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OFFICE OF THE DIRECTOR 

the pas t  f i s c a l  year ,  the Bureau underwent a ma- 
j o r  reorganization both in l t s  emphasis in the areas of 
sc i en t i f i c  research and oceanography and in the realignment 
of functions t o  provide f o r  greater  unity in the f i e l d  of 
administration. These changes streamline and strengthen 
the organizational s t ruc ture  of the Survey and are designed 
t o  meet the needs of the  new, revolutionary age of science 
and technology, and thereby provide new knowledge and new 
services for use by the Oovernment and the p u b l b  in pro- 
moting sound economio growth. 

The revised organization arranges functions Into logi-  
c a l  and reasonable groups with clear-cut l ines  of respon- 
s i b i l i t y  and authority for achievlng an objective. The 
reorganization was developed w i t h  the concept of :  re- 
l i ev ing  the Office of the Director of many de ta i l s  of 
operations so that more emphasis aan be placed on plan- 
ning and policy matters; es tabl ishing a minimUm number of 
off ice-level Assistant Directors who would be responsible 
for the i r  respective programa, thereby replacing the 
large number of Division Chiefs and other o f f i c i a l s  who 
formerly reported t o  the Office of the Director; plaCl.ng 
more emphasis on research and development, and on ocean- 
ography; through the creat ion of the Office of Research 
and Development, and the Office o f  Oceanography; and 
placing the prFmary responsibi l i ty  f o r  budgetary formu- 
l a t ion ,  execution and control, progress reporting, and 
re la ted  program coordination a t  the off ice  level .  

raphy, Flrysical Sciences, Cartography, Research and 
Development, and Administration. The e f fec t ive  date of 
the reorganization was October 1, 1960. 

A number of inspection tours of the f i e l d  operations 
of the  Bureau were made by the Director and the Deputy 
Director. 

f o r  a p a r t  of the f i s c a l  year, Admiral Karo took an ac- 
t i v e  pa r t  in various meetings and aonferences of ACSM; 
Of par t icu lar  i n t e re s t  was his par t ic ipa t ion  in the Fifth 
Annual Surveying and Mapping Conference a t  the University 
of Utah during November 1960. He a l so  met with the &or- 
gia Association of Registered Land Surveyore In Atlanta 
during September, and sent  a personal repiwaentative t o  
the Southwestern Regional Conference of ACSM held in A m -  
tin, Tex. 

Among the  various sc i en t i f i c  and engineering meetings 
in this country and abroad attended by the  Director Were 

The f ive  offices established are as follows: Oceanog- 

A s  President of the  Congress on Surveying and Mapping 
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t he  following: The UNESCO Intergovernmental Conference 
on Oceanographic Research h e l d  in Copenhagen, Denmark. 
He p a r t i c i p a t e d  in a ceremony of t h e  East  Liverpool 
(Ohio) H i s t o r i c a l  Society on the 175th. anniversary of 
the po in t  of beginning for the  survey of western publ ic  
lands of the United S ta t e s .  The National Science Foun- 
dat ion i n v i t e d  Admiral Karo t o  jo in  a small group of men 
having i n t e r e s t s  in po la r  r e sea rch  t o  make an inspect ion 
of Antarct ica .  On the  r e t u r n  t r i p  from Antarct ica ,  A d -  
m i ra l  Karo spent  two weeks in Aus t r a l i a  and New Zealand 
inspect ing the hydrographic o f f i c e s  of those countr ies  
and conferr ing w i $ h  var ious o f f i c i a l s  on surveying and 
cha r t ing  ma t t e r s ,  He a l s o  p a r t i c i p a t e d  in the commis- 
sioning of a new Aus t r a l i an  hydrographic surveying ship.  

of t he  I n t e r n a t i o n a l  Union of Geodesy and Geophysics i n  
‘Helsinki, Finland. 
a t  t he  annual meeting of the  U.S. Power Squadron in 
Mlaml, F l a .  

The Deputy Director  a t tended the 1 2 t h  General Assembly 

Admiral Pierce represented t h e  Bureau 

PROGRAM PLANNING COORDINATION STAFF 

The Program Planning Coordination S t a f f  was engaged 
primarily on program planning, r ep resen ta t ion  on I n t e r -  
agency and i n t e r n a t i o n a l  committees, and s p e c i a l  s t u d i e s  
f o r  t he  Director.  F i e l d  survey and n a u t i c a l  c h a r t  pro- 
grams were reviewed w i t h  regard t o  operat ional  and f is-  
c a l  planning coordination. The s t a f f  cooperated w i t h  
member agencies of the Interagency Committee on Oceanog- 
raphy i n  preparing r e p o r t s  on, and coordinat ing oceano- 
graphic programs. A staff meniber served on panels of 
the committee. 

Programing for Ehergency Planning was maintained ap- 
proximately the same a s  l a s t  year ,  pr lmari lg  concentrated 
on s e c u r i t y  s torage,  keg personnel funct ions,  and emer- 
gency f a c i l i t i e s .  Although budget l i m i t a t i o n s  d id  not  
pemnit the Bureau t o  i n s t i t u t e  a r e a l i s t i c  readiness  
plan,  f u r t h e r  planning f o r  p ro tec t ion  of property and 
personnel was accomplished pending a v a i l a b i l i t y  o f  im- 
plementing funds. 

ness p l a n  in the coming year. 
keeping w i t h  the National Plan and w i l l  assure  the Bureau 
of a r e a l i s t i c  minlmum p lan  f o r  continuing e s s e n t i a l  
func t ions  in the event of a n  emergency. 

Two Bureau-sponsored b i l l s  Were introduced in the 
first ses s ion  of t he  87th Congress, S. 685 and E. R. 
4229, compabion b i l l s ,  would amend the Ccast and Geo- 
d e t i c  Survey C o d s s i o n e d  Of f i ce r s  Act of 1948 and H.R. 
7719 would aubhorize ROTC graduates t o  accept a coxmnls- 

. sion’in tha C o a s t  and Geodetic Survey In l i e u  of a 

The Bureau a n t l c i p a t e s  developing a n  extensive r ead i -  
This program w i l l  be in 
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c o d s a i o n  in a reserve component of the Armed Farces. 

The f i rs t  Officer Training Section began operation 
this year. The f i rs t ,  second, t h i r d  and four th  sections 
graduated during the year. 
in June t o  begin training. 

The f i f t h  section reported 

Multiple recru i t ing  e f f o r t s  were i n i t i a t e d  during the 
year. These included, but  were not l imited to: placement 
of posters in selected post  offices;  t ransmit ta l  of re- 
crui t ing material  t o  selected seniors i n  engineering 
colleges accredited by the Engineers Council for Profes- 
sional  Development; paid advertising in "Career for thet 
College Man"; and procurement of new recru i t ing  material  
f o r  use bo th  by the Di s t r i c t  Officers and Headquartere 
Officers in seeking applicants f o r  appointment t o  the 
commissioned corps and sc i en t i f i c  c i v i l  service job6 in 
the Survey. 

Intensif ied the procurement of students t o  pa r t i c i -  
pate In the Cooperative Student Training Program of the 
Bureau. Visited f i v e  colleges accredited by the En@- 
neers Council f o r  Professional Development and corres- 
ponded with the sixth, which resul ted in building up the  
program from three t o  ten pairs of students. Cooperated 
with the Personnel and Safety Division in preparing a 
t ra ining agreement, which was approved by the Civil  Serv- 
ice Comxnlssion, and in se t t i ng  up procedures f o r  employ- 
ment, placement, and training of students. Present p u n a  
a re  t o  increarre the program by f i v e  paIra a year until 
twenty pa i rs  a r e  obtained, then continue a t  that level .  
This w i l l  give the Bureau a di rec t  source yearly of ten 
engineering and sc i en t i f i c  students for appointment in 
t h e  Commissioned Corps and Civil Service. 

year Includes a new brochure. 
and Geodetic Survey," which was written and pr inted 
c ommer c l a  l l y  . 
pointed during the pear, and sFX off icere  re t i red .  

physicals, and took other rout ine ac t iom.  Prepared 
and maintained the  minutes of the Officers Personnel 
Board. 

Procurement of recru i t ing  material  i n i t i a t e d  M u  
"A Career with the Coaet 

Thirty-five ensigna and f i v e  deck of f icers  were ap- 

Processed f i t n e s s  reports,  servioe reports ,  annual 

NEW SHIP S W F  

A New Ship staff, consisting of a small grow of 
naval a rch i tec ts  and techniclane, was areated on May 3 
t o  oversee and monitor all aspects of new hydrog~aphic 
replacement and new oceanographic research s u p  con- 
s t ruct ion and to  cooperate and maintain liaison u i t h  



the Maritime Administration In s h i p  construct ion p r o j e c t s .  

d e t i c  Survey and the Maritlme Administration whereby the 
Maritime Administration would evaluate  b ids ,  examine qual-  
i f i c a t i o n s  of low bidder ,  award con t r ac t ,  supervise 
cons t ruc t ion  and conduct acceptance t r i a l s  and guarantee 
surveys and r e l a t e d  matters  pe r t a in ing  t o  construct ion 
of two Class I11 hydrographic ships .  

B i d s  f o r  the construct ion of two Class I11 hydrograph- 
i c  replacement sh ips  were opened by the Maritime Admin- 
i s t r a t i o n  as  con t rac t ing  agent on May 25 and a low b i d  
of $3,733,040., f o r  two sh ips ,  submitted by Marietta Man- 
ufactur ing Co. of Point Pleasant,  W. Va., was accepted 
and the  award made on June 29. 

Design s t u d i e s  and prel iminary design sketches were 

An agreement was nego t i a t ed  between t h e  Coast and Geo- 

made in  preparat ion f o r  the construct ion of one Class I 
oceanographic sh ip  and one Class I1 hydrographic replace-  
ment ship .  Design s t u d i e s  were a l s o  conducted and 
specif icat ions prepared f o r  the cons t ruc t ion  of hydro- 
graphic survey launches and oceanographic deck winches 
f o r  use on all c l a s s e s  of ships .  The purchase of gov- 
ernment fu rn i shed  equipment f o r  two Class I11 ships was 
in progress.  

IK'TERETATIONAL TECHNICAL COOPERATION STAFF 

The Bureau continued the t echn ica l  t r a i n i n g  o f  fo re ign  
n a t i o n a l s  under the provis ions authorized by Public L a w  
665, 83d Congress, Mutual Securi ty  Act of 1954, and sub- 
sequent amendments. 

During the  year,  5 I n t e r n a t i o n a l  Cooperation Adminis- 
s t r a t i o n  (ICA) primary p a r t i c i p a n t s  reported t o  the 
Bureau and were given i n s t r u c t i o n  i n  the following sub- 

: In geodetic computa tions--Rhodesia and N asaland 
{~f.~'in map and c h a r t  construction--Colombia (ly; i n  
reproduct ion and map and c h a r t  construction--Rhodesia 
and Nyasaland (1); In gravi ty--Brazi l  (1); i n  hydro- 
graphic surveying--Indonesia (1) ; and in  seismology-- 
C h i l e  '( 1). 

t i c i p a n t s  continued o r  completed t h e i r  t r a i n i n g  
program, as follows: In geodetic surveying--India (1) 
and Peru (1); in bureau funct ions and operations--Ecua- 
dor (1); in  maintenance of instruments--Indonesia (1); 
and in photogrammetry--Thailand (1). In a d d i t i o n  t o  
t he  f o r e i g n  p a r t i c i p a n t s  receiving t r a i n i n g  under the 
precedin 
Program ?MAP) secondary p a r t i c i p a n t s  reported t o  the Bur6a.J 
and were given i n s t r u c t i o n  in  the following aub j ec t s :  

. In g rav i ty  and astronomy--Argentina (11, Lndonesia (1); 

From the previous f i s c a l  year, 6 I C A  primary par- 

programs, 4 I C A  and 1 M i l i t a r y  Assistance 
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and in aeronaut ica l  chart Information--Japan (l), Paki- 
s t a n  (l), and Spain (1). A t  t h e  request  of the  National 
Science Foundation, the Bureau accepted two scientists 
a s  guest  workers in geophysics f o r  appraximately one 
year--Fbgland (l), and Japan (1). 

with the  observation of f a c i l i t i e s  and consul ta t ion on 
t echnica l  procedures. These v i s i t s  extended from 1 t o  
25 days and included r e  r e s e n t a t i v e s  from the following 
countr ies :  Argentina (37 Bolivia (l), B r a z i l  ( 2 ) ,  Cam- 
bodia (2), Canada (&), bhlna (19) ,  Cuba (11, Ecuador 
(l), England (11, Germany (21, I r a n  (11, Japan (101, 
Korea ( 3 ) ,  Nigeria (l), Norway t : { ,  Panama [2{, Peru 
(2), Phil ippines  (8) Portugal , Sweden 3 , ThaL 
land ( 6 ) ,  Tunisia (45, Turkey (8 ) ,  Uruguay (11, 
Venezuela (2), and Viet-Nam (1). 

Brief ing on Bureau a c t i v i t i e s  was provided f o r  8 ICA 
Training Off i c e r s  before accepting assignments with the 
United S t a t e s  Overseas Missions in t h e  following corn- 
t r i e s :  Africa, Argentina, Ethiopia,  France, Korea, 
Tunis i a  , and Vie t -Name 

The Bureau received 111 f o r e i g n  v i s i t o r s  concerned 

The Chief, a s  Chairman of the  Conrmittee on Surveys 
of Urban Areas, Commission on Cartoyaphy Pan American 
I n s t i t u t e  of Geography and History PAIGH), prepared 
the United S t a t e s  p o s i t i o n  on the  agenda items of the  
Committee f o r  the M Consultation of t h e  Cormnisslon on 
Cartography. A s  Chairman of Commission Four f o r  the 
American Congress on Surveying and Mapping's p a r t i c i -  
pa t ion  in  the  In te rna t iona l  Federat ion of Surveyors, 
t h a  Chief and another representa t ive  of t h e  Bureau a t -  
tended a one-day conference in Philadelphia w i t h  the 
American I n s t i t u t e  of Real Es ta te  Appraisers, June 
1961. Based on this conference an out l ine  of a work 
program was prepared. 

TECHNICAL RESEARCH AND INFORMATION STAFF 

The Technical Reaearch and Information Staff  prepared 
the Annual Report of the Mrec tor .  

Five technica l  b u l l e  tins were processed and prepared 
f o r  publ icat ion.  

The preparat ion of a Bureau publ ica t ion  on "Shore 
Rnd Sea Boundaries-With Special  Reference t o  h t e r p r e -  
t a t i o n  and Use of Coast and Geodetic Survey Data Waf3 
continued throughout the  year. 

In response t o  an  urgent reques t  from t h e  S o l i o i t o r  
General of the United S t a t e s  f o r  ass i s tance  in  formu- 
l a t i n g  t h b  Governmentla p o s i t i o n  a s  t o  w h a t  c o n s t i t u t e s  
the "coast  line" of Louisiana, a s  defined in the Submerged 



mnda Act of 1933, for submission t o  the Supreme Court, 
a comprehensive memorandum was prepared s e t t i n g  f o r t h  
amwers and recommendations a s  t o  p r i n c i p l e s  t o  be ap- 
p l i e d  and a s  t o  spec i f ic  treatment of c e r t a i n  sec t ions  
of the coast .  Following this, a coriference was convened 
by the J u s t i c e  Department with representa t ives  from S t a t e ,  
I n t e r i o r ,  and the C o a s t  Survey, a t  which a Government po- 
s i t i o n  was a s e e d  on. 

Consultation was he ld  w i t h  personnel of the  d iv is ions  
concerned Fn t h e  low-water l i n e  survey of Louisiana and 
a comprehene i v e  legal -t echnical  memorandum prepared 
s e t t l n g  f o r t h  t h e  background, the  problems involved, and 
the data  required f o r  a determination o f  the Federal-  
S t a t e  boundary in  the area of Atchafalaya Bay, par t icu-  
l a r l y  w i t h  reference t o  the s t a t u s  o f  the reef  i n  the 
entrance in r e l a t i o n  t o  mean high water and mean low 
water. 

personnel and o thers  deal ing w i t h  the  d e f i n i t i o n  of 
c o a s t a l  and bottom fea tures ,  establishment of mean high 
water l i n e  for r i p a r i a n  boundary purposes, the l e g a l  
pr inc ip les  involved In the r e s t o r a t i o n  of markers on the 
boundary between two s t a t e s ,  the  s ignif icance of the de- 
marcation l i n e  of 1867 in  the Bering Sea between Russia 
and the United S ta tes ,  laws per ta in ing  t o  salvage of wa- 
ter  c r a f t  In the inland and navigable waters of the 
United S ta tes ,  the oceanographic concept of  the  cont i -  
n e n t a l  s h e l f ,  the  p r i n c i p l e s  involved in defining 
s p e c i r i c  lFmits of a body of water t r i b u t a r y  t o  a lrirger 
body, and public rights in the use of p r i v a t e  beaches. 

