a mem-
ber of the U.S. Delegation and was responsible for the
development of the U.,S. position in determining chart
requirements for international aviation.

international Agencles

The Surveyor General, Department of Mines and Tech-
nical Surveys, Canada, was given assistance in the pro-
duction and publicetion of the Canadian Mllitary Pillot's
Handbook.

Reproduction technical asslistance was given the fol-
lowing countries: Canada, Japan, South Africa, and
Switzerland.

As & result of needs discussed at the Second Inter-
national Conference on Applied Cartography, held in
Chicago, in June 1958, interposing film screens in sizes
sultable for chart and map production have been made
avallable on a cost basis to countries without facilities
of maling their own.
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RESEARCH AND DEVELOPMENT

The development of nauticel charts to meet the chang-
ing and more exacting demands of mariners and boat
operators was carried forward. Four formats for & new
series of nautical charts designed especlally for small-
ceraft owners and operators were developed and distributed
for evaluation.

Basic oceanographic research for scilentifle purposes
was continued from hydrographic surveys made for nautical
chart compilation and malntenance. Three sclentific
reports were submitted for publication.

The development of aeronautical charts to meet the
requirements brought on by the expanding Federal alirway
systems and by hiph performance alrcraft was accomplished
by compiling new und reconstructed charts. An experi-
mental Radio Facility chart, which portrays both the very
high and the low/medium freguency on the same side of the
sheet, was produced and distributed for user comment and
evaluation. The chart was enthusiastically received by
all types of users as a marked improvement over the sep-
arate portrayal of the sirway systems. A new Radio
Facility chart legend sheet was developed to relieve the
congestion of symbols and descriptive information. An
experimental edition of WAC L4OL4 was produced with terrain
tints, shaded rellef, and stable aeronautical overprint,
in an attempt to produce an acceptable "dual purpose™
WAC. Research was continued on a format for a proposed
Aircraft Position chart over the North Pole.

Isogonic chart No. 3077 was redesigned for the 1960
edition. The new chart will be printed back to back,
with United States isogonic information on one side and
with Alaskan and Hawallan 1sogonic information on the
other slde.

A Research Planning Committee was appointed in the
Reproduction Branch with the following objectives:

1. Review progress of active research projects.

2. Recommend broad areas and specific items as
subjects for research.

3. Appoint subcommittees to work on speclalized
projects.

A new system was established in the Reproduction
Branch for the collection of cost and production data.
This system provides better processing of data and fur-
nishes management and production information neceasary
for efficlent operation of the reproduction plant.

Research was conducted on press fountain solutions,
resulting in longer plate life and better impressions;
and on & new method for preparing halftone vignettes
used on certain aeronautical charts.
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INSTRUMENT DIVISION

OPERATIONAL ACTIVITIES

Twenty-one new portable echo sounders, type No. 255C,
were obtained from the EDO Corporatlon during the past
year. These instruments were inspected and adjusted.
Certain modificatlions were found necessary. DMany of these
instruments are now 1n fleld operatlon.

The Instrument Shop was dismantled and moved from the
basement to the first floor. The loss of space resulting
I'rom the move was somewhat offset by better natural light-
ing and more pleasant surroundings.

Temperature controlled ovens were constructed for three
Tellurometers, which wlill be used in subfreezing reglons,
The original deslign of the Tellurometer was for moderate
weather operatilon.

Due to the increased acquisltion of electro-mechanical
devices by the Bureau, there has been a heavy demand on
the Instrument Division for the servicing and maintenance
of these instruments. Many new systems have been added
to asslst fleld operatlons, but only in recent years the
Washington Office has acquired a considerable number of
electronic data processing equipment. Readjustments have
been necessary in the actlivlty of the Divislon to meet
this additional service demand.

Construction continued on the new tide predicting
machine. It 1s now approximately 75 percent complete.

Numerous inctruments used by the Photogrammetry Division
are under continuous maintenance by the Mechanlcal Branch.
Some of the instruments serviced are the Multiplex machine,’
Contour and Kelsh plotters, Ratlo Printer, Stereoplani-
graph, and single-~ and nine-lens cameras.

Improvements in the modulation and recording system
were made 1in the selsmlc telemetering system at the
observatory in Tucson, Ariz. The entire system ls now
much more dependable. '

The following table shows the type and number of ilnstru-
ments serviced or repalred for the operating divisions dur-
ing the fiscal year by the Mechanical Branch. It 1s illus-
trative only and represents but a small part of the total
work accomplished.
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Name of Instrument Numper

Altimeters : 7
Binoculars 5
Chronometers 8
Clocks (various types including hydrographic,
sounding, standard tide gage, etc.) - 265
Collimators, vertical 16
Compasses, forestry ' 18
Finders, range 3
Gages ' 73
Geodimeters (reflectors) 3
Gravers, swlvel (blades, cartographic) 1,700
Lamps, signal 41
Levels 7

Machines, engraving Sname plates, identifi-
cation plates, etc.) tide predicting (5.

months' work--new machine)
Meters (including current and Roberts radio) 125

Recorders 25
Rods, geodetic (pairs) 69
Seismographs ‘ 38
Sextants 54
Sheaves, registering 5
Stereoscopes 6
Stretchers, tape

Switch, sequence (for current meters) 19
Telescopes, draw 1
Thermometers, base tape ' 15
Tribrachs 10
Velocimeter (deep sea) 1

The VWoodworking Shop builds and maintains the various
drafting tables, light tables, level rods, special tripods,
tide staffs, etc., used by the Bureau. Display exhlbits
for various national and international meetings are also
constructed. About 180 cases were bullt reqguiring specilal
knowledge of instrument housing in order to maintain
accuracy in storing and shipping. Some of these cases
constructed were used to house theodolites, prccise levels,
sextants, shoran, level rods, and clocks. The shop also
designs, fabricates, and maintains all wooden patterns
and models, both for ferrous and nonferrous netals used 1n
the construction of precision instruments.

