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OFFICE OF THE DIRECTOR

PROGRAM PLANNING AND COORDINATION STAFF

The program planning and coordination staff was en~
gaged primarily on program planning, emergency plenning,
leglislative liaison, representation on interagency com-
mittees, and various special studies for the Dirsctor.

The foreseeable long-range, nautical charting program
was extended to 1986.

Emergency planning included coordination of bureaun
activities with the requirements of the Department, Of-
fice of Defense Mobilization, and Federal Civil Defense
Adgin%stration and participation in "Operation Alert
1957.

Legislative lialson included preparation of proposed
legislative program and preparation of required bureaun
comment on other pertinent legislation.

Principal special studies included: Improvement in
rate of processing hydrographic sheets, changes in form
of publishing geodetic data and indexes, research and de-
velopment activities, schedule of compensation and rating
structure for vessel employees, and small-boat charts and
coast pllots.

The revision of the Coast and Geodetic Survey Regula-
tions was completed and published.

INTERNATIONAL TECHNICAL COOPERATION STAFF

The international technical cooperation staff perform-
ed all liaison activities between the bureau and foreign
trainees under sponsorship of the International Coopera-
tion Administration (ICA); the International Educational
Exchenge Service of the Department of State; the fellow=-
ship programs of the United Nations Technical Assistance
Administration; and under bilateral arrangements made by
the Department of State with partlcipating foreign gov-
ernments. Operations were carried on under the provisions
of Public Law 665, 83d Congress, Matual Security Act of
195} end subsequent amendments; Public Law 402, 80th Con-
gress, Informationel and Educatlonal Exchange Act; and
under the charters of various specialized agencles of the
Economic and Social Council of the United Nations.

During the year, 7 ICA participants from various coun-
tries reported to the bureau and were given instruction
in the following subjects: geodetic surveylng--Brazil
{(1); photogrammetry--Brazil (1); hydrographlc surveying--
Indonesia (3); urban surveys, geodesy, and photogrammetry--
Norway (1); and electronic surveying--Philippines (1).



There were 10 ICA participants, accepted during the .

. 1957 fiscal year, who continued or completed training dur-
ing this fiscal year: in geodetic surveylng--Bolivia (1),
Gresce (1), Irag (1): in photogremmetry~-Bolivie (1), ~
Ethiopia (2), Jordan {1}; in geomagnetism=--Chile (1); and
in map and chart construction~--Thailand (2).

Under the sponsorship of the United Nations, 8 fellows
received instruction in the following subjects: hydro~-
graphic surveying-~Indie (2); photogrammetry--Panama (1)
;nd Th?i}and {L); and electronic navigation equipmente=

apa-n -

Under bllateral srrangements made between the Depart-
ment of State and participating foreign governments, L
foreign nationals were trained in the following subjescts:
geodetic surveying, photogremmetry, and gravity and as-
tronomy--Portugal (3); map and chart construction and ree-
production~-Venezuela {1).

ICA secondary participants (accepted from cther trainme
ing agencies) recsived instruction from 1 to months in
the following subjects: photogrammetry~-~Cuba (1), El
Salvador (1), and Halti (1); reproduction--%El Salvador
(1), Ethiopie (1), Pakistan {1), .and Thailand (1),

ICA secondary viszitors were received for & l-day visit:
Brazil (1), China (2), Colombia (1), Cuba {1), Ecuador {1},
Haiti (2), Iceland (3), Kores (3), Pakistan (l), Panama
E%;; Peru (1), Philippines (1), Thalland (&), and Vietnam

In eddition to those specified under the preceding
programs, the bureeu recelved 69 foreign visitors cone
cerned with dbservation of facllities and consultation
on technical procedures. These visits extended from 1
to 60 days end included representatives from the fol-
lowing countries: Australis (2), Austris (2), Belglum
{1), Brezil {3), Canadas {3), Chile (1), China (7), Den-
merk (1), England (7), France (L), Germany (7), Greece
{1}, Bolland (3}, Iran (2), Itely (2), Jepan (L), Korea
(1), Netnerlends {6}, Nigeria (1), Pakisten (1), Portu-
gal (1), Southern Rhodesia (1), Spein (1), Sweden (1},
Switzerland (2), Sudan (1), and Thalland (3).

TECHNICAL RESEARCH AND INFORMATION STAFF

The technical research and information staff prepared
the buresu portion of the Annual Report of the Secretary,
the Annual Report of the Director including activities
during the sesguicentennial celebretion, snd e report on
the buresan sctivitise in Alaska for the Annual Report of
the Governor of Alasks. .

Journel ¥o. 7 was prepared for publicetion together
with & Cumulative Index for Journals 5 to 7 inclusive,



The publication of The Journel was dlscontimued with
this issue.

A study was made of the advisabllity of superseding
The Journal with a series of Technical Bulletins (each
Bulletin containing a single paper) that could be pub-
lished and be dlsseminated more expeditiously than The
Journal. A comprehensive plan was prepared detalling
the nature, scope, format, and procedure to be followed:
in the processing of such material. Two types of Bulle-
tins are provided for--a numbered series for general
distribution on a sales basis, and a lettered series
for official distribution only. During the year four
Bulletins were issued.

Special studies were made and compr ehensive memoran-
dums prepared on the following subjects: dividing lines
between various categories of water areas and the appli-
cable technical and legesl-technical principles for the
Us S. Coast Guard; principles to be applied in deter-
mining the "littoral line of the Pacific coast" for the
National Park Service; the buresu's assoclation with the
establishment of the original boundery line and the
probable method used in drawing the subsequent boundary
between the United States and Mexico in the Gulf of
Mexico for the Department of State; the cartographic his-
tory of Eerthquake Bay, Calif., for a law firm; and
matters dealing with the California and Louislsna "tide-
lands" ‘cases for a professor of geography.

Other verbal and written information was furnished
bureau personnel and others on matters dealing with
ownership of lands bordering navigable'waters, riparisan
rights, water boundaries and the problem of establishing
a past tidal boundary from existing cartographlic data,
and the Federal Tort Claims Act.

A detalled outline was prepared for the forthcoming
publication on "SHORE AND SEA BOUNDARIES--With Special
Emphasis on the Interpretation and Use of Coast and Geo~
detic Survey Data."

DISTRICT OFFICES

District offices were maintained at Baltimore, Boston,
Fort Worth, Honolulu, Kensas City, Los Angeles, New
Orleans, New York, Norfolk, Portland (Oreg), Sen Fran-
cisco, Seattle, and Tampa. These provide quarters for
the office work and headquarters for the {leld partlies
working in the respective districts. They assist parties
in obtaining supplies, personnel, and transportation;
furnish information for the correction of charts; main-
tain liaison with Federal, State, municipal, and indus-
trial organizations, and the genersal public in order to
obtain and furnish surveying data and technical informa-
tion relating to the bureau's work; visit educational
institutions for the purpose of recruiting commissioned



and technical personnel; meke periodic inspection of
sales agencies to insure the faithful performance of
thelr contracts; keep the Director informed of conditions
and needs for surveys and make recommendations concern-
ing surveys that should be made; conduct such surveys and
exeminations as may be practicable, to avoid sending spe=-
cial parties to perform the work,. In addition to their
general duties, the offices at Norfolk and Seattle proc-
ess hydrographic surveys; those at Baltimore, Portland,
and Tampa process photogrammetric surveys; the New York
office processes geodetic data; and those at Kansas City,
New York, and San Francisco act as chart distribution
centers supplying both the agents and the public in those
areas,



COASTAL SURVEYS DIVISION

OPERATIONAL ACTIVITIES
Atlantlic and Gulf Coasts

Hydrographic-survey operations were continued along
the Atlantic and Gulf coasts as follows:

The resurvey of Georges Bank which was begun in the
spring of 1957 by the ship HYDROJRAPHER was contimued,
using Raydist and EPI control. The Raydist equipment
was first used experimentally and was later purchased.

It has been successfully used on large-scale surveys to

a maximum distance of sapproximately 200 miles., The
northeastern half of Georges Bank has been completed, in-
cluding large-scale surveys of Cultivator Shoal and
Georges Shoal. The latter survey was required for con-
struction of an approach chart at Texas Tower No. 2. The
remaining area is being surveyed at the urgent request of
the New England fishing industry. Two measured-mile
courses were reestablished in Boston Harbor.

The ship COWIE continued visual- and shorane-controlled
hydrographic surveys along the eastern shore of Chesa-
peake Bay south of Pocomoke Sound. Inshore surveys were
completed southward to Occohannock Creek. A special tag-
line survey was made at the new ship base acquired from
the Navy under a use permit at Norfolk, Va.

The ships WAINWRIGHT and HILGARD, operating as a unit,
contimied wire~drag surveys in the vicinity of Swans Is-
land and Isle au Haut, Malne. During the period when
intensive lobster fishing prevented wire~drag survey work
these vessels continued hydrographlc surveys, working
eastward from Schoodle Point to Petit Manan Island. A
speclal wire-drag investigation was made of a charted 2=
foot sounding in Winter Harbor, Vinalhaven, Maine, and a
reported midchannel 31=-foot sounding in general depths
of }47 feet in Buzzerds Bay, Mass.

The ship GILBERT continued visual- and shoran-con-
trolled hydrograsphic surveys east of Nantucket Island and
in the eastern approaches to Hantucket Sound. A hydro-
graphic investigation was made of a reported 31l-foot
sounding in Buzzards Bay. This sounding was later inves=-
tigated by wire drag as reported above. In the spring of
1958, & current survey was conducted in Winyah Bey and
Georgetown Harbor, S. C., under cooperative arrangements
with the Corps of Engineers, U. S. Army. This survey was
requlred to assist in & study of the umusual shoaling
which is taking plece in this waterway.

The ship MARMER completed repalrs and conversion to a
survey vessel in January and was assigned to conduct spe-
cial, circulatory surveys in New York Herbor and Hudson



River. ; Current meters, designed to messure very low

- velocities, were used for the first time. An inductive
conductivity temperature indlcator (ICTI) was assigned

to thls vessel for measuring temperature and salinity ~
once each month at 48 stations in the project area. Cur-
rent-observations were completed at 18 of the stations.

The ship SOSBEE continued surveys in Hillsboro and
Tampa Bays, Fla. The unattended shoran equipment was
assigned to this party during part of the reporting pe-
riod for use in controlling surveys at the entrance to
Tampa Bay and in the offshore areas in the vicinity of
St. Petersburg. Surveys were completed in Hillaboro Bay.
4 test of Tellurometer equipment was made to determine
whether this instrument was adapteble for use in con-
trolling hydrogrephic surveys. The tests indicated that
this equipment could not be used while the ship was in
motion.

The East Coast Field Party completed surveys in Narra-
gangsett Bay and Sakornmnet River, R. I., in October 1957.
The party was then transferred to St. Petersburg to assist
the ship SOSBEE in the surveying of Tampa Bay. En route
to Florida one unit was detached to make a hydrographlc
survey of e portion of Ashley River near Charleston, S.C.
In the spring of 1958, a detached unit completed hydro=-
graphic investigation of a portion of the St. Johns River
at the request of the Buresu of Aeronautics, U. S. Navy.
At the end of the year surveys had been completed in 0ld
Tampe Bay, and were progressing along the waterfront of
St. Petersburg.

The ship SCOTT continued Coast Pilot investigation and
chart revision along the Atlantic coast south of Sendy
Hook. Field work was completed southward from Sandy Hook
to Cape May and in the Delaware River from Trenton, N. J.,
to Cape Henlopen, and through the Chesapeske and Delaware
Canal. The party asslsted & photogrammetrist in the lo-
cation of 90 aids to navigation along the Intracoastal
Waterway in New Jersey. In addition, several aids were
located in Rehoboth Bay at the request of the Coast Guard.
After the winter repair period, the SCOTT resumed opera-
tions in the vicinity of Norfolk, Va., and is proceeding
southward along the Intracoastael Waterway to Key West on
revision of the Coast Pilot. At the end of the fiscal
year the ship was at Charleston, S. C.

Pacific Coast, Aleska, and Hawalian Islands

The following hydrographic-surveying operations were
. conducted along the Pacific coast, in Alaska, and in the
Hawalian Islands:

In compeny with two Navy survey vessels, the ship
PIONEER contimuied offshore EPI-controlled surveys north,
east, and southeast of the Hawallian Islands. These sur-
veys were conducted under the direction of the Navy

]



Hydrographic Office on a reimbursable basis. This proj-
ect was terminated in December 1957 and the PIONEER re=-
turned to San Francisco in Jamary for overhsul and
outfitting. On May 1 the PIONFER resumed operations on
a special project for the Navy along the southern Calie -
fornia coast. This project was in progress at the end
of the fiscal year.

The ship BOWIE continued hydrographic surveys in
Prince of Wales and Bainbridge FPassages, off Prince Wil-
liam Sound, Alaska, during the first quarter of the
yeer. Surveys were also comgleted in Icy Bay eand Nassau
Fiord. 1In the spring of 1958 this vessel was assigned
to duty in the Columbia River, in company with the West
Coast Field Party, to accomplish hydrographic surveys in
the lower part of the estuary and outside approaches to
the Columbla River., Shoren control was used for the sur-
veys on the outside coast.

The West Coast Field Party completed surveys in Ne-
halem River, Netarts Bay, and Tillamook Bay on the coast
of Oregon in October 1957. The party was partially dis-
banded and spent the winter in Seattle processing
hydrographic records. This unit wes reorgasnized in
March 1958 and assigned to a survey in the Columbla
River., This survey is being made peartially at the re-
quest of the Corps of Englneers, U. S. Army, to provide
data for the construction of a model of the lower Colum-
bia River. At the end of the fiscal year, approximately
50 percent of the survey had been completed.

The ship PATHFINDER continued her program of surveys
along the north cocast of the Alaskes Peninsula, and come
pleted surveys in the approaches to Bechevin Bay. The
scene of operations was then transferred to Port Helden.
Surveys were completed of this harbor and approaches.
Shoran control was used where possible for ship and
launch hydrography. At the request of an oll company,
the PATHFINDER accomplished a gpeciel wire-drag survey
of Guemes Channel, Weshington. This investigetion was
required to assure safe passage of deep~draft tankers
bringing oil from the Fer East. This ship was then as-
signed an early season project in Kasaan Bay in Clarence
Stralt, southeast.Alaska. Some triesngulation, recon-
nalssance, and hydrography were accomplished prior to
her departure to the Alaska Peninsula working grounds.
En route to Seward deep-sea dredging was accomplished

"on Pamplona Searidge, Gulf of Alaska. A new standard
tide gage was instelled at Seward and the ship proceed-
ed to Dutch Harbor, arriving early in June. Surveys
were  resumed on the north side of the Alesska Peninsula
and are progressing northeestward along the coast from
a junction with surveys completed in 1956 in the vicin-
ity of Amak Island. :

The ship EXPLORER resumed combined operations in the
Aleutian Islands, and completed hydrographic surveys



between Great Sitkin end Atka Islands. In order to es-
tablish horizontel control for photogremmetric and
hydrographic surveys in the Atka and Amlia Islands area,
an officer was assigned to accomplish Tellurometer trave
erse, surveys along the south coest of Atka Island and
around the perimeter of Amlia Island. Control was suc-
cessfully established at a great saving in time and money:
‘when compared with the ordinary procedures of triangula-
tion which would normally have been used. In May 1958,
the EXPLORER resurveyed Alcan Harbor at the request of
the Commandant, 17th Naval District. 71he standard tide
gage and Selsmic Sea Wave Warning System on Attu Island
were transferred from Massecre Bay to Cesco Cove, where
they are belng cered for by Coast Guard personnel.

The ship PATTON continued hydrographic surveys in the
San Juan Islands, Wash., and completed work in Haro
Strait in the vicinity of Wasldron Islend, and in East
Sound, Orcas Island. Current observations were completed
in East Sound, Upright Channel, and Harney Channel, 1In
April 1958, the PATTON returned to her working grounds on
the west coast of Prince of Wales Island in the vicinity
of Hydaburg, southeast Alaske. Triangulation, photo~
grammetric, and hydrogrephic surveys are in progress in
Soda Bay and Tlevak Narrows. A survey of Netzuhini Bay
was completed.

The ship LESTER JONES accomplished photogrammetrie
and hydrographic surveys in Dickman Bay, Frederick Cove,
and Molire Sound, southeast Alaska., Offshore work in
Clarence Streit wes eromnleted from Kendrick Bay to In-
graham Bay, and an 88-fathom bank was discovered in
general depths of abcut 220 fathoms. At the ‘end of the
year, hydrographic surveys were in progress along the
west side of Clarence Streit,

The ship HODGSON continued combined operations on the
west coast of Prince of VYales Island. Hydrographic sur-
veys were completed in El Capitan Pessage, Sea Otter
Sound, and on the south side of ‘luxeken Island. A spe-
clal investigation was made of a charted rock on the
north end of Tuxekan Passage, but no trece of the rock
was found. Fileld inspection was completed of Coronation
Islend, Spanish Islands, Tonowek Fkay, and the Maurelle
Islends. Shoreline inspection was completed at Sarkar
Lake. <The nautical chart agencies at Junseeu, Hoonah,
Tenekee Springs, and Sitke were inspected. The standard
tide gapes at Juneeu, Skagway, and Sitka were inspected
end serviced. Hydrography continued along the west coast
of Heceta Island and in Iphigenia Bay. A tagline survey
was completed arcund the piers in the vicinlity of New
Tokeen. Trisngulation wes completed for locating aids
to nevigetion. Magnetic observetions were completed at
one stetion on the north shore of Hecete Island. A 93-
hour current station wss observed. Recovery and lden-
titication of horizontal control in lebenkof EBEay,
Chatham Stralt, wcre completed.