Verbal and written information was furnished Bureau 

DISTRICT OFFICES 

D i s t r i c t  Offices were maintained a t  t h i r t e e n  loca t ions  
throughout t h e  nat ion,  namely, Boston, New York, B a l t i -  
more, Norfolk, Tampa, New Orleans, For t  Worth, Kansas 
City, Missouri; Los Angeles, San Francisco, Portland, 
Oreg., S e a t t l e ,  and Honolulu. The primary func t ion  of  
these o f f i c e s  i s  t o  supervise and d i r e c t  a l l  f i x e d  Bu- 
r e a u  a c t i v i t i e s ,  except observator ies ,  w i t h i n  the  r e -  
spect ive d i s t r i c t s .  In p u r s u i t  of t h e i r  dut ies  these 
o f f i c e s  m i n t a b e d  l i a i s o n  w i t h  government and p r i v a t e  
organizations and the general  public;  furnished i n t e r -  
es ted  p a r t i e s  with survey data and technical  information 
r e l a t i v e  t o  Bureau a c t i v i t i e s ;  contacted educational in- 
s t i t u t i o n s  for recruitment of o f f i c e r  candidates and 
technica l  personnel; inspected authorized char t - sa les  
agents t o  insure f a i t h f u l  performance o f  contracts ;  in- 
ves t iga ted  and made recommendations regarding appoint-  
ment of chapt agency appl icants ;  gathered data p e r t i n e n t  
t o  cor rec t ion  of n a u t i c a l  and aeronaut ical  char t s ,  as- 
s i s t e d  f i e l d  p a r t i e s  and vesse ls  operating in t h e  
respec t ive  d i s t r i c t s ;  d l rec ted  programs for the  orderly 
recovery and maintenance of geodetic cont ro l  marks; 
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i n spec ted  and s e r v i c e d  primary t i d e  s t a t i o n s ;  made s t u d i e s  
and recommendations on cond i t ions  and needs f o r  surveys;  
maintained s tocks  o f  Bureau p u b l i c a t i o n s  and c h a r t s  f o r  
s a l e  t o  the  pub l i c  and f o r  o f f i c i a l  use i s sue .  In add i -  
t i o n ,  supe rv i s ion  and d i r e c t i o n  were provided photogram- 
me t r i c  units a t  Bal t imore,  Tampa, and Por t land;  n a u t i c a l  
c h a r t s  d i s t r i b u t i o n  units a t  New York and San Franc isco ;  
a e r o n a u t i c a l  c h a r t  d i s t r i b u t i o n  u n i t  a t  Kansas C i ty ;  s h i p  
base units and hydrographic  survey process ing  u n i t s  a t  
Norfolk and S e a t t l e ;  geodet ic  computations u n i t  a t  New 
York; se i smologica l  f i e l d  survey unit a t  San Franc isco ;  
s h i p  personnel  process ing  u n i t  a t  S e a t t l e ;  and geodet ic  
mark recovery and maintenance u n i t s  a t  Norfolk, Tampa, 
New Orleans,  F o r t  Worth, Kansas C i ty ,  Los Angeles, San 
Francisco ,  and Por t l and .  

The F o r t  Worth D i s t r i c t  Of f i ce  was r e l o c a t e d  a t  Room 
221, Un ive r s i ty  P laza ,  100 North Un ive r s i ty  Drive, Fort 
Worth 7, Tex. 
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OFFICE OF OCEANOGRAPHY 

It i s  the  f u n c t i o n  of t h e  Off ice  of Oceanography t o  
p lan , '  coord ina te ,  and d i r e c t  a l l  of the  Bureau'3 xork 
a t  sea .  Through i t s  F a c i l i t i e s  D iv i s ion  the  Orf ice  
provides  and plans f o r  t he  sh ips  and s h i p s '  SESPS, t o  
c a r r y  out  i t s  work. Through i t 3  Opera t ix i s  Di-rlsion, 
the Of f i ce  p l a n s  and supe rv i se s  a l l  oceanographic pro j -  
e c t s ,  i nc lud ing  b jdrographic  surveys and t i d e  s t a t i o n s ,  
and ope ra t e s  the s h i p  bases  and r e l a t e 6  opera t ions .  
Through i t s  Marine D a %  Div is ion ,  t h e  Off ice  of Oceanog- 
raphy adminis terr ;  and supe rv i se s  t h e  process ing  and 
ana lyses  or' t h e  d a t a  obta ined  du r ing  these ooern t ions .  
I n  a d d i t i o n  t o  the  c o o r d i n i t i o n  of t hese  va r ious  Bilreau 
a c t i v i t i e s ,  the Off ice  of Oceanogrnphy a c t 3  t o  coord ina te  
the oceanographic a c t i v i t i e s  of t h e  3ureau wi th  tho39 of 
the o t h e r  Government agenciss  a n d  occanogra?hic i c s t i t u -  
t i o n s  . 

The Of r i ce  of Oceanography i s  made up pr imar i ly  of 
the former Div is ions  of Coastal Surveys an.] Tides and 
Cur ren t s  with the a d d i t i o n  01' the V e r i f i c a t i o n  Unit  of 
t h e  Div i s ion  of  Char t s .  

The Operat ions Div i s lon  i s  comosod o f  the  Of f i ce  of 
t h e  Chief and the Hydrography Branch of t he  Div!sior. o f  
Coas t a l  Surveys a n d  t he  ricld p a r t i s s  of the  Z)iirision of 
Tides  and Curren ts .  The F a c i l i t i e s  Div is ion  i c ;  coinposcd 
of t he  Vesse ls  and Equipmznt 3 rmc i i  of the  3 i v i ; i o a  of 
Coas t a l  Surveys. The Marine Da%a Divis ion  i s  composed 
of t he  !.lashington Off ice  a c t i v i t i e s  or' the  Divfsion of 
Tides  and Curren ts ,  the  Coast P i l o t  Branch of the Divi-  
s i o n  of Coas t a l  Surveys,  the  Process ing  Of f i ces ,  and the 
V e r i f i c a t i o n  Unit or' t he  Div is ion  of' Charts. 

The Nat iona l  Oceanographic D n t c  Cents r  (NODC) was 
e s2ab l i shed  i n  January 1961 thPOu6h thb coo?er25ive 
e ? f o r t s  and f i n a n c i a l  suppor t  of  t he  Navy, Coast 2nd 
Geodetic Survey, Bureau 0;' Corniercial F i s h e r i e s ,  Yeatiler 
Bureau, Atomic EnergJi Commission, and Nat iona l  Science 
Foundation. Th i s  i s  a mi les tone  on thg road o f  n a t i o n e l  
coopera t ion  i n  oceanography. 

I n  connec t ion  wi th  t h e  coord ina t ion  and promotion 
a c t i v i t i e s ,  members or' the As3istmt D i r e c t o r ' s  s t a f f  
a a r t i c i p a t e d  i n  t he  many n e e t i n g s  of  the  Inferagsnc; 
Committee on Ocemography and wcpe a c t i v e  i n  the  %or% of 
the va r ious  pane ls  o f  this comnit tee .  ?!esting,s o f  tl-e 
Nat iona l  Academy of Sciences Cormittee on Ocearlography 
were a t t ended  a s  wel l  as  the  regular monthly :neetings 
of  t he  informal  CoordinatTng Corn i t t ea  on Oceanogr&nhg. 
A c l o s e  l i a i s o n  was main5ained wi th  p r i v a t e  oceanogru?i~ic  
i n s t i t u t i o n s  through i n f o m a l  meetings a t  Woods Hole, 
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Mass., and a t  t h e  Eas t e rn  P a c i f i c  Oceanic Conference i n  
Ca l i fo rn ia .  Lec tures  and s c i e n t i f i c  papers  were pre- 
s e n t e a  a t  u n i v e r s i t i e s  and a t  meet ings of s c i e n t i f i c  
s o c i e t i e s ,  and less  formal  p r e s e n t a t i o n s  were made 
before  school  groups and a t  meet ings of l o c a l  profess 
s i o n a l  groups. 

OPERATIONAL ACTIVITIES 

ope ra t ions  r j i v i s i  on 

The Cperat ions Div is ion  p l ans ,  writes the  i n s t r u c t i o n s ,  
and suy?ervises t h e  execut ion  of hydrographic ,  oceano- 
graphic ,  and r e l a t e d  surveys involv ing  the  Operat ion of 
shlps and shore-based p a r t i e s .  These surveys inc lude  the 
observa t ion ,  s tudy,  and r eco rd ing  of t he  depths  and the 
phys ica l  and chemical p r o p e r t i e s  of ocean water ;  the 
de termina t ion  of the topography and goology of the ocean 
bottom; t h e  observa t ion  end r eco rd ing  o f  t i da )  and t i d a l  
c u r r e n t  phenomena; t he  measurement o f  water  temperatures  
anc! d e n s i t i e s ;  t he  record ing  of g rav ime t r i c  and magnetic 
phenomena a t  sea; t he  c o l l e c t i o n  of meteDrologica1 da ta ;  
the  s tudy  of  marine sedimentat ion;  the  c o l l e c t i o n  of 
marine l i f e  specimens; t he  c o l l e c t i o n  of o t h e r  da t a  
f o r  c h a r t i n g ,  nav iga t ion ,  s c i e n t i f i c ,  and defense pur- 
poses. The d i v i s i o n  main ta ins  a system of  c o n t r o l  t i d e  
n t a t i o n s  a n d  c o l l a b o r a t e s  w i th  the  Geophysics Div is ion  
i n  the ope ra t ion  of the Seismic Sea Wave Warning System. 

A t l a n t i c  a& Gulf Coasts  

During the  yea r  hydrographic  and wire-daag surveys 
were c o n t i m e d  along t h e  Atlsnt ic  and Gulf c o a s t s  as 
follows : 

The s h i p  CO.:IE cont inued hydrography i n  the  Potomac 
River south o f  Ragged P o i n t  and began work i n  Breton 
Bny.  A 100-hour c u r r e n t  s t a t i o n  was observed o f f  Piney 
P o i n t ,  Md., and two oceenographic s t a t i o n s  were occupied, 
r i v a  magnetic obse rva t i cns  were made, f o u r  o f  which were 
coir,plated i n  an a r e a  where an anomaly appeared t o  exis t .  
‘dorb was concluded on September 30,  and a Coast  P i l o t  
i n s p e c t i o n  of  t he  Potomac River  waa completed between 
October 4 an:! 13 p r i o r  t o  c l o s i n g  t h e  season and r e tu rn -  
i n g  t o  Norfolk. P.11 o f f i c e r s  a t t ended  a 2-day course on 
ope ra t ion  of a s a l i r - i t y  br ldge  aboard the s h i p  EXPLOmR. 
The radio department s e t  up a t r a i n i n g  course  on the  808 
Fathometer f o r  t echn ic i ens  a t  the Norfolk Base. On 
A p r i l  6 ,  t he  s h i p  a r r i v e d  a t  the  working grounds on the 
Potomao River  cont inuing  combimd opera t ions .  
hour c u r r e n t  s t a t i o n  was observed and t h e  s h i p  and 
launch hydrography had progressed  t o  v i c i n i t y  of Nomini 
Bay a t  the c l o s e  of the year .  

A 100- 
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Visual-controlled hydrography by the s h i p  GILBERT con- 
t i nued  i n  shoa l  areas  around Tuckernuck and Muskeget 
I s l a n d s  and shoran-controlled hydrography continued i n  
Nantucket Sound, Mass. Portable t i d e  gages were i n s t a l l e d  
a t  Muskeget I s l and ,  Nantucket Sound, Edgartown, and Was- 
qae --Paint;add Martha's Vineyard. 
atomic waste a m p l e  containers  ( j e t t i s o n e d  a t  Browns 
Ledge, Buzzards Bay i n  June 1959) was completed Ju ly  25 
and 26 by f i v e  sk in  d ive r s ,  t h ree  from the  Coast and 
Geodetic Survey, one from Moods Hole I n s t i t u t e ,  and one 
from the U. S. Fish and Wildl i fe  Service.  A 100-hour 
cu r ren t  s t a t i o n  was observed southwest of Bass Ledge, 
and magnetia observations were made on Chappaquidick 
Is land.  Hydrography was suspended and the season closed 
September 10. Two cu r ren t  observations were completed 
September 16 i n  F i r e  I s l and  I n l e t ,  N. Y. One meter was 
l o s t  during Hurricane "Donna," The s h i p  a r r i v e d  i n  
Beaufort, eN. C. ,  September 30 and commence'd hydrographic 
and current surveys i n  Beaufort I n l e t .  The smooth p lo t -  
t i n g  of t he  hydrography wan completed by a Cartographer 
from the Norfolk Office. Four 100-hour and two 2S-hour 
cu r ren t  s t a t i o n s  were observed and the p r o j e c t  was 
completed December 6 .  A t ag l ine  survey of  the dredged 
a r e a  a t  the Ships Base, Norfolk, was completed. On 
Apr i l  4 the s h i p  s a i l e d  for C r i s f i e l d ,  Md., where shoran- 
con t ro l l ed  r ev i s ion  hydrography was completed south of 
Tangier I s l and  from Onancock Creek t o  Sandy Point. On 
May 13, hydrography was commenced on Nantucket Shoals 
i n  conjunction w i t h  the  ship EXPLORER. 

A l l  offshore hydrography and magnetic obsorvations 
along the Maine coas t  i n  the v i c i n i t y  of  Kachiss Bay 
Were completed August 25 by the s h i p s  HTLGARD and 
WAINWRIGHT. On August 17, a shoal  i n  Grand Manan 
Channel was wire-dragged. The s h i p 3  a r r ived  i n  Boston 
August 28 f o r  i n s t a l l a t i o n  o f  new Radar u n i t s  and complcted 
wike dragging of two wrecks i n  Boston Harbor. Hurricane 
"Donna" caused considerable damage t o  the vessels  and 
launches while t i e d  up i n  Point Jud i th  Harbor of Refuge, 
R . I .  Two launches were c a s t  on the beach and about 
12 feet  of the H I L G A R D l s  p o r t  bulwark to rn  away. Chief 
Boatswains Mate Robert M. Esal received the Departxent 's  
except ional  s e rv i ce  award on February 14 a t  Washington, 
D. C., f o r  h i s  p a r t  i n  saving the s h i p  HILGRRD f r o m  
almost c e r t a i n  des t ruc t ion .  A 100-hour cu r ren t  s t a t i o n  
was observed a t  Point  Jud i th  Harbor of Refuge. Wire- 
drag inves t iga t ions  were made a t  Vineyard. Sound, Mass., 
M t .  Hope,Bay, R. I., New Haven Harbor, Conn., znc? Srnnford 
Reef, I T .  Y, The sh ips  s a i l e d  f o r  Norfolk October 8. On 
Apr i l  11, the sh ips  departed Norfolk and completed 
wire-drag inves t iga t ions  a t  Manasquan I n l e t  and Beach 
Haven I n l e t ,  N. J., Oyster Bay and Great South Bay, 
Long Is land,  N ,  Y., and Buzzards Bay near Cuttyh-mk 
Is land,  Mass. SCUBA d ive r s  were used f o r  the f i r s t  time 
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which g r e a t l y  f a c i l i t a t e d  obtaining l e a s t  depths over 
wrecks and obstruct ions.  Hydrography was i n  progress,  
one cu r ren t  s t a t i o n  had been observed a t  West Entrance 
t o  Harbor of Refuge, R. I., and t i d e  gages were operat ing 
a t  Point J u d i t h  and Watch H i l l  i n  Block I s l a n d  Sound a t  
the  end of the  year. 

The East  Coast F i e l d  Party continued hydrography i n  
Mobile Bay, Ala., operat ing two launch p a r t i e s .  Several  
magnetic s t a t i o n s  were observed and two s e t s  of s a l i n i t y  
and temperatures were observed. 
damaged s i g n a l s  when winds reached 65 m.p.h. 
waters of approximately 8 f e e t  from Mobile northward de- 
layed hydrography due t o  excessive aurrente  and debris .  
A measured mile was e s t ab l i shed  i n  Mobile Bay f o r  the 
l o c a l  Power Squadron. A t i d e  s t a t i o n  was r e i n s t a l l e d  a t  
Fort  Gaines in preparat ion for commencing hydrography i n  
Mississ ippi  Sound. A 100-hour cu r ren t  s t a t i o n  was ob- 
served a t  Dauphin I s l a n d  Bridge. 

The ship SCOTT continued f i e l d  inspect ion and chart 
r ev i s ion  f o r  a new e d i t i o n  of 0. S. Coast P i l o t  3. 
Chapter 4, New York Bay t o  Delaware Bay, Chapter 5 ,  New 
Je r sey  I n t r a c o a s t a l  Waterway, Chapter 7, Chesapeake and 
Delaware Canal, Chapter 8, Delaware Bay t o  Chesapeake 
Bay, Chapter 13,  Patuxent and Severn Rivers, Chesapeake 
Bay, Chapter 14, Cape Charles t o  Chester River, Chesa- 
peake Bay, Chapter 15, Baltimore Harbor t o  Head of Bay, 
were completed. The ship a r r ived  a t  Norfolk November 9 
and coas t  p i l o t  inspect ion was continued through 
November and December by truck. Processing records and 
general  r e p a i r  continued u n t i l  March 21 when the ehip 
SCOTT departed Norfolk and a r r ived  Key West, Fla., Apri l  
3 f o r  r ev i s ion  of Coast P i l o t  5. 
f i e l d  inspect ion was completed t o  For t  Meyers, Chapter 
4, Key West t o  Tampa Bay w a s  completed May 12, Chapter 5, 
Tampa Bay t o  Apalachee Bay, was completed June 5, and 
Chapter 6, Apalachee Bay t o  Mobile Bay, was completed 
June 28. 