NATIONAL AND INTERNATIONAL COOPERATION
The Electronic Laboratory is assisting the Bureau of

Ships, Navy Department, in speclalized electronic naviga-
tional probhlems.
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Personnel from the Navy Hydrographic Office received
two weeks' training in the assembly and adjustment cf
the Roberts current meter.

The Smithsonlan Institution is bullding up a historical
exhibilt of Amerilcan surveylng instruments. This yeer the
Bureau transferred a graduating engine, several thecdolites,
and a vertical circle to the collection. It is plarned to
trans{er other instruments in the future.

The Instrument Division has been acting as a purchas-
ing agent of survey instruments for the Orlando Alr Force
Base. Our lnowledge of the source of such suppllies sim-
plifies thils purchasing problem for the Alr Force. This
same service has also been cxtended to the Inter-Amerilican
Geodetic Survey through the repair of certain survey in-
struments.

RESEARCH AND DEVELOPMENT

A pressure type tlde gage was developed, which willl be
useful 1in certain areas where 1t is difficult to establish
the conventional gages. It has been demonstrated that
the pressure pgage can be used for recordlng at the site of
measurement or may be telemetered by radio for dlstant
recording. This makes it useful in supplying the survey
vessel with tidal informatlon for continuous correction
to soundings during the survey. The system has been used
as a lloating tide station for elther local or tele-
metered recording.

A study 1s being conducted in methods of measuring the
velocity of sound in sea water. These measurements are
to determine the correction for echo sounding. While this
study 1s not completed, a very interesting and new method
1s now under observation. This is the Veloclty Meter
(Velocimeter) developed by the National Bureau of
Standards. The Instrument Division constructed a velo-~
cimeter as this equipment 1s not commonly avallable. The
velocimeter 1s capable of measuring the sound velocity
almost instantaneously at any depth to which 1t is lowered.
In the past, the veloclity was derived by measuring the
water temperature and salinity and using published tables.
A much more complete knowledge of the velocity correction
to be applied to echo soundings in any given survey area
is possible with this method. An entire vertical profile
of veloclty may be made with this instrument in the time
1t takes for a single observation of temperature and
salinity.
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TECHNICAL SERVICES DIVISION

OPERATIONAL ACTIVITIES

Through 1ts component branches and sections, the Tech-
nical Services Division continued and Improved its basic
functional operations during the fiscal year,

In the Bureau's collectlion of map source material,
approximately 65,000 new maps were received and processed
and more than 60,000 were distributed, Of those distri-
buted approximately 50 percent were provided for the carto-
graphic work of the Bureau, and the remalnder were issued
in the practice of dilsseminating map information to the
Department, other Government agencles, and the public.
Included among the maps 1ssued to the public, together
with letters contalning attendant map information, were
more than 700 coples of early Coast and Geodetic Survey
charts, many for use in litigation,

- Among the reciplents of maps and map information out-
side the Bureau were various state highway departments,
the Natlonal Geographlc Soclety, Jeppesen & Co., Loclkheed
Aircraft Co,, and the Florlda Development Commission,
Those within the Government included the Federal Power
. Commigsion, Soilil Conservation Service, Geological Survey,
Bureau of Publlc Roads, Army Map Service, ard Navy Hydro-
graphic Office,

In order to provide the necessary maps and map informa-
tion, the Bureau's collectlon of map source material ls
always kept in an up-to-date status. In pursult of this
end, some 18,000 maps were eliminated from the files as
-Buperséded or obsolete.

Geographic names were provided or checked for all charts
and other %eneral publicatlons issued by the Bureau, This
included 165 nautical charts and 79 aeronautical charts,
together wlth varilous other publications. In additlon,
name lists were supplied for 80 new hydrographlc survey
sheets and 62 topographic or planimetric maps. Close
liaison was maintained with the Board on Geographilc Names
and other mapping agencles. A unified system of handling
domestlic geographlic names was devise i, effecting the pre-
paration and submission to the Board of approximately 170
cases of name conflict by this division. More than 100
of these cases have now been acted upon by the Board,
répresenting a 100 percent increase over previous years,

In the process of maintainling complete and accurate
information on geographlc names, new information derived
through research and from fleld reports were kept current



in the files. Toward this end, work was finlshed on a
completely new set of geographlc names standards for
nautical charts and started on a set of new standards for
aeronautlical charts, Prellminary work has started on the
development of an alphabetical card system referenced to
the divlision's locational names flles to expedite the
rapid finding of features ldentified only by name. Steps
vere taken toward maintalning better contact with field
partles and local authoritlies for current names informa-
tion, In vlew of this and the results of checking pre-
liminary Geologlcal Survey sheets in the divlslon, some
slxty letters were written,

Research and analysis were contlnued in the mainte-
nance of a fille of source material and indexes for the
compllation of aeronautical charts. In accordance wlth
this, more than 700 new map bases were indexed and approxi-
mately 1200 photos were received and processed., During
the year, source materlal was provided for the revision
of 305 aeronautical charts. This represented nearly twlce
as many as last year, and was 1n keeping with the Bureau's
stepped-up pace of aeronautical chart revision,

Pursuing the Bureau's policy ‘'of representing the prod-
ucts and functlons properly to the public, the division's
visual alds activitlies continued at an intense pace, More
than 300 photographs and slldes were accessloned and placed
in the flles during the year, Nearly 2,000 photographic
prints and slides were issued for presentation uses, and
79 motlion plcture films representing Bureau subjects were
loaned. Reclpients of these vlsual alds outside the
Bureau's district offices, included various schools and
colleges throughout the country, Authenticated News, Esso
Exports Corp., International Press, various magazine and
book publishers, the Navy Hydrographlic Offilce, the Civil
Aeronautics Administration, the U,S. Alr Force, and the
Army Map Service.