Statistical Summary of Coastal Surveys

Hydrography Topography Triangulation
Sound- Length Geo-
Locality ing Area Wire | Area | Shore-| Area of Area |graphic
lines drag line Schemes posi-
tions
- Square Square Square Square
Miles Miles Miles|Mlles Miles [Milles Miles Miles ]|Humber
Maine ‘to New York k4,257 2,478 156 71 - - - - 2
Chesapeake Bay 3,157 128 - - 137 - - - L
Cape Henry to Florida] 243 14 - - - - - - 3
Gulf of Mexico 3,602 209 - - - - - - -
West Coast 2,842 128 48 16 L 1 - - 2
Hawalian Islands 133,003 | 105,683 - - - - - - -
Alaska 8,375 763 - - 338 160 20 23 80
Gulf of Alaska 5,861 - - - - - - - -
Total 71,340 | 109,403 204 | 87 k9 161 20 23 - 91




Coast Pilot

The ten Coast Pilots published by the buresm provide .
verpal description of United States coasts, harbors, and
connecting waterways that is mostly impossible of pres-
entation on the nautical charts. Subjects include land-
marks, navigation regulations, channels, anchorages,
dangers, routes, weather, ice, pillotage, customs, and
port facilities. ©New editions of each book are published
at intervals of about seven years. Supplements, contaln-
ing changes reported between date of edition and effec-
tive date of supplement, usually are issued early each
year. During the year, supplements were lssued for eight
Pilots. The remeining two were combined in one manu-
seript and sent to press as UNITED STATES COAST PILOT §
(Gulf Coast, Puerto Rlico, and Virgin Islands) 1958.

Shore inspection was completed for a 1959 edition of COAST
PILOT 7 (Pacific Coast, Celifornia, Oregon, Washington,
and Bawall). Ship inspection was about [0 percent complete
for a 1959 edition of COAST PILOT I (Atlantic Coast, Cape
Henry to Key West).

COOPERATION WITH NATIONAL AGENCIES

For the Navy Hydrographic Office, the following work
was accomplished: EBaslic offshore hydrographic surveys
around the Hewaiian Islands--terminated at the end of
January with 105,683 square nautical miles of offshore
hydrography completed; & speclal project on the Califor-
nie coast was in progress during the last quarter; hydro-
graphic surveys on Georges Bank, along the coast of
Massachusetts, were continued; the positions of Texas
Tower No. 2 and Texas Tower No. 3 were determined; and a
speclel wire-drag survey was completed in the vicinity of
Culebra Island, Puerto Rico, A hydrographic a:rvey of
part of the St. Johns River, Fla., was made at the request
of the Bureau of Aeronsutics., A special hydrographic sur-
vey was accomplished in Alcan Harbor, Shemya Island,
Alaska, at the request of the Commandant, 17th Naval
District.

For the Corps of Engineers, the followlng work was ac-
complished: A special current survey was completed in
Winyah Bay and Georgetown Harbor, S. C.; standard tide
geges were installed at the Beaver Army Terminal opposite
Oak Point, Oreg., and at Altoona, Wash., on the Columbia
River; and new basic hydrographic surveys are in progress
in the Columbia River estuery and approaches.

For itic Cosst Guard, 90 aids to navigation were lo=-

- cated in the section of the New Jersey Intracoastel
Waterway between Townsend Inlet and Cape May, and several
additional aids were located in Rehoboth, Del. Circula~
tory surveys of New York Harbor are in progress for the
Atomic Energy Commission; Department of Health, Education,
end Welfare; and Maritime Administration.
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A speclal wire-drag survey 'in Guemes Channel, Wash.,
was accomplished for an oll company. A hydrographic
survey of the Ashley River, S. C., was completed at the
request of several commerclal establishments.

RESEARCH AND DEVELOPMENT

Tests were conducted on a Decca system navigator.
This electronic equipment ls a radlolocation system en-
abling an accurate determination of position to be made
at long and short ranges. The basic principle employed
is that of wmeasuring the phase difference of the radlo
waves recelved from three continuous wave-transmitters.
The Decca navigator receiver wsas installed asbeard ship
and tested for sultablility as a survey instrument. The
location of the stations with respect to the working
grounds precluded accomplishment of a satisfactory evalu-
ation of this equipment.

Tests continued on a newly developed dlstance-measur-
ing Raydist equipment. A new printer was installed in
the egquipment and has opcrated satisfactorily. The ror-
mer printer was quite large and complex. The new printer
was designed in the electronics letoratory at one-fourth
the cost of the carlier model and 1s a small table model
unit. Another improvement was combining, or "duplexing,"
the antenna systems at shore stations. Three 1CO-foot
towers were previously recuired at these stations for the
various transmitters and receivers. With the "duplexing
system" only two towers are required and there is the
added advantage of canceling the eccentricity error.
Prior to duplexing the antenne systems at shore stations,
the distance information was received by one tower and
transmitted to the ship by another tower. This caused &
dilstance correctlion which would vary with the angle of
the ship to the line between the two towers. With the
duplexing system, the distance informaticn Is received
and transmitted by the same tower.

Development of several types of nonconventional slec-
tronic devices for use in the collection und processing
of hydrographic survey data was begun and carried on in
conjunction with the electronics leboratory. At the end-
of the year a Digital Depth Recording System had been deo-
veloped and construction had been contrascted feor. CZevel-
opment of Programmed Automatic Steering Control egquipment
had progressed to the point of a fleld test., Development
of the Semiautomatic Tata Recording and Processing System
had advanced to the extent that negotiations for its con-
struction were in progress. '

The keel of the new ship SUR\EYOR was leld on March 22,
1958, at San Diego, Calif. She has been designated the
prototype of new Class I coustruction. Freliminery spec~
ifications and arrangement drawings were Trepared for
Class II and Class III prototype ships. At the end of the
year an enginesring study of optimim dimensions and

11



characteristics for Classes II and III ships was being
qgonducted by & firm of naval architects and marine engi-
neers.

. An extensive étudy of the feasibility of converting
existing naval and merchant ships for use as hydrographlc
surveying ships was completed. R

A condition survey to determine the current condition
and replacement needs of 2ll Coast and Geodetic Survey
ships was completed.

The procurement of launches and smell boats with hulls
constrcted by plastic laminate fabrication was contimed.
Three 26-foot hydrographic lsunches, three 26-foot motor
whaleboats, and seven 16=-foot dinghies of this type have
now been procured and are in service. Work was begun on
design modificetion of three types of standard wooden~
1l boats to edept them to plastic laminate fabrication.
These standard types are the 1l6-foot komckle skiff, the
20-foot dory, #nd the 25«-fpot Chesapeake Bay skiff.

~ The launch replacement program previously initiated
was continmied, with replacement launches for the ship
PATHFINDER under construction.

Work on design modifications for 36-foot launches for
the new ship SURVEYOR was begun. Redesign of a 30-foot
hydrographic lsunch to adapt it for use aboard sesgoing
shlps was completed.



PHOTOGRAMMETRY DIVISION

OPERATIONAL ACTIVITIES

One of the most important epplications of photogram-
metric mepping in thils bureau consists of furnishing
secondary control for inshore hydrography and providing
the basic land information to be shown on the charts. 2y
supplying this advance information, the hydrographic sur-
vey operations can proceed at once with its sounding work.
In the United States and Alaska, 2,735 linear miles of
photography were taken during the year in support of hy=-
drosraphic surveys and 1,990 linear miles of photography
were taken for general coastal chart construction.

A somewhat different application of photograrmetry
allows changed areas to be photographed, and the charts
to be corrected directly from the new photographs without
any field operations other than the flying. In this cate-
gory, 86 nautical charts and 17 topographic sheets were
revised.

Mapping for aercnautical charts includes large-scale
mapping and map revislon of airport obstruction charts.
Alrport obstruction cherts are constructed at a scale of
1:12,000 showing the runways and flight paths for landing
and tekeoff, together with the positions and elevatlons
of objects which are potential hazards to alr traffic
near airports. They are used to determine the maxirmum
safe takeoff and landling gross welght for civil aircraft.
and for determining instrument approach and landing pro-
cedures at airports. In addition, they provide data for
engineering planning relative to removing obstructions
and improving facilities. Resurveys and revislons of air-
port cherts are essentlial parts of the program. Fileld
surveys at 50 airports were completed during the year, of
which 11 new obstruction charts were published and 39 ex-
isting charts were revised. A total of 421 obstruction
charts are now on issue,

The air facilities locatlon program (VOR) is an allied
operation. 1The facility consists of a building contain-
ing radio broadcasting equipment. The problem 1s to de~
termine the letitude and longitude of the center of the
building within a small tolerance, It is solved photo-
grammetically, if applicable, by flying a strip of photo-
graphs which show the building and also three or more
existing triangulation stations--some strips are nearly
100 miles lcng. The photographs are aserotriangulated
{accurately connectedg by the use of a first-order ster-
eoscoplec mapping instrument, and the positions are ad-
justed systematically through the use of an electronic
computer program. Durin% the year 105 facilitles were
located in this manner, 81 others were located by conven=-
tional surveying methods, in addition to those located
by the geodesy divisioen.
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The same aerotriangulation technique was used in de-
termining the positions of 90 alds to navigation in the
éntracoastal waterway in southern New Jersey, and over

00 aids in the Florida Keys. The latter were marked
with white boards, 2 feet square before the 10,000~-foot
photography was flown. '

A summary of coastal mapping accomplishments is given
in the accompanying table.

COOPERATION WITH NATIONAL AGENCIES

Basic surveys consisting of 21 sheets (23 square miles)
at the scale of 1:2,400, showlng 2-foot contours were pre-
pared for the Civil Aeronautics Administration for the
proposed Chantilly Airport Site near Washington, D. C.
Planimetric control was distributed by the use of the asero-
triangulation methods already mentioned, and contouring
was done by a combination of planetable in the fleld and
Kelsh plotter in the office. The efficiency of the system
and organization was demonstrated inasmuch as the entire
survey, from aerlial photography to the delivery of the
printed maps, was completed in only 5% months.

A special low-water line compilation consisting of L2
sheets and showing most of the Gulf coast of Loulsiena
was made in cooperation with the 8tate of Louislana and
the Bureau of Land Management for use in the administra-
tion of the offshore oil leases.

RESEARCH AND DEVELOPMENT

Aerotriangulation adjustment wes prograemmed for auto-
matic computer thnrough the cooperation of the geodesy
division. The program lncorporates a least-squares ad-
Justment among all the control points utilized end elim-
inates all graphic and precomputational operationa. The
method is reported in the bureau's technlical bulletin No.
1, and the results of tests were reported at the ammual
meeting of the American Society of Photogrammetry. These
tests consisted of serotriangulating seven times a flight
strip 90 mliles long located in Floride and conteining 185
control stations, and was conducted for the purpose of
determining the magnitude and character of errors. Fur-
ther tests were subsequently made to improve instrumental
techniques, reduce the residual errors, and in an effort
to determine the principles of three-dimensionsl instru-
ment error propagation. Analytlec serotrisngulation con=-
tinues to be developed and is ready for testing, coding,
and Alnstrumentation.

A precision reduction printer was purchased for use
with the Wild A-5 plotting instrument using aviogon aeri-
el photography to give more accurate lens distortion
compensation and meximum image resolution. A new and im-
proved sutomatic dodging Log-E printer was purchased to
replace the older original model for meking dlspositives
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Summary of Coastal Mapping

Photogrammetric Manuscripts
field surveys completed
. Aerial Hydro Coastal Hydro Coastal
Locality photog- support mapping support mapping | Number
raphy {{Shoreline) {Area) { Shoreline) (Area)
Linear Linear Square Linear Square
miles miles miles miles miles
Maine, New Hampshire, and
" MassachusettSe.eeeccscosess 95 92 55 18 125 12
Rhode Island, Connecticut, .
New York, and New Jersey... 236 102 124 11 249 esae
Delaware, Maryland, Virglnis,
and North Carolinf...-ceee 189 75 10 28 75 28
South Carolina, Georgia, and
FloridBeesessescsscssescae 1,559 170 90 110 547 22
Alasbama, Mississippi,
Louisiana, and TexasS.seses | 1,087 PN 630 240 349 18
California, Oregon, and . ’
Washington.... essesesscess 850 188 20[} 65 31;,8 27
Alagka
* Southeast AleskBiceocsccses 1’&2 XX esse 203 25 scee
Alaska Peninsulfececcccces 567 sesee xXxrxl 46 esce esse
Aleutian I181landSececccsces seee ssee soes 166 271} L
Bering SClsssessssrccsssese sese sasee XXX 36 l&98 34
Totalotiocgocoo.ooutuc L}l725 627 1,113 . 923 2,‘&90 lhs




for the planigraphs and Kelsh plotters and contact prints
from aerial film, Four new Kelsh plotters were procured
during the year: their distribution is now five in Balti-
more, two in Tampa, two in Portland, one in production in
Washington end one for foreign training purposes In Wash-
ington. Two coordinatographs were purchased, one each
for the Baltimore and Tampa photogrammetric offices. Their
principal use is to plot photogrammetric control from co-
ordinates supplied from computationally -adjusted aerotri-
angulation by the Washington office. In the Washington
office, there are also three first-order plotters used
chiefly for aserotriangulation, and two Reading plotters
used for compiling contours and plenimetry from nine-~lens
photographs.
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TIDES AND CURRENTS DIVISION

OPERATIONAL ACTIVITIES
Ti1dal Surveys

The system of control tide statlons distributed along
the coasts of the United States, its Territories, and in-
cluding some islend stations in the western Pacific was
maintained on a continuing basls. New stations were es-
tablished at Galveston {outer coast), Sabine Pass, Port
Aransas, and Padre Islend, Tex.; and San Clemente Island,
Calif. The stations at the Battery, N. Y.; Avila Beach,
Calif,; and Attu Island, Alaska, were relocated. The sta-
tion at Sewerd, Alaska, was resctivated. Observations at
Eastport, Maine, and Texas Tower No. 2 on Georges Bank
were temporarily suspended. Supplementing the information
from the control tide stations, records were also received
and processed for 38 places in Letin America through co-
operative arrangements with the Army Masp Service. Shorter
series of tide records were obtained at 54 additional
places in connection with hydrographic surveys and other
projects.

The demand for tidal information continued to be large.
The most frequent reocuests involved boundary problems,
damage suits, end storm surge studles.

One tide statlion servicing party operated on the Atlan-
tic and Gulf coasts, and another in the Pacific Islands
area. Tide stations on the Pacific coast were serviced by
parties operating through the district offices, and Alas~-
kan stations were serviced by ship parties. The East
Coast party also carried out benchmark recovery operations
in Delaware and Florida.

Current Surveys

Observations of the current during the year were aug-
mented by speclal surveys--one in New York Harbor for the
Atomic Energy Commission and the Maritime Administration,
and another in Winyah Bay, S. C., for the Corps of Engl~
neers. Eighteen stations were occupled in the New York
Harbor project and 9 stations in the Winyah Bay project.
Observations by hydrogrephic parties were obtained at 2i
stations distributed in Alaeska, the San Jusn Islands,
Georges Bank, Chesapeake Ray, and Tampa Bay, Fla. Current
observations were &lso continued at two lightships off the
coasts of New Jersey and North Carolina.

Predictions
Four volumes of anmual tide tables and two volumes of

annuel tidal current tables were published. Special tide
tables for the Arctlc were also published for the offl-

clal use of the Navy Hydrographic Office. The revision
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of the format of the tebles of differences in the tide
and current tables to provide additional information was
completed.

Related Oceanographic Work

Records of dally sea water temperatures and densities
were received from 125 stations, 83 of which were in the
United States and possessions, and 42 in forelgn coun-
tries. In conjunction with the current observations in
the New York Harbor area, 13 hours of half-hourly serial
temperature and salinity observations were obtailned at
one current station in each cross section, and serial ob-
servatlons at each of L6 stations were obtained once each
month.,

The Seismic Sea Wave Warning System 1s expected to be
expanded on an international basis as the result of ne-
gotiations initliated during the yeer. Wave reporting
stations at Valparaiso and Easter Island will bring Chile
into the system and it is proposed to use a British tide
station in the Fi1ji Islands. Durling the year a selsmic
sea wave detector was installed at Murder Point, Attu,
Alasks, to replace a discontinued station at Massacre
Bay.