Hurricane "Ethel" 
Flood 

A t  the end of April ,  

Raydist-controlled hydrographic surveys continued i n  
the S t r a i t s  of Flo r ida  by the sh ip  HYDROGRAPHER, off the 
coast  of Cuba. Enroute t o  and from these  working grounds, 
sounding l i n e s  were run i n  the Gulf of Mexico. Portable 
t i d e  gages were operat ing a t  Lo gerhead Key, Dry Tortugas 
and a t  Naples, Fla,  Hurricane 'Donna" caused no damage 
t o  ship o r  Raydist shore i n s t a l l a t i o n e .  Raydist s t a t i o n 8  
were dismantled and the ship a r r ived  a t  S t .  Petersburg, 
Fla., October 14, ending the field'imason. Processing 
f i e l d  records and s h i p  r e p a i r s  continued u n t i l  February 
24, when che ship w a s  a t  the shipyard. On March 9 ,  the 
ship departed from Miami, Fla. ,  on a survey of a cable  
route t o  La Guaria, Venezuela, which was completed Apri l  
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11. Work was resumed i n  the F l o r i d a  Keys on A p r i l  26 
w i t h  Raydist s t a t i o n s  i n s t a l l e d  a t  Boca Chica and Logger- 
head Key. Two 100-hour cu r ren t  s t a t i o n s  were observed 
a t  Dry Tortugas. Ten oceanographic s t a t i o n s  were 
occupied i n  F lo r ida  Bay. The r e s u l t s  of these observa- 
t i ons ,  water, core,  and bottom samples w i l l  be s e n t  t o  
the Marine Laboratory a t  the Universi ty  of M i a d .  A 
te l lurometer  t r ave r se  from Sand Key t o  Loggerhead Key 
was completed June 17. 

hydrographic surveys i n  Pine I s land  Sound and along the 
Gulf of Mexico shorel ine southward from Ceptiva Pass t o  
San Carlos Pass. A 100-hour cu r ren t  s t a t i o n  was occupied 
i n  Captiva P a s s ,  one magnetic s t a t i o n  and one temperature 
and s a l i n i t y  observed. Hurricane "Donna" a r r ived  uith a 

.barometer readinq of 28.19 in .  and caused some damtge t o  
the launch, and minor changes t o  the shorel ine of Pine 
I s l and  Sound. While en route  t o  the shipyard,  the so- 
c a l l e d  Mud Hole south of Sanibel I s l and  was located and 
found t o  be a l i g h t  green c i r c u l a r  a r ea  with a d e f i n i t e  
s l i c k ,  which has c rea t ed  considerable i n t e r e s t  t o  f i s h e r -  
men and t o  sc i en t i s t ; s  connected with the Universi ty  of 
Miami. Bottom c h a r a c t e r i s t i c s  (smelling s t rongly of 
sulphur)  and temperature and s a l i n i t i e s  were obtained. 
A charted wreck w a s  located off Captlva Is land and a 
l e a s t  depth of 11.8 f e e t  i n  surrounding depths of 22 
feet  obtained. 

The ship MPLOFtER continued Raydist-controlled 
hydrography on Nantucket Shoals. Texas Tower No. 3 was 
loca ted  by Raydist con t ro l  on an uninterrupted run from 
c a l i b r a t i o n  a reas  off Chatham and Nantucket I s l and ,  Mass., 
a d i s t ance  of 95 miles. 
taken and observations made a t  t h ree  oceanographic r e -  
pea t  s t a t i o n s .  A n  e l e c t r i c  tape-gage was i n s t a l l e d  a t  
the Bureau18 bubbler type t i d e  gage on Texas Tower No. 
3. One hundred hours of simultaneous cu r ren t  observations 
were made with Roberts cu r ren t  buoys and meters a t  
t h ree  l e v e l s  a t  each of t h ree  s t a t i o n s  on a cross  sec- 
tion of a channel through the shoals ,  about 17 miles  
southeast  of Nantucket Island. Bathythermograph and 
d r i f t  b o t t l e  c a s t s  were made during these observations.  
Heavy damage w a s  caused t o  Raydist and communication 
equipment when l igh tn ing  s t ruck  the  Gay Head s t a t i o n  on 
Martha's Vineyard. The f i e l d  season w a s  closed on 
Nantucket Shoals, September 30, and  the sh ip  EX?LORER 
proceeded t o  New York t o  commence work on the loca t ion  
of Texae Tower No. 4 off New Je r sey  coas t  and completed 
oceanographic work on Hudson Canyon. The season was 
c losed  and the s h i p  a r r ived  i n  Norfolk October 14. Proc- 
e s s ing  of records progressed and the s a l i n i t y  of 172 
water eamples were determined for the  ship HYDROGRAPHER. 

The s h i p  SOSBEE basing a t  Fort  Myers, Fla . ,  continued 

Bathythermograph c a s t s  were 
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On A p r i l  4, the s h i p  depar ted  Norfolk t o  t ake  up surveys 
of r a d i o  a c t i v e  waste d i s p o s a l  areas o f f  the New England 
c o a s t  f o r  t h e  Atomic Energy Commission. 
of the Marine Research Laboratory,  Un ive r s i ty  of 
Connect icut ,  and h i s  a s s i s t a n t  were on board t o  make 
marine b i o l o g i c a l  observa t ions .  Raydis t  s tations were 
placed w i t h  a l a r g e  p o r t i o n  of  the b a s e l i n e  over  water 
and c o n t r o l  was much improved. Equipment was i n s t a l l e d  
aboard t o  r ece ive  te lemetered  t i d a l  h e i g h t s  from 
pres su re  t i d e  gages l o c a t e d  on both  t h e  seaward and sound 
s i d e s  of Nantucket I s l and .  Two magnetometer t r a c k  l i n e s  
spaced 5 miles  a p a r t  w i t h  oceanographic s t a t i o n s  were 
run between Nantucket Shoals  and Cape Charles, Va.. 
While t h e  s h i p ' s  Raydis t  s e t  was inope ra t ive ,  Hiran con- 
t r o l  was s u b s t i t u t e d  f o r  one Raydis t  s t a t i o n .  Tests 
were run on new p ieces  of equipment, i nc lud ing  the DE-723 
Fathometer and the sound v e l o c i t y  meter. 

P a c i f i c  Coast, Alaska, and t h e  P a c i f i c  Ocean 

The s h i p  PATHFINDER a r r i v e d  a t  Dutch Harbor J u l y  3 

The D i r e c t o r  

a f t e r  completing a deep-sea sounding l i n e  from Kodiak, 
Alaska. Shoran s t a t i o n s  were e s t a b l i s h e d  a t  Cape 
Kutuzof and 1 3  miles  n o r t h e a s t  of Cape Seniav in  t o  con- 
t r o l  hydrographic  surveys a long  t h e  n o r t h  c o a s t  of 
Alaska Peninsula .  Ten oceanographic s t a t i o n s  were 
observed n o r t h  of P o r t  Moller. A t i d e  gage was estab- 
l i s h e d  i n  Nelson Lagoon and t h e  s tandard  t i d e  s t a t i o n  a t  
Po r t  Moller was r e a c t i v a t e d .  The t i d e  s t a t i o n  and s e i s d b  
sea-wave warning s t a t i o n  a t  Unalaslca were in spec ted  and 
the  f i e l d  season c losed  September 12. En rou te  t o  
S e a t t l e  , a d d i t i o n a l  t i d e  s t a t i o n  s i t e s  were in spec ted  
f o r  the purpose of s t r eng then ing  t h e  se i smic  sea-wave 
warning n e t .  The s h i p  a r r i v e d  i n  S e a t t l e  on September 
23, and commenced process ing  seasons records .  Ship  
personnel  conducted a wire-drag survey i n  Lake Union and 
Unlon Bay of ruporterl submerged p i l f n g  and obs t ruc t ions .  
From Apr i l  13 t o  24 an i n v e s t i g a t i o n  of an unchar ted  
shoal  on McArthur Bank, S t r a i t  of Juan de F'uca, was 
accomplished, bu t  no o b s t r u c t i o n  was found. A deep-sea 
sounding l i n e  was run  ac ross  t h e  Gulf of Alaska and seven 
oceanographic s t a t i o n s  were observed en route .  A t  
Seward, t he  Coast Survey c h a r t  agency was inspec ted  and 
shoal ing  i n  the  v i c i n i t y  of  t h e  r a i l r o a d  wharf was i n -  
ves t iga t ed .  On May 10  work was s t a r t e d  on hydrography, 
c u r r e n t ,  and wire-drag surveys a t  t h e  o i l  t anke r  p i e r  
and approaches a t  N ik i sk i ,  Cook I n l e t .  The c h a r t  agency 
a t  Anchorage was inspec ted .  

surveys i n  t h e  San Juan Archipelago. The s h i p  proceeded 
t o  Sara toga  Passage and Deception Pass, Wash., completing 
a d r i f t - f l o a t  c u r r e n t  survey a t  Deception Pass  and 
commenced s h i p  and launch  hydrography i n  Sara toga  

On July 1 6  the  s h i p  LESTER JONES completed hydrographic  
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Passage. A portable  t i d e  gage was i n s t a l l e d  a t  Greenbank, 
Wash., two magnetic s t a t i o n s ,  one cur ren t  s t a t i o n ,  and 
temperature and s a l i n i t y  observations were observed i n  
Saratoga Passage. 
October 20. Processing of records continued u n t i l  Apri l  
4 when the ship departed f o r  the working grounds a t  
Wrangell, Alaska. En route ,  the t i d e  gages a t  Ketchikan 
and Juneau, Alaska, were serviced and inspected; a l s o  
f ive  char t  agencies were inspected,  one each a t  Ketchikan 
and Petersburg, and three  a t  Juneau. A portable  t i d e  
gage w a s  i n s t a l l e d  and two cur ren t  s t a t i o n s  were observed. 
The sh ip ' s  o f f i c e r s  and crew p a r t i c i p a t e d  i n  dedication 
cermonies  a t  Wrangell f o r  the hand-carved totem pole 
t h a t  was carved f o r  the  S e a t t l e  Ships Base. Launch 
hydrography and planetable  topography continued. Two 
cur ren t  s t a t i o n s  and s i x  temperature and s a l i n i t y  observa- 
t ions  were completed. One naut ica l  char t  agency was 
inspected - at Wrangell. 

continued by the s h i p  PATTOW. The 60-day s e r i e s  were 
completed a t  a l l  t i d e  gage s i t e s ,  c los ing  l e v e l s  were 
rqn, and a l l  s t r u c t u r e s  removed. Observations were made 
a t  six magnetic s t a t i o n s  completing the  magnetic anom&ly 
study i n  the P e r i l  Strai t -Chathm S t r a i t  area. New aids 
t o  navigation were loca ted  i n  Gastineau Channel and four  
hydrographic inves t iga t ions  were made. The t i d a l  survey 
of southeast  Alaska and inspect ion and servicing of t i d e  
s t a t i o n s  was completed by September 16. 
cur ren t  s t a t i o n  i n  S i t k a  Harbor wag accomplished 
September 19-23. Photo i d e n t i f i c a t i o n  of cont ro l  i n  the 
v i c i n i t y  of Bucarel l i  Bay was completed October 3, and 
the sh ip  departed Alaska, a r r iv ing  S e a t t l e  Octobcr 7. 
Processing of records and general  maintenance continued 
u n t i l  Apri l  4 when the ship s a i l e d  f o r  the  working 
grounds, i n  the v i c i n i t y  of Whidhey Is land,  Wash. One 
magnetic observation was made on Whidbey Island. Launch 
h drography was i n  progress i n  Holmes Harbor u n t i l  April 18 when the ship proceeded t o  McArthur Bank, S t r a i t  of 
Juan de Fuca, t o  a s s i s t  the ship PATHFINDER on a wire- 
drag invest igat ion.  S a l i n i t y  and temperature observn- 
t i o n s  were taken i n  Saratoga Passage and hydrography 
continued using v i s u a l  control .  

Is land,  Cook I n l e t ,  Alaska, was completed by the sh ip  
BOWIE. Shoran-controlled hydrography began i n  the vicin-  
i t y  of East  Foreland on July 8. F loa t  type t i a e  gages 
were operat ing a t  Anchorage and a t  Jumbo Rock near 
Boulder Point. A bubbler type pressure t i d e  gage was 
operated a t  F i re  Is land.  The shoran s t a t i o n s  recelved 
weekly support  from the  he l icopter  group a t  Elmendor? 
A i r  Force Base. Two 100-hour cur ren t  s t a t i o n s  were 
observed of f  Anchorage and one current  s t a t i m  completed 

The f i e l d  season was closed on 

F i e l d  work on the t i d a l  survey i n  Southeast Alaska was 

A 100-hour 

Visual-controlled hydrography in  the v i c i n i t y  of F i r e  
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a t  E a s t  Foreland. S i x  c h a r t  agencies  were in spec ted  and 
the s tandard  t i & e  gages a t  Yakut&t and Juneau were in-  
spec tsd .  A s p e c i a l  p r o j e c t  was completed September 29 
i n  To1-u Inlet, and the  s h i p  depar ted  the  working grounds 
Cctober 1 for S e a t t l e .  Process ing  r eco rds  cont inued  
until. A p r i l  11 when the ship depar ted  S e a t t l e .  En r o u t e  
t o  CorSovR, a s p e c i a l  i n v e s t i e a t i o n  was completed i n  Lynn 
Canal, two t i d e  gages were in spec ted  a t  Ska6way and 
Y a h t a t ,  and t h r e e  c h a r t  agencies  were inspec ted .  F i e l d  
work wes i n  p r o p e s s  i n  P o r t  Wells, Harriman F i o r d  i n  
Pr ince  W i l l i a m  Sound. 

s h i p  md launch hydrography i n  Sumner S t r a i t ,  Alaska. 
Char t  agencies  were inspec ted  a t  Wrengel1 and P o r t  Pro- 
t e c t i o n .  A 100-hour c u r r e n t  s t e t i o n  was observed off 
!.’Erren I s l a n d .  The f i e l d  season w a s  c l o s e d  October 6, 
and the  s h i p  a r r i v e d  i n  S e a t t l e  October 10. Process ing  
of  f l e l d  -ecords cont inued u n t i l  February 23 when t h e  
s h i p  s a i l e d  from S e a t t l e  t o  t a k e  up work i n  Hood Canal, 
%get  Sound. A hydrographlc  survey was completed I n  
t h e  v i c i n i t y  of  L o f a l l  for a submerged p i p e l i n e  a c r o s s  
Eood Canal on a re i r rbursnble  p r o j e c t  f o r  the Na tu ra l  Gas 
Tmnsrcission Company, S e a t t l e .  A t i d e  &age was i n s t a l l e d  
a t  Lofal.1 end t h r e e  100-hour c u r r e n t  s t a t i o n s  were com- 
p l e t e d  a long  the i p e l i n e  CrCJSSing. The s h i p  r e t u r n e d  t o  
S e e t t l e  on March 8 and s a i l e d  A p r i l  13 t o  take  up work i n  
%amr?er S t r a i t ,  s o a t h e a s t  Alaska. The t i d e  gage and chart 
agency in spec t ions  were mnde and t h e  t r e n s i t  magnetometer’ 
Ca l ib ra t ed  a t  S i t k a .  One c u r r e n t  s t a t i o n  was observed 
n o r t h  of Cora Point .  
cont inued northeastward and 3 nshore hydrography i n  the 
vicinity of Spanish I s l a n d  and Decis ion Passage was 
c ompl e t e d  

Shoran-control led surveys i n  the Western P a c i f i c  
were completed by the  s h i p  P’IONEER July 1. A bathymetr ic  
p r o f i l e  was run from Roi-Nmur I s l a n d  a t  t h e  working 
grounds t o  €’oJ.nt Buchon, Calif., a r r i v i n g  J u l y  25, Ship  
mejntenance and repairs were completed August 23. J o i n t  
J?I and Shoran s t a t i o n s  were e s t a b l i s h e d  a t  Bodega Head 
and Pcscadero Po in t ,  Ca l i f . ,  i n  p r e p a m t i o n  f o r  oceano- 
gronhic  work of fshore .  Sur fece  temperatures  were taken 
a t  er.ch batnythernogreph lowcring f o r  t h e  Bureau of 
Comiercial F i s h e r i e s ,  ua ing  a device  fu rn i shed  by them. 
A magnetometer was towed on a l l  sounding l i n e s .  S i x  
p a i r s  of parfichutc drogues, su r f ace  and s u b s u r f m e ,  were 
r e l eased  southwent of P o i n t  Reyes and s i x  p a i r s  r e l e a s e d  
~ 2 %  of Po!nt Arena. Oceanogrupliic observa t ions  were taken 
R t  each drogue p a i r  l o c a t i o n  and d r i l f t  b o t t l e s  were 
r e l c a s e d  a t  each p a i r  of drogue p l a n t s .  
ma&nRt,ometer was re turned  t o  Scr ippa  I n s t i t u t i o n  of 
Oceanography, and a proton type magnetometer was in -  
s t e l l e d .  Launch work on an examlnaticn i n  the v i c i n i t y  of  

The sh5.p EIOD390:i’ contjnued s h o r m  and v i sua l - con t ro l l ed  

Shoran-control led s h i p  hydrography 

The f l u x g a t e  



Raccoon Shoal, San Francisco Harbor, d i sc losed  no shoal- 
ing i n  the reported area.  The s h i p  departed Alamedn, 
C a l i f . ,  f o r  Kodiak, Alaska, A p r i l  11. En route ,  four 
seamounts were developed, one oceanographic s t a t i o n  ob- 
served, weather bal loons r e l eased  da i ly ,  meteorological 
d a t a  t ransmit ted a t  6-hour i n t e r v a l s  and magnetic an? 
g r a v i t y  da t a  were obtained. The Seismic Sea Wave !iarning 
S t a t i o n  and standard t i d e  gage w r e  inspected a t  Womens 
Bay, Kodiak, Alaska. The ship departed Kodiak t o  begin 
ocean surveys between the Aleutian Is lands and Hawaiian 
I s l a n d s  t o  the l i m i t  of Loran C con t ro l .  The proton 
magnetometer was i n  operat ion during bathymetry and the  
g r a v i t y  meter was operated, weather balloons were r e -  
l ea sed  d a i l y ,  meteorological datawere t ransmit ted a t  
6-hour i n t e r v a l s .  Bottom core samples were taken near  
Shelikof S t r a i t .  A l a y e r  of warm water was found a t  
de ths ran i n g  from 320 f e e t  t o  440 f e e t  between Lat i tudes 