Upwards of 40O panel exhibits about the Bureau's work
were prepared and put on display throughout the country
during the course of the year. Among these were exhlbits
at the Department field offices and special displays at
Bureau district offices. Included also were exhiblts at
the Commerce Department Building, the New York and Baltil-
more Boat Shows, the Washington Home and Outdoor Llving
Show, the Philadelphia National Alrport, and numerous
conferences including the annual meetings of the American
Congress on Surveylng and Mapping--Amerlcan Soclety of
Photogrammetry, Amerlcan Road Bullders Assoclation, and
the Greater Miaml Industrial Exposition,

Specilal cartographic work performed in the Division
was expanded. Exclusive of reimbursable work, approxi-
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mately 180 special maps, graphs, signs, and drawings were
prepared for a varlety of Bureau and Departmental rieeds, -
Included among these were graphs and maps to assist the
presentation of the budget, recrulting posters, special
maps and drawlings for 1llustrating phenomena dealt with
in Bureau work, and a variety of locational maps. In
addition, more than 300 certificates were prepared, twice
that of the preceding year, ranging from Departmental
awards and offlcer appointments to Bureau commendations,

Approximately 3,200 books and pamphlets were processed
into the Bureau library during the year, but less than
100 volumes were surveyed out. Book and pamphlet circu-
lation exceeded 4,800, representing a considerable in-
crease over the previous year. Comparably, the circula-
tion of fleld and office reports and records by the Archives
Section increased, and Federal Records Center borrowings
increased to nearly 1,500 items. About 6,400 such reports
and records were recelved and processed by this section
during the year, and records which were deemed obsolete
or nonessential were transferred to the National Archives.

In the capaclty of the publication officer for the
Bureau's and Department!s publicatlion committee, the chiefl
of the divlsion expedited and effected final production
of all Bureau book and pamphlet publication during the
year, including those printed by the Government Printing
Office and those processed within the Bureau, Thils in-
cluded the production and i1ssuance of Bureau technical
bulletins, The timely and efficlent issuance of these
publications was effected through the arrangement of the
Bureau's publicatlon program in line with that of the
Department, thus expediting the printing of the publica-
tions on a definite schedule,

NATIONAL AND INTERNATIONAL COOPERATION

In the interest of the best possible representation of
the Bureau, expedient cooperatlon was extended to other
Government agencles and to national socleties, and .private
concerns of conslderable national scope. In aadition to
the usual interagency liailson, reimbursable work, and the
normal exchange of maps, certain speclal interagency
activities were exerclsed as part of the divislon's pro-
gram of cooperation., Among these were the provlision of
aeronautical charts of all varletles to the Central Intel-
ligence Agency, and the presentation of coples of aero-
nautical chart bases to numerous other agenciles.

New Coast Guard Light Lists were edited in the divlsion
for the correctness of thelr geographic nomenclature, and
cooperation in the form of geographlc consultatlon was



provided on occasions to the Office of the Geographer of

the State Department, and to various Members of Congress.
Speclal liaison was extended to the Civil Secrvice Conmig~
sion in the form of commlttee actlon on examinations, and
ald was afforded the George Washington University in 1ts

new curriculum leading to the degree of bachelor of :ci-~

ence 1n cartography.

The division continued to be represented on the inter-
agency Board on Geographlc Names, and important strides
were made during the year in thls aspect of the work.
Partlally throuzh the efforts of this llalson a new system
of handling domestic geographlc names was put into effect
in January 1929, whereby names submltted to the Board by
this agency get prompt action, thus aldlng the carto-
graphlc work of the Bureau, Some 170 names were submitted
Ly the divislon since January 1959, or 100 percent more
than 1n previous years.

Commensurate with the pollcy of the best representation
of the Bureau abroad as well as natlonally, the divislon
continued its activities in lnternational cooperation, In
addltion to the usual internatlonal exchange of maps and
publlcations, nearly 100 letters concerning thls exchange
were prepared in the division, and numerous speclal serv-
lces were performed along this line, A complete set of
charts were provided the Canadlan and Norweglan Govern-
mente, and more than 200 new or revised nautical charts
were provided the Argentine Government,

Nunmerous foreign charts were recelved from maritime
nations and equlvalent quantitlies were exchanged.