NATIONAL AND INTERNATIONAL COOPERATION
National Agenciles

A special tide table for the Arctic was published for
the official use of the Navy Hydrographic 0ffice. Proc~
egsing of tide records and determining tidal datum
planes for places in Latin America were carried out for
the Army Map Service. Tide observations were obtained
in Long Island Sound under & project for the Corps of En-
gineers pertaining to hurricane protection studles. 1In
comnection with hurricane warning investigations, basic
tidal data were furnished and close lialson was contin-
ued with the Weather Bureau.

A circulatory survey of the New York Harbor area was
begun for the Atomlc Energy Commission and the Maritlme
Administration. A current survey was conducted in Winyah
Bay, S. C., for the Corps of Engineers to prcvide data
for studies of shoaling problems. Assistance was also
provided the Corps of Englneers in processing data on
currents for calibrating a model of San Francisco Bay.

Internationel Agencles

Participation was contimied in a program of interna-
tional exchange of tide and current predictions with a
mmber of maritime nations. Arrangements were under way
with Chile for including Velparaiso and Easter Island as
wave-reporting stations in the Selsmic Sea Wave Warning
System. A similar arrangement was under negotiastion for
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a British tide station in the Fiji Islands.

Under activities assoclated with the International
Geophysical Year special efforts were made to keep key
tide stations in operation and to maintaln close liaisgson
with the U. S. Technical Committee on Oceanography
through a consultant to that commitiee from the bureau.

RESEARCH AND DEVELOPMENT

New automatic readout equipment was installed on the
tide predictor to expedite the preparation of copy for
the tide and tidal current tables. This equipment will
tabulate hourly heights or velocities as well as times
and heights of high and low waters, or times and veloc-
ities ol strengths of current and times of slack water.
A semiautomatic tide roll scanner, used for tabulating
hourly helghts, was also put into operatlon. This ma-
chine, developed in this division, reduces the time
normally required to tabulate hourly heights. It will
also put the tidal data on one sheet, which 1s less than
half the space previously required.

- To obtain low veloclty measurements of the current
required for circulatory surveys, the Roberts current
meter was modified. Greater sensitivity of .the instru-
ment was achieved by enlarging the impeller and fin
areas. Greater utilization of the increased sensitivity
of the modified mter has been obtained by providing
more definite ldentification of signals. This was ac=
complished by & newly designed FM radlo transmission
system which gseparates velocity and direction impulses.
The new transmitters send the signals only when trigger-
ed, rather than continuously as in the old type trans-
mitters, a feature which presumably will reduce the
battery cost of current observations. During the Winyah
Bay survey, current observations were obtained from me~
ters attached to an experimental frame resting on the
bottom, and the modified current meter recorder was
field-~tested.

Long-period records of sea water temperature and den-
sity obtained by the bureau were utilized in an investi-
gation of unusually high water temperatures and sea
level from Californlia to southeast Alaska. These were
correlated with wind anomalles to develop a relationship
which helped to explain the unusua) phenomena.

19



-GEOPHYSICS DIVISION

OPERATIONAL ACTIVITIES
Geomagnetism -

During the year, magnetic flield observations were
made at 118 stations distributed in the United States
and Alaska. Of these, 81 were repeat stations for
measurement of secular-change rates and 37 were secon-
dary stations for increasing the general store of dis-
tribution data. The repeat observations were brought
to a new level of accuracy by the inauguration during
the year of a program whereby a portable temporary re-
cording stetion 1Is maintained in operation for an in-
terval of several days while the field work proceeds
in the same region. The recording equipment is ad-
vanced from one region to another so that it 1s always
near enough to afford good control for eliminating the
transient fluctuations from the spot observations.

Easic control for the field work contimuies to de-
pend on the permanent magnetic obssrvatories. The fun-
damental import of the record of magnetic fluctuations
so obtained 1s brought out in a broad spectrum of tech-
nological and sclentific activities such as exploration
geophysics, alr navigation, radio propagation studles,
cosmic-ray investigations, and research on the phenomena
of the upper atmosphere and of the llttle-known zone of
space beyond, where the interplanetary medium impinges
on the earth's magnetic field. The bureau's seven fixed
megnetic observatories are at Fredericksburg, Va.; Tuc-
son, Ariz.; San Juan, P, R.; Honolulu, T. H.; and Sltka,
College, and Barrow, Alaeska. '

Work is well advanced on the compllation of data for
the 1960 edition of isogonic charts of the United States,
Alaska, and the world. An actlive exchange of data with
the Astronomer Royasl of Great Britaln has been carried
out, and further collaboration 1s in prospect to guard
egainst meaningless disparities of the world charts to
be issued by the United States and Great Britain.

Seismology

In the earthqueke-locating program, the bureau con-
timied to operate 9 stations and collaborated with 12
others in universities, government agencies, and other
institutions. Hundreds of other stations located in all
parts of the world cooperated by furnishing earthquake
data through commnication facilitles made available by
militaery and non-military agencies of our government.
Through the medium of this program locations of 1,266
earthquakes were determined, and the pertinent data fure
nished to all interested persons on a biweekly scheduls.
In addition, requests for information about earthquake
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geography were filled for 10l domestic and 1l foreign
areas. Specieal earthquake readings and nearly a thou=-
send selsmograms, primarily for use in research projects,
were supplied selsmologists in the United States, Ause
tralia, Canada, England, France, Italy, Russia, and .

Western Samoa.

Operation of the selsmic telemetering system at ths
Tucson Magnetic Observatory during the year has proven
its practicability under rather adverse conditions.
Variable reluctance Benioff seismographs were installed
at Boulder City and Fureka, Nev., to furnish relative
calibrations for existing Benioff equipment. At Page,
Ariz., a site was tested and recommended for a station
to be erected at the Glen Canyon Dam. Instrumental ase-
sistance was also rendered Georgetown University,
Rensselaer Polytechnic Institute, University of North
Carolina, Loyola University, University of Arkansas,
University of Wisconsin, University of Puerto Rico,
Syracuse University, and Fordham University. The bu~
reau assumed full operational responsibility for the
Hungry Horse station, employing a part-time geophysi=-
clst as operator.

. - .

In the strong~-motion progrem 6l stations, exclusive
of 7 in Central and South America, contimed to operate
in the western earthquake areas of the United States.

No records of particulmr significance were obtained, but
extensive use was made of data compiled from earlier
work for use in advisory reports to the Atomic Energy
Commission in conjunction with many atomic explosions
fired during the year. Several vibration msasurements
were conducted on public schools and large offlce builde
Angs in the San Francisco Bay area. A large quarry blast
_at Corons, Callf. was monltored for ground dlsplacement’
data. ‘

The Selsmic Sea Wave Warning System continued to op-
erate efficiently and to expand its service to,the many
islands in the Pacific Ocean area and the bordering
countries. Every continent bordering the Paciflec is now
sctively participating in this service. Four alerts for
earthquakes in Ecuador, Mexlco, New Hebrides, snd Santa
Crug Islends were initiated but no demaging sea waves re-
sulted from the earthquakes. Conslderable improvement
and simplification of the commnication channels through
the Civil Aeronautics Administration, Navy, and Federal
Civil Defense Administration were affected.

NATIONAL AND INTERNATIONAL COOPERATION
National Agencies
Advice was given on the seismicity of the Long Besch
Naval Shipyard, and structural geology and seismicity of

Terminal Island. Microseismic data were compiled for ithe
Naval Research Laboratory. :
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The Corps of Engineers was supplied 1955 earthquake
data for Alasks, Mediterranean,and Middle East areas.

Air Materliel Command, Wright Fatterson AFB, Dayton,
Ohlo, requested estimates of relative background noise
‘due to microseisms and artificial disturbances for all
areas of the United States. Magnetic observatlons were
made to test the suitebility of compass testing plat-
forms at 51 alrfields in the United Stetes and at 3
others in the Territorles. Most of this work was done
on behalf of the United States Air Force.

For the Atomic Energy Commission, extensive consult-
ing work about relative energy ylelds from earthquakes
of varying intensities were submitted; temporary sels-
mograph stations were operated in southern Missourl and
Mammoth Cave, Ky., for the Rainler explosion; atomlic ex-
plosion informmation, including time of detonation, exact
position and energy yleld, wes disseminated to seismol-
oglsts and other research groups.

Department of State was furnished selsmicity data for
Rangoon, Burma, and New Delhi, Indla.

The Geological Survey was assisted in the calibration
of their equipment used on the Ralnler explosion, and
was loaned copies of all seismograms for thls explosion.

The Bureau of Reclamation'was given data relative to
ground effects resulting from rumclear explosions.

U. 8. Coast Guard was given selsmicity date for the
North Atlantic, the Mediterrsnean, southern Spain,
France, Italy, and Turkey.

Maritime Administration was furnished seismicity in-
formation for the Philadelphia~Camden area.

Information about the purchase, construction, and op~
eration of seismographs was suppllied to: Stanford Re~
search, Panama Canal Co., Oregon Museum of Science and
Industry, LeMoyne College, University of Puerto Rico,
Harvard University, University of Clincinnatl, and others.
In addition, cooperation was extended to 6 universities,
1 state agency, and 13 firms engaged in geophysical or
navigation activities.

Earthquake information wes glven to General Electric
Company, American International Underwriters Corp.,
Kaiser Steel Corporation, W. R. Grace & Co., Allis-
Chalmers Mfg. Co., snd Moran-Proctor-Mueser and Rutledge
& Co.

International Agencles

Information about sgeismographs and earthquake motions
was supplied to agencies in Wellington, New Zealand;
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Selistury, Southern Rhodesia; Suva, Fiji; Santiago,
Chile.

Instrumental calibration was performed for agencies
of Ethiopia and the Belgian Congo. Periodic magnetic
activity reports were rendered to the International As-
soclation of Geomagnetism and Aeronomy.

INTERNATIONAL GEOPHYSICAL YEAR

On behalf of the U. S. Nationel Cormittee for the In-
ternational Geophyslcal Year, special magnetic observa-
tories with standard facilitles have been established at
Healy and Big Delta, Alaska; on the islands of Guem and
Koror in the western Paclfic; and at three sites in Ant-
arctica--Iittle America, Marie Byrd Base, and Wilkes
Base., At ell these stations, as well as at most of the
bureau'!s permanent magnetic observatories, the standard
recordings will be supplemented throughout the IGY pe=-
riod by high-resolution records obtained with instru-
ments of a new and improved design. Other special
equipment includes a differentlial magnetograph, devel=-
oved in the bureau for recording space gradlients of the
magnetic fleld at College, Alasks; a chain of unattended
recording statlons across northern Alaska and another 1in
the western Unlted States; installations of similar type
on a drifting station on the ice of the Beaufort Sea, at
three equatorial stations on Pacific islands, and at two
stations in Antarctica; and a number of visible record=-
ing megnetographs to be operated in conjunction with
ionospheric sounding equipment at various stations.

1t has already become evident from the differential
magnetograph records that the spatial patterns of the
short-term fluctuations have a wholly unforeseen degree
of local complexity, owing possibly to inhomogeneity in
the electrical conductivity of the earth's crust. An-
other interesting development, arising from the IGY
program in the equatorial region, is a new emphasis on
the manifestation of the equatorial electrojet as &
strong midday enhancement of short~period activity.

Selsmograph stations, established as part of the IGY
program, in Antarctica at the South Pole and Marie Byrd
Base, in western Paclific Ocean on Truk, Guam, and Koror,
and in Greenland at Thule, were successfully operated.
Results from all these stations, usually available with-
in a few days, have greatly assisted in the location of
earthquakes in remote sareas of the world. In addition,
they have supplied data for seismicity studies in thelr
immediate vicinity.

Office processing of fleld and observatory data is a
contimiing activity which has been substantially aug-
mented during the International Geophysical Year. A re-
lated activity 1s the operation of a section of the World
Date Center, which catalogs and stores in microfilm form
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the IGY data from all over the world, making them avail-
eble for use by scilentists of the Western Hemisphere at
a convenient, central location. The buresu 1s conduct-
ing this center for the disciplines of geomagnetism,
seismology, and gravity.

RESEARCH AND DEVELOPMENT

Development of a proton-precession magnetometer for
measuring components of the fleld is in progress. Work
has begun on another experimental instrument meking use
of optlcal pumping and the absorption of light in the
vapor of rubidium. 1In the office processing phase of
our work, & new method has been developed and 1is under
trial for mepping geomagnetic secular change in the
polar regions.

A research project on travel times of seismle waves
originating from muclear explosions on the Nevada and
Pacific Islands Proving Grounds was completed.

A survey of the Navy Microselsmic Project conducted
by the bureau indicates that storms at sea can be sensed
by selsmic technloues employlng tripartite arrays. Under
favorable circumstances when the selsmic stations face
the open sea, the storm parallels the station arrays and
adequate time lag is allowed, storms may be detected.

A study of selsmic waves resulting from the Rainier
underground explosion ralses some question as to the ex-
istence of the Sierra Nevada mountain roots, and gives
a slower velocity for longitudinal waves in Nevada come~
pared to Celifornie.

Benloff moving coll seismometer wes redesigned per-
mitting greeter precision in mounting the leaf spring
suspensions, providing for more than one galvanometer
tap, and several portable features.

Conventional selgmograph recorders were made more
adaptable by redesigning the lead screw and gear box for
dual motor drive. The changes provide varieble speeds
for rotation and variable pitch for translation of drums
on 8 single shaft and base.



GEODESY DIVISION

OPERATIONAL ACTIVITIES
Fleld

Iriengulation

Horizontal control surveys consisted primarily of tri-
angulation in areas requested for mapping and triangula-
tion supplemented with Tellurometer traverses for highway
surveys, On an average, six trliesngulation parties of
about 25 men each were engaged on trlangulation, and ~
three smgller parties of about 10 men each on the highway
work end special projects. An additional small party was
organized the latter part of the year for hipghway work.
The recovery and meintenance of control marks weas con-
tinued by en average of 10 . men during the yeer. Deteils
of work accomplished appear in tables that follow.

Precise Leveling

Three main -multiple~unit parties completed 103 unit~
months of leveling in the Western, Central, and Eastern
States.

Releveling of old first-order lines was underteken in
Florida, Georgla, Montana, Nebraska, New Mexico, South
Dakota, Texas, and Wyomlng. Leveling wes undertaken in
Meryland, Nevada, Virginia, and Washington as part of
the interstate highwey program. Leveling was continued
in the San Joaquin Valley, Calif,, where an extensive
study is being made of changes ln elevation.

Whenever feasible, our maln level parties set bench-
marks consisting of copper-~coated steel rods at 5-mile
intervals along the level lines. These rods are driven
to refussl, Rods have been driven to & depth of 110
feet., Supplementery marks consisting of copper-coated
nalls and brass washers are now being placed in roots of
lerge trees.

The recovery of henchmarks was continued in Califor-
nia, Florida, Georgia, Kansas, Kentuecky, Loulsiana,
Mississippl, Missouri, and Texes., The stamping of ad-
Justed elevations on benchmerk disks was continued in
Kontuckye.

Astronomic Observations

Astronomic operations were continued westward salong
the 35th parellel as far as the Texas Panhandle, com-
prising i first-order and 39 second-order position de-
terminations, A total of L3 astronomic positions and
11 azimuths were observed in various locsalitles in
connection with special defense projects.
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Gravity Observations

During the summer of 1957, ares gravity surveys were
extended northward over an area of aebout 16,400 square
miles in central Minnesota at an average station spacing-
of 6 miles, The new area was connected by gravity tra-
verse to the midcontinent baseline in North Dakotea.

The gravity traverse between the nationsl bases at
Washington, D, C,, and Ottawa, Canada, was re~run in
November 1957 to strengthen datum and calibration com-
parison between the American and Canadien systems,
During this operation a connection was made to the Mont-
real Internastional Alirport, the western terminus of a
recently completed trans-Atlantic gravity meter tile,
Eerly in 1958 operations were resumed on the east coest
base network between Washington, D. C., and Key West,
Fla, About 165 pendulum statlions were recovered and
connected to the network, Wherever possible, nearby
permanent points of lmown elevation were tied to the
pendulum stations to ald in future recovery.

Speciel gravity measurements were made at instrument
test facilities of manufacturers in Denver, Colo., and
Eristol, Tenn,

A new gravity meter celibration base was established
in the vicinity of Sperryville, Va, This new base,
consisting of two stations heving a gravity difference
of about 74 milligals, provides better celibration data
than the longer base previously employed.

Varistion of Latitude

The variation-of-latitude observatorlies at Uklah,
Celif., and Gaithersburg, Md., continued 1n operation
throughout the year. At Uklah, 3,557 atar pairs were
observed on 233 nights with complete observations on
1Ll nights. At Gaithersburg, 2,571 star pairs were
observed on 241 nights with complete observations on 50
nights. ’

Special Projects

Positions of Nike installations in the Washington-
Baltimore, Detroit, end the Buffalo-Niagara areas were
determined at the request of the U. S. Engineers.
Surveys consisted of location of a master installation
in each area and the surrounding Nike fecilities. The
azimith regquirement between the master and the surround-
ing installetions was within 5 seconds,

Observations and computations were made in a northern
Virginia instrument test area for the U. S, Engineer
Research and Development Laboratories., High accuracy



trlangulation of & small net with several astronomic sta- .
tions end lines measured with the Geodimeter were required,

The progrem of determining positlons for the VOR's and
VORTAC's for CAA wes continued, This was a cooperative
program with the photogrammetry division. Positlion loca-
tions ere by triangulation, traverse, Tellurometer, or
eir photographs.