Eleven seamounts 
r i s i n g  500 fathoms or more from general  ocean f l o o r  were 
discovered. The n a u t i c a l  cha r t  agency a t  Kodiak was in -  
spec ted. 

across  the Gulf of Alaska on July 2. Raydist-controlled 
hydrography w a s  s t a r t e d  i n  the Bering Sea. Five cu r ren t  
s t a t i o n s  were observed, s ix  oceenographic s t o t i o n s  
occupied, t i d e  gages remained i n  operat ion a t  Nigrakpak 
Lagoon, S t .  Lawrence I s l and ,  and Lhe magnetometer was 
towed. F i e l d  work i n  the Bering Sea was completed 
September 12, and the s h i p  a r r ived  Ad& September 16. 
Ar r iva l  a t  Attu I s l and  was on the 18 th  when the t i d e  
gage and Seismic Sea Wave Warning S t a t i o n  were moved 
from Murder Point  t o  Pyramid Cove. A deep-sea sounding 
l i n e  was run en rou te  t o  S e a t t l e ,  a r r i v i n g  on September 
30. Processing of records continued u n t i l  March 29 when 
the s h i p  s a i l e d  t o  run a cab le  route  sounding l i n e  from 
Point  Buchon, Calif . ,  t o  Makaha, Oahu Is land,  Hawaii. 
Inshore hydrography s t a r t e d  i n  the v i c i n i t y  of Xnwi I s l and  
and th ree  c u r r e n t  buoys planted i n  Auau Channel operated 
120 hours. Tide gages were i n s t a l l e d  a t  Lahainn and 
Makena, Maui. Reported uncharted 12 and 90 fathom depths 
off Diamond Head were inves t iga t ed  and no shoaling was 
f m d .  The Hawaiian season was closed June 19 and the 
s h i p  departed Pea r l  Harbor on Juno 28 running an assigned 
sounding l i n e  no r th  t o  Dutch Harbor. Five launch sheets  
and one s h i p  shee t  were completed, two oceanographic 
s t a t i o n s  were observed northwest of Maui I s l and ,  two 
por t ab le  t i d e  ages were i n  operation, t h ree  Roberts 
c u r r e n t  buoys ?three meters each) were observed i n  
Kalolu Channel, seven magnetic st8 t i o n s  observed on Naui 
I s l a n d  and a complete sh ip  swing with the Varian towed 
magnetometer was made. 

SOg and 53 4i across  all sounding l i n e s .  

The ahip SURVEYOR completed a deep-sea sounding l i n e  
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Locality 

.- 
-I 

Maine to Cape Henrg 

Chesapeake Bsy 

Cape Henry t o  Fla. 

Gulf of Mexico and 
S t r a i t  of Florida 

West coast 

Western Pacific 

Alaska 

Gulf of Alaska 

Total 

Surmnarx of Operations 

Sound- 
ing 
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Miles 

8,286 

2,761 

213 

!1,395* 

41 439 

!3,276= 

17,613 

4,040 

32,023 

Area 

-square 
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1,007 

93 

7 

6 , 328 

5.494 

95,249 

4,358 
- 

12,536 
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Square 
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18 
- 
- 

- 
7 
- 

13 
- 

38 

Shore - 
l i ne  

Inayec- 
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shore- 
l i n e  

Control 
s ta -  

t ions 
identi-  
f ied 

Number 

- 
- 
- 

- 
- 
- 
72 

72 

4) Includes 6,135 miles sounding l ine ,  M i a m i  t o  Venezuela. 
u4+ InclUde8 10,235 miles sounding l ine,  California t o  Hawaiian Islands. 
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F a c i l i t i e s  Div is ion  

The F a c i l i t i e s  Div is ion  p l ans  and provides  the f a c i l i -  
t i e s  r equ i r ed  for the  execut ion  of  hydrographic  and 
oceanogrgphic d a t a ;  plens ,  supe rv i se s ,  and i n s p e c t s  t h e  
major r e p a i r  of the ope ra t ing  f a c i l i t i e s ;  and e s t a b l i s h e s  
nnd prlovides s t anda rds ,  superv is ion ,  and in spec t ion  f o r  
t h e i r  s a f e  and e f f i c i e n t  maintenance and opera t ion .  It 
main ta ins  the  cons t ruc t ion ,  maintenance, and h i s t o r i c a l  
r eco rds  of t hese  f a c i l i t i e s .  

work of the  F a c i l i t i e s  Div is ion  was performed by the 
Vessels  and Equipment Branch of t he  Div is ion  of  Coas t a l  
Surveys. I t s  func t ions  were e s s e n t i a l l y  the  same, except  
t h a t  added r e s p o n s i b i l i t y  f o r  the  des ign  s t u d i e s  for new 
s h i p  cons t ruc t ion  was a l s o  a func t ion  of t h a t  branch. 
These d u t i e s  cont inued u n t i l  the  N e w  Ship S t a f f  was 
e s t a b l i s h e d  on May 3, 1961. 

fol lowing s p e c i a l  r e p a i r s  were made t o  the  sh ips :  

During the  f i r s t  t h r e e  months of t h e  f i s c a l  gea r ,  t he  

I n  a d d i t i o n  t o  r o u t i n e  r e p a i r s  of  a l l  v e s s e l s ,  t h e  

EXPLORER 

HI WARD-!JAINWRIGHT 

PATHFINDER 

PATTON 

PIONEER 

SURVEY OR 

Vent i 1 a t i  on , magnetometer , 
new e l e c t r o n i c s  l a b ,  photo 
l ab .  

New r a d a r  

N e w  oceanographic l a b ,  
oceanographic winch 

Gravi ty  meter, magnetometer 

Major r e p a i r s  t o  hu l l  
? l a  t i n g  , oceanographic 
itinch 

Harbormaster installa- 
t i o n ,  c o r r e c t e d  d e f i c i e n -  
c i e s  

As a necessary  p a r t  of t h e  maintenance of the Bureau's 
s h i p s ,  ncgo t i a t ed  c o n t r a c t s  were l e t  for the  v e n t i l a t i o n  
system on the  EXPLORER and f o r  the i n s t a l l a t i o n  of 
deep-sea anchoring winches on the  EXPLORER, PIONEER, and 
SURVEYOR. A s  p a r t  of t he  new s h i p  cons t ruc t ion  program, 
a nego t i a t ed  c o n t r a c t  was l e t  f o r  t h e  des ign  of two 
Class I11 replacement sh ips .  

The Div is ion  a l s o  procured oceanographic ins t ruments ,  
equipment, a n d  s u p p l i e s  i n  the amount o f  $65O,OOO. T h i s  
included among o t h e r  t h ings ,  magnetometers, a g r a v i t y  
meter, s a l i n i t y  b r idges ,  and a deep-sea camera. 
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Marine Data Division 

the  analyses and compilation of the c o l l e c t e d  ocemo- 
graphic data ,  and prepares  oceanographic and marine 
navigat ion publ icat ions.  I ts  a c t i v i t i e s  include the 
i n v e s t i g a t i o n  of oceanographic phenomena through the 
s tudy of d a t a  obtained by the Bureau’s ships  and t i d e  
s t a t i o n s ,  processing of survey da ta  for n a u t i c a l  cha r t s  
and o t h e r  purposes, compilatLon and pub l i ca t ion  o f  t i d e  
and t i d a l  c u r r e n t  t ab le s ,  t i d a l  cu r ren t  c h a r t s ,  Coast 
P i l o t s ,  s ea  water temperature and dens i ty  summaries, 
a t l a s e s  of oceanographic observations,  and o t h e r  r e p o r t s  
as required.  The Division a l s o  p a r t i c i p a t e s  i n  the 
planning of oceanographic surveys and con t ro l  t i d e  sta- 
t i ons ,  i t  determines, compiles, and evaluates  t i d a l  
harmonic constants ,  and processes and compiles marine 
geological  and geophysical observations f o r  subsequent 
j o i n t  analyses w i t h  o the r  organizat ions within the Bureau. 
It cooperated c l o s e l y  w i t h  and suppl ied da t a  t o  the 
National Oceanographic Data Center (NODC ), es t ab l i shed  
within this f i s c a l  year. 

The Marine Data Division adminis ters  and supervises  

Oceanographic Analysis Branch 

The Oceanographic Analysis Branch i s  responaible f o r  
the processing, ana lys i s ,  and publ icat ion of Coast 
Survey oceanographic observations ( w i t h  the exception of 
t i d a l  cu r ren t s  and t i d e s ,  temperature and densi ty  observa- 
t i o n s  obtained a t  t i d e  s t a t i o n s ) ,  hydrographic v e r i f i c a -  
t i o n ,  and p a r t i c i p a t i o n  i n  the Seismic Sea Wave Warning 
System (research f o r  improving the system, preparat ion 
of tsunami t r a v e l  time c h a r t s ,  and some p a r t i c i p a t i o n  
i n  expanding the number of r epor t ing  t i d e  s t a t i o n s ) .  

Before the Branch was e s t ab l i shed  i n  Octqber 1960, 
oceanographic work i n  the Currents and Oceanography 
Branch during the f irst  q u a r t e r  of the f i s c a l  year  was 
mainly i n  the ana lys i s  of 2.5 oceanographic s t a t i o n s  
(BOWIE, 1959) i n  the Port  Ne l l i e  Juan and Kings Bay a reas  
of Pr ince w i l l i a m  Sound. The temperature and oxygen ob- 
s e rva t ions  were processed f o r  a study t o  determine 
whether s tagnant  condi t ions below the s i l l  depths ex i s t ed  
comparable w i t h  Norwegian f io rds .  
preliminary processing of  t he  EXPLORER t r a n s f e r  data and 
d r i f t  b o t t l e  re turns .  

emphasis on oceanographic a c t i v i t y  with a r e s u l t i n g  
program of processing and ana lys i s  not  on17 of an increased 
volume of information obtained a t  sea bu t  a l s o  types of 
geophysical and geological  observations obtained by the 
Bureau f o r  the first time. 

Other work included 

The reorganizat ion i n  October 1960 placed increased 
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The f irst  phase f o r  implementing this program lay La 
s e t t i n g  up o f f i c e  procedures f o r  the complete ana lys i s  
and pub l i ca t ion  of $he data. Observation8 o f  a e r i a l  
temperatures and s a l i n i t i e s  of oceanographic s t a t i o n s  
i n  e a r l i e r  yea r s  had been used only f o r  r e f i n i n g  hydro- 
graphic observations obtained by acuus t i ca l  methods. The 
format proposed i s  an annual pub l i ca t ion  of oceanographia 
data  and r e l a t e d  i n t e r p r e t a t i o n  f o r  each f i e l d  season 
beginning with 1959. E a r l i e r  work w i l l  a l s o  be published 
as  time permits.  P r i o r i t y  was given t o  a s p e c i a l  oceanom 
graphic publ icat ion on the  r e s u l t s  of  the EXPLORER 
t r a n s f e r  i n  1960, which was completed an8 s e n t  t o  the  
p r i n t e r  i n  June 1961. 

Considerable processing and ana lys i s  was achieved f o r  
1959 da ta  as wel l  as some e a r l i e r  mater ia l .  The program 
of using the  f a c i l i t i e s  of t he  National Oceanographic 
Data Center ( N O D C )  f o r  the computation of values of tem- 
perature ,  s a l i n i t y ,  oxygen, e t c . ,  a t  standard depths 
increases  the p roduc t iv i ty  of our ava i l ab le  manpower. 

By-products of the determination of accepted values 
of s a l i n i t y ,  temperature, and oxygen a t  standard depths 
by the National Oceanographic Data Center (NODC) are 
computed values of sigma-t, dynamic depth anomaly, and 
sound veloci ty .  The f i r s t  two w i l l  f a c i l i t a t e  c i r c u l a -  
t i o n  s t u d i e s  and the computation of dynemic a u r r e n t s  i n  
a reas  with adequate coverage of oceanographic s t a t i o n s ;  
the sound v e l o c i t y  data  can be used t o  improve hydrographlc 
reductions.  

during the year ,  both from our own ships  and t h e  
i n i t i a t i o n  of launchings from rada r  p i cke t  ships.  

The second phase i s  the build3ng up of a s t a f f  of 
oceanographers and geophysicistswho w i l l  go t o  s ea  and 
then, on t h e i r  r e t u r n  t o  the Washington Office o r  an 
oceanographic laboratory,  process and analyze t h e i r  
observations. Beginning with the 1962 f i s c a l  year, we 
plan t o  r e c r u i t  and t r a i n  physical and geological  
oceanographers and explorat ion geophysicis ts  f o r  the 
program. It i s  an t i c ipa t ed  t h a t  the d a t a  w i l l  receive a 
more meaningful i n t e r p r e t a t i o n  i f  i t  is done by the 
s c i e n t i s t s  making the observations and, furthermore, the 
q u a l i t y  of observations w i l l  be appreciably improved. 

The d r i f t  b o t t l e  program was augmented appreciably 

The following i s  a summary of t he  work accomplishe8: 

Oceanographic s t a t i o n s  proceseed and s e n t  to NODC 138 

Oceanographic s t a t i o n 8  received from NOM: 49 
Bathythermographic s l i d e s  s e n t  t o  NODC 236 
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Bathythermographic s l i d e s  received from NODC 689 

D r i f t  b o t t l e  cards  r e tu rned  414 
Reports received on Bureau surveys 

Current Drogues 1 

Geological. 2 

Biological  1 

s t a t i o n s  i n  New York Harbor (1959) 51 
S e r i a l  temperature and s a l i n i t y  (ICTI) 

As a r e s u l t  of t he  widespread. damage caused by the 
.tsunami that  o r tg ina t ed  [off Ch?le i n  May 1960, t he re  
was a st rong demand f o r  expansion of tke seismic sea  
wave warning system t o  p r o t e c t  o t h e r  aroas.  D w i r g  the 
year  arrangements were completed f o r  sending mrnln&,o t o  
Alaska, Canada, and T a h i t i ;  and arrmgemerits 31% pandini; 
with China, Japan, Mexico, Peru, and the Phi l ipFinss  
t o  be included in the system. NawilSvili ( K a u ~ i ) ,  2wreT1, 
Papeete, T a h i t i ,  and Tofino (Vancouver I . ) ,  C x x d a ,  
were added as wave-reporting t ic lo  s t a t i o n s  i n  t h e  wwniag 
system. Sixteen seismic sea  wave t r a v e l  time ckt;?i-tc were 
computed to inplement these add i t ions  and t o  aujnient the 
coverage for p laces  a l r c sdy  i n  tbe warning syste17.. 
Tsuanmi r e sea rch  a c t i v i t i e s  a re  reported by the  Cff ice  
of Research and Development. 

V e r i f i c a t i o n  of 32 hydrographic surveys was completed 
during the  year. A study i s  being made t o  develop 
techniques f o r  decreasing the  time l a g  between hydrographic 
surveys and the completion o f  ver5f icat ion.  

I n  se rv i ce  courses i n  "Physical properties of sea w3ter" 
and a review of "Calculus and vector analysis"  were taught 
by B. D. Z e t l e r  and M. I?. Schuldt,  respect ively.  D. H. 
Eenson was an i n s w u c t o r  i n  the  Eartographic t rg in ing  
program. Outservice courses i n  Dynamic oceanogrnpil;-" 
and "Ocean surface waves" were taken by 12 and 3 members 
o f  the  Office of Oceanography, respect ively.  

Tides and Currents Branch -- 
" 

Control t i d e  s t a t i o n s  were i n  operation a t  105 loca- 
t i o n s  on the  At l an t i c  and S d f  coasts ,  the Pzc i f i c  c o a s t  
and i s l a n d s  a t  the c lose  of the year. 
Timbalier Is land,  La. was dismantled i n  T.ay 19tl. Sta -  
t i o n s  a t  Rye Beach, N. y., and Virginia  Beach, Va., were 
destroyed by hurricane "Donna" September 12, 1560; the 
l a t t e r  was re-establ ished i n  Apri l  1961. Ori&inal t i d e  
records from 31 s t a t i o n s  i n  Cen t ra l  and South America 

The s t a t i m  o n  
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>;ere r ece ived  through t h e  Inter-American Geodetic Survey 
a d  processed by t h i s  o f f i c e .  The second phase of the 
mcpping p r o j e c t  o f  t he  Louis iana c o a s t ,  Atchafalaya Bay, 
was completed I n  June 1961. T ida l  s t u d i e s  t o  determine 
v e r t i c a l  l a n d  movement i n  sou theas t  Alaska were com- 
t l e t e d .  Grea te s t  change i n  t h e  l and  emergence has  been 
i n  t h e  Glec i e r  Bay-Icy Strai t -Lynn Canal a r e a  a s  i n d i c a t e d  
by t h e  survey. Regicns t o  the  sou th  have been s u b j e c t  t o  
tho s m e  l and  emergence b u t  t o  a lesser  degree. 

with one p a r t y  ope ra t ing  on the A t l a n t i c  and G u l f  c o a s t s  
and t h e  o t h e r  i n  the PacLfic I s l a n d s  a rea .  S t a t i o n s  on 
tbe  P a c i f i c  c o a s t  were se rv iced  through the  D i s t r i c t  
Cf f i ces  and those i n  AlEska by personnel  of the  Survey 
ships opera t ing  i n  t h a t  area. 