RESEARCH AND DEVELOPMENT

In the performance of 1ltg regular functions, a certaln
amount of research 1s normally performed in the divislon,
end a concomltant amount of development 1s effected, In
connection with this, numerous incldental pleces of geo-
graphlc research were done and the results were contalned
in the more than 2,800 letters on various geographic
subjects lssued by the division,

Due to revised procedure adopted by the Board on
Geographlc Names for handling domestic names, conslderable
development was made in the dilvisilon to streamline its
names work, A system of prelimlnary map exchange was
effected bebtween this division and the other domestic map-
ping agencies, so that name dlscrepancles are belng lroned
out before publlcation when possible. Excessive material
was removed from the names flles, and an alphabetlcal card

61



system developed for locating names information in the
section's informational and correspondence flles, A
system of closer contact with field parties and local
authorltles on names was developed, resulting in better
data for handling disputes. These and other developments
have streamlined the presentation of cases to the Board
on Geographic Names,

Research was performed in the division on the oceano-
graphic history of the Coast and Geodetic Survey in con-
Junctlion wlth the Tides and Currents Division for the
National Academy of Sclences., This work was recelved
favorably, and is expected to contribute to the ultimate
expanslion of the oceanographic work of the Bureau,

Considerable development produced new and improved
visual aids, including aluminum tubing serving as frames
for displays. A speclal 1nvestigation was made of the
possliblility of maklng a day-night sign to identify the
Bureau as the erector of triangulation towers. A sturdy
metal slgn was developed displaying l4~inch beaded letters,
The sign was tested and found effectlive, but further tests
are required to overcome wind resistance.
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PERSONNEL AND SAFETY DIVISION

PERSONNEL

At the close of the year, the Coast and Geodetic Survey
employed 2,188 persons. This figure represents a dec:rease
of 15 below the 2,203 persons on the roll on June 30, 1958,

Civil Service personnel actions included 640 appoint-
ments and 664 separations, of which 4 were deaths and 3%
retirementse Commissioned personnel actions included 32
resignations, 7 retirements and the appointment of 48 deck
officers and ensigns.

Awards

The following personnel received the Meritorious Sarvice
Award of the Department of Commerce (silver medal and cita~
tion) "for service of unusual value to the Department":

Lloyd Anderson Ite Alfred C. Holmes
Valter J. Bilby Robert He Payne, Jre
Flavia C. Boyer Thomas Le Skillman
william K. Cloud John T. Smith )
Walter M. Ebanks Joseph L. Stearn
Frederick B. Engelbrecht Burt W, Wilcox

Capte. Henry E. Flnnegan Roy 0. Williamson

The following personnel recelved Length of Service 1n-
signia for 40 years of service in the Department:

Frank M. Albert “Wilbur W. Ste. Clair
Manrique Cordero Furman Scott
Edward W. Jenkins . Gaylord H. Streeter

Harold E. MacEwen
Retlrements

The followlng commissioned officers were retired from
actlive duty after the indicasted number of years of service
in the Bureau:

Capt. Henry E. Finnegan (37) Capt. Henry 0. Fortin (32)
Capts Walter J. Choven (33) Capte Clarence A. George (31l)
Capte FPmil H. Kirsch (33) Capt. Ross A Gilmore (30)
Capte Francis B. Quinn (33)

The following Clvil Service Personnel retlred from active
duty after the indicated number of years of service in the
Government:

Albert J. Smith (45) Iouls Je. Fhrler (35)
Orlandc P, Sutherland (42) Howard M. Teed (35)
Geylord H. Streeter (40) Lloyd Anderson {33)
John Je Bachtel (36) Gus J. Arnold (33)
James F. Madison (36) Caswell Daniels (31)
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Walter M. Ebanks (31)
James He Iomax (31)
George Ae. Rice (31)
Rufino A. Rondero (31)
Roland C. Hetherington (30)
Clarence M. Maanc (30)
Thomas W. McKinley (30)
Leslie E. Shmidl (30)
Ermin C. Patrick (28)
George L. Wetzler (28)
Charles T. Allen (27)
Maude R. Scott (27)

Albert C. Betz (25)

‘Bert Kelley (22)

Jesse A. Giles (21)

Ruel S. Pritchard (20)
Charles G. Brethauer (18)
Victor He Nelson (16)
Bowman O!'Ferrall (16)
Emma E. O'Dwyer (15)
Walter D, Walden (9)
Joseph Hancock (6)
Ambrose D, Cabajog (5)



BUDGET AND FISCAL DIVISION

OPERATIONAL ACTIVITIES

New procedures and reporting forms were developed and
disseminated to facilituate the distribution of quarterly
authorizations to Cost Centers, to provide realistic fore-
casts of estimated obligations, and to permit a more ef-
fective budgetary and financial control of funds at the
division and Bureau levels,

A prevalidation procedure, to be implemented during the
third month of each quarter, was developed to insure that
obligations will not be incurred in excess of approved di-
vision fiscal plans 4nd also to avoid any violation of the
Anti-Defliclency Act.

A streamlined time schedule was established for the is-
suance of pay checks and bonds to all field purties, One
full day of processing time for payrolls was saved by adop-
tion of the following:

1. Payroll procedural changes.

2. Establishment of controls between electronic data
processing (EDP) and payroll,

3. Consolidation of the payroll and cost accounting
functions into one section.

L, Cross-training of personnel.

5. RBRevised EDP work schedule to accommodate the pro-
cessing of payrolls.

A comprehensive and improved reimbursable agreement pro-
cedure was developed. This procedure will assure the Bureau
that all criteria for carrying out an agreement are being
Tollowed. A system involving the use of personalized fol-
low-up letters has alded materially in reducing the time
that accounts receivable remain outstanding.

Revised "status of funds" reports were instituted to
give management and division heads more meaningful finan-
cinal data. In addition to this, all financial documents
are renuired to be submitted by the field installations
on or hefore the third calendar day following the end of"
a month which has made it possible to give management more
timely financial status information.

The Division's training orogram in budgetary and fiscal
matters included cost-and accrual-type accounting, electro-
nic data processing phases of accounting, and financial
management. This was accomplished by week-long seminars,
institutes and conferences on improved financial management,
classes dealing with the improvement of accounting operations
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by better utilization and understanding of electronic data
processing, and on-the~job training classes in various as-
pects of our accounting operation. All levels of personnel
participated in the training program.