Positlions of requested air nsavigetion facllitles were
determined for Ailr Force Bases st Altus, Okla,; Lake
Cherles, La.; and Marshall Fleld, Kans, Speclal surveys
were also conducted for the Alr Force at Cape Cenaveral,
Fle., and Cook Alr Force Base, Calif,

Tebulation of Field Activities

The fleld activities during the year, including reim-
burseble projects, are summarized in the following tables,

FPirst-Order Baseline Measurements

Iocelity Length .

Miles
Eleuthera Island Strip, B-woro-.oyoo.o.--ooa--c- l.6u
Lsesburg, Va. (Check measurement)-......o.o..... 1077
Jones Point, Veesevsesssssensssssssanseanssscans 0.32
San Ssalvedor I.. BOWOI'Qonovo..Qco-ooocoio-ouc.o 1082
Totelesssseseestscsessacsecssccansasnnsans 5-55

Geodimeter Basellne Measurements

Locality » Length

: . Miles
FitchburG'Burke, WiBeeesooonescostoenscnnsssancns 12.3&
Circle-Collar, We VBeeeorsaonsssvscoscocsssssnens 9,69

Greybull‘Germania, Wyo...-......--.............. lé.eg
Railroad-Squaw,'Idaho............-.-.....-...... 130%0
Reservoir-Wild HOPSG, UtBheessosesosocancssccncnns 9.80

Robinson-Clark, va.QC‘l..‘Olltt0"‘!“‘.!.‘.".. 12.62
Robinson~Fork Mountain, VBeeasessasesnsansaonnsan 12.68
Paris-Jackson, VBeasesrsecsasenscsasssnscccsnasnnas 18061
Leesburg BBSQ, Va......QQ....0..'...!...-'...... 1077

M&ryland Heights-sugar Loaf (ﬁRDL)’ Mdoc...ocn-. 18.11
KerrV1lle-Raleigh, TONNesesesosssscntscsnsocncee 10‘;2

Sunny~Duncy, lenMMNeececseesacrssssctcsascsaseascven 8.66
Dry‘MCCOOl, MiBSesescevsscacsessonessnssecascnne 10.2&
Fisher'Red’ PR--..-.....-.......-.--...--o--...o 9036
Divide'Bald’ Plesseeeeesosccnsassssscsassscscnsnn 11.02
Frankfort-Oakland, NO.............-..-..o......- 7028

Total.oottocolallnntcoo;tncon‘uo..c!ntoto'! 178.59




Trian~ulation—First- and Second-Order

Locality

Number of
stations

Arves

Californie Hwy' Surveyooo-oo-ooauoo
Millbrae to San Jose, Callifeciecsees
City Colle=ze, San Franciseco, Calif,
Senta Ane to Inyokern, Celifesesease
Delaware HZWy, SUIr'VeTeeessssoscssces
Salmon to Stanley, Idah.o.o-oaoocooa
Chariton to Creston, IoWB.eesesseas
Maine HWwy. SUIVeFesessscssessocsscs
Boston Havy Yard, MasSSeceecscsccsves
Detrolt area Nike, Michasesnocoooss
Pascagoula to Gainesville Hwy,
swvey’ I‘ﬁss'litltll.....'l..“.l
BHollendele aresa, MiSSenescecsesssee
Pearns Springs to Thornton, Miss...
Louisiana to Paris, MOsesvecosssccs
Big Horn Mountein area, Mont.-Wyo..
vicinity of Keene Airport, Ne Hovuo
Vieinity of Cepe ey, Ne Jeesocsose
Rio Puerco aresa, N. I’Iex...oonnncvou
Hwy. h.O % 91 Survey, NeVesaoosososs
Lovelock-Mill City area, NevVesiseess
Rewkirk-Medford area, Okle.-Kans...
Wilmer-Miami area, Oklesessoosesesns
Vicinlty of Burns, Oregeccsscescescs
;’!illiamsport gresa, Pa..oouo...noo-.
Northeest Philadelphia and Keystone
Shortway BWYe, PBesesevscssssscee
Western Tennessee 8r'€B.essessssssss
Carthage;Jefferson-Hinola-Troupe
erea, BXeoeosccvesosnsesosssosnvens
Fillmore to Ely, Utah-Nev......--.c
Franklin~Marlinton area, W, Va,~
Va...‘.l'l'l..'ll..l'.'..".'.l'l
Madison~Eeaver Dam ares, WiBeseesses
Renton area, WaBheeseecscssooscrase
South Seattle Freeway, Wash.eeeiesees
Washington Hwy, 10 SUrveYeececeeseee
washington, D.C.-Beltimore Nike
Sites, HBe=VBeneeoosasasocssncose
Washington to Baltimore, }Md. Bwy.
Survey‘“....C..l."......'."...'
Eegerstown to Frederick, lMd. Hwy.
su-rveynooolicolcocl-cc.coo.0.-0-0

Weshington to Frederick, Md. Hwy.

®P 0 OIPIOGIOIOEICGEOIOSTEOEOIQSIPOIOTEOEOBTOEPTVITTISTS

Surve
washingzon Circumferential Hwy.
sm’vey, I'Idc'vaoothcocnoooan.o"o-
Virginiﬁ Hwy. Surveys............-.
Fort bPelvolr ERDL, VBseesecccsccess

Jarked and
Intersection

ely
25

3
50

6
62
33
22
29
83

60
29
26

21
156
7

3

Ll
361
Lo
i23
39

23
116

20
358

231
51

Square
miles

360
330
6

3,050
150
1,300
550
beEn
25
760
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Trianruletion—First- and Second-Order = Continued

Locality Humber of Area
stations
Marked and Squeare
Intersection | miles
Ne Virginia ERDL Tecst Aref.sgeesss 15 1,390
Alexandria to Falls Church Hwy.
~end Buorke AT, VOBesresarosesane 53 110
Chnentilly Adrport, Veseseesseocsses L8 220
Woodrow Wilson Bridre, Va.-Mdiee.. 3 3
frend EBshama end Eleuthera, B.VW.I. 37! 1,400
Cape Cenaveral 8res, ™lo.seececses 12 12
Total.OIOIl....C.llQQQIQ.‘l.. 3’379 61’5’4‘9
Barthqueke Surveys
014 New
Vicinity of Heyward, Califieecsces 22 18 | 3,400
Vieinity of Palmdale, Califceceaes 25 2 70
TOtal..OOOODOOOQDQOQQCQOo‘ll. L‘.? 20 3,).‘,70
Astronomic leterminations
(Including old stations)

Locality Latitude Loned tude szimoth
ArKens8Siecessesessves 2 2 Cieecnes
Californigececess,..,. 16 1o
F‘lorid&.......n...-. 1 1 IR
Georglaieceasncassens 1 1 sevena.,
Mar la.ndo seasessrss e 3 1-
l‘Eevgda...:....-...... % i esswapue
New YorKeerieesossnnes 2 2 2
North Cerolingess,... 2 2 ctesssas
Oklahoma......'.-.‘.. 25 25 cse s e b
South Carolinfecesses 7 7 ssevrens
BY-3eboU-1-1- 1-1- T Z 1
T X B8 eetsnenannsnanans L & cessacus
Virginige.veveoeennss 10 10 4
Territory o1y Eeweii.. 1 1 cevesans
British “West Indies., o o
nscenslon Islend.,... 3 3 sere e

Totaleiievennaen S7j So 11




Gravity Determinations

(Including old stations)

Locallity Aree coverage Base net
' stetlons stations
‘Colorado-l..0...‘.'.'."' LR BN B0 BN B BN B B I N 12
Flox'ida...........-..-... sessssescenes 107
(61123 of - - W cersessscance 51
_Iawyland.C.....lﬁotoi'l'. ® S PO e PV OETr RS 3
MiNNeSOta. ceesoanceonnnns 523 i5
New York“..‘..’.l.l“... S 00800t 8
RNorth Carolina.--........ esscesascsnven 75
Pennsylvanig.eecesosssecee vescscssneren 8
South Carolina.-ncnaao-oo 28 08 5080006008 13
Tennessee.'.'..'......... O @ 0 0P oA S ODN 2
virginia".?..".'D.'.... P 8 9 ¢80t e o BL‘.
Foreigneeeeceesseccsscens tsescsesscasns 7
Total’..........‘.’. 523 385
Leveling
State Pirst- SecondH State First-|Second-
order order order order
miles nmlles miles miles
Californie.. {1,526 ‘948 |Pennsylvania... 5 38
Florida..... 5 - 2 lSouth Carolina. 0 15
Georgla.....{ 600 86 {South Dakobta... 65 12
Kentuckyees. 56 2 [(Tennesse8..eses 1l 30
Maryland.... 0 253 [ITeX8Beeccecesss 681 312
Mississippi. 39 8 [Utaheseseessaad O [4
Montantesesee 167 59 Virginiav.--ooo 6 56“.
Nebraska.... 2 0 lWashington..s.. 1 181
Keveda.sease 3 887 {West Virginim.. L2 936
Hew Mexico..| 361 211 [Wyomingeeessveo 257 8
New YorkK.... 0 5 :
Ohioo‘oocuos 32 728 TOtaJ....... 3)957 5’330
Tellurometer Traverae
Locality Number of Length
. New Stations Miles
Virginis Hwy. Survey 3 299
Meryland Hwy. Survey * 105
Andreanof Islands, Alaska 12 97
=% 7% D 12 501

#Included with Triangulation



Reconnalssance

Locality

Area

Rio Puerco area, Ne MeXeeeeserocvscsaescccsnse
Portage~Beaver Dam ares, WiSeeeeeossoccescne
Hwy. 0 Survey, NOVesavsorsescscsovesssccans
Vicinity of Burns’ Oreg.ob.ooonoou--oooooooc
Washington Hwy. SUrveyecsssssscncsscsoscnves
Bis Horn Mtn, aree, I'Iont.-‘.%‘ycv........-.. XX}
Pascagoula to (Gainesville Hwy. Survey, fiag,
Phillipsburg-Lock Haven area, Po.cecseccccsss
Boston Harbor,‘ MaSB8eceersessasessasavsccscns
Delaware Hwy. Survey...................--.-.
Chantilly Airpoz‘t, Va.....-..-.....-.-..-...
Earthquake Re-investigation, Calif...esecess
MOJBVB-Bﬂ’StOW, Califeueessvesonasessncasnae
Cape Caneveral, Flflceccsccocsctonsesccnncncse
Rehoboth Beach to Hog I., Dele-Vaseeeiossesss
Louisiana to Paris, MOssesosovsosscnnsevensses
Kosciusko to Fearns Springs, MiSS.csececessse
Maine HWY, SUPVOFeccevssoccscsssancsacnannns
Cape Cod area, MaSBeescsvevscscecsnvasconcens
ERDL Long Line Test, Floceseosesescanossnces
Buffelo Nike area, Ne Yeeceeeeseesesestssocen
Keystone Shbrtway Hwyo’ o - P
Permmseylvania HWY. SUPrveYeessesesenrcsnssasace
Washington Circumferential Hwy., Md. & Va...
Virginia Hwy. Survey......~...-...-.......-..
Ma.ryland HWY. SUPrVeYeassocsccsaancssssssanasse
Lovelock to MillCi y. NGVQ.co.cunuoqc-c.tp-
British West INQleSeseccescesncecsssccassasns
South Seattle Freeway, Wash...ceceescecscacss
Renton area, Wesheeeeeosseosestcoscssccascenns
Burke area’ Va....‘.....'.....I........'....
Okmulgee ares, OKlBecesoressesccccnsscnccros
Eureka Springs-Arcola Areg, Mo.-ArK.ceccsves

Totu.oo-o-o-aoo...on.---ooo--...-00'00

Sagury
at

2,160

Sunmary of Geodetic Work, June 30,

Total to .
June 30,1958

July 1, 1957 to
June 30, 1958
Triangulation, first- and ‘

second-order.....stations. 3,411
Levellng, first~ and

second-order.....mlles.... 9,267
First-order baselines...... 3
Geodlimeter length measure-

MONLS s iiiennenranroncacnns. 16
Second-order baselines,..., 0
Latitude stations (New).... 6Z
Longitude stations (New)... 6
Azimuth statlonS..cceevevee 11
"Gravity stations (New)..... 733

152,563

431,465
453

%
1,365
1,207
1,429

11,923
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Office

Adjustment of Iriansuletion and Helated Activities

In'recent yezrs the problem of fitting new surveys
into the existing or previously adjusted network has
become extremely critical., In many instences the adjust-
ment of & new survey would pive corrcctions as large as
15 seconés on an observed sngle. Rather then distort new
observetions by plecing such large corrections on them,
it has been found more satisfectory to readjust portions
of the existing network simultaneously with the new survey
end thus heve a larger area oyer which to distribute the
closures.

This technique, freguently referred to s “relexation,™
has been used for the adjustment of several lerge projects
during the pest yesr., When the new surveys on thc Olympic
Peninsule were adjusted, 1t wes necesssry to revise the
exlsting network along the Pacific coest from the Columbie
River to the Strsits of Juan de PFuca; even the arcs along
the streits were revised, It was also necessery to revise
all of the secondary control along the canals, inlets, and
bays in this region., This is a major project and almost
all of the revision work wes completed at the end of the
fiscel yeer.

A comperoble project wes in northern Indlanes where 6
area networks were adjusted simultaneously with 3 first-
ordcer arcs, 1 extending eest to west and the other 2 ex-
tending north to south. The maoximum corrections to angles
were approximetely one-helfl the slze that they had been
when the 6 area networks were adjusted separately. The
Improvement in the adjusted results more than justifies
the additionel effort required to mske an adjustment of
this size,

Similer techniques were used in the adjustment of the
trisngulation in the Red River eres of Texas and Okla-
homa. In this case, L ares networks were combined with
2 first-order arcs crossing east to west and north to
south.,

Another large project involved the adjustment of en
eree network in northern Illinois, %this network includes
the aree vest of Chicago ané Cook County with many urbean
ené industriel sites,

Other major projects completed include the triangula-
tion in the Everpgladee of Florids, the Petosky area in
northern Michicen, the Quitmen-Butler aree in ilississippi,
end the ‘ountain Home areas in Arkenseas,

The special project completed during the yeer for the
Engineer Research and Development Leboratories at Fort
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Belvoir wes the establishment of a precise geodetic net-
work in northern Virginis. This project was primsrily a
reobservation of the triangulation along the obllique arc
from Suger Loef lMountein to Clarke Mountain, Three Geod--
imeter baselines, each measured with two Geodimeters, and
three Laplace azlmuths were included, The observations
vwere adjusted on an individual detum in order to eliminste
the distortion which mipght result if they were adjusted
into the existling network.

Special surveys for the control of Nike instaellations
in the Washington 'and Baltimore areas and in the Detroit
area were adjusted. Vhile these surveys did not involve
extensive networks, the specificatlons relating to the
accuracy of the military installetions required detailed
attention in planning snd adjusting the field surveys.

The sdjustment of the surveys resulting from the inter-
state highway program has become & major phase of the
work of the triangulation branch and will continue to be
for meny years, In a few states the projects have besn
completed, In severel others, fleld surveys are still
underway., Adjusted results have besn furnished for the
sectlons of the highway surveys as repidly es possibdblo,
This type of operation has been carried on in Washington,
Oregon, California, Nevada, South Carolins, Virginlas, end
Marylend., Similar surveys heve been made in Mississippi,
Pennsylvania, and iaine, but no office computations were
made on any of these surveys.

Considersable effort has been required in the computa-
tion of the survey data for the location of the VOR's or
other eir navigation facllitles, Thls branch has been
responsible for computing the results of surveys made by
both geodetic and photogrammetrie parties.

During the year, the unit which had been engaged on
processing horizontal control records of Thalland com-
pleted that assignment. Thisg perticulsr project, under-
token at the request of the Army Mep Service, required a
great deal of effort end patience because of the inter-
pretation of the records and language difficultles. The
total project involved adjusting a primery network of
trianguletion, A supplemental network of triamngulation,
meny intricete troverse networks connected to both
primary and secondary points, and numerous points deter-
mined by resection,

Adjustment of Leveling

. As of June 30, 1958, the total amount in the lovel
net was 431,465 miles of first- and second-order level-
ing elong which 358,757 benchmarks had been leveled
over,

The following compututions and adjustments were com=-
pleted during the year: preliminnry computations for
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4,807 miles of first-order and 2,810 miles of second-
order leveling; 21 least-squares adjustments comprising
2,807 miles of first-order ané 3,54l miles of second-
order leveling; and the distribution of closing errors
on 1,537 miles of first-order and 3,569 miles of second-
order leveling.,

Astronomic Compututlons

Processing of first- and second~order astronomic desta
was kept nearly current with the fleld observations,
comprising a total of 113 letitudes, 111 longitudes, and
16 Laplace azimuths. A number of sun azimuths were de-
termined in connection with the CAA VOR program, Star-
place reduction tebles were prepsred to faclilitete the
evaluation of latitude observations at Ukish and
Gaithersburg. Other processing included chronograph
tapes for observetions with the Danjon astrolabe at the
bureauts IGY station in Honolulu and estronomlc posi-
tional data obtained gt the South Pole station by the
American Anterctic team.