Pressure  [buhblcr  type)  t i d e  gages have been used 
s u c c e s s f u l l y  by hydrographic survey p a r t i e s  f o r  c o n t r o l  
i n  Cook I n l e t ,  Alaska, and i n  t h e  v i c i n i t y  o f  Nantucket 
I s l a n d ,  Mass. 

A c u r r e n t  survey of Beaufort  I n l e t ,  N. C . ,  was made 
f o r  t h e  Corps of Enginecrs  t o  determine the  c m s e  of the 
r a p i d  r a t e  of shoa l ing  i n  these  waters .  I n  c o n m c t i o n  
w i t h  coopera t ive  p r o j e c t s  wi th  otwer agencies ,  c u r r e n t  
observa t ions  were made i n  the  Hood Canal, Wash., F i r e  
I s l a n d  I n l e t ,  Long I s l e n d ,  N. Y., and o f f  Cape Cod, 
Piass. I n  add i t ion ,  f i e l d  p a r t i e s  engeged i n  hydrographic  
surveys made c u r r e n t  observa t ions  a t  33 s t a t i o n s  t o  
ob ta in  da t a  f o r  nav iga t iona l  purposes. 

A t  t h e  end of t h e  yea r ,  monthly r eco rds  of d a i l y  sea 
Water temperatures  end d e n s i t i e s  were being r ece ived  
from 127 s t h t i o n s ,  88 i n  t h e  U. S, and possess ions ,  and 
39 i n  fo re ign  coun t r i e s .  During the  summer, d a i l y  ob- 
s e r v a t i o n s  of'. s e a  water  temperatures  a t  l o c a l  r e s o r t  areas 
were furn ished  t h e  presc  and r a d i o  s t a t i o n s  i n  Washington, 
D.C. 

current t a b l e s  were publ ished,  and t a b l e s  for 5 small 
c r a f t  c h a r t s  were prepared f o r  pub l i ca t ion ,  A l s o  s p e c i a l  
t iCo t a b l e s  f o r  Arc t i c  p o r t s  were propared f o r  t h e  Navy 
Bydrographic Off ice .  These t a b l e s  f u r n i s h  advance t i d e  
and c u r r e n t  in format ion  f o r  t h e  mariner ,  engineer ,  and 
t h e  f i s h i n g  indus t ry .  

In spec t ion  and s e r v i c i n g  of  t i d e  s t a t i o n s  were cont inued 

Four volumes of t i d e  t a b l e s ,  and two volumes of  t i d a l  

Coast Pi l o t  Brench 

The Coast P i l o t s  a r e  a s e r i e s  of  n a u t i c a l  books oon- 
t a i n i n g  a wide v a r i e t y  of in format ion  important  t o  
naviga tor8  of United S t a t e s  c o a s t a l  and i n t r a c o a s t a l  
waters .  Sub jec t s  i nc lude  naviga t ion  r e g u l a t i o n s ,  
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prominent f e a t u r e s ,  channels, anchorages, dangers, t i d e s ,  
cu r ren t s ,  weather, i c e ,  f r e s h e t s ,  rou te s ,  and p o r t  
f a c i l i t i e s .  Most of t h i s  information cannot be shown 
conveniently 00 the standard n a u t i c a l  c h a r t s  and i s  not 
r e a d i l y  ava i l ab le  elsewhere. 

There a r e  e i g h t  Coast P i l o t s :  Four for the At l an t i c  
coast ;  one f o r , t h e  Gulf coas t ,  Puerto Rico, and the Virgin 
Islands; one f o r  t h e  P a c i f i c  coast  (Ca l i fo rn ia ,  Oregon, 
Washington, and Hawaii); and two for Alaska. New e d i t i o n s  
every f i v e  years  a r e  planned for the s ix  A t l a n t i c ,  Gulf, 
and P a c i f i c  coas t  volumes; the two Alaska volumes nar vary 
up t o  10 years.  Cumulative Supplements, containing re-  
v i s ions  reported s ince  the dates  of t h o  e d i t i o n s ,  usuol ly  
a r e  i s sued  e a r l y  each year. 

Most new e d i t i o n s  of Coast P i l o t s  a r e  w r i t t e n  only 
a f t e r  a thorough f i e l d  inspect ion by s p e c i a l  Coast P i l o t  
ship or shore p a r t i e s .  On November 15, 1960, the ship 
SCOTT completed the remaining 77 percent of the inspect ion 
begun i n  the  preceding f i s c a l  year for the r ev i s ion  of 
Coast P i l o t  3, At lan t i c  Coast, Sandy Hook t o  Cape Honrg. 
On Apri l  15, 1961, the SCOTT bogan f i e l d  inspect ion for 
r ev i s ion  of Coast P i l o t  5 ,  Gulf Coast, Puerto Rico, and 
Virgin Islands; by June 30, 1961, the s h i p  had pro- 
gressed northward and westward from Key West, F l a . ,  t o  
Mobile, A l a . ,  and the in spec t ion  of the Gulf c o a s t  was 
about 35 percent complete. 

United S t a t e s  Coast P i l o t  1, At l an t i c  Coast, Eastport  
t o  Cape Cod, S i x t h  (March 26, 1960) Edi t ion,  was del ivered 
by Government P r i n t i n g  Office and approved for issue on 
September 6, 1960. Coast P i l o t  2, A t l an t i c  Coast, Cape 
Cod t o  Sandy Hook, S i x t h  (September 10, 1960) Edi t ion,  
was de l ive red  and approved on March 6, 1961. Coast P i l o t  
3, At lan t i c  Coast, Sandy Hook t o  Cape Henry, Seventh 
(June 17, 1961) Edi t ion,  went t o  press  on June 13; the 
seventh e d i t i o n  w i l l  have 204 pages as  compared w i t h  
the  402 pages i n  the s i x t h  ed i t i on .  

Cumulative Supplements, a l l  dated January 7,  1961, f o r  
Coast P i l o t s  4, 5 ,  7, 8, and 9, went t o  p re s s  on January 
5 and the p r in t ed  copies  were approved for i s sue  on March 
3 t o  9. Coast l ine of the United S t a t e s ,  Fourth ( A p r i l  1, 
1961) Edi t ion,  was approved for issue on June 15; t h i s  
one-page t a b l e  i s  i n  wide demand and i s  d i s t r i b u t e d  f r ee .  

The corn actness  and low p r i n t i n g  c o s t s  of the 19.58-1962 
s e r i e s  of 'Blue Coast P i l o t s "  brought the following comment 
from the I n t e r n a t i o n a l  Hydrogreohic Bureau, "There literally 
are hundreds of P i l o t s  and S a i l i n g  Direct ions published, 
and i f  Coast P i l o t  2 can serve a s  3 model, the 'space saved 
aboard ship,  on book shelves ,  and i n  bulk s torage would. 
reach a s taggering f igu re  - t o  say nothing of  decreased 
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c o s t s  of compilation and pyinting." The answer t o  I H B  
i s  contained i n  a s h o r t  a r t i c l e  wr i t t en  for t h e i r  
January, 1962, L s m e  of the I n t e r n a t i o n a l  Hydrographic 
Review; meat of the a r t i c l e  i s  the paragraph which com- 
pares f o r  14,000 copies  with the preceding e d i t i o n ' s  503 
pages and estimated c o s t s  of $25,150 f o r  the same number 
of copies. 

National and I n t e r n a t i o n a l  Cooperation 

Oceanogrephy RS a f i e l d  c u t s  broadly ac ross  agency l i n e s  
within the Federal  Government, consequently the re  must 
be M extensive amount of f r e e  interchange of data ,  
cooperation a t  the program planning love1,and a l s o  ac tua l  
cooperation at, the operat ional  l eve l .  Within the f i e l d  
of Oceanography the re  i s  probably c l o s e r  coordination 
and cooperation between agencies than i n  any other  
d i s c i p l i n e .  This i s  being c a r r i e d  out pr imari ly  through 
the r ecen t ly  formed Interagency Committee on Oceanog- 
raphy through which the Buroauls plans f o r  oceanographic 
a c t i v i t i e s  aro coordinated with those of other  agencies 
such as the Navy Hydrographic Office,  Office of Naval 
Research, Weather Bureau, Bureau of Commercial F i she r i e s ,  
Coast Guard, Atomic Energy Commission, National Science 
Foundation, a d  o the r  agencies whose involvement i n  
Oceanography i s  l e s s  extensive. 

By the same token, the oceans a r e  in t e rna t iona l ,  and 
t he re  i s  perforce a considerable amount of i n t e r n a t i o n a l  
cooperation i n  the a c t i v i t i e s  of the  Office of Oceanog- 
raphy. A s  an example, th i s  o f f i c e  took p a r t  i n  t he  
planning of the United S t a t e s  p a r t  of the I n t e r n a t i o n a l  
Indian Ocean Expedition. 

Th?oughout the y e w ,  cooperation continued with the 
various agencies a i d  p r iva t e  i n s t i t u t i o n s  whose work 
aboard the ship EXPLORER during hex 1960 oceanographia 
expedition i s  beinp included i n  t h e  r epor t  of t h a t  
expedition. These include the U. S. National Museum 
o f  the Smithsonian I n s t i t u t i o n ,  Geological Survey, 
Bureau of  Commercial Fisher ies ,  Navy E lec t ron ic s  Labora- 
tory,  Oregon S t a t e  University,  Scripps I n s t i t u t i o n  of 
Oceanography, and the University of  M i a m i .  

For the Hydrographic Office var ious da t a  and tech- 
niques wero exchanged. 

For the Atomic Energy Commission, simulated radio- 
ac t ive  waste d i sposa l  areas  wore s tudied along the coas t s  
of Massachusetts, south of  Martha's Vineyard, n o r t h e a s t s  
of Cape Cod, and off  the entrance t o  Boston Harbor. 
S m p l e  radioact ive waste containers  a t  Browns Ledge, 
Buzzards Bay, Mass., were reexamined by Coast Survey 
divers.  
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f Enginesrs, U. S. Amy, hydrographic 
a were accomplished i n  the  v i c i n i t y  of 

C. ;  current  s t a t i o n s  were observed i n  
annel a t  F i re  I s land  I n l e t ,  Long Is- 

land, N. Y., f o r  use as a b a s i s  f o r  cur ren t  predict ions;  
and wire-drag survey of an obstruct ion was made i n  K i l l  
Neck Creek, Oyster Bay, N. Y. The Corps was a l s o  f u r -  
nished with some tsunami data.  

Bureau were aboard the PICPTEER taking p a r t  i n  the oceccn- 
wide survey operations i n  the n o r t h  Pacif ic  during the 
spr ing  o f  '1961, A. balloon shack and console were i n -  
s t a l l e d  aboard f o r  the Weather Bwreau. Water surface 
temperatures were taken f o r  the Bursnu of Corn-ercisl Fish- 
e r i e s  a t  the time of bathythermogreph c a s t s  o f f  the 
C a l i f o r n i a  coas t .  

Personnel from the Geological Survey and the  Weather 

For the U. S. Coast Guard, an inves t iga t ion  was made 
of the  shoaling of Katzehin River F l a t s ,  Lynn Cmal, 
Alaska. 

For the U. S. A i r  Force, the EXPLORER deteimined the  
accurate locat ioi i  of Texas Tower No. 4 o f f  the New 
Jersey coas t  using Raydist cont ro l  equfpment. 

Information on t i d e  s t a t i o n  operetion end other  
tsunami information f o r  the Yariiing System wag furnished 
t i e  Weather Bureau, Coast Guard, Navy Departmnt,  Federal  
Aviation Agency, C i v i l  Defense Administretien, I n s t i t u t e  
of Geophysics of the University o f  Hawaii, Scripps In- 

on of  Oceanography, and Matson Navigation Con;pang. 

For the Marine Laboratories, University of M i a m i ,  t en  
oceanographic s t a t i o n s  were observed i n  Flor ida Bay; 
Chesapeake Bay I n s t i t u t e ,  Johns Hopkins Univsrsity,  
s a l i n i t y  and temperature data ,  New Pork Harbor; Scridps 
I n s t i t u t i o n  of Ocewogrephy, various,  including physical,  
geological,  and b io logica l  s tud ies ;  University of 
Washington, s a l i n i t y  analyses;  an& Woods Hole Oceenogrenhic 
I n s t i t u t i o n ,  d r i f t  b o t t l e  data. 

For the  American Telephono Rild Telegraph Company, a 
hydrographic sounding l i n e  was run along a proposed 
cable  route  between M i a m i ,  Fla., and La Gunria, Venezuela. 
Sounding l i n e s  were a l so  run along e. groposed cable route  
between Point Buchon, C a l i f , ,  and Makeha, Oahu Is land,  
Hawaii, and another between Roi-Nmur Is land tp O a h u  
Is land,  Hawaii, v i a  Eniwetok, Make, and. Mi2way Is lands,  
thence from Hawaii t o  Point Buchon, Cal i f .  

For the  Natural  Ga5 Transmission Company, Washington, 
a survey of  a p ipe l ine  route was made across  Hood Canal, 
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south of Lofa l l ,  Mash.; f o r  the Puget Sound P i l o t s  
Associetion, a wire-drag inves t iga t ion  was made of an 
uncharted danger on McArthur Bank, Wash.: f o r  the Power 
Squadron a t  Mobile, A l a . ,  a measured mile was es tab l i shed  
i n  Nobile Bay., 

On the i n t e r n a t i o n a l  leve l ,  t i d a l  da ta  e r e  exchanged 
on e rout ine bas i s  with various maritime na t ions  of t h e  
world. 

The Cffice of Oceanography was represented i n  the 
Bureau delegation a t  the Helsinki meeting of the  In- 
te rna t iona l  Unfon of Geodesy end Geophysics i n  July and 
August 1960. The Brussels meeting of the Earth Tides 
Commission, In te rna t iona l  Association of Geodesy, i n  
June 1961 was attended. 

College of Texas, was furnished information on Coast 
Surve y ob serv a t  i ons . 

The IGY World Data Center A, Oceanography, a t  A & M 
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OFFICE OF PHYSICAL SCIENCES 

The Office of Physical Sciences d i r e c t s  and coordinates 
t h e  a c t i v i t i e s  Of t h e  Divisions O f  Geodesy, Geophysics , 
and Photogrammetry. Through i t s  d iv i s ions ,  t h e  o f f i c e  
provides geodetic,  geophysical, photogrammetric, and ca r to -  
graphic data f o r  cha r t ing  and s c i e n t i f i c  purposes. 
o f f i c e  serves  as t h e  f o c a l  point i n  m t t e r s  of pol icy and 
procedure below t h e  Bureau l e v e l ,  encourages t h e  l i b e r a l  
combined use of resources within the d iv i s ions  t o  f u r t h e r  
s c i e n t i f i c  and t echn ica l  matters pe r t inen t  t o  t h e  physical 
sciences,  t h e  accomplishment of research and developm2nt 
programs, and the provision of s c i e n t i f i c  and t echn ica l  
information and data t o  o t h e r  Government agencies,  fo re ign  
countr ies ,  and c i v i l  i n t e r e s t s .  

The 

I 
OPERATIONAL ACTIVITIES 

Geodesy Division 

This Division plans, writes t h e  i n s t r u c t i o n s ,  and super- 
v i s e s ' t h e  execution of geodetic control  surveys, including 
t r i a n g u l a t i o n ,  t r ave r se ,  l eve l ing ,  base measurement, and 
astronomic and g rav i ty  determination; operates  geodetic 
f ie ld  p a r t i e s ,  l a t i t u d e  observator ies ,  and conputins offi- 
ces;  performs t h e  o f f i c e  computation and adjustment of 
f ie ld  survey data; compiles, publishes,  and d i s t r i b u t e s  
geodet ic  con t ro l  data for use by t h e  Government and the 
pub l i c  f o r  surveying, engineering, cartographic,  s c l s n t i f l c ,  
and defense purposes; compiles and publishes o t h e r  mat ter  
r e l a t l n g  t o  geodesy; performs s t u d i e s  and c o l l e c t s  data 
r e l a t i n g  t o  a s t r o n a u t i c s  and astrophysics;  cooperates wi th  
state and l o c a l  governments concerning control  surveys and 
state coordinace systems; performs p rec i se  geodetic surveys 
for  missile systems, sa te l l i t e  t r ack ing  and t r a j e c t o r y  s tud-  
ies,  highway surveys r e l a t e d  t o  the i n t e r s t a t e  highway pro- 
gram, and o t h e r  s p e c i a l  computations. 

A small area of only a few thousand square miles could 
be mapped without reference t o  a geodetic control  network. 
But the  uninterrupted mapping and cha r t ing  of cont inental  
areas, such as t h e  United S t a t e s ,  r equ i r e s  an accurate  geo- 
de t ic  framework cons i s t ing  of thousands of marked points  
sys t ema t i ca l ly  spaced throughout t h e  country. The posi t ions 
of these po in t s  are defined i n  a ho r i zon ta l  sense by  l a t i -  
tude and longitude, and i n  a v e r t i c a l  sense by e l eva t ion  
above the mean l e v e l  of t h e  sea .  The long d i s t ances  and 
great areas involved r equ i r e  t h e  employment of instruments,  
methods, and computations of much g r e a t e r  refinemnnt than 
those of ordinary plane surveying. Triangulation, t r ave r se ,  
and astronomic observations a r e  t h e  geodetic operat ions 
which determine l a t i t u d e  and longitude, and p rec i se  s p i r i t  
l e v e l l n g  determines e l eva t ions .  
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The primary purpose of geodetic cont ro l  i s  t o  f u r n i s h  
accurate  locat ions,  e levat ions,  and dis tances  for all engi- 
neer ing and s c i e n t i f d c  pwposee including mapping and 
char t ing  on a nat iona l ,  s t a t e ,  and l o c a l  l e v e l .  It i s  a 
bas ic  requirement i n  geophysical exploration, i n  planning 
and development f o r  n a t u r a l  resources, and in boundary de- 
marcation. 