During fiscal year 1959, the Bureau Accounting Manual
has been continually reviewed and modified in order to rea
flect the changes and refinements in the financial struc-
ture and operational procedures made throughout the ye-:r,
Final approval by the General Accounting Qffice is pending.

The following funds, from sources indicated, were made
avallable to the Bureau during the fiscal year 1959:

Appropriations: .
Salaries and EXDensesS....cc.ceeeeessseedl2, 407,372
Salaries and Expenses (transfer from

Maritime-Public Lew 86-30, approved

May 20, 1959)cecscnscccccassosansanns 36,950
Construction of a Surveying ShiPecesees 350,068
Construction & Equipment, Geonagnetic

StAtiON.esseeseesacnsssncssascaccasces 30,000%

Total APPropriationS..eeceeeceseces 12,020, 330

Reimbursements from other agencieS..... 5,226,611
Working Fund from State Department..... 2,197

Transfer from:
International Cooperation Administra-
tionon-lona-nonn‘l~-aq.coaoccuct00‘; 2““,;88
Total Funds Recelved.......csccvee%18,297,930

*Of the $400,000 appropriated, only $30,000 was made avail-
able for fiscal year 1959,

Collections covering all miscellaneous receipts, including
sales of nautical and aeronautical charts and related publi-
cations, totaled #$745,300 &s compared with $698,807 during
the preceding year.
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ORGANIZATION AND MANAGEMENT DIVISION

OPERATIONAL ACTIVITIES

Activities of the Organization and Management Division
during fiscal year 1959 dealt with internal audits,
property acqulsitions, workload studies, analyses of
functions, space and operating facilities, records and
forms management, development of reporting and account-
ing procedures, and maintenance of Bureau regulations
and circulars.

Workload studies were made in the Supply Branch and in
the Geographic Names Section relative to the need for ad-
ditional personnel; also, a workload study was made in
the Aeronautical Chart Branch concerning the need for an
administrative assistant.

Internal audits were performed in the Voucher Exami-
nation Section, the Payroll and Cost Accounting Section,
the Property Menagement Branch, and in the Supply Branch.

Procedures were developed for handling funds received
for miscellaneous services, for submitting field esti~
mates, for controlling obligation of funds, and for
handling agent cashier accounts.

Studies were made to compare the relative costs of
operating with General Services Administration vehicles
versus Bureau vehicles, and to determine the relative
cost and net gain or loss of employing vehicle mechanics
on geodetic fleld parties.

Due to the installation of air-conditioning equipment
in space occupied by the Bureau in the basement of the
Commerce Building, extensive space surveys were made to
provide for the shifting of our affected facilities at
minimum cost and minimum loss of productive time.

Considersble background information was developed and
correspondence prepared in connection with the transfer
$0 this Bureau of Navy property at Honolulu for a mag~
netic observatory. :

Numerous discussions were held with General Account-
ing Office officials and information was collected and
provided in connection with the comprehensive audit
being made of Bureau operations.

In records management, 2,323 cubic feet of records
were disposed of and 1,320 cubic feet were transferred
to the Federal Records Centers, releasing for reuse
1,660 square feet of office and storage space, and .
filing equipment worth approximately $10,000. Vital
operating records, survey data, and charts and maps
were transferred to a new bomb-proof depository and
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provisions were made for keeping this file up to date
for recall in case of emergency. Seismograms at the
Alexandria Federal Records Center were reboxed into more
suitable containers.

Consgiderable time was spent in maintaining Bureau Regu-
latione on a current basis; 59 revised pages were issued.
Twenty-three Circulars and 6 Informational Bulletins were
issued, and 31 Circulars were rescinded.

Material for publication in the Federal Register was
prepared on two occasions. Forty-four speci reports
or evaluations were submitted to the Department, and two
gpecial reports were submitted to the Bureau of the

udget.
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ADMINISTRATIVE SERVICES DIVISION

OPERATIONAL ACTIVITIES

To meet the Bureau's growing need for broader contrac-
tual negotlating authority than was available under the
general provisions of L1 USC 5, a request was initimted
on September 19, 1958, rfor delegation of some of the au=
thority contained in Section 302(a) of the Federal Prop-
erty and Administrative Services Act of 1949, as amended.
On November 3, 1958, such authority was delegated by
General Services Administration (GSA) to the Secretary
of Commerce and redelegated on December 3, 1958, to the
Director, Coast and Geodetic Survey. A minor procedural
assistance to this increased negotiating authority was
provided in the development of Form 308, Contract and
Award (Negotiated).

Reports and comments were furnished principally for
proposed GSA regulations concerning procurement, property
management and utilization, supply, Small Business Adnin-
istration set-asides, contractor responsibility, interim
Federal Specifications, and various other problems.

Procurement actions processed by the Washington Office
accounted for a total dollar value of approximately
31,596,000, a decrease of $274,000 over last year. This
decrease was due mainly to the advance procurement appro-
priation which made 1959 funds available for expenditure
in the latter part of fiscal year 1958.

The Bureau's fleet of 382 motor vehicles, including
37 rented from GSA on a full-time basis, traveled
4,847,411 miles. This represented an increased utiliza-
tion of U447 miles per vehicle while reducing operating
costs 0.003 cents per mile over the previous year.