Gravity Reductions

Position, elevetion, and anomaly data were processed
for the 1957 gravity survey in ifinnesota. All ares
gravity survey date observed in the 1951-1956 period,
toteling about 6,200 stations, were compiled in a uni-
form 1ist on the IBiM equipment in conformity with a
numerical system for designating stations. Data were
processed for the gravity base traverses ashington-
Ottewa-Montreal and Weshington-iiami-Key West. Speciel

ravity computations and isostatlic reductions were con-
inued for the Air Force Missile Test Range and other
egencies in connection with national defense projects,

Few York Computing Office

The New York computing office has been operating a
number of years, Consisting of about 22 employees, this
office supplements the Yashington office in several
phases of the work including the processing of triasngula-
tion and leveling observaztions; meintaining the triangu-
letion diazrems; end editing and typlng of geodetic in-
formetion for reproduction and distribution.

NATIONAL AND INTERNATIONAL COOPIRATION
National Agencies

Field gravimetric and estronomic surveys end office
reductions were continued in connection with geodetlc
development of the ALilr Force iissile Test Renge originat-
ing &t Cepe Canaveral, Fla, First-order astronomlc posi-
tions were determined at three stutions on Ascension
Island to improve geodetic coordination with Cape
Canaveral, Deflectlons of the verticel were observed at
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verious missile test facilitlies in Californie and Nevada.
Ceveral Leplace ezimuths and deflections of the vertical
were observed for control of peodetlc triangulation in
the ZRLL northern Virginie test area, In connection with
gyroscope development, gravimetric and estronomic data
were obtained at leboratories in Bristol, Tenn.; Denver,
Colo.; and Owego, N. Y,

International Agenciles

Personnel of the geodesy division heve teken en active
pert in the program of the Internctionsl Associstion of
Geodesy, In addition to the triennlal meetings, there
tre symposiums on varlous geodetic subjects held during
the three-year interval between the genersl assemblies,
This buresu has e direct interest and responsibility in
most of these sctivities, The last meetling held in
Toronto, Canada, September 1957, was well attended. The
next reneral assembly will be held in Helsinki, Finland,
in July 1960,

Participating in the longitude and lstitude program
of the IGY, an observatory was established on U, S, Navy
property at Honolulu, T, H., in September 1957, Since
Januery 1958, a continuous observing program has been
maintalned with the Merkowitz dusl-rete moon camera and
the Danjon impersonal astrolsbe, Time control is pro=-
vided by a quartz clock monitored by signals from WWVH
on the Island of liaul. Astrolebe observations are re-
corded directly on tepes fed through & digltel printing
chronograph.

RESEARCH AND D:VELOPMENT
Geodimeter and Tellurometer

The Geodimeter has been continued in use as the 1ln-
strument for measuring first-order baselines, Experi-
ence has shown that 1t is very reliable and cen be used
for baseline work in first- and second-order triangula-
tion, The only limitetion is the length of 1line, The
optimum length of line 1s between 10 and 15 miles. Ve
have never been able to meessure & line grecter than 25
miles in length,

The Tellurometer 1s being used extensively in extend-
inr second-order surveys elonsg the proposed routes of
the interstate highway system, “his instrument gives
satlisfactory second-orcer results on lines 3 miles or
greeter in length. On shorter lines, particularly when
they ere less than 1% miles, we htve encountered con-
csiderable uncertainty. Vhen Yellurometer measurements
heve been combined with trienpulation, it hes been
found necessery to adjust trienpuletion first and then
fit the Tellurometer measurements to the trienculstion.
khenever simulteneous sdjustments of trianguluction end

Tellurometer messurements have been tried, it hus bteen
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found that the triengulation is dlstorted unduly. Gener-
ally, in these cases where the Tellurometer measurements
cennot be combined with the triengulation, a review of

the Tellurometer records has disclosed thet the "swing"

is abnormally large; i.e., a range of 2L to 30 inches.

A complete set of observations consists of 12 measure-
ments, each of which i1s to the nearest millimicrosecond

or gpproximetely 6 inches. VWhen the range of the measure-
ments is 1, or 5 millimicroseconds it is obvious that the
arithmetic mean could be uncertain by 2 or 3 millimicro-
seconds, It 1s belleved that when an observer encounters
conditions of the atmosphere or ground coverage whilch pro-
duce these large "swings" that the stetion locetion should
be changed in an effort to reduce the "swing" end increesse
the accuracy of the line messurement., Hesearch will be
continued in an effort to improve the quality of the
megsurements obtained with this instrument.

Progrems for High Speed Calculator

#xcellent progress has been made for developing pro-
grams for the high speed calculator which are needed in
the adjustment of trianguletion and related computations
as well as for processing comoutational work required in
the ectivities of other divisions.

A1l of the opereations required in the adjustment of
triangulation end traverse have been programmed includ-
ing the transformatlon of state plene coordinates,
either from geographic positions to plane coordinctes or
plane coordinates to geographic positions,

During the yeer, there heve been special requests for
the computation of projections for nautical and aero-
neutical charts, The required programs have been written
and the projections computed. . '

Programs were written for the processing of the geo-
magnetic observatory date as well as the reduction of
worldwide geomagnetic data for the 1960 isogonic chert
series, . .

A progrem was developed for the analyticel adjustment
of gerial triangulation for the photogremmetry division.
This program determines the coordinstes of plcture points
on & photostrip which has several identified control
points, An adjustment is made to fit the strip to these
contreol points, The progrem 1s unique in that it includes
the trensformation of the ground coordinates .of control
pointe to the axis of flight system, the transformation
of machine coordinates of the plcture points to the sxis
of flight system, the formetion of the observaetion equa-
tions, the solution of the resulting normal equatlons,
the computstion of the residusls, and the computation of

- the finel adjusted coordinates of all ground points,

A program was developed for processing VOR flight test
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date for CAA. This problem involves reducling slope dis-
tances measured electronically to sea level distances
and then computing the ground position of the plane by
trilateration. There are additional requirements for
beerings to other VOR's gliving consideration to the
magnetlic declinatlon ut each VOR, It is anticipated
thet this relmburseble work will increasse many times
during the next fiscal year.

Space Adjustment of Trianguletion

One of the speciel study groups working within the
International Assoclation of Geodesy has been investigat-
ing techniques for adjusting large networks of triengula-
tion giving consideration to the reletion of the geold
and the ellipsoid. ©bBrigadier i, Hotine, the Director of
2ritish Overseas Surveys, has served as ochairman of this
study group. About two years ago he proposed a method of
cdjusting trisngulation in spnce wlith a technijue besed
upon vectors end direction cosines, The first plen was
to use condition equatlons but because of the bureau's
experience in compubting, using condition equations and
-observation equatlions, 1t recommended the applicution of
obsorvation equation technignes., Wollowing these suzies-
tions, he made further developments and was eble to nake
e preiiminary revort at the Tor-nto .‘eeting (3September
1957), of the International Union of Geodesy and Geo-
physics,

The puresu apreed to worlk with Bripadler iHotlne and
his asslstents on this new technigue. 'The nccessery
prourams for making edjustents of this type on an
electronic czlculator were developed in this buresu and
computations made on the observations of the network of
triangulation at “hite Sends, N, rex. The technigue
requires trigonometric leveling of high precision if an
gceurate figure of the earth or undulations of the jeoid
are to be deterwmined. The results from the White Sands
Test indicated thet these observational data were inferior.
It demonstreted tne weneral usefulness of the speace
technique, however, ,

Following this, a test computation wes made of the
Pesadena base net using obsorvations made 35 years ago.
There were no astronomicel longitudes determnined on
this project,  but the quality of the trigonometric
levelling over the north-south lines, 1. e., the llnes
from the points slong the baseline to the mountain
stations, was superior. The deflectisn of the vertical
computed from the trimonometric levelinp and the hori-
zontel directions agreed very closely with the defllec-
tions es determined from the astronomic latltudes.

Addltional tests are bein: made on tho Pasadens base
net, as time permits on our calculator. A full report
will be published upon the completion of thece tests,
These studies have shown that this spuce technlque has
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a very practical epplication in the adjustment of hase
nets 1n mountainous areas. The adjusted lengths or
sldes of a large figure in mountainous regions may be
more accurately computed from a base meassured in the
valley through the use of this speclal technigue.

Earthqueke Investigation

Following the earthquake of March 22, 1957, an area
network of triangulation covering the San Francisco Bay
reglon was reobserved. Two identical adjustments were
made using observations of 1951 for comparison with ob-
servations of 1957. The results dld not disclose any
major horizontal displacement which might have resulted
at the time of the earthquake. However, the results did
show the same cresping movement in a horizontal direc-
tion that has been disclosed by many earller resurveys.
The magnitude of this movement was larger than would
normelly be expected in a 6-year period.

Because of ‘1limited time avallable for investigations
of this type, no further studies were made., It 1s be~
lieved, however, that further Investigation should be
made of observations in this region, both prior and
following the earthquske of 1957.

Instrument Improvements

New equipment was adopted for recording first-order
astronomic longitude observations, resulting in simpler
operation, better verformance, and reduction in weight.
An electric-driven drum chronogreph replaced the conven-
tional weight-driven type, reducing total shipping welght
from 150 pounds to 15 pounds per unit. The vacuum-tube
emplifler was replaced by a more compact translstor
amplifier-filter having about 90 percent less battery
drain and greatly improved response and stability.
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CHART DIVISION

OPERATIONAL ACTIVITIES
Neutical Charts

Compilation work was accomplished on 559 nautical
charts. These included 1l new charts, 7 reconstructed
charts, 16 new editlons, [j68 new prints, 2l reprints,
and 30 overprints. Nine hundred and three items regard-
ing daengers which required hand corrections, as well as
other navigational information were reported to the
Coast Guard and Hydrographle Office for publication in
the weekly Notlice to Mariners.

A total of 812 nautical charts were on issue at the
end of the year. To produce the 940,993 copies issued,
475 printings were necessary. Military requirements
were less than in the previous year, but issues to the
public increased by 67,784 coples--an increase of 12
percent over fiscal year 1957 which in turn showed a&mn
even greater increase over the year before. The
increase in civilian requirements is undoubtedly caused
to a great extent by a greater nationwlide interest in
pleasure boating.

The following new unclassifled charts wers published
during the year:

New Nautleal Charts Published

No. . Title : Scale

456 | Canaveral Harbor, Fl@..esccssscssasess | 12310,000
- 4134 | Kaneohe Bay, Oshu, Hawalian Islands...| 1:15,000
g197 Apra Harbor, Marianes-Guam...seeessese | 1:10,000

83l | Port Heiden, Alaskfi.ciessvessccccaccrs 1:80,000
9369 | Port Clarence and Approaches, Aleska.. | 1:100,000

The followlng unclassified nautical chart was
canceled during the year:

- Nautical Chart Canceled

No. Title Scals

9385 | Port Clarence and Grantley Harbor 1:80,000




Aeronsutical Charts

It was necessary to produce 1,492 aeronsutical charts,
in seversl serlies, to meet civil and joint civil-military
requirements during fiscal year 1958. This represents a
net increase of 55 charts over the previous year, as fol-
lows: 11 Radio Facility charts added, 18 Terminal Area
Holding and Departure charts added, 36 Instrument
Approach Procedure charts added, and 10 auxiliary charts
discontinued.

Maintenance of the following charts was accomplished
during the year: 194 standard series charts with 303
issues, Ylj Radioc Facility charts with 309 issues, 86
Terminal Area Holding and Departure charts with 335
issues, 1,137 Instrument Approach Procedure charts with
2,121 issues, and 31 auxiliary charts with U4 issues.

The recompilation of the Sectional serles was contin-
ued, incorporating in these compilations new concepts of
what is necessary in visual flight. Eleven charts were
recompiled, maxing a total of 17 now being issued on the
new format.

The conversion of the Radlo Facility charts to the
new folded format adopted in fiscal year 1957 was com-
pleted, and now the United States, Alaska, Hawaii, Puerto
Rico and the Virgin Islands are covered by the new
series. The increased installation of navigational alds
and controlled airspace cesused a marked increase in pub-
lication of new editions and supplementals of this
series. All Radio Facility charts were converted to show
the nautical mile &s a unit of distance. This change was
in conformance with a decislion of the Subcommittee on
Aeronsutical Charts and Maps of the Air Coordinating Com-
mittee. The Civil Airways and Mileage chart was recon-
structed to give greater clarity and to give greater
assistance in plotting new facillitles and in scaling
distances.

Five positive control corridors within the Unlted
States from 17,000 to 22,000 feet above mean sea level,
which became effective on June 15, 1958, are now shown
on 12 Radio Facility charts and on the Civil Airways and
Mileage chart. A special notice outlining the Civil Air
Regulations effecting the positive control alrspace was
issued with the June 9, 1958 Civil Airways and Mileage
¢hart.

Alrcraft Position chart No. 3071 was reconstructed to
give & better presentation of consol, loran, isogrlv,
igogonic, and air-sea rescue navigational information.



The Aeronauticel Planning chart, AP-9, was recon-
structed to glve a clearer portrayal of the airways in
congested areas.

No flight checking of aeronautical charts was accom-
plished this year. This is regrettable for several rea-
sons: (1) Flight check is one of the most important
phases in the preparation of an aeronauticel chart be-
ceause it not only insures the lncorporation in the chart
of the latest changes, but also gives the compiler the
airmant's view of what should be emphasized on the chart.
(2) No flight check has been accomplished since fiscal
year 165L4. (3) There has been an accelerated rate of
construction in the United States during recent years,
such as highways, dams, manufacturing plants, and
suburbs, all of which affect the aeronautical charts.

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

Summary of Aeronautical Charts Published

No. of No. of
charts New charts
in New edi~ Re~ in
Series serles,|charts | tions |prints| series,
July 1, June go,
1957 195

U- S. WACCIOQOQOO u3 LR 71 seee e L‘.s

Alaskan WAC...... 19 ceees L7 eeene 19

Sectional.c.ecoen 88 | soeen 143 5 88

Jet Navigation... Ll eeuen 5l cenne L

TOCBLeeeeanonnnsa 23 cesen hg ceens 23

U. S. RFesevnnees 1 15 13 2 22

Terminal Ares.... 6 18 313 L 86

Alaskan RF.vveoss 1l veess L] eeeee 1

Us S. RF=-YOReeens 15 15 133 2 21
Instrument !

Approach

Procedure......| 1,101 54| 1,363 7041 1,137

Route....‘lloio.l 11 ® e 9 0B 11 L BN B ) 11

Planning..eeeveee | 2§ eress 2! cvees 2

Aircraft Position Ll oveene L 1 L

Qutline Mapeseoss 15 | sevea | wosas 2 11

IsogonlCeeeaessss 1l N B 10

Azimuthel.ecveses 3 ceree | veens 1 3

Miscellaneous.... 12 ceres | evees 1 7

Totaleseseons 1,437 102 | 2,248 722 1,492
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Chart Reproduction

Demands on reproduction services durling the year re-
quired the production of 37,188,000 copies of the
burean's nautical and aeronautical charts and related
miscellaneous data. This represents an increase of
68,000 copies of nautical charts and an increase of
292,000 coples of aeronautical charts to the public, but
a considerable drop in both nautical and aseronauticsal
charts to the military. A total of 61,000,000 close-
register press impressions were necessary to produce
these chart requirements.

The requirement for the number of editions of nauti-
cal charts to be processed and printed has lncreased
steadily for several years, In fact, the demand for
neutical charts was so great that there was neither com-
pilation nor reproduction cepacity to meet the demand,
and, as a result, 25 charts were on back order and 2i
charts had excessive corrections requliring printing at
the end of the year.

The expanded Radlio Facility chart program was started
and it is estimated that this program will increase
press impressions approximately 200,000 per month.

. Acceptance of a change in specifications for seronau-
tical chart peper from high wet strength msp paper to
chemical wood map paper effected a saving of spproxi-

mately 13 percent in the cost of meronautical chart

paper.
Chart Distribution

Nautical charts and related pudblications as well as
aeronautical charts continued to be sold through author-
1zed agents located at principal seaports and airports
throughout the United States, Alaska, Hawaii, the West
Indies, and a few foreign countries. In order to fur-
nish more efficient distribution, chart distribution
centers continued to be maintained in New York, Kansas
City, and San Francisco, to supply agents and the public
in those areas. In addition, charts are also avallable
in the Washington office and in designated buresu
district oftices.

At the close of the year, the buresu was represented
by 328 nautical and 488 meronautical chart agents--an
increase of 38 over the previous year. Agents and dis-
tribution centers are informed when charts become obso-
lete and must be withheld from sale. Chart agencies are
inspected to promote the standard of distridbution de-
sired by the bureaun. During the year, 43 percent of the
nautical agencies and 4B percent of the aeronautical
agencies were inspected. Of these, 92 percent of the
nautical agencies and 91 percent of the aeronautical
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agencles were found to be performing their duties in an
efficient manner.