Observations f o r  the i n t e n s i t y  of gravi ty  and for aa- 
tronomic l a t i t u d e  and longitude provide data not only for 
the d8t8finfZlatiOn O f  the S i z e  and shape Of t h e  b e s t  f i t t u g  
e a r t h  e l l ipso id .  but  a l s o  f o r  the d e t a i l s  of the  e l l l p s o l d -  
geoid re la t ionship .  And, f i n a l l y ,  a l l  types of geodetio 
surveys are needed t o  secure information requbed i n  the 
t e s t i n g  of m i l i t a r y  rockets  and t o  determine launch-target ) 
re la t ionships .  

J 

Several members of the  Geodesy Division attended and 
par t ic ipa ted  In the  Twelfth General Assembly of the In te r -  
na t iona l  Union of Geodesy and Geophysics held a t  Helsinki, 
Finland, July-August 1960, Mr, C .  A. Whitten, Chief of 
the Triangulation Branch, was e lec ted  President  of the Io- 
te rna t iona l  Association of Geodesy. Mr. D. A.  Rice, Chief 
of the Gravity and Astronomy Branch, wa8 e lec ted  President  
of the  Section of Gravimetry, IAG. 

F i e l d  

TrianRula t ion 

Horizontal cont ro l  was establ ished f o r  mapping and regu- 
l a r  surveying operations and, in addi t ion,  for i n t e r s t a t e  
highways, ,defense, and other  engineering pro  jec ta .  Three 
p a r t i e s  averaging 26 men each were on the mgular observing 
p r o j e c t s  and three p a r t i e s  of 2 men each were on reoonnaia- 
sance. 

- 
J 

Leveling 

Three main multiple-unit  p a r t i e s  averaging 15 men eaah 
completed 86 unit-months of l e v e l i n g  i n  the Western, Central ,  
and Eastern S t a t e s  i n  extending the basic  aont ro l  n e t  and 
re leve l ing  . 

Releveling of old f i r s t - o r d e r  l ines was undertaken in 
Arkansas, Cal i f  ornia , Georgia, Idaho, I l l i n o i s  , LouisUna 
Mississ ippi ,  Montana, New Mexico, Ohio, South Carollina, Texaa, 
West Vlrginia ,  and Wyoming. Leveling was undertaken in Cali-  
forn ia ,  Idaho, I l l i n o i s ,  Pennsylvania, Tennessee, and Virginia  
as  p a r t  of the i n t e r s t a t e  highway program. 

Whenever f e a s i b l e ,  our main l e v e l  partierr se t  benoh marks 
consis t ing of copper-coated s t e e l  rods driven t o  refusal a t  
5-mile in te rva ls  along the l e v e l  l i n e s .  Supplementary marka 
cons is t ing  of copper-coated n a i l s  and brass  washers ore 
placed in r o o t s  of l a r g e  t rees .  
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Astronomic Observations 

Astronomic posit ions and azimuths were observed a t  
approximately 50 rocket launch sites established by the  
U.S. A i r  Force In the western United States .  Additional 
observations were made In connection w i t h  t r iangulat ion 
control, geodetic development of the  Atlant ic  and Pacific 
Missile Ranges, and the t e s t ing  of i n e r t i a l  navigation 
devices and gyroscopic compasses. 
as astronomic observing uni t  conducted the I n i t i a l  recon- 
naissance and performed f i r s t -o rde r  astronomic observa- 
t i ons  f o r  a Hiran t r i l a t e r a t i o n  survey extending from the 
main Islands of Hawaii westward along the  archipelago t o  
Midway and K u r e  Islands. 

A new procedure was i n s t i t u t ed  f o r  time recording on 
second-order longitude observations, adapting the  portable 
s lectr ic-dr ive drum chronographs or ig ina l ly  developed f o r  
f i r s t -order  work. Higher accuracy and better s t a b i l i t y  of 
personal equation were achieved, with a reduction i n  the 
t i m e  required f o r  t r a in ing  new observers. 

Beginning early i n  1961, 

Qrsvity Observations 

Gravity t raverses  were observed in both direct ions over 
the line between the nat ional  bases i n  Washington, D. C . ,  
and Ottawa, Ontario, wi th  connections t o  the  trans-Atlantic 
base In New York City.  These measurements were followed 
by similar operations on the Mid-Continent Gravity Call- 
brat ion Line t o  improve the basis for  comparing the U.S. 
and Canadian cal ibrat ion standards. 

with gravi ty  determinations a t  an average spacing o f  5 
miles, t o  provide data for refinement o f  s p i r i t  l eve l  ad- 
justments. The l i n e  between San Francisco, Calif,,  and 
Kansas City, Mo., was completed, then extended eastward t o  
New Bern, N. C., and southward t o  Jacksonville, Fla.  In 
June 1961 similar operations were begun i n  a mountainous 
region of cent ra l  Colorado. 

were made a t  w i o u s  physical laborator ies  throughout the 
United States gor the cal lbrat ion o f  i n e r t i a l  devices and 
dead-weight balance systems. 

A LaCoste-Romberg sea gravi ty  meter was i n s t a l l ed  on 
the Ship PIONEER and operational procedures established. 
A regular program of gravi ty  measurements was begun when 
the ship departed from San Francisco for Kodiak, Alaska, 
ea r ly  i n  April 1961; the measurements were continued on 
oceanographic survey t racks south of the Alaska Peninsula. 

Operations were continued over primary bench mark l i nes  

A considerable number o f  special  gravi ty  determinations 
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Variation of Latitude 

The variation-of-lati tude observatories a t  Ukiah, Calif., 
and Gaithersburg, Md., continued i n  operation throughout 
the year. A t  Ukiah, 3,909 star pairs were observed on 239 
nights with complete observations on 178 nights.  A t  
Gaithersburg, 3,282 star pa i rs  were observed on 267 nights  
wi th  complete observations on 95 nights.  

Special Projects 

Three par t ies  averaging 18 men each were on i n t e r s t a t e  
highway control surveys. 

Two 14-man par t ies  provided level ing and on6 3-man party 
made astronomic observations f o r  defense projects.  Three 
t r iangulat ion par t ies  of approximately 14 men each, one 
25-man party for three months and four  reconnaissance 1-man 
par t ies  were on defense surveys. In  addition, one party 
averaging 14 men provided surveys f o r  Vandenburg AFB and 
Point Mugu Pacific Missile Range and one par ty  of 22 men 
surveyed f o r  Patrick AFB Atlant ic  Mlssile Range. 

The program for determining VOR, VORTAC, and TACAN 
aeronautical  f a c i l i t i e s  was continued i n  cooperation with 
the Division of Photogrammetry f o r  the  Federal Aviation 
Agency. 

t r ac to r s  were Inspected and monitored f o r  projeats  In 
Dis t r ic t  of Columbia, Kentucky, Minnesota, Mississippi, 
and Tennessee. 

Horizontal and ve r t i ca l  control was established for 
the  Chesapeake Bay Bridge-Tunnel crossing In the v i c in i ty  
of Norfolk. This  included special  level ing by reciprocal 
observations between Chesapeake Beach and Cape Charles, Va. 
There were 11 reclprocal observations made t o  carry leve ls  
the 17 miles across the Chesapeake Bay. 
servations were over 2 miles i n  length. 

and San Jose Area, Calif . ,  where an extensive study i s  being 
made i n  cooperation with the California Department of Water 
Resources of changes i n  elevation. 
southern Montana and northwestern Wyoming t o  study earth- 
quake movement. 

Reobservations for horizontal  ear th  movement were made 
In the Point Reyes-Petalum Area and v ic in i ty  of the lhy lor  
Winery in Calif. 

The in t e r s t a t e  highway control surveys by private con- 

Some of the  ob- 

Releveling was undertaken In the  San Joaquin-Delta Area 

Releveling was done In 

. Recove Maintenance Propram 

maintenance In Arkansas, California, Florida, Gaorgia, 

--+ 
An average of pfmen were on geodetic recovery and 
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State 

District of Columbia........ 
I d a h o . . . . . . . . . . . . . . . . . . . . . . .  
Illinois..........,......... 
Minnesota.,................. 
Mississippi ................. 
Pennsylvania..... ........... 
Tennessee................... 

Total 

Stations Miles of 
highway 

86 
1 40 

235 
104 
216 245 

92 285 
24 50 

249 295 
235 168 

1,088 1,336 

State First- Second- State 
order order 
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First - Second- 
order order 

Alabama.. .... 
Arkansas.. .. 
Colorado.... 
Florida.. ... 
Georgia.. .... 
Idaho........ 
Illinois..... 
Kansas....... 
Louisiana.. .. 
Maryland. 
Minnesota.. .. 
Mississippi.. 
Montana...... 
Nebraska.. ... 
Nevada....... 

California..:1338 

.... 

Miles Miles Miles Miles 
3 0 New Jersey ....... 16 83 

92 Ohio............. 0 77 

114 Pennsylvania.. ... 41  727 

16 0 South Dakota.. ... 0 85 

3 104 Utah,............ 0 11 
21 98 Virginia... ...... 6 43 
0 2 Washington 2 55 
0 1 West Vlrginia.. 0 90 

73 4 Wisconsin ........ 9 25 

532 
474 Wyoming ........... 57 25 

3 92 
11 9 Total.. ..........35 47 4294 

38; Oklahoma ......... 0 161 

856 45 South Carolina.. . 494 64 

184 329 Tennessee........ 13 368 
483 398 Texas............ 27 395 

....... .. 



S t a t e  

Alabama ................ 
Arizona ................ 
Arkansas ............... 
California  ............. 
Colorado ............... 
D i s t r i c t  of Columbia ... 
Florida ................ 
Georgia.. .............. 
Idaho .................. 
I l l i n o i s  ............... 
Indiana ................ 
Iowa ................... 
Kansas ................. 
Louisiana .............. 
Maine .................. 
Maryland ............... 
Massachusetts .......... 
Michigan ............... 
Minnesota .............. 
M i ~ ~ I s ~ i p p i  ............ 
Missouri ............... 
Montana ................ 
Nebraska ............... 
Nevada .................. 
N e w  Mexico ............. 
North Dakota ........... 
Ohio ................... 
Oklahoma ............... 
Oregon .................. 
Pennsylvania ........... 
South Carolina ......... 
South Dakota ........... 
Tennessee .............. 
Texas .................. 
Utah ................... 
Virginia ............... 
Washington ............. 
West Virginia .......... 
Wisconsin .............. 
Wyoming ................ 

Total ............ 
"Tellurometer Traverse n 

""Geodimeter Traverse not 

Number of' Area 
s t a t i o n 6  

Marked and 
i n t e r s e c t i o n  

13 

52 
107 
63 
235 
124 
10 
135 
221 
2 
33 
73 
50 
61 

Square 
miles 

1 

19 
29 
30 
334 
31 
95 
133 
55 
1 

2 
17 

3 9 125 

251 
16 

.. 

485 
56, 623 

6; 
1 

252 
5 

11 
168 
288 

51 
22 

5 B 

1. 120 

1. 8 5  

60 
2. 630. 
755' 

4. 023 
++ 

2. 515 

800 
97 

2. 430' 
1" 

600* 
465+ 

6. 080* 
12' 

2.420 . 

870 
12. 461 

40 

1. 4-70 

5 . 030 
I 

1. 121+ 

776* 
1200 
853* 

6. 521 
35 
121** 
86. 
750 
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Gravity DeteTminat ions 

(Includlng old s t a t ions )  

'l'hnber of 
8 t a t  ions 

California ............... 
Colorado ................. 
Florida .................. 
Georgia .................. 
I l l i n o i s  ................. 
Indiana .................. 
Iowa ..................... 
Kansas ................... 
Kentucky ................. 
Maryland. ................ 
Missouri................. 
Nebraska ................. 
Nevada ................... 
New Jersey ............... 
New Mexico ............... 
New York ................. 
North Carolina ........... 
North Dakota ............. 
Ohio ..................... 
Oklahoma ................. 
Pennsylvania ............. 
South Carolina ........... 
South Dakota ............. 
Tennessee ................ 
Texas .................... 
Utah ..................... 
Virginia ................. 
West Virginia ............ 
Canada ................... 

Total ........ 

Area 

Base net  
s ta t ions  

7 
2 
3 
6 

23 
1 

46 
54 

5 
3 

10 
3 
7 
1 

21 

8 1. 800 
. 8  1. 800 

18 
4 

22 
27 

4 
7 

76 

47 
1 
6 

312 

Level l i n e  
s ta t ions  

13'7 

12 
22 

127 
83 

65 
1 

158 

55 

52 

117 

888 

Earthquake Surveys 

Vicinity of Taylor WinePy. 
California ............. 

Point Reyes-Petaluma. 
California ............. 

Total ............. 

10; 1 N: 1 Square miles 
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Triangulation Reconnaissance 

California ........................... 
Florida .............................. 
Idaho ................................ 

' I l l i n o i s  ............................. 
Iowa ................................. 
Kansas ............................... 
Kentucky ............................. 
Massachusetts ........................ 
MIssIssI~PI .......................... 
Missouri ............................. 
Montana .............................. 
Nebraska ............................. 
New Mexico ............................ 
North Dakota ......................... 
Oklahoma ............................. 
Pennsylvania ......................... 
South Dakota .......................... 
Tennessee. ........................... 
Texas ................................ 
Utah ................................. 
Washington ........................... 

New York ............................. 

Total 

+Tellurometer t raverse  not lnclu8e8 . 
(Including old s ta t  

Locality I Latltude 
I 

Al.bama .................. 
Alaska ................... 
Arizona .................. 
California ............... 
Colorado ................. 
Florlda .................. 
H a w a i l  ................... 
fdaho .................... 
Xansaa ................... 
.esachueetts ............ 
Minnesota ................ 
Montana .................. 
Nebraaka ................. 
Nevada ................... 
Tema .................... 
U t a h  ..................... 
Washingtoh ............... 
Wyoming .................. 

1 
3 
1 
5 
13 
12 
13 
2 
5 

16 
15 
2 

1 
10 
5 

Area 
Square Miles 

825 

3.01 0. 
10. 155 

5 
1. 260 

140 

4 , 180 ...... 
2. 3 a *  

1350 0. 
15 665 

2. 80 
1. 080 

135 
70 * 
540. 

6 

4. 73% 

1 . 130 
3 a 950 

812 
62 a 051 

ona ) 
Longitude 

2 
1 
5 

12 
12 
13 
2 
5 

16 
15 
2 

1 -  

5 
10 7 

Azimuth 

1 
4 

19 
7 
13, 
2 

10 
1 
1 
8 
1 
1 .  
1 
1 
8 
2 

ii 



\ 
Astronomic Determinations (w.) ii' x 

a 
z 

British West Sndies........ 
Canada..................... 

Total 

~ ~~ 

Locality ILatitude I Longitude I Azimuth 
I I I 

1 1 
2 

105 102 91 

Local it y Length in I Miles .. - -  "i ,$ :. 
Vero Rm 8 - Adams, Fla .............................. .8.36 i y- ~ 

Vero Rm 8 - Egg 2, Fla ............................... 8.26 
G k Kents - Mt. Lona, N. Y .............................. 11.80 

Connery - Mount Tom, Mass ............................ 8.63 ?' 

Rockport (USLS) - Albion (USLS), N. Y ............... 11.63 . * >: iL Breckenridge - Piut e, Calif. ....................... .11.38 
Banks - Hawkeye, Iowa ................................ 7.06 .': . 
Maida (GSC) - Cavers (GSC), N. Dak ................... 9.52 x:. . .  

Hurd - Crystal, N. Dak ............................... 6.59 
Westhope (GSC) - Moxbass, N. Dak...... 6.62 -- 
Morlang - Irwin, N. Dak...................... ....... 12.79 ... 

. .  P. 

r.-. 
............................. Vero Fh 8 - Emerson, Fla 9.28,; 

r:, 

'-.?:- 

Andy - Mission, N. Dak...............................g.OO 2 

'<is: ; 
Buford - Snake, N. Dak.. ........................... .17.13 . $ 
Davenport - Naughton, N. Dak., .14.33 h+ 

............... 
P 

Eagle - Werner, N. Dak..............................ll.32 4 ..................... ............................ Qriggs - Turbyfill, Okla .6.61 v i  

Dewey - Dawson, Okla.. .10.69 c ............................. 
Walsh - Haystack, Okla .............................. 14.17 
McDowell - Boy, Tex ................................. 13.09 
Thomas - Hillen, Tex................................ll.Ol 
Hansford - Childress, Tex............................9.05 
Scott - McKensie, Tex.. ............................ .11.83 
Andrews - Davis, Tex............................ .... 10.01 
Bangs - Santa Anna, Tex ............................. 10.08 
Lampasas SWB - Flat Top, Tex ......................... 9.85 
Loyal - Bauer, Tex ................................. ..9.58 
Humble - Dry Creek, Tex.............................ll.27 
King - F'ritz, T e x . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.70 
Shannon - Powell, Tex ............................... 13.86 
Southside - Fort Peck, Mont ........................ .10.08 
Rasmussen - Neilson, Nebr ............................ 6.01 
Bristow - Meek, Nebr................................lO.lO 
Lgttman - Avondale, Mont ............................. 5.95 
Wietus - PTeeman, S. Dak ............................ 14.31 
Bald Butte - Blacktail, Mont... ...................... 7.24 

TOTAL.. ................ .366.41 
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Summaly of Qeodetlc && 
July 1, 1960 t o  
June 30, 1961 

Triangulation8 first -, 

Leveling, first- and second- 

First-order baselines...., 
Qeodimeter baselines...... 
Second-order baselines.. 0 
Latitude stations,........ 
Longitude stations........ 
Azimuth stations,......... 
Qravity stations.......... 865 

second- , and third-order 
stations................. 3 8 125 
order, mlles........,.... 7,841 

3: .. 
i! 