A much needed motor vehicle preventive maintenance
program was drafted and placed 1into effect during the
year,

As a result of a typewriter survey conducted for utili-
zation and replacement needs in January 1959, 22 type-
writers were returned to stock for reissue or disposal as
excess.

Two tort claims totaling $724.83 were paid and three
claims, two in the amount of $629.65 and one with no
amount specifled, were rejected by the Bureau.

Two claims for damages to Bureau property in the amount
of $371.43, together with a claim for repairs under a motor
vehicle warranty in the amount of $243.23, were paid in
full,
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Equipment, furniture, materiels and supplies with an
acquisition cost of $97,000 were obtained from GSA and
other governmental agencles without reimbursement by the
Bureau. At the same time, simllar property and equipment,
with an acquisition cost of $62,000, were disposed to GSA
due to obsolescence snd unserviceability.

Total shipments amounted to 521 tons and consisted of
charts, instruments, equipment, materials, and supplies,
of which 80 percent went by motor freight. Rail, air,
express, mall, Bureau trucks, and water freight carried
the 20 percent. 7This comperes with total shipments of 795
tons Iin the previous fiscel year. This 1s the second suc-
cessive year showing & substantial decrease in shipments.
The dee¢rease this year was due principally to & reduction
in the distribution of World Aeronautical charts (WAC) and
to a lesser degres to a reduction in the distribution of
reprints.

Approximately 600,000 pleces of incoming and ocutgoing
mell were cleared through the mail room and included ap-
proximately 22,500 incoming items of cash and negotiable
paper and about 6,000 pieces of incoming registered mall,
or about the same volume as in the previous year.

The Addressograph and Duplicating Section made abaut
16,000 additions and deletions on addressograph plates;
approximately 657,000 envelopes and cards were addressed;
and about 827,000 coples were made from about 8,000 mas-
ters on the hectograph duplicator, an increase of sabout
25 percent over the previous year.
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APPENDIX

PUBLICATIONS ISSUED

Geodesy

The following publications containing Plane Coordinate
Intersection Tables (2% minutes) were printed:

Arizona, Publication 65-1, Part 2.
Colorado, Publication 65-1, Part 5.

Other pﬁblications issued during the year:
Tellurometer Manual by Austin C. Poling, Publication 62-1.
Marual of Geodetic Triangulation by F. R. Gossett, Speclsal
Pu;l%cation No. 247 (Revised with new specifications
1959). :

Tides, Cdrrents, and QOceanography

Tide and tidel current tables for the year 1960 were
prepared as follows:

Tide Usbles, Europe and wWest Coast of Africa (including
the Mediterranesn Sea).

Tide Tables, East Coast, North and South America (includ-
ing Greenlsand).

Yide +ables, West Coast, North and South America (includ-
ing Hawalian Islands).

Tide Tables, Central and Western Pacific Ocean and Indian
Ccean.

11dal Current Tables, Atlantic Coast, North America.

Tidal Current Tables, Paciflc Coast, North America and

" Asla.

Other publicetions i1ssued were as follows:

Special Tide Tables, Selected Places in Greenland, Canada,
and Alaska, 1959 (for officlal use).

Density of Sea Water at Tide Stations, Pacifie Coast,
Yorth and South America, and Pacific Ocean Islands, Pub-
lication 31-4 (Fifth edition), 1958. )

Geomagnetlsm and Seismology
The followlng geomagnetir publications were issued:
Eleven volumes of magnetogrems and hourly values (MHV's)
from observatories were issued as follows: Cheltenham,

1953, 1954, 1955; College, 1953, 1954, 1955; Honolulu,
195k, 1955; San Juan, 195l; Sitka, 1954; and Tucson 1954.
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Seismological publicetions issued, or in press, 1nc1uded
the following:

United States Earthquakes,1957, by R. J. Brazee and W. K.
Cloud. .

Seismologicel Bulletin--April 1958 through December 1958.

Seismological Rulletin (IGY Supplement)--July 1957 through
November 1957.

Abstracts of Earthouake Reports for the Paciflc Coast and
the Western Mountain Region--2nd quarter through 4th
quarter 1958.

Cuarterly Engineering Seismology Rilletin--2nd quarter
through 4th quarter 1956, mmd four quarters of 1957.

Coast Pilot

Supplements to the Coast Pilots, contalning changes and
new information, were lssued for seven volumes.

United States Cosst Pilot 5, Gulf Coast, Puerto Rico,
end Virgin Islands, 1958, was issued November 13, 1958.
This combination of former Coast Pllots 5 and 6 reduced the
number of volumes on issue from ten to nine.

Miscellaneous

Radio Telemetry Applied to Survey Problems, Richerd R.
Ross, Technical Bulletin No. L, February 1959.

Raydist on Georges Bank, Gilbert R. Fish, Technical Bulle-
tin No. 5, April 1959.

PAPERS PUBLISHED

Electronics in the Coast and Geodetic Survey, Part 2,
H. Arnold Karo, Signal, July 1958.

Preliminary Notes on the July 1958 Southeastern Alasks
Earthquske, R. J. Brazee and J. N, Jordan, Earthguake
Notes, September 1958.

A New Absolute Instrument - The Froton Vector Magnetom-
eter, J. H. Nelson, Journel of Geophyslcal Research,
September 1958.

Measurement of the Earth's Magnetic Field with A Rubidium
Vapor Megnetometer, T. L. Skillmean end P. L. Bender,
Journal of Geophysical Research, September 1959.

Geomegnetic Researches in the International Geophyslcal
Year, Elliott B. Roberts, International Hydrographic Re-
view, November 1958.