Nine hundred and forty-one thousand neautical charts
and 3,903,000 asronautical charts were issued during
the year., Although military requirements for charts pro-
duced by the bureau fell off during the year, civilian
requirements increased, and receipts from the sale of
charts to the public reached an alltime high of $655,651.

The issue of Radio Facllity charts showed a big in-
crease over the previous year; approximately 1,400,000
more coples were distributed than in the year before.
At the end of the year, 7,065 subscriptions to aeronau~
tical charts were being maintained.

The practice of printing certsin nautical charts on
schedule was discontinued, because it is more practical
to print them upon exhaustion of stock. Neutical charts
with 4O or more hand corrections are now placed on the
Exhaustlon Report and are printed regardless of stock.

It 1s more economical to obsolete a chart with L0 or more
corrections than to hand-correct it.

The progrem of hand-correcting nautical charts to pre-
vent large stocks from becoming obsolete was continued in
the Washington office and in the New York and San Fran=-
clsco district offices. Over eight million hand correc-
tions were made during the year. ,

The distribution of charts and related publications
for the past three years is shown in the following table:

Charts and Related Publicatlons Issued

Type of chart or ‘
publication 1956 1957 1958

Nautical and Tidal )
Current Charts...... 762,384 | 1,034,926 940,993

Standard aseronsuti-

cal charts........es| 9,562,996 9,891,123 7,990,070
Instrument Flight
* Charts.sseoeesesssss | 33,086,405 43,720,580(26,912,902
Miscellaneous maps

and charts..ceeeeens 52,859 53,771 51,043
Coast PLlotB.ceecssss 9,309 10,994 9,633
Tide and Current

(NS Py 72,205 73,437 70,991
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) The distribution of nautical and aeronautical charts
during, the year was as follows:

Distribution of Nautical and Aeronautical Charts

NAUTICAL

Number Percent
S8leBucecccscrrsscrvacca 502,840 53.44

O0fficlial Distribution:
Coast and Geodetic
SUPrVeYesceccnssssea 13,256 1,51
Coast Guardeecscececsve 2627 .92
Other Executilve

DepartmentS..cesees 16,789 1.78
Congressional..evesse 3,29 35
Foreign Governments.. 2,09 22
MiscellaneoUS.eseecee 1,012 .11

46,079 4.89

- Reimbursable:
Department of Air '
POrCOicecessessscns 1,910 .20
Department of Navy... 318,895 33.90
320,805 34.10
condemnedonolo-.a.‘no'o 71,269 7.57
TotAleseesasovases 940,993 | 100.00 940,993

STANDARD AERONAUTICAL
88188 ccseoveceravescsns | 1,161,830 14.54

Official Distribution:
Coast and Geodetlc

smeytﬁtl...'ﬁﬂﬂ.' 21’19’4- .26
Civil Aeronautics

Administration 127,686 1.60
Other Executive

Departments......s. 31,223 39
Congressionfl..cccesee 09 .01
Foreign Governments.. 4,518 .06
MiscellaneouS..cocoss 1,150 .02




Distribution of Nautical end Aeronautical Charts--Con.

I Nunber l Percent
Reimbursable:
Department of Alr
FOI‘OG...........-.- h,923’006 61061
Department of Army... 4,289 .05
Department of Navy... | 1,250,114} 15.65
Special printings.... 102,325 1.28
6,279,764 78.59
CondemneG.eceecsesssaces 361,896 4.53
Tot8lecveoosoannes 7,990,070 100,00 7,990,070
INSTRUMENT FLIGHT
S81leBeecaccescccscassas 3,694,128 13.73
Official Distribution:
Coast and Geodetic
BUIVEFesserosascnas 41,147 .15
Civll Aeronautics
Administration..... 1,489,650 5.53
Other Executlve
DepartmentS.ccesesn 79,852 .30
MiscelleneouB.vessass 1,659 .01
1,612,308 5.99
Reimbursable: : ]
Department of Air
Force.cveceenssnnee | 20,782,650 77.22
Department of Navy... 1,800 .01
20,784,450 77.23
Condemned.ceeceessesene 822,016 3.05
Total 26,912,902 100.00 | 26,912,902
ATR FORCE AERONAUTICAL
Total 18BUG.cccessscsrrascassssscssansnsrane 539,880
e
Grand tot&ln-~..o.'-.--'-o---ou-ovc-oou 36,383,8&5




NATIONAL AND INTERNATIORAL COOPERATION
National Agencies '

Thirty-two classified charts were maintained and 11
printed; 9 special purpose charts were maintained; com-
pllation of 29 special purpose charts was completed, 11
of which were started in fiscal year 1957; 1 chart was
revised and printed; and 7 charts were overprinted, for
the Hydrographic Office. Two Cronar film positives of
the projection and type, drainage, and contours of the
Atlanta Local chart were produced for the Naval Photo-
graphlc Interpretation Center. A rectangular grid for
use on the Navy's special experimsntal "Polaris" rocket
project was produced for the Naval Ordnance Leboratory.
A "Daylight Computer," consisting of two polar stereo-

graphic base maps and a series of overlays, was produced
for the Navy Bureau of Aeronsautics.

The long-range program of compilation of shorelins
and depth curve changes, as part of beech erosion
studies, was continued for the Corps of Engineers.
Color separation and engraving of negatives for maps of
various locations were accomplished for the Army Map
Service.

The following work was accomplished for the Geologi-
cal Survey: The application of hydrography on 68 quad-
rangles was verified or reviewed; negatives were
corrected and lithographic coples furnished of L9 TVA
maps; film positives and negatives of 9 Sectional Aero-
nautical charts were produced for use on a special map
under construction; and various type composition and
stripper film positives, and film positives of L3 World
Aeronsutical charts were furnished.

The service of engraving, processing plates, and
printing Post Route and Rural Delivery Maps Tor the Post
Office Department weas continued.

The Govermment Printing Office was furnished printed
coples of Coast Pilots, Adiaebatic charts, nesutlical chart
symbols, World Aeronautical chart No. 407, and Route
chart No. 2219.

For the Civil Aeronasutics Administration, the follow-
ing was eccomplished: A schematic alrways map depicting
United States air navigation and communlcations system
was produced for the CAA Aeronautical Center, Oklahoma
City, Okla.; 17 pictorial computer charts were produced

- for the Technical Development Center for use in a pic~
toriel computer under development; 15,000 copies of the
Cleveland sectional chart were furnished the Examination
Branch for use during pilots' examinations throughout
the United States; 10 Preferentiasl Route charts were
produced for the O0ffice of Air Traffic Control for pub-
lication in the Airman's Guide; and photographic copies
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of 5 World Aeronsutical charts were furnished for use in
court. -

A Pressure Reduction Calculator was produced for the
Weather Bureau In accordance with specifications furnish-
ed by the Observation and Station Fecilities Diviaion.

One thousand and eight hundred film negatives of grid
maps were furnished‘the Bureau of Census.

One paper print of 207 maps and enlargements of two
Sectional Aeronautical charts were furnished the Airways
- Modernization Board for a study of alrways and charting.

Assistance was given the research staff of the Litho~
graphic Technical Foundation in the preparation of
resolution targets of extreme accuracy for studlies in
halftone photography. Twelve targets consisting of
concentric circles from 0,0176 inch to 0,220 inch in
dlameter were produced by engraving and photographic
reduction methods. 8ix have met the rigid tolerance of
10.0001 inch, and the other six are undergoing tests.

Various aeronautical compilation, photolithographic
services, and printings were furnished various com=
mercial agencles.

International Agencles

Fifteen thousand coplies of maps of Liberia were fur-
nished that country.

Reproduction material for 28 World Aeronsutiocal
charts was furnished the War 0ffice, London.

RESEARCH AND DEVELQPMENT

Basic oceanographlc research on submarine formations
and processes along the continental margins was carried
on in seven areas for scientific purposes. Three re-
ports on submarine physiography were complled for
publication.

The development of neutical charts to meet the chang-
ing needs of mariners was continued.

Improvement of aeronautical charts to meet require-
ments brought on by the modernization of the Federal air-
ways system and by high performance alircraft was carried
forward. In addition to developing new charts to meet
new requirements, experiments were made with existing
charts to reduce clutter. As an example, experimental
WAC 4Ol incorporating six major changes was developed
and distributed for user evaluation. Also, an experi-
mental Terminal Area chart was produced which combined
selected low frequency with all the very high frequency
information on the same side of the chart to simplify
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the pllot's chart regulirements when mixed clearances are
given by Air Traffic Control.

Dravings of Terminel Area charts were converted to
the mctual size of the chart which reduced drafting time
and mlso permitted the drawings to be contect printed.

Special protractors in two sizes were developed on
thin plastic in order to reduce errors and expedits com~
pilation and review of the Instrument Approach Procedurs
charts. .

‘ A more efficient method of distributing Instrument
Approach Procedure charts was devised by stocking the
charts by states insteed of numerically.

Other research and development resulted in improve-
ments in engraving coetings for plastic sheets, in
touch-up paint that 1s used on Flopague-coated sheets,
in new halftone. sereens, in new methods of malting gradi~
-ent tint negatives, and in new guality control tech-
nigues. The Installation of peper dampener covers on
2l]l presses was completed in January 1958. The use of
these paper dampener covers has improved press effi-
clency by the use of less water and less ink on the
printing plates, resulting in less emulsification of
printing inks and subsequent greater stabllity of color
irmpressions. These new covers are less abrasive and
prolong the life of the plete image.

The installation of a new 23" x 36" two-color press
has resulted in more efficilent printing of some of the
smaller size charts and in a better balance of press
operation.



INSTRUMENT DIVISION

OPERATIONAL ACTIVITIES

A number of ocld but serviceable NK 7 echo sounders
were rebullt intc Type 808's. This takes care of the
immediate shortege in this scrt of equipment, and will
serve until & supply of modern sounding instruments can
be procured.

A temperature testing oven was sdded, which with the
refrigeration epparetus now permlts the testigg of in-
;trgments through & temperature renge from -16”to plus

72°F.

A large, old, and worn woodworklng cutoff ssw was
repleced with a modern De Walt overhead gulde saw, which
not only replaces the cutoff machine, but takes over s
considersble amount of the work ordinerily done on a
table saw. It may be possible to dispose of onc table
saw in the reorgenization of the woodworking facilities.

As of July 1, the instrument division turned over all
instrument storsge and issuance functions to the admine
istretive services division, so that we may concentrsate
our efforts on the development of new and improved equip-
ment. This division reteins the authority to decide the
type, emounts, and the need for additiocnal supplies of
this nature, and works closely with the field divisions
in determining requirements.

One additional electronic sclentist was added to the
stalf. This employee had considersble experience in the
field and was brought into the offlce for assignment to
the laboratory.

Due to changes In the electrical system in the Com-~
merce Building, the woodworking and instrument shops
.are being relocated, with the Instrument shop being re-
moved from the basement and instslled on the first floor.
Every effort is being mede to avoid a&s much disruption
of the work prograsm as poseible, snd a great deal of
care has been given to the layout of the new racilities
to make them satisfactory and efficient.

It 1s believed that the new qusrters will prove much
more satisfactory than the old, with better lipghting
and ventilation, and better arrengement of the mschinery
than was possible at the old location. Tool and stock
room facilities will not be as satisfactory, as aspsace
was not obtsineble for placing these materials contig-
uous to the shop, and they will heve to remein in their
present position.
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COOPERATION WITH NATIORAL AGENCIES
"The Coast Cuard was assisted in evalueting Loren "C",
by setting up and operating shoran equipment at Cape
Hetteras and Ocrecoke Island.

Cooperation was extended to an instrument manufacturer
by first examining at its plent and later testing here,
en engle measuring instrument used for guided misslle
control. This was a precision device, and was tested in
the same menner as our first-order theodolites.

RESELRCH AND DEVELOPMENT

A 7=-wire strand cable for suspension ot the floats
for the standard tide gege hes been used I'or seversl
yeers. While this cable hes been more relisble than the
s0lild wire previously used and was mede of stainless
steel Ior corrosion resistence, it proved to have an
cbjectionsble stiffness which meds instellaetion diffi-~
cult and csused en undue amount of bresaskage. To over-
come these difficulties, e 2l-wire strand was adopted
after g lengthy test of the two materials proved that
the very tlexible 2l-wire cable would have an slmost
indefinite 1ife under normel working conditions. A
considereble quantity hee been purchased and is being
issued. :

Experiments are being conducted with standard tide
gage rloats mede of rigid polyvinyl chloride plastic,
gs this meteriel is entirely free from the corrosive
effects thet heve attack floats mede of almost ell
precticel metels. If tnis material proves satisfactory
from the corrosion standpoint, it is believed that it
will glso be attractive pricewise.

Study of current phenomena in connection with harbor
pollution surveys requires meters capsble of measuring
very low velocity currents, down to 0.1 knot or less, as
compered with a low of 0.3 knot for other studies. A
radesign of the meter, more particulsrly the impeller
end the tall fine, was made, to permit registering these
low velocities, end to obtein signiricent directional
control. Substentislly lerger impeller blasdes and tail
fins gave the desired results, and a simpler method of
construction kept the cost down. Some trouble was ex-
perienced in cold and rough water, and further experi-
mentetion is needed to entirely eliminste this difficulty.

An improved sequence switch for use with the radio
current meter recorder was developed by instrument divi-
gion personnel. This is a more rugged device than the
former switch, and mekes use of very sensitive switches
of commercial design for the electricel switching mech-
anism.



Very high~frequency telemetering equipment for remote
recording of current meter data was developed by the
electronics laboratory. The advantages of this appara-
tus are: it practically eliminates interference, provides
clearer records, permlits selective recording from the
various meter lnstallations at the will of the operator,
and permits intermittent operation, so that battery
power is conserved,

This divislion cooperated with tides and currents divi-
sion in the development of an instrument for scanning
tidal records. This device was suggested by a member of
tides and currents, the development of the finsl instru-
ment being & cooperative project.

It is highly desirable that echo-sounding records be
of the linear type. While some commercial of ferings are
of this type, they have not always operated in a satis-
factory manner for our purposes; there has been irregu-
lar motion in the recording stylus, and replacement has
been required of this element too frequently. A new type
of mechanism was designed and bullt which eliminates the
undesirable features, and some of our recorders are be-
ing altered accordingly. One menufacturer 1s adopting
a somewhat modified form of our design as part of his
regular product. Slippage, resulting In incorrect timing,
has been eliminated.

The electronics laboratory designed a stable-frequency
power supply for echo sounders to insure accuracy of re-~
cording.

One of the valuable features of the echo-sounding ap=-
paratus is its ability, under certain circumstances, to
provide subbottom Information in addition to its regulear
function of determining ocean depths. By using & high
voltage electric spark, under water, as a source of
sound, it is possible to obtain echoes not only from the
bottom, but from layers of different densities several
hundred feet below the bottom. Such information is fre-
quently useful, end the dlvision has buillt, and is
experimenting with, such a spark sound-source.

At the Tucson, Ariz., selasmological station, it was
desirable to have the seismic sensing element located -
several mlles away from the recording station. The
electronic laboratory designed, bullt, and installed
‘telemetering equipment for the remote recording of
seismic data at this station.

An experimental nuclear magnetometer was designed and
built for the geophysics division. This type of magne-
tometer measures & magnetic fleld by recording the fre-
quency of precession of an electron of the hydrogen atom
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after its release from 2 strong polarizing field. A
specleal feature of this instrument is that three chan-
nels are provided, enabling the instrument to msasure
three components of the earth's magnetic field. The
sourcs of the hydrogen is water, conteined in a sealed,
ring-shaped, plastic container, which forms the core of
a many~-turned ccil of insulaeted wire. The Helmholtz
colls constructed for use with this megnetometer have a
novel feature in that their construction i3 almost en-
tirely of plastic, as thls material has no effect upon
the field generated by the windings. The assembly was
mounted on & theodolite base, for accurate angular
positioning.

Accuracy of geodstic level rods was improved by con-
structing the wooden backing element as & lamination of
elight strips, carefully arranged to average out all tend-
encies to warping, the assembly being put together with
waterproof glue. 7Tests indicated that warping had been
reduced materially, so that 1t is well within the allow-
able tolerance.

Trouble has been experienced with cccasional damage
to geodetic levels during trensit, where rough handling
sometimes causes breakage in the means used to secure
the instrument in its case. The case was redeslgned so
that the level 1s fastened firmly to a board or plate,
which slides sideways into the case, by substantial bolts
and clamps. All securing elements are such that any
shock that will damage them would destroy the entire case.
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TECHNICAL SERVICES DIVISION

OPERATIONAL ACTIVITIES

The component branches and sections in the technical
services division continued and improved basic func-
tional operations during fiscal year 1958.