Total t o  
June 308 1961 

166,255 

453 
199 

457 8 417 

E 
vi48 
1 8 866 

14, 72 
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due t o  withdrawal of o i l  r a t h e r  than major t e c t o n i c  forces  
and t h e  remeasurement of t h e  small n e t s  near  t h e  Taylor 
Winary a t  H o l l i s t e r  where the  c rus t  is s l ipp ing  alm9st 
continuously a t  a rate of 1.5 mm per month. 

A Geodimeter par ty  operated i n  the c e n t r a l  par t  o f  the 
United S t a t e s  most of t h e  year.  This group rnzasured l i n e s  
in the primary n e t s  i n  Texas, Oklahoma, Kansas, Nebraska, 
North and South Dakota and Montana. I4ost of t h e  checks 
against  t h e  e x i s t i n g  adjusted values wers excel lent  but 
severa l  indicated wealmesses of  t h e  order  01' 1 t o  40,000 
o r  1 t o  5O,OOO. This program w i l l  be contlnuoc! and the 
r e s u l t s  used whenever a regional  o r  na t iona l  readjustment 
seems required.  

River Area of Ethiopia has been completed although the 
l i s t i n g  of the  f i n a l  da ta  has not been f i n i s h e d .  This 
project  Included 252 prircary points,  118 supplemental 
o i n t s ,  9 lnvar  base l i n e s  7 Tellurometer base n e t s  

Peach w i t h  3 o r  more l i n e s )  and 11 Laplace Azjmuths. 

The work i n  the  Automatic Data Processing Section was 
extremely heavy. The magnetic drum ca lcu la tor .  I9f . I  650, 
i s  no longer adequate t o  car ry  the  work load of t h e  Bureau. 
Additional computer f a c i l i t i e s  w i l l  be needed i n  the  near 
fu ture .  Geodetic computing requires  only about one-fourch 
o f  the ava i lab le  time. 
greatest amount o f  computer time Is t h e  eplcenter  de te r -  
mination program f o r  Seismolo@;j. T h i s  work has been on a 
productive basis f o r  the  f u l l  year .  Data processing i n  
connection wi th  the f i s c a l  operat ions is the  second heav- 
iest use. The recent  development of  pmgrams f o r  the  
a n a l y t i c a l  adjustment of aero t r iangula t ion  will increase 
t h e  machine time needed f o r  photogrammetric work. 

These are only a few of t h e  appl ica t ions  within the  
Bureau t o  da ta  processing and high speed engineering and 
s c i e n t i f i c  computing. Each year broader appl ica t ions  a r e  
made wi th  the r e s u l t  t h a t  the e x i s t i n g  i n s t a l l a t i o n  must 
be enlarged t o  provide s a t i s f a c t o r y  serv ice  t o  the various 
o f f i c e s  and d iv is ions ,  

The adjustment of the t r iangula t ion  i n  the Blue N i l e  

The a c t i v i t y  now requi r ing  t h e  

\ 

Adjustment of Levelinq 

A s  of June 30, 1961, t he  t o t a l  amount i n  t h e  l e v e l  net  
was 457,711 miles of first- and second-order l e v e l i n g  
along which 399,762 bench marks have been leveled over. 

The following computations and adjustments were com- 
pleted during the  year: preliminary cornputations f o r  
3,222 miles of f i r s t - o r d e r  and 4,776 miles of second-order 
leve l ing ;  48 least-squares adjustments comprising 6,001 
miles of f i r s t - o r d e r  and 16,000 miles of second-order 
level ing;  and t h e  d i s t r i b u t i o n  of c los ing  e r r o r s  on 8,742 
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miles of first-order and 19,748 miles of second-order 
leveling. 

The adjustments totaled 1,133 equations. The largest 
adjustment required the solution of 128 equations and con- 
slated of 2,254 miles of first-order and 5,195 miles of 
second-order leveling in Colorado and Wyoming. 

Astronomic, Computations 

Astronomic data processing was maintained essentially 
current with field work during the year. 
positions and 100 azimuths were computed. Processing was 
continued, as time permitted, on the Danjon astrolabe data 
observed at the IQY stations in Honolulu. 

A total of 92 

Qravlty Reductions 

Positions, elevations, and gravity anomaly data were 
compiled for primary bench marks observed along the 
traverses recently completed between Dallas, Tex., and 
Los Angeles, Calif., and between San Francisco, Calif., 
and Kansas City, Mo. Processing of gravity calibration 
data was kept nearly current with field operations. 

Geoidal heights and deflections of the vertical were 
determined in several areas in connection with special 
survey requirements of the Department of Defense. Ortho- 
gonal components of the gravity anomalies were computed ’ 

for points along various rocket trajectories on the At- 
lantic Missile Range. 

Qravity data were compiled for the Weather Bureau f o r  
use at several hundred meteorological stations in the 
United States and abroad. Similar data were furnished f o r  
a large number of physical laboratories and universities 
as requested throughout the year. 

Sea gravity results were analyzed and processed on com- 
pletion of the first phase of measurements aboard the Ship 
PIONEER. 

New York Computinq Orfice -- 
The New York Computing Office continued operation during 

the fiscal year with an average personnel of about 20. 
The work accomplished at the New York Office supplements 
that of the various branches of the Washington Office. 
Included are the computation of adjustment of triangclatlon 
and leveling, and the editing and typing of geodetic data 
for reproduction and distribution. 

c)eophysios Divirion 

The Division of Qeophyaics plans, writes the instrue- 
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t ions ,  and supervisee the  execution of magnetic and seis- 
mological investigations;  conducts magnetic and seismolog- 
i c a l  f i e l d  surveys; operates magnetic and seismological 
observatories and laborator ies ,  and seismological s ta t ions ;  
determines the location of earthquakes and analyzes earth- 
quake wave motion; invest igates  the relat ionship between 
seismological o r  magnetic phenomena and other geophysical 
phenomena; analyzes, compiles and publishes the  r e su l t s  of 
i t s  a c t i v i t i e s  f o r  use by the  Government and the  public 
f o r  charting, engineering, s c i en t i f i c ,  and defense pur- 
poses; ca l ibra tes  magnetic instruments and maintains the 
internat ional  magnetic standards; ca l ibra tes  and standard- 
izes  seismological instruments; collaborates wi th  other 
countries i n  the study and exchange of geomagnetic and 
seismological data and serves as the internat ional  deposi- 
t o r y  f o r  geomagnetic and seismological data; collaborates 
wi th  the  Operations Division, Office of Oceanography, In 
maintaining the  Seismic Sea Wave Warning System; andsoop- 
e ra tes  w i t h  Department of Defense and other  Government 
agencies i n  making magnetic and seismological f i e l d  sur- 
veys, monitoring nuclear and chemical detonations, and In 
the analysis of geophysical f ie ld  records. 

ples  t o  a study of the  earth. Two of the major subdivi- 
sions of geophysics a r e  geomagnetism, t h e  study and appl i -  
cation of the e f f ec t s  of the  ea r th ' s  magnetic f i e l d ;  and 
seismology, the study of earthquakes and related phenomena 
by means of teleseismic and strong motion instruments. 

The Bureau Is the  o f f i c i a l  Government repository f o r  
geomagnetic data; and we a l so  maintain World Data Center A,  
f o r  the col lect ion of geomagnetic, seismic, and gravi ty  
data.  The data from geomagnetic surveys a r e  u t i l i zed  i n  
determining secular change i n  magnetic declination f o r  
navigational and surveying purposes, changes o r  dis turb-  
ances i n  the  magnetic f i e l d  and t h e i r  e f fec t  on radio 
propagation, and the relat ionship of magnetic disturbances 
t o  cosmlc ray o r  other  so l a r  ac t iv i ty .  

Seismological investigations a r e  concerned primarily 
wi th  locat ing earthquakes, and the study of seismic waves. 
The Bureau contributes about 25 percent of t h i s  country's 
t o t a l  e f fo r t  toward t h i s  program. The Department of 
Defense has underwritten extensive s tudies  and surveys In 
t h i s  f i e ld .  The location and mamitude of earthquakes 
a r e  determined by the  appl icat ion of the knowledge of the 
forces which a f f ec t  the  time required f o r  seismic 
waves t o  rad ia te  from the  point of origin (hypocenter) t o  
the seismographs. 

To assist i n  our epicenter program, thousands of reports  
a r e  received annually from a volunteer observer corps lo-  
cated a t  observatories and in s t i t u t ions  i n  a l l  par t s  of the  
world. Minor shocks a r e  of ten reported which have not been 
detected by instruments In our own net .  

Geophysics i s  the  application of general physical pr incl-  
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The data compiled from t h i s  program are u t i l i z e d  by 
s c i e n t i s t s  i n  determining t h e  s t r u c t u r e  of the  earth, from 
t h e  upper c rus t  t o  t h e  deep i n t e r i o r  with i t s  various 
physical parameters of densi ty ,  bulk modulus, e t c . ;  by 
Insurance companies t o  determine earthquake r i sk ;  by 
engineering firms i n  designing bui ldings,  dams, and 
roads t o  withstand expected shocks; by explorat ion geo- 
phys i c i s t s  t o  d e t e c t  oi l -bear ing formations; and by 
o the r s .  Seismic methods a r e  used t o  measure ear th  motions 
caused by nuclear  o r  chemical explosions and by t h e  t h r u s t  
of m i s s i l e s  being launched. 

One of the most promising seismological s t u d i e s  i s  tha t  
concerned with t h e  repeat  surveys performed by geodetic 
methods t o  de t ec t  slow ground movements r e s u l t i n g  from 
increasing c r u s t a l  s t r a i n s  i n  seismic a reas .  It i s  hoped 
t h a t  s u f f i c i e n t  knowledge w i l l  eventual ly  be obtained 
through these  and r e l a t e d  s t u d i e s  so t h a t  c r u s t a l  deforma- 
t i o n  can be r e l a t e d  t o  the p r o b a b i l i t y  of earthquake 
occurrence. 

The Seismic Sea Wave Warning System u t i l i z e s  seismic 
data  t o  l o c a t e  earthquakes occurring under t h e  sea, t i d a l  
data t o  determine whether a tsunami has been generated, 
and a vas t  network of r ad io  and t e l eg raph ic  communication 
systems t o  obtain t h i s  Information and a l e r t  a r eas  which 
may be a f f e c t e d .  While it i s  impossible t o  change t h e  
amplitude o r  course of t hese  des t ruc t ive  waves, many l i v e s  
have been saved by t h e  t imely warning and evacuation of 
populations i n  lowlying a reas .  

The Chief Seismologist and t h e  Chief of the  Seismologi- 
c a l  F l e ld  Survey attended t h e  2nd World Conference on 
Earthquake Englneerlng i n  Tokyo, Japan. While i n  Tokyo, 
D r .  Carder v i s i t e d  t h e  M a t 8 U S h l r O  Seismological Observa- 
t o r y  and consulted with Japanese seismologis ts  r e l a t i v e  
t o  t h e  Seismic Sea Wave Warning System. 

of Geodesy and Geophysics held a t  Helsinki,  Finland, in 
July-August 1960 was attended by t h e  Chief of t h e  Seis- 
mology Branch, who was p r inc ipa l  delegate  t o  t h e  IUW f o r  
t h e  Association of Seismology, and was responsible  f o r  the 
conduct of seismology sessions i n  which t h e  United S t a t e s  
pa r t i c ipa t ed .  

The Chief of t h e  Seismological F i e ld  Survey spent 5 
weeks i n  Chile  conferr ing wi th  engineers, seismologists,  
and government o f f i c i a l s  on programs of seismic i n s t r u -  
mentation f o r  i nves t iga t ions  of ground motion caused by 
earthquakes i n  that country. 
MP. Cloud v i s i t e d  t h e  I n s t i t u t e  of Huancayo in Lima, Peru, 
and the Universi ty  of Mexico, Mexico, t o  discuss  s e i e -  
mological problems i n  those countr ies .  

The Twelfth General Assembly of' t h e  I n t e r n a t i o n a l  Union 

Enroute t o  the  United S t a t e s ,  
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The Chief of the  Seismology Branch attended a meeting 
of area s c i e n t i s t s  a t  the Carnegie Ins t i t u t ion  of Wash- 
ington t o  discuss and develop plans f o r  United S ta tes  
par t ic ipat ion i n  the Upper Mantle and Crustal pro ram 

During t h i s  period emphasis w i l l  be placed on encourag- 
ing and expanding nat ional  projects  t o  obtain greater  
cooperative e f for t  by government agencies, univers i t ies ,  
and pr ivate  organizatione, ra ther  than on large in te r -  
nat ional  cooperative projects.  

of the  Internat ional  Geophysics Committee (CXLO) i n  Paris,  
France , January 25-29 , 1961, t o  present the proposed 
American research program f o r  s tudies  of the  Upper Mantle 
and Crust and t o  review with other members of the CIQ the  
programs offered by other countries. Concentrated and ex- 
tensive research on t h i s  portion of the ear th  I s  being 
encouraged by C I Q  through National Committees during the 
period January 1961 and 1964. 
a UNESCO meeting a t  which a program t o  survey the needs of 
about twenty countries i n  the f i e l d  of seismology was 
reviewed. UNESCO plans t o  send teams of three se i s -  
mologists and one economist t o  South America, southeast 
Asia, and the  western Mediterranean countries f o r  a period 
of 9 months. These teams w i l l  invest igate  seismicity 
problems, the  seismograph s ta t ions  and observatories, and 
the  type and amount of research being conducted i n  en- 
gineering and earthquake seismology. They w i l l  then sub- 
mit a comprehensive report  which w i l l  be used t o  determine 
UNESCO's future  programs in  seismology i n  these countries.  

A s  a member of the  ad hoc Committee on Earth Sciences 
f o r  the President 's  Science Advisory Commlttee, the  Chief 
of the Seismology Branch attended two meetings i n  June 
1961, one i n  Washington and the other i n  Boston. Repre- 
sentat ives  i n  the f i e l d s  of geology, meteorology, oceanog- 
raphy, and seismology attended, In seismology, plans were 
presented f o r  upgrading the  teaching of seismology in  the 
univers i t ies ,  the modernizing of seismic s ta t ions ,  the  
t ra in ing  of earthquake and engineering seismologists i n  
t h i s  country and abroad, and organizing and administering 
t h i s  s c i e n t i f i c  work by foreign governments, so t ha t  within 
a few years they would assume the f u l l  responsibi l i ty  of 
the  program. In geolo y, seismology, and hydrology, the  
estimated cost was $2.8 million f o r  the next 10 years. 

Qeomametism Branch 

Monitoring the  earth's magnetic f i e l d  i s  an important 
and continuing Bureau responsibi l i ty ,  ca l l ing  f o r  a sub- 
s t a n t i a l  e f fo r t  commensurate wi th  the complexities of the 
phenomena and the expanse of the  na t ion ' s  t e r r i t o ry .  
E i g h t  magnetic observatories a r e  the  foundation of t h i s  
work. They a r e  situated a t  Frederickeburg, Va.; Tucson, 

which w i l l  take place between January 1962 and 19 d 4. 

The Chief of the Seismology Branch attended a meeting 

While i n  Paris he attended 
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Ariz.; San Juan, P. R.; Honolulu, Hawai i ;  Quam, Mariana 
Islands; and College, S i t k a ,  and Barrow, Alaska. For 
fur ther  data on the secular change in the  s t rength and 
direct ion of the  eomagnetic f i e l d ,  f i e l d  par t ies  made 

support of a nearby portable magnetograph, following a 
plan t h a t  has proved to be efficacious i n  recent years. 

and exchange i s  currently beginnlng a buildup looking 
toward the  planned work on the 1965 magnetic charts.  A 
new tabulation form has received internat ional  approval 
f o r  the dissemination of these r e su l t s ,  w i t h  a good pros- 
pect for stimulating t h e i r  col lect ion and exchange through 
an internat ional  committee on World Magnetic Survey. Data 
already received include a large volume of r e su l t s  fmm 
the  operation of vector airborne ma&netometers In the Navy 
Hydrographic Office Project Magnet. Preliminary s tudies  
a r e  well advanced on ana ly t ica l  techniques f o r  improving 
the charts. 

Towed to ta l - in tens i ty  magnetometers of two different 
kinds were operated extensively a t  sea during the year. 
Observations of t h i s  type, readi ly  conducted i n  conjunc- 
t ion  w i t h  other hydrographic and oceanographic operations, 
y i e l d  information of great value f o r  etudies of the ocean- 
f loor  geology, a t  a r e l a t ive ly  minor cost i n  time and 
equipment. They w i l l  a l so  be of material  benefit  i n  the  
regular chart program. 