Status of Geomagnetism Program, Elliott B. Roberts, Trans-~
actions, American Geophysical Union, November 1958.

Sedimentary Reflections of Depositional Environment in
San Miguel Lagoon, Baja California, Mexico, H. B.
Stewart, Jr., Bulletin of the American Association of
Petroleum Geologists, November 1958.

Seismology in Australia and Arcund the World, Part I, D.
S. Carder, Earthquake Notes, December 1958.

Aerotriangulation Tests, G. C. Tewinkel, Photogrammetrie
Engineering, Decerber 1958.
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The Differential Magnetograph, J. H. Nelson, 1958 National
Telemetering Conference, Institute of Aeronautical Sci-
ences, 1958,

Magnetic Instruments, Elliott B. Roberts, Revista Carto-
grafica, 1958. .

Toronto Meeting, International Assoclatlon of Geoma:netism
and Aeronomy, Elliott B. Roberts, Boletin Bibliografico
de Geoflsica Y Oceangrafia Americanas, 1958,

Summer Upwelling Along the Kust Coast of Florida, C. B.
Taylor end H. B. Stewart, Jr., Journal or Geophysical Re-
search, January 1959,

Selismolory in Australis and Around the World, Part II,

D. S. Carder, Earthauake Notes, March 19%9.

Utilization of Electronic Instruments in Gcodetlc Surveys
for Highways, P. D. Thomas, Hlghway Research Board Pro-
ceedings, Vol. 38, 1959.

Continental Slope off Southwest Florida, G. F. Jordan and
#. B. Stewart, Jr., Pulletin of the American Association
of Petroleum Fcolovists, May 1959,

Marine Science, Soviet Style, H. R, Stewart, Jr., Sea Pron-
tiers, Bulletin of the Internstional Oceanographic
Foundation, May 1959.

Articles for Reference Fooks

Ceveral articles dealing with specialiged gclentific
fields related to the work of the Buresu were prepared for
publication in encyclopedias and yearbooks. ‘fhese includ-
ed entries on "lerrestrial Magnetlsm and Electricity" and
"Cariopraphy" for Americana Annual; 'Charts " "Higtory of
Maps," "lap Projections," and “Map Readinﬁ for the Amer-
ican OUxford Incyclopedia; and "Selsmology' for the New In-
ternetional Year Book. Articles on overall activities of
the Eureau were also prepared for the Britannica Book of
the Yesr, the Americana Annuel, New International Year-
book, and World Book Encyclopedia.

PAPERS PRESENTED

150 Years of Applied Science and Engineering, H. Arnold
Karo, Civitan Club of Washington, D. C., July 1958.

Dif ferential -Magnetograph Exploration of Line Currents,
L. Hurwltz, Comite Special de 1l!'Annee Geophysique In-
ternationale (CSA4GI), Moscow, August 1958.

Some Geomagnetic Results in the Paciflec, D. G. Knapp, Co-
mite Special de 1'Annee Geophysique Internationale
(CSAGI), Moscow, August 1958.

Classification and Standards of Accuracy of Geodetic Con-
trol Surveys, H. Arnold Karo, Second United Nations
Cartographic Conference for Asla and the Far East,
Tokyo, October 1958.

Recent Developments in Adjustment Techniques in Aerial
Photogrammetric Mapping with Minimum Ground Control,

H. Arnold Karo, Second United Nations Cartographic Con-
ference for Asia and the Far East, Tokyo, October 1958.
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Some Recent Developments in Ceomagnetism and Gravimetry,
H. Arnold Karo, Second United Nations Cartographic Con-
ference for Asla and the Far East, Tokyo, October 19583,

Use of the Geodimeter and Tellurometer in Geodetic Meas-
urements, H. Arnold Karo, Second United Nations Carto-~
graphic Conference for Asia and the Far East, Tokyo,
October 1958.

Modern Applications of Cartographic Techniques, Gordon B.
Littlepage, Jr., Second United Nations Regional Carto-
graphic Conference for Asias and the Fer East, Tokyo,
October 1958,

Seismology and the Future, L. M. Murphy, National Astron-
omers Club, October 1958.

Coast Survey Oceanography - Plans for 1959 Season on the
Pacific, H. B. Stewart, Jr., Eastern Paclfic Oceano-
graphic Congress, Lake Arrowhead, Calif., Gctober 1958.

Urmisual Aspects of Recent Tidal Current Surveys by the
Coast and Geodetic Survey, H. B. Stewart, Jr., American
Society of Civil Engineers, New York, October 1958.

Tidal Characteristics from Harmonic Constants, B. D. Zet-
ler, American Society of Civil Engineers, New York,
October 1958.

New Concepts in International Technology, H. Arnold Karo,
Technion Society, New York City, November 1958.

New State Programs in Beach Preservation, H. Arnold Karo,
Anmual Meetlng of the American Shore and Beach Preser-
vetion Association, Fort Lauderdale, Fla., November 1958.

Oceanography in the Coast Survey, H. B. Stewart, Jr.,
Fr;gklin end Marshall College, Lancaster. Pa., November
19506.

The Use of Motion Picture Photography in Tidal Current
Studies, H. B. Stewart, Jr., U.S. Geological Survey, -
Sp;gial Projects Division, Washington, D. C., November
1950.

Dynamic, Orthometric, and Barometric Heights, N. F.
Braaten, Conference on Contemporary Geodesy, Csmbridge,
Mass., December 1958. ‘

Geodetic Networks, B. K. Meade, Conference on Contemporary
Geodesy, Cembridge, Mass., December 1958,

Gravity and Gravity Reductions, D. A. Rice, Conference on
Contemporary Geodesy, Cambridge, Mass., Decemper 1658.
Geometric Techniques in Geodesy, L. G. Simmons, Conference

on Contemporary Geodesy, Cambridge, Mass., December 1958.