The bureau collection of map source material was kept
continuously in an up-to-date status. Approximately
66,000 new maps were received, more than 60,000 were dis-
tributed, and over 26,000 were eliminated from the files
as superseded or obsolete, Of those distributed, approx-
imately 50 percent were provided for the cartographic
work of the bureau, and the remainder were 1issued to
fleld parties and for disseminating map information to
the Department, other agencies of the Government, and the
public. Included among the maps issued to the publiec,
together with letters containing map information, were
more than 800 copies 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 the varlous state highway depart-
ments, the Natlonal Geographic Society, and the Florida
Development Commisslon. Those within the Government in-
cluded the Federal Power Commission, Soil Conservation
Service, Geological Survey, Bureau of Public Roads, Army
Map Service, and Navy Hydrographic Office,

Geographic names were provided or checked for all
charts and other general Eublications issued by the
bureau. This included 124 nautical charts and 66 aero-
nautical charts, the new Gulf Coast Pllot, and various
other publications. In addlitlon, name llsts were pre-
pared for 87 new hydrographic survey sheets and 39 topo-
graphic or planimetric maps. Close llaison was maln-
tained with the Board on Geographlc Names, and other
mapping agencies. A unified system of handling geo-
graphlic names in the Hawallan Islands was devised, resolv-
ing a long-standing problem,

In the process of maintaining complete and accurate
information on geographic names, new information derived
through research and from field reports were kept cur-
rent in the files. Work has been started on a new set
of geographlc names standards.

The research analysis section continued to malntain
a file of source material and lndexes for the complla-
tion of aeronautical charts. Over 500 new map bases
were indexed and approximately 750 photographs were
received and processed, During the year source material
was provided for the revision of 173 seronautlcal charts.
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The visual aids activitles of the divislon continued
at an accelerated rate. More than 500 photographs and
slides ,were accessioned and placed in the files during
- the year. Nearly 3,000 photographic prints and slides
were issued for presentation uses, and 61 motion picture .
films representing bureau subjects were loaned. Reci-
pients of these visual alds outside the bureau!s distrilct
offices included schools, colleges, and publishers, the
Navy Hydrographlc Office, the Civil Aeronautics Admini~
stration, the U. S. Alr Force, and the Army Map Service.

Approximately 60 exhiblts were prepared and put on
display throughout the country. Among these were the
International Geophysical Year exhibits at Department
field offices and special displays at bureau field of-
fices. Included also were exhibits in the Department of
Commerce lobby, the New York Motor Boat Show, the Baltl-
more Boat Show, the Phlladelphia National Airport, the
Greater Miaml Industrlal Exposition, and at numerous
conferences including the annual meetings of the Amerilcan
Soclety of Civll Englneers, the American Congress on
Surveying and Mapping and American Soclety of Photogram-
metry, the American Road Builders Associatlon, the Fifth
Annual Highway Conference, and the National Rivers and
Harbors Congress.

Special cartographic work performed in the division
was extensive. Excluslive of reimbursable work, approxi-
mately 140 special maps, graphs, signs, and drawings were
prepared for a variety of bureau and departmental needs.
Included among these were graphs and maps to assist the
presentation of the budget, recruiting posters, special
maps and drawings for illustrating tides and other pheno-
mena, location maps, and unusual maps such as deplcting
the status of United States mapping in the Arctic. 1In
addition, nearly 130 certificates were prepared, ranging
from departmental awards and offiicer appointments to
bureau commendations. :

Approximately 1,800 books and pamphlets were processed
into the bureau library, and nearly 1,000 volumes were
withdrawn. Book and pamphlet circulation exceeded 3,100,
representing & considerable increase over previous years.
Comparably, the circulation of field and office reports
and records by the archives section increased to nearly
12,000, well above previous years. About 5,800 such
reports and records were received and processed, and
nearly 10 cubic feet of those records whlch were deemed
of infrequent use were transferred to the Federal Records
Center,

As the bureau's publication officer and member of the
publications committee, the divielon Chief expedited the
publication of all books and pamphlets. The centraliza-
tion of the bureau!s publicatlon program in one office
has resulted in more effective handling of the publica-
tions through the printing stacge.
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NATIONAL AND INTERNATIONAL COOPERATION
-National Agencies

Cooperation was extended to agencies of the national
government, to national societies, and .to private con-
cerns. In additlon, certaln speclal interagency activi-
tles were exercised, Among these were furnishing U, S.
Sectlional and WAC aeronautical charts without overprints
to the U. S. Alr Force Aeronautical Chart and Informstion
Center, supplying more than 2,200 aeronautical.charts of
all varietles to the Central Intelligence Agency, and the
presentatlon of coples of acronautical chart bases to a
varlety of other agencles. In cooperation with the
National Aeronautical Education Council, 4,000 obsolete
aeronautical charts were shipped to selected universities
and colleges, and map "kits" were sent to various schools.

A statement concerning the current functions of the
bureau was prepared for the Institute of Government,
University of North Carolina, and, in cooperation with
the Air Force and Geological Survey, the United States
statement on nautical and zeronautical charting was pre-
pared for the United States Pan American Institute of
Geography and History report. New Coast Guard Light
Lists were edlted for the correctness of their geographic
nomenclature, and the division continued its support of
the national "Operation Alert" program.

Cooperation in the form of geographic consultation was
provided on occasions to the Office of the Geographer,
Department of State and to Members of Congress. Special
liaison was extended to the Civil Service Commission in
the form of committee mction on examinations, and aid was
given the George Washington University in the development
of 1ts new curriculum leading to the degree of bachelor
of science in cartography.

The division continued to be represented on the Board
on Geogrephlc Names, and substantial strides were made
in this aspect of the work. Partially through the
efforts of this liaison a new system of handling domestic
names has been devised whereby names submltted to the
Board by the bureau will get prompt action in the fature.

Full partlicipation was afforded the Interagency Map
Procurement Committee which has attachés all over the
world. Special loans of forelgn charts were made ta the
Central Intelligence Agency map library and to the
Department of State.

Intexmational Agenciles

The diviaion continued its activities in international

ration. ddi: n to the usual international ex-
%%g%%eao maps an p&gﬁications, approx mately 0 letters



concerning this exchange were prepared, and numerous
special services were performed along this line. A com-
plete set of aeronautlcal chart bases was provided the
Cenadian Government, and more then 1C0 new or revised
nauticel charts were furnished various foreign govern-
ments. Rumerous foreign charts were received from
maritime nations; equivalent quentitles were sent on
exchenge. A display panel was exhibited at the 1958
Pan American Institute of Geography and History meeting
in Haebana. Illustrative matter on the bureau's pertic-
ipation in the International Geophysical Year was pre-
pared in cooperation with other divisions.

RESEARCH AND DEVELOPMENT

In the performance of regular functions, a certain
emount of research is normally performed. Numerous in-
cidental pieces of geographic research were completed
and the results presented in the more than 2,600 let-
ters prepared.

Several rerorts were prepared on the history and
theory of names and presented to the Domestic Names Com=-
mittee of the Board on Geographic Names with a view to

ffecting changes in the procedure for handling such
names and of making the names work of the division more
effective. )

Research was made on the oceanographic history of the
Coest and Geodetic Survey, and a pesper wes prepered in
conjunction with the tides and currents division for the
National Aceaedemy of Sciences.

A special investigation was made of the possiblility
of establishing a file containing 3" x 5" cards depic-
ting microfilm reproductions of the division's voluminous
photogrephic file. When completed 1t will facilitate
the vse of these photographs not only in the Weshington
office but also in the district offices end elsewhere.

A study was made of the physical plant and facilities
of & mumber of libraries, end a plen for the reorganiza-
tion of the bureau's library and archives developed.
With the implementation of this plan, & more effective
service was developed. Part of the development wss the
physical separstion of the library from the sarchives.
Thls resulted in greater accessibility to the archives
and a 25 percent increase in its vse.

The reorganization of the library and archives wes
done to facilitate scientific and engineering research
within the bureau. Provision wes also made for the
addition of an assistant archivist, and a research
librarian. Other innovations were the creatlion of a
receding room, replacement of wornout furniture, improve-
ment of lighting and wall coloring, and the elimination



of congestion. Obsolete and nonessential books and

other materials were removed, including 15 square feet

of obsolete books and approximetely 1,000 other nones-
sential volumes. These were replaced by current and
essentlal books and pamphlets. For efficient handling

of these materials, selected new file eqguipment was in-
stalled. Nearly 2,000 charts from the map collection

and about 10 cubic feet of records from the library and
archives branch were transferred to the National Archives.

A new serles of exhibit panels fabricated from
aluminum was developed. Research into the various types
of commercial products available resulted in & new
method of constructing lightweight framework of a con-
sidereble saving in preparation time for the basic penels.
The welght of the new exhibits 1s only one-fourth that
of the wooden panels., In reducing the welght no displey
space was sacrificed, Substantlal savings are being
realized on express charges for the exhibits that are
continually scheduled throughout the Unlted States.
Research into the presentation of visual alds by using
highly selective subJect material, coler, ralsed effects,
and third dimenslon is effective in announcing our ser-
vices and products to potentlal users.



PERSONNEL AND SAFETY DIVISION

PERSONNEL

At the close of the year, the Coast and Geodetic Sur-
.vey employed 2,203 persons. 7This figure representas &n
increese of 173 above the 2,030 persons on the roll on
June 30, 1956.

Civil service personnel actions included 71l separa-
tions, of which 12 were deaths and 32 retirements, and
875 eppointments. Cormissioned personnel actions in-
cluded 9 resignations, 10 retirements and the appoint-
- ment of 31 deck officers and ensigns.

Awvards

Under the Honor Awards Program of the Department of
Commerce, the following named persons received the Excep~
tional Service Award of the Department of Commerce (gold
medal and citation) "for outstanding contributions to
the public service, the Nation, or humanity":

Richard J. Hager -James H, Nelson

The following personnel received the Meritorious Serv-
ice Award of the Department of Commerce (silver medal and
citagion) "for service of umisual value to the Depart-
ment” :

Leslle F. Balley Augtin C. Poling
Granville K. Emminizer William Shofnos
Wilfred B. Harrison Willlam M. Smith
wWilliam T. McGinnis Stephen Yachmetz, Jr.

Price L, Neal

College Magnetic Observatory Group Award, College,
Alaska.

Clyde J. Beers William H, Schmieder
William W. Husemeyer Claude Swaim
George E. Arthur Joseph Collins

Iindsay P. Disney, Fustace S. Hart, Wilbur R. Lea, and
Douglas L. Parkhurst received Length of Service insignia
for U0 years of service in the Department.

Retirements
The following commissioned officers were retired from
active duty after the indicated number of years of service
in the bureau:
Capt. W. H. Bainbridge (34) Rear Adm. C. A. Schanck (32)

Rear Adm. W. M. Gibson (33) . Capt. Henry 0. Fortin (32)
Capt. Ector B. Latham (33) Capt. P. L. Bernstein (31)
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Capt. C. Le Fever (31)

Cept. R. C. Bolstad (30)

Comdr. G. E. Morris (30)
Comdr. Paul Taylor (27)

The following civil service personnel retired from
active duty after indicated number of ysars of service

in the Government:

Timothy Lyons (L7
Wilbur R. Lea (4O

Mary E. Baker (39)
Albert H. Coombs (37)
James E. Baker (3l4)
Lewrence Seamon (34)
Ruth Shepard (3l)
Martha Parr (32)
Daniel B. Howard (32)
Philip Cohen (%2)

Ruth Riggs (31

Holena NMoGraw (23)
Bernard O!Flsherty (22)
John B. McDonald (21)
Marjorie Kidwell (21)
Vera Wysocki (20)

Thomas Alger (19)
Joseph Ray (20)

Vassar Hamilton (18)
George Conlon (18)
Louis Kerdock (18)
Lafayette Chadwick (16)
Ella B. Grimes (16)
Lucille Bremmer-de Mendz {(15)
Margaret B. J. Day (15)
Richard Mansfield (1l)
Edmond F. McCarthy (10)
Mary C. Zunes (10?
Albert W. Brain (10)
Allen R. Griffin (7)
John W. Hussey (7)
Pastor Morales (6)



BUDGET AND FISCAL DIVISION

OPERATIONAL ACTIVITIES

Additlonal action was taken toward the centralization
of accounting and providing meaningful fiscsal deta for
‘management cn & timely basis. The bureau's payroll oper-
2tion with the exception of pay and allowances of commis-
sioned officers, the monthly reports of reimbursable
earnings, and the bond allotment reports wsre converted
to a mechanlzed basis to faclilitate preparation and to
make the accomplishment more timely. The centralization
of accounting wes completed for &ll cost centers except
.the ships on the west coest. The bureau's Accounting
Manuel was approved by the 0ffice of the Secretary and
transmitted to the General Accounting Office for the ap-
rproval of the Comptroller General. The procsdurs for
handling the multiple billing covering gasoline consump-
tion in the field was simplified resulting in savings in
time and paperwork. o

The bureau's 1959 budget estimates were developed and
presented on a cost basis for the first time. A report
showing workload plans and accomplishments in units and
" dollars was developed for use of manasgement.

The following funds, from sources indicated, were .
made availsble to the buresu during the fiscal year 1958:

Appropriations: 1/
Salaries 2nd EXpenses...ceesseccsavaessq..$11,828,037~
Salaries and Expenses (edvence procure-

ment appropriation, Public Lew 472,
85th-Congress, approved June 30, 1958).. 400,000,
Construction of & survey shipP...c.soesvs.._ 5,079,466~
Total appropriations.....c.ccveescsasee :

Reimbursements from other agencies.......... 2122 23 g /
Working Funds received from:

Department of State....cvcveiecroraceoacssns 918Q/
Total Working Funds.....ceeceeserceces
Transfer from:
International Cooperation Administration.. 188,100

Total FUNds received..c.ceeeeecncess...$22,728,905

1. Includes $278,037 for pay increasse, Public Law 472,
85th Congress, approved June 30, 1958. )

2. Includes prior year unobligated balance of $3,679,466

. made available this year.

3. Includes #5l;,54l; anticipated for pay incresse.

. Onobligeted balasnce of prior year, avallable this year.

Collections covering all miscellaneous receipts, in-
cluding seles of nautical and aeronautical charts and
related publications, totaled %698,807, as compared with
$625,683 during the preceding year.

60



ORGANIZATION AND MANAGEMENT DIVISION

OPERATIONAL ACTIVITIES

The orgenizetion and management division activities
during fiscal year 1958 involved participation in a
variety of studles, analyses, reviews, and reports on
orgenization, workload, procedures, space, etc., ranging
in scope from individual positions to bureauwlde. The
following items are some of the more significant accom=
plishments during the year:

An internal audit program, specifically aimed at mak=-
ing independent studles, reviews, and appraisals for
officials in the bureau on the effectiveness and effi-
clency with which operations are being perforred, was
established and placed in effect about January 1, 1958,
The guidelines of the program have been fairly well es=-
teblished. Most of the operational aspects of the
budget and fiscal division and at least one branch of
the administrative services division have been reviewed.
Several other miscellaneous reviews were a8lsc completed.

Complete and accurate functional statements of all or-
ganizational segments in the bureau are one of the basic
requirements for effectlve management at all operating
levels, both technical end administrative. For the first
time in many years, these functional statements were re-
vised and brought up to date for all organizational units
of the Washington office and the district offices. This
Tfunctional chart will be distributed to the Washington
office and the district offices. As functional and organ-
izationel changes become necessary, the individual seg-
ment involved will be reviewed for approvel by the
Director, and new sheets printed and transmitted to the
holders of the charts.

As a final step in carrying out an organizatlonal and
functional chenge approved sometime ago involving the
aedministrative services division and instrument division,
procedures were worked out and placed in effect for the
transfer of the instrument storage and issue function
from the instrument division to the administrative serv-
ices division.

A much needed policy on the purchase, repalr, snd dis-
posal of personal property was developed and approved and
the procedures written and disseminated to the field par-
tieés to carry out the revised policy. This change in
pollcy involves a much greater utilization of local re-
palir and supply services, thereby reducing to the fullest
extent practicable the cost of handling and shipping mis-
cellaneocus items between the Washington office and the
field instellations.

Under the assistant disbursing officer system, each
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one of the spproximately eighty parties in the field
maintained individusl amccounts with several oil compa-
nies. Many billings for small parties were very small,
involving only & single or a few deliveries. The cen-
trelization of the payment of bllls in the Washington
office pointed up the need for some consolidation of
billing in order to reduce the handling of numerous bills
monthly, many of which were from the same company tut for
different parties. Arrangements were made with the var-
ious 01l companles to issue bureau credit cards numbered
to identify the individual party, thereby consolidating
the monthly billings from each company into one bill.
This has resulted in a reduction from more than 200 month-
ly billings from oil companies to about 13.

The division coordinated the Department's Spring Clean-
ing Campaign in the bureau. This drive, along with the
regular records management program, resulted in the dis-
poseal of over 1,000 cublc feet of obsolete records and the
transfer of approximately 500 cubic feet to the Federal
Records Centers.

Six 1nformetiona1 issuances were published. Thirty-
three permanent lssusasnces were published, and 29 re-
scinded. In response to requests, 33 speclal reports or
evaluations of proposed issuances were submitted to the
Department.



ADMINISTRATIVE SERVICES DIVISION

OPERATIONAL ACTIVITIES

Several activities were transferred during the year
from the office of the division chlef. Preparation of
invitations to bid was made the responsibility of the
procurement branch. Providing divisions with certain
types of office services, meintenance and repairs, essen-
tially a procurement function was also transferred to
that branch. Records concerning real property were trans=-
ferred from several offices and centrally located in the
property management branch.

The status of 4O or more tide observers as employees
was converted to that of contractors. Additional work in
contracting for these services was more than offset by
reducing the administrative procedures involved in hiring
personnel and maintaining detailed payroll selections for
them. Arrangements were made for the purchase and ship-
ping of supplies and equipment for the geodetic program
for Ethiopia undertaken by personnel of Coast and Geo-
detic Survey in connection with technical progrems of the
International Cooperation Administration.

The following are some of the more significant statis-
tics in connection with the major activities of the divi-
sion. Procurement actions processed by the Washington
office accounted for a total dollar value of approximately
$1,870,000, or an increase of $298,000 over the previous
fiscal period.

Our total shipments of instruments, equipment, charts,
materials and supplies emounted to 795 tons of which 81
percent went by motor freight. Raeil, eir, express, mall,
bureau trucks, and water freight carrled the remaining
19 percent, or 147 tons. This compares with total ship-
ments of 1,099 tons in the preVvious year. The decrease
is dve principally to a reduction in the total of Sec-
tional and Route charts distributed together with a
lesser distribution of a smaller size of the Approach
and Landing charts.

The bureaun's 348 motor vehicles traveled 4,135,749
miles. Although 106 miles more per vehicle were record-
- 8d, the total coat per mile decreased slightly or about
0.03 cents lesas per mile than 1t coat the Survey in the
previocus year to operate 337 vehicles.

Approximately 600,000 piecea of incoming and outgoing
mall, including checks, money orders, and oash, were
routed through the bureasu mail room.

About 649,000 copies from 6,500 hectograph masters
were made of memorandums containing information, notices,
tabulated data, ete.



APPENDIX

PUBLICATIONS ISSUED

Geodesy

The following publiéations cdntaining Plane Coordi-
nate Intersection Tsbles (2% mimutes) were printed:

Arkanses, Publication 65-1, Part 3.
South Caroline, Publication 6é5-1, Part 38,
Virginia, Publication 65-1, Part L.

Other publications issued during the yesar:

Gravity Control Measurements in North Americea, Publice-
tion 63-1.

Geodetic Operations in the United States and in Other
Areas Through Internationsl Cooperation, 1954-1956,
by Cherles Pierce, Publication 60-1.

Tides, Currents, snd Oceanography

Tide and tidal current tables for the year 1959 were
prepared as follows:

Tide Tables, Europe and West Coast of Africa (including
the Mediterranean Sea).

Tide Tebles, East Coest, North and South America {(in-
cluding Greenland),

Tide Tablea, West Coast, North and South Americe (in-
cluding Beweiien Islands). '

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

Tidel Current Tebles, Atlantic Coast, North America.

Tidal Current Tables, Pacific Coast, North America and
Asia.

Other publications issued were as follows:

Special Tide Tables, Selected Places in Creenland, Can-
ada, and Alaska, 1958 (for official use).

Density of Sea Water at Tide Stations, Atlantic Coast,
North and South America. Publication 31-2 (Fifth
edition), 1957.

Geomagnetism and Seismology

The following geomagnetic publications were 1issued:

Seven volumes of magnetograms and hourly values (MHV!'s)
from observatories were issued as follows: College,
1952; Homolulu, 1952, 1953; San Juan, 1952, 1953;
Sitka, 1953; and Tucson, 1953.



Selamological publications issued, or in press, in-
cluded the following:

United States Earthquake, 1956, by R. J. Brazee and
W. X. Cloud.

Earthquake Investigation in the United States, Special
Publication No, 282 (Revised 1958).

Earthqueake History of the United States, Part I, Conti=-
nental United States (Exclusive of California and
Western Nevada), and Alaska, Seriasl 609 (Revised 1956).

Seiasmological Bulletin--April 1957 through March 1958.

Abstracts of Earthquake Reports for the Pacific Coast
and the Western Mountain Reglon--four quarters of
1957, and the first quarter of 1958.

Coast Pllot

Supplements to the Coast Pilots, containing changes
and new information, were issued for eight volumes.

Miscellaneocus

The seventh and final issue of The Journal of the
Coast and Geodetic Survey was issued. A cunmlative in-
dex of mumbers 5, 6, and 7 of The Journal was 8lso
issued.

A series of Technical Bulletins was inaugurated to
present to the personnel of the bureau and to others the
results of research and development in the various
flelds of the Survey's activities. It is designated for
quick publication and dissemination and supersedes The
Journal. The numbered bulletins are available for pub-
lic distribution while those designated by a letter are
for official use only. The following were issued during
the year: :

Aerotriangulation Adjustment of Instrument Data by Com-
putational Methods, William D, - Harris, Technical
Bulletin No. 1, January 1958.

Tellurometer Traverse Surveys, Hal P. Demth, Technical
Bulletin No. 2, March 1958.

Recent Increases in Coastal Water Temperature and Sea
Level-=-California to Alaska, H. B. Stewart, Jr.,

B. D. Zetler, and C. B. Taylor, Technical Bulletin
No. 3, May 1958,

The Development of Porteble Echo-Sounders in the Coast
and Geodetic Survey, Thomas J. Hickley, Technical
Bulletin Specisl A, May 1958.

PAPERS PUBLISHED

Coast and Geodetic Survey Field Demonstretion of Survey-
ing and Mapping Operations, Ernest J. Parkin, Survey-
ing and Mapping, July-September 1957.

150 Years of Neutical Charting Progress, A. L. Shalowitz,
Surveying and Mapping, July-September 1957.
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Observers, Take Care, Roy M. Sylar, Surveying and Map-
ping, July-September 1957.

Level Vials~~Their Manmufacture, Use and Peculiarities,
Douglas L., Parklurst, Journal of the Franklin Inastitute,
August 1957. .

Alexander Dallas Bache~--Pioneer American Scientist, A. L.
Shalowitz, Journal of the Washington Academy of Secl-
ences, August 1957.

Hurricane Effect on Sea Level at Charleston, B. D. Zetler,
Paper 1330, Proceedings of the American Society of
Civil Englneers, August 1957.

Evolution of Coestal Cherting, H. Arnold Karo, Sperry-
scope, lth Cuarter, 1957.

Geodesy, Foundation for National Mapping, A. L. Shalo-
witz, The Military Engineer, September-October 1957.

Intensity Distribution and Strong-Motion Seismograph

. Results, William K. Cloud, Bulletin of the Seismologi-
cal Society of America, October 1957.

The Coast and Geodetic Survey in the Philippine Islaends,
Earle A. Deily, The Journal, Coast and Geodetic Survey,
October 1957.

Angle Measurement With Wild T-2 Theodolite, Gilbert R.
Fish and William N. Martin, The Journal, Coast and
Geodetic Survey, October 1957.

Subtense Bar Traverse, Gilbert .R. Fish, The Journal,
Coast and Geodetic Survey, October 1957.

Louisiane Coast and 0ffshore Triangulation, Ross A. Gil-
moge, The Journal, Coast and Geodetic Survey, October
19 70 .

Drum Buggy, S. B. Grenell, The Journel, Coast and Geo-
detic Survey, October 1957.

Accuracy Limitations in Vector Airborne Magnetometer
Surveys, James V. Hastings and Wesley M. Butler, The
Journal, Coast and Geodetic Survey, October 1957.

Application of Electronic Position Indicator to Long-
Line Geodetic Measurements, Thomas J. Hickley, The
Journsal, Coast and Geodetic Survey, October 1957.

ER~Type Raydist System of Position Control, Thomas J.
Hickley and Roswell C. Bolstad, The Journal, Ceast and
Geodetic Survey, October 1957,

Hydrographic Work of the Coast and Geodetle Survey, Karl
B. Jeffers, The Journal, Coast and Geodetlc Survey,
October 1957.

Safety Devices for Leveling Parties, Emerson E. Jones,
The Journal, Coast and Geodetic Survey, October 1957.

A Sesquicentennial of Public Service, H. Arnold:Karo,
The Journal, Coast and Geodetic Survey, October 1957.

Deflection of the Vertical Above Sea Level, Hyman Orlin,
The Journal, Coast and Geodetic Survey, October 1957.

A Century and a Half of Sclentific Nautical Charting,

A. L. Shalowitz, The Journal, Coast and Geodetic Sur-
vey, October 1957.

Federal Liabllity for Fallure of Navigational Alds, A. L.
Shelowitz, The Journal, Coast and Geodetic Survey,
October 1957.

Scribing Map Details on Plastiec, Josef J. Streifler, The
Journal, Coast and Geodetic Survey, October 1957,
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Stereotriangulation Adjustment, G. C. Tewinkel, The Jour-
nal, Coast and Geodetic Survey, October 1957.

Modifications in Second-0Order Astronomic Position Deter-
minations, Curtis W. Thorson, The Journal, Coast and
Geodetic Survey, October 1957.

The Dixie Valley-~Fairview Peak, Nevada, Earthquakes of
December 16, 1954, Geodetic Measurements, C. A. Whitten,
Bulletin of the Seismological Soclety of America,
October 1957.

Tsunamis, The Strangest Waves on the Sea, Elliott B.
Rogerts, U. S. Naval Institute Proceedings, November
1957.

Extreme Sea Water Temperatures and Densities Along the
North Atlantic States During Summer 1955, C. B. Taylor,
Journal of Marine Research, November 1957.

Electronic Distance Measuring Devices, John H. Brittain,
Revista Cartografica, 1957.

Coast and Geodetic Survey Activities 1In Alaska, H. Arnold
Karo, The Arctic Club, Seattle, Wash., 1957. '

A Preliminary Report on a Differential Magnetograph, Js Hs
ge%son, Annels of the International Geophysicsal Yeadr,

957. )

The Differential Magnetograph for the College (Alaska)
Magnetic Observatory, J. H. Nelson, Annals of the In=
ternational Geophysical Year, 1957. :

The U. S. Geomagnetism Program of the International Géo~
physical Year, J. H. Nelson (in Spanish), Revistsa
Cartografica, 1957.

Surveys of Urban Areas, Murray Y. Poling (in Spanish},
Revista Cartografica, 1957.

Seismological Activities of the Coast and Geodetic Surs
vey in 1954 and 1955, Elliott B. Roberts and William K.
Cloud, Bulletin of the Seismologlical Soclety of Amers
ice, January 1958,

A Direct Proof for the Least Squares Solution of a Set
of Condition Equations, Erwin Schmid, Americen Mathe-
matical Monthly, Jenuary 1958.

The Tellurometer for Control Suryeys, John H, Brittaln,
The Military Engineer, March-April 1958.

Ferdinand Hassler's Gift to America, Elllott B. Roberts,
Joggnal of the Washington Academy of Sclences, March
1658.

They Take the Earth's Measure, Elliott B. Roberts, Think,
March 1958.

The Future of Analytlical Aerial Triangulation, G. C. Tes
winkel, Photogrammetric Engineering, March 1958.

Protection Against Selsmic Se& Waves, H. Arnold Kaprs,
Shore and Beach, April 1958.

The Geodimeter and Tellurometer, Austin C. Poling, Paper
1617, Proceedings of the American Soclety of Civil En-
gineers, April 1958,

Tidal Movement 1in the Cape Cod Canal, Massachufétts,

B. W. Wilcox, Paper 15]8)6, Proceedings of the American
Soclety of Civil Engineers, April 1958.

Upstream Bottom Currents in New York Harbor, H. B.

Stewart, Jr., Sciense, May 9, 1958.



Pamplona Searidge 1779-1957, George F. Jordan, Interna-
tionel Hydrographic Review, May 1958,

Electronics in the Coast and Geodetlc Survey, Part 1,
H. Arnold XKaro, Signal, June 1958,

Background and Technical Objectives in Geomagnetism,
.E. B. Roberts and D. G. Knapp, Geophysics and the IGY,
Monograph No. 2, American Geophysical Union, 1958.

Articles for Reference Books

Several articles dealing with specialized scientific
fields related to the work of the bureau were prepared
for publication in encyclopedias and yearbooks. These
included entries on "Surveys, United States Government,"
Surveying,” end "Tides" for Encyclopedia Americana;
"Cartography“ and "Geodesy" for Americana Annusl; "Seisg~-
mology" for Colliier's Encyclopedia Year Book, New Inter-
national Year Book, and Britannica Book of the Year.
Articles on overall activities of the buresu were also
prepared for the Britaennica Book of the Year, the Ency-
clopedia Americana, the Americana Anmigl, the New Inter~
national Year Book, the Universal Standard Encyclopedis,
the New Standerd Encyclopedia, and the Index Ceneralis.

PAPERS PRESENTED

The Coast and Geodetic Survey and ROTC, H. Arnold Karo,
Fort Belvoir, Va., July 1957.

Installation of the Differential Magnetograph, Clyde J.
Beers, Eighth Aleskan Science Conference, Anchorage,
Alaska, September 1957.

Hurricane Microseisms in the Western Atlantic, D. S.
Carder and R. A. Eppley, 1llth General Assembly of the
International Union of Geodesy and Geophysics, Septem-
ber 1957.

Seismic Wave Travel Times from Surface Foci, D. S. Carder,
L. F., Balley, and J. Hershberger, 1llth General Assembly
of the International Union of Geodesy and Geophysics,
Septenber 1957. :

Fifteen Decades of Applled Science and Engineering, H.
Arnold Karo, Sojourners Club, Washington, D. C.,
September 1957.

Nauticel Cherts for Safe Navigation, H. Arnold Karo,
National Safety Council, Chicego, Ill., October 1957.

Coast end Geodetlc Survey Participation in Interstate
Highway Programs, Miller J. Tonkel, Annual Meeting of
the Natlonal Highway Conference for County Engineers
and Officials, French Lick, Ind., October 1957.

what We Are Doing About Seismic Sea Waves, H. Arnold
Karo, Sixth International Conference on Coastal Engi-
neering, Gainesville, Fla., December 1957.

IGY Operations in Antarctice, Joel B. Campbell, Washing-
ton Soclety of Engineers, Washington, D. C., Jarmary
1958, and Geography Department of CGeorge Washington
University, April 1958.

Fifteen Decades of Scientific and Engineering Progress,



H. Arnold Kero, Union College, Schenectady, New York,
February 1958,

Seismic Waves from the Nevada Underground Explosion of
September 19, 1957, L. F. Bailey and C. F. Rommey,
Annual Meeting of the Seismological Soclety of America, -
March 1958 and the Annual Meeting of the Americen Geo-
physical Union, May 1958, '

Trends in Coast and Geodetic Survey Compilation, John A.
McAlinden, Annual Meeting of the American Congreas on
Surveying and Mepping, Washington, D. C., March 1958,

Aerotriangulation Tests, G. C. Tewinkel, American Soclety
of Photogrammetry, Washington, D. C., March 1958,

Geomagnetism in the International Geophysical Year,
Elliott B. Roberts, Technical Seminar of National
Analine Division, Hopewell, Va., April 1958.

Challenge of Oceanography, H. B. Stewart, Jr., Hampden=
Sydney College, april 1956.

Applications of the Tellurometer, Hel P. Deruth, Annual
Meeting of the American Geophysical Union, Masy 1958.

Basic Surveys for Beach and Harbor Studies, H. Arnold
Karo, American Shore and Beach Preservation Assoclation,
‘Washington, D. C., May 1958.

Geomagnetism in the International Geophysical Year, J, H.
Nelson, North Carolina Academy of Sciencer, May 1958.

Net Upstream Flow of Bottom Water in New York Harbor,
Harris B. Stewart, Jr., Annual Meeting of the American
Geophysicel Union, May 1958. -

Recent Ocean Temperatures and Sea Level Anomalies on the
West Coas‘b. B. D. Ze‘bler, H. B. Stawart. Jro’ and C. E.
Taylor, Annual Meeting of the American Geophysical
Union, May 1958, ‘

Distortion in Continental Triangulation, C. A. Whitten,
Anggal Meeting of the American Geophysical Union, May
1958,

The Australlian Seismological Projects, D. S. Carder,
Annual Meeting of the Eastern Section of the Seismolog-
ical Socliety of America, June 1958.

Cartographic Compllation Techniques in Use by the Coast
and Geodetic Survey, G. K. Emminizer, Jr., Second In-
ternational Cartographic Gonference, Chicago, Ill.,
June 1958. - ,

Structural Relationships of the Charleston, S.. C. Earth-
quake, J. N. Jordan, Annual Meeting of the Eastern
Section of the Seismological Soclety of Americs,

June 1958. .

Techniques in Use by the Coast and Geodetic Survey, Gor-
don B. Littlepage, Jr., Second International Carto-
graphic Conference, Chicago, Ill., June 1956.

Antarctic Seismicity, L. M. Murphy, Annual Meeting of the
Eagstern Section of the Seismological Socliety of Amer-
ica, June 1958, .

The Differential Magnetograph, J. H., Nelson, National
Telemetering Conference, Baltimore, Md., June 1958.

Coast and Geodetic Survey Telemeter for Seismic Record-
ing, F. H. Werner, Anmual Meeting of the Eastern
Section of the Seismological Soclety of America,

June 1958.