Figure of the Earth, P, D. Thomas, Television station WITG,
Washington, D. C., December 195C.

The Russian Oceanographic Ship VITYAZ, H. B. Stewart, Jr.,
Research Society of Americe, Washington, D. C., Janu-
ary 1959.

Time for Sclence, L. M. Murphy, Television station WTTG,
Washington, D. C., January 1959.

New Chart Issue for Small Boat Operators, Charles Plerce,
Annual Meeting of the United States Power Squadrons,

New York, N. Y., January 1959.

Modern Oceanography in the Coast and Geodetic Survey, H.

Arnold Karo, Civitan Club of Savannah, Ge., March 1959,
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Oceanography in the Coast and Geodetic Survey, H. Arnold
Karo, Subcormittee on Oceanography, Merchant Marine and
Fisheries Committee,U.S. House of Representatives,
March 1959.

Charts for America's Fastest Growing Fleet, Charles
Pierce, Anrual Meeting of the American Congress of Sur-
veying and Mapping, Washington, D. C., March 1959.

Color and Infrared Experimentsl Photography for Coastal
Mapping, Charles Theurer, Annual Meeting- of American
Soclety of Photogrammbtry, March 1959,

Seismic Wave Travel Times from Nuclear Explosions, D. S.
Carder, Annual Meeting of the Selsmologlcal Society of
America, April 1959,

Precise Position Determination for High Altitude Flight
Inspection, R. B. Finley, Institute of Navigation, Ral-~
timore, Md,, April 1959.

Impact of Small Boat Chart on Safety in Navigation,
Charles Pierce, Institute of Navigation, Friendship
Airport, Md., April 1959.

Modern Navigation, Charting, and Oceanography, Charles
Plerce, Delaware River Power Squadron, Philadelphia,
Pa., April 1959.

Eerthquakes, L. M. Murphy, Matual Broadcasting Co., Wash-
ington, D. C., April 1959.

Progress Report of Lituya Bay, Alaska Earthquake, L. M,
Murphy, Annual Meeting of the Selsmological Soclety of
America, April 1959.

Tellurometer~--An Electronlc Distance-Measuring System
and its Reference to Navigation, A. C. Poling, Insti-
tute of Navigation, Baltimore, Md., April 1659.

Electronic Methods Used on Hydrographic Surveys, Gilbert
R. Fish, Symposium for dlstance measuring equipment,
wWashington, D. C., May 1959,

The Three Components of the External Anomalous Gravity
Field, H. Orlin, Annual Meeting of the American Geo-
physical Union, Section of Geodesy, May 1959.

Small-Craft Charts, Charles Plerce, Interstate Commis-
sion on the Potomaec River Basin, Newburg, Md., May 1959.

Settlement Investigations in the Vicinity of Galveston- -
Houston, Texas, and San Joaquln Valley, Californie,

J. B. Small, Annual Meeting of the American Geophyalcal.
Union, May 1959

Currents and Underwater Studies on Georges Bank, H. B,
Stewart, Jr., Woods Hole Oceanographic Institute, Woods
Hole, Masa., May 1959.

Surface and Subsurface Rotary Currents Measured at the
Outer Edge of the Continental Shelf, H. B. Stewart, Jr.,
Angual Meeting of the American Geophysical Unlon, May
1959

Activities of the Coast and Geodetic Survey, G. C.
Tewlnkel, American SOciety of Photogrammetry, Dayton,
Ohio, May 1959.

The Civil Engineering Curriculum for Governmental Survey-
ing end Mapping, G. C. Tewinkel, Conventlion of Americen
Soclety of Civil Engineers, Cleveland, Ohio, May 1959.

The Model 2 Geodimeter, P. D. Thomas, Symposium for dis-

tance meesuring equipment, Washington, D.C.,May 1959.
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The Analysis of Current Observations, B. D. Zetler, Meet-
ing of Publie Heelth Officials, New York, May 1959.

The Design of Noise Reducing Selsmic Arrays, L. F. Balley,
Anmual Meeting of the Eastern Section, Seismological
Soclety of America, June 1959.

The Aleutian Earthqueke Series of March and April 1957, .
R. J. Brazee, Annual Meeting of the Eastern Section,
Seismological Society of America, June 1959.

Surface Motions from Rainier Explosion, D. S. Carder, An-
nual Meeting of the Eastern Section, Seismological
Society of America, June 1959.

A Preliminary Report on Anterctic Microseisms, R. A.
Eppley, Annual Meeting of the Eastern Section, Seismo-
logical Societv of America, June 1959,

Seismicity Around Guam and Antarctice During the IGY,

J. F. Lander, Anmal Meeting of the Eastern Section,
Seismologicel Soclety of America, June 1959.

Activities of the Coast and Geodetle Survey with Partic-
ular Reference to Earthquake and Sonlc Flasts, L. M.
Murchy, Anmial Meeting of the Eastern Section, Seismo-
logical Soclety of America, June 1959.

Developments in Hydrographic Surveying, Charles Pierce,
Institute of Navigation, Merchant Marine Academy, Kings
Point, N. Y., June 1959.

Results of Celibrating Several Electromagnetic Seismome-
ters by Shaking Table Methods, F. H. Werner and J.
Tomel, Annual Meeting of the Easstern Section, Seismolog-
ical Society of America, June 1959.
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