Program, the magnetic observatories a t  Byrd Stat ion and 
a t  the South Pole Station, f irst  s e t  up during the In te r -  
national Qeophysical Year of 1957-58, were continued in 
operation wi th  improved instrumentation. Bureau pa r t i c i -  
pation i n  two t raverses  yielded very  substant ia l  and 
badly needed increments of ground magnetic data fsr the  
Antarctic. One of these extended f r o m  McMurdo t o  the  Pole 
Station, and the other from Byrd Stat ion nearly t o  the  
Bellingshausen Sea. 

observations a t  1 8 magnetic repeat s ta t ions,  with the 

The acquis i t ion of new worldwide data by correspondence 

Under a continuing arrangement with the U. S.  Antarctic 

The routine use of the proton vector magnetometer a t  
Fredericksburg has led t o  a substant ia l  improvement i n  
the cal ibrat ion standards f o r  much of the  Bureau's geo- 
magnetic work. 
two other observatories. 

Similar instruments a re  being obtained f o r  

SeismoloRs Branch 

A s  a result of actions by several  seismological panelo 
since 1959 which expressed the need f o r  improved data for 
selamologlcal research, the Coast and Ckodetio Survey m a  
selected t o  conduct a study and recommend a network of 
approximately 125 seismograph s ta t ions  around the world t o  
be equipped with new standard, cal ibrated eeismometera and 
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a u x i l i a r y  equipment. 
be q u a n t i t a t i v e  data t h a t  would be used f o r  s t u d i e s  of 
world seismici ty ,  earthquake mechanisms, seismlc wave 
propagation, and energy determinations.  

the period of t h i s  repor t  i n  a l l  phases of the  pro jec t ,  
including the preparat ion of performance specif  i c a t i o n s  
f o r  the  construct ion of the  instruments, the  procurement 
and t radning of geophysicists f o r  i n s t a l l i n g  the equipment, 
the  ae lec t ion  of t h e  s t a t i o n s  t o  p a r t i c i p a t e ,  and sched- 
u l i n g  t h e  I n s t a l l a t i o n .  

The standard i n s t m e n t s ,  both shor t  and lon  period, 

cants,  located on a l l  cont inents .  A l l  negot ia t ions with 
foreign countr ies  have been conducted through t h e  S t a t e  
Department and wi th  the  advice of the  Advanced Research 
Pro jec ts  Agency of the  Department of Defense, t h e  operator  
of t he  (VELA) program of which t h i s  s t a t i o n  standardiza- 
t i o n  e f f o r t  is an i n t e g r a l  par t .  

The da ta  from the standard network of seismograph 
s t a t i o n s  w i l l  be co l lec ted  a t  a center  i n  Washington, D.C., 
where it is  estimated one thousand copies a day w i l l  be 
processed t o  f i l l  requests  from research seismologists 
around the world. A staff of t h e o r e t i c a l  seismologists 
i s  being assembled t o  analyze t h e  Incoming da ta  i n  order  
t o  make s tudies  f o r  t h e  improvement of depth and magnitude 
determination and t r a v e l  time curves. This information 
w i l l  be used i n  t u r n  t o  study path anomalies, c r u s t a l  para- 
meters and foca l  mechanisms. Much of t h i s  work w i l l  be 
possible  only because of the improvement i n  the  q u a l i t y  of 
t h e  da ta  r e s u l t i n g  from t h e  standard seismograph network. 

A catalog of spec ia l  events and earthquakes a t  compar- 
ab le  d is tances  was prepared f o r  t h e  Advanced Research Proj-  
e c t s  Agency. Seismograms from 10 explosions, including 
the  2 chemical exploslons of Promontory and Ripple Rock, 
and two Novaya Zemlya events recorded a t  six United S t a t e s  
s t a t i o n s  were chosen. One o r  more earthquakes a t  compar- 
able dis tances  and of l i k e  magnitudes were a l s o  included 
f o r  comparison. Data on d is tance  t o  the event o r  earth- 
quake, instrumental  constants ,  and a r r i v a l  times of t h e  
i d e n t l f i e d  phases were given. Six photographic copies of 
t h i s  mater ia l  wi th  loca t ion  maps were prepared as a cata-  
l o g  of about 110 pages. 

The Seismological Inves t iga t ion  Section, working i n  
c lose col laborat ion wi th  the Computer Section of the Geod- 
e s y  Division continues t o  make progress i n  the program t o  
l o c a t e  earthquake ep icenters  by e lec t ronic  computer 
methods. A one-pass I t e r a t i v e  method of adjus t ing  pre- 
l iminary hypocenters has been developed and programed f o r  
the  IBM 650 computer. 

The output f r o m  t h i s  equipment would 

The Seismology Branch has been a c t i v e l y  engaged during 

w i l l  be i n s t a l l e d  i n  125 s t a t i o n s ,  chosen from 8 20 appl i -  

The method used previously was 
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n o n l t e r a t i v e  and required two passes through t h e  machine. 
The new method a l s o  incorporates  improved t ravel- t ime 
approximations and w i l l  prpvide more accu ra t e  r e s u l t s ,  

On June 19, 1961, t h e  construction of the new Se i s -  
mological Laboratory a t  Albuquerque was approved and ac- 
cepted by t h e  Bureau of Indian Af fa i r s  and turned over  t o  
t h e  Coast and Geodetic Survey. The i n s t a l l a t i o n  w i l l  
consis t  of seven bui ldings and two v a u l t s  on a 673-acre 
t r a c t  of land,  Research and development of advanced in -  
strumentation i n  a l l  phases of seismology w i l l  be a prime 
ob jec t ive .  
makers w i l l  be t h e  i n i t i a l  staff a t  the  Laboratory. 

operates  28 s t a t i o n s ,  extending from the  South Pole t o  
Fairbanks, Alaska, These s t a t i o n s ,  w i t h  modern s e n s i t i v e  
seismographs, annually d e t e c t  about 45,000 earthquakes, 
and d a l l y  r epor t  t h e i r  observations by telegraph t o  t h e  
!Jashington Off ice .  I n  add i t ion ,  about 190 o t h e r  s t a t i o n s ,  
located i n  a l l  p a r t s  of t h e  world, cooperate by fu rn i sh ing  
earthquake data  thro#gh communication f a c i l i t i e s  made 
a v a i l a b l e  by the  m i l i t a r y  and o t h e r  agencies.  

earthquakes were fu rn i shed  on a biweekly schedule t o  seis- 
mologists and o t h e r  s c i e n t i s t s  around t h e  world. These 
s t a t i s t i c a l  data  and pe r t inen t  d e s c r i p t i v e  information 
about t h e  s t ronger  earthquakes are compiled i n  an a n n u a l '  
report  f o r  those s c i e n t i s t s ,  engineers,  and professional  
people who have need f o r  such information. Requests f o r  
i n f o r m t i o n  about earthquake geography were f i l l e d  f o r  
116 doinestic and 70 foreign a reas .  Special  earthquake 
readings and seismograms, pr imari ly  f o r  use i n  research 
p ro jec t s ,  were supplied t o  seismologis ts  i n  the United 
S t a t e s ,  Austral ia ,  Canada, Chile, Denmark, Equador, F i j i ,  
Frence, India ,  I r an ,  Mexico, New Guinea, New Zealand, 
Norway, Peru, and U.S.S.R. 

It i s  planned t h a t  8 s c i e n t i s t s  and instrument 

In  t h e  s tudy of earthquakes, the  Survey maintains and 

Through t h e  medium of t h i s  program, loca t ions  of 1,829 

I n  the  engineering f i e l d  , 70 strong-motion seismograph 
s t a t i o n s  are operat ing In the area west of the Rocky 
Mountains, and 7 i n  La t in  America. The Instruments In 
these s t a t i o n s  d i f f e r  from those  previously mentioned i n  
that they  operate  only during the  earthquakes, and they  
have very low magnification, 100 or  less. The data  ob- 
t a ined  are scaled i n  a c c e l e r a t i o n  and displacement of t h e  
earth movements and are employed by engineers i n  the design 
of s t r u c t u r e s  t o  withstand earthquake fo rces  and i n  t h e  
establishment of bu i ld ing  codes and s a f e t y  regulat ions.  

implemented i n  southern Cal i fornia  and 31 s t a t i o n s  i n  
northern Ca l i fo rn ia .  During t h e  Januapy 19, 1960, and 
April  8, 1961, H o l l i s t e r ,  Calif . ,  earthquakes, both sels- 
moscopes a t  the W. A ,  Taylor Winery on the San Andreas 

As of January 1961, 61 seismoscope s t a t i o n s  have been 
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Fault  exceeded the  recording l imi t  of the  smoked watch 
glass .  
winery concrete f loor  a t  the  edge of the f rac ture  l ine 
through the  building. 
ing  the  earthquakes may have been due t o  the  instrument 
location. Seismological Field Survey personnel, t o  pro- 
vide a basis f o r  judgment, increased the  number of se i s -  
moscopes from 2 t o  4 and located the  Instruments t o  cover 
a f a i r l y  la rge  area on both s ides  of the f rac ture  l i ne .  

Observations were made of the periods of induced vibra- 
t ions  on the  following buildings: California Bank, Federal 
Savings & Loan, Travelers Insurance Co., Airport Control 
Tower, Tishman Building, Los Angeles; lbcino Dam Intake 
Tower, southern California; Crown Zellerback Building, San 
Francisco; and buildings and water tanks a t  Valdivia, 
Huachipato, and Concepcion, Chile. 

nether vibration seismograph. The addi t ional  cameras 
w i l l  speed up f i e l d  work by making it unnecessary t o  
reload cameras during a day's operation. 

Two strong-motion seismographs were in s t a l l ed  In the  
new Bethlehem Stee l  Building located a t  100 California 
S t r ee t ,  San Francisco; one instrument in the basement and 
one on the 12th f loor .  

A new strong-motion s t a t ion  was in s t a l l ed  a t  the Contra 
Costa County Diablo Valley College near Pleasant H i l l s ,  
Calif. The Instrumentation f o r  t h i s  s ta t ion  was purchased 
by the Contra Costa County. The s ta t ion  w i l l  be maintained 
by the  Survey as a uni t  of Its net of strong-motion s t a -  
t ions .  

In March, the Santa A m  strong-motion s t a t ion  was moved 
t o  the recent ly  completed Engineering Bullding and the in-  
strumentation improved. The s ta t ion  now has a standard 
strong-motion seismograph and a seismoscope. 

The W i l m o t  Engraving and Instrument Co. of Pasadena, 
Calif . ,  was contacted by the Seismological Field Survey 
about rebuilding the Mark I11 Spectrum Analyzer p lo t t ing  
table ,  and construction of strong-motion seismographs. 
The Inquiry on construction of strong-motion seismographs 
was i n  l i n e  with developing a source of supply should the 
need a r i s e .  Rebuilding of the  p lo t t e r  i s  required t o  
permit preparation of f i l m  disks d i r ec t ly  from f i e l d  
records. Variable speed between f i l m  drum and record 
drum i s  needed f o r  d i rec t  tlme scale  expansion; variable 
leverage between curve follower s ty lus  and f i l m  shut te r  
i s  needed f o r  d i rec t  amplitude expansion. 

The continuation of the Antarctic Internat;ional b o -  
physical Cooperation ( I Q C )  seismological s ta t ions  a t  Byrd 

The instruments were located s ide  by side on the 

The large recorded ve loc i t ies  dur- 

Six addi t ional  cameras were purchased f o r  the Spreng- 
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and South Pole has provided essent ia l  control f o r  the 
locat ion of earthquake epicenters i n  the  southern heml- 
sphere. They were par t icu lar ly  helpful i n  locat ing 27 
earthquakes south of 50" South l a t i t ude  from July 1960 
through June 1961. 
near the ac t ive  island a rc  zone of the  Sandwich Islands. 
The Balleny Islands, Macquarie Islands,  Easter Island 
Caordillera, Indian-Antarctica Rise, and Bouvet Island 
a l so  showed ac t iv i ty .  No earthquakes loca l  t o  the Antarc- 
t i c  were reported f r o m  Byrd or South Pole s ta t ions .  The 
s ta t ions  a t  Guam i n  the Mariana Islands and Thule in 
Greenland have continued t o  provide data f o r  world seismic 
s tudies .  

A t  Boulder City, Nev., the f i l m  recorder was replaced 
by a s ingle  drum paper record= and galvanometer hooked 
t o  the ve r t i ca l  Benioff. The f i l m  recorder was shipped t o  
the Washington laboratory f o r  overhaul. 

A chronometer received from the Times Facsiraile Corp., 
was tes ted  f o r  s u i t a b i l i t y  by the Washington laboratory 
a s  a precision time and frequency standard f o r  seismograph 
s ta t ion  operation. Tests indicated t i m e  accuracy of one- 
hundredth af a second is readi ly  obtained. Further tests 
a r e  being made on r a t e  s t a b i l i t y  and the poss ib i l i t y  of 
obtaining a frequency controlled output f o r  synchranous 
operation of a seismograph recorder. 

The Seismological Field Survey personnel installed a ' 

teleseismic s ta t ion  a t  Western Washington College in Bel- 
lln@-tam, Wash. The s ta t ion  will have 3-components of 
Wilson-Iamlson seismometers recording three galvanometers 
on Sprengnether drum recorders. The ve r t i ca l  Wilson- 
Lamison w i l l  a lso record on a visual recorder. 

An automatic recentering device for the  s p l i t  beam 
visual systems was developed by the  Washington laboratory. 

Seismic Sea Wave Warning System 

Most of these eipcenters were located 

In  accordance with a request from the International 
Union of Geodesy and hOPhYSiCS, a bibliography on 
tsunamis w i l l  be compiled by the  Seismological Branch. 
It was agreed tha t  the compilation would be comprehensive 
and the assis tance of sc i en t i s t s  i n  other countries would 
be so l ic i ted .  It is  ant ic ipated fhat  If years w i l l  be 
required t o  complete the  bibliography. 

One v is ib le  recording seismograph system f o r  use in the 
SSW'!lS vias constructed i n  the Washington laboratory and 
shipped t o  Guam Observatory. Additional systems are being 
constructed, tes ted,  and cal ibrated t o  modernize the 
systeme a t  the College, S i tka ,  and Honolulu observatories. 
Seismic sea wave warning alarm boxes of new deailg.1 were 
b u i l t  t o  accompany the v i s ib l e  systems. 
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Photogrammetry Division 

The Photogrammetry Division makes the  de ta i led  surveys 
and does the  mapping of land areas required f o r  Bureau 
programs and a l so  accomplishes special  surveys and mapping 
fo r  other  Federal and Sta te  agencies. The work of t he  
Photogrammetry Division follows the establishment of basic  
control (1st and 2nd order t r iangulat ion and level ing)  by 
the Geodesy Dlvision and goes on t o  provide the  t e r r a in  
data needed f o r  charting and f a r  other Bureau purposes. 
The pr incipal  a c t i v i t i e s  of the Photogrametry Division 
include surve s and maps of the coast l ine t o  obtain con- 

s t i o n ,  and t o  obtain t e r r a i n  data f o r  the construction 
and maintenance of naut ical  charts;  surve s and ma 

Tic+ on of special  a i rpor t  obstruction charts and f o r  the 

the  Office of Oceanography i n  measuring t i d a l  currents and 
i n  developing and operating deep sea cameras f o r  photo- 
graphing the ocean f loor ;  and ar t ic lpa t ion  with the  Geod- 

#the development and o p e r a t i 5  of' special  a l l l s t i c  
cameras. The Photogrammetry Division a l so  does a very 
considerable amount of  surveying f o r  other agencies on a 
reimbursable basis and t h i s  work is  increasing year by 
year (As technology i n  Government becomes more and more 
complex there  i s  an increase i n  requirements by other 
agencies f o r  expert surveying serv ices) .  

Tewinkel attended the  Ninth Internat ional  Conference on 
Photogrammetry a t  London, England, i n  September 1960. 
Following t h i s  Conference the  Chief of Division v is i ted  
mapping and charting agencies i n  France, Qermany, Switzer- 
land, and I t a l y .  

of Federal Executives a t  Williamsburg, Va., that was 
arranged by the  Brookings I n s t i t u t e .  

Personnel from the Photogrammetry Division alsfl 
attended a Symposium on "Geodesy i n  the  Space Age a t  
Ohio S ta t e  University. 

of aerial photography, f ie ld  surveys, photogrammetric 
aerotriangulation, map compilation and f inishing.  
sequently, the following description of a c t i v i t i e s  i n  
Fiscal  Year 1961 i s  separated according t o  these principal 
phases and a l so  i n  accordance wi th  the pr incipal  functions 
of t he  Division. 

t r o l  fo r  + hy r o g r s i c  operations, t o  locate  a ids  t o  navi- 

of a i r  o r t s  and the  areas adjacent t + e  ereto f o r  t e pro- 

, locat ion of aids t o  a i r  navigation; par t ic ipat ion with 

Division in the S a t e l l i t e  acking P r o g r p m i r  

!he Chief of Division, M r .  B. G. Jones, and M r .  0 .  C .  

The Chief of Division attended a Sc ien t i f i c  Conference 

Photogrammetric surveys include the  pr incipal  phases 

Con- 



-- Aerial and Laboratory PhotograDhY 

hue a i r c r a f t  were operated during the  photographlc 
season t o  obtain a var ie ty  of photography (nine-lens, and 
single-lena panchromatic, infrared, and color) f o r  chart- 
ing and f o r  special  surveys. 
each of the  50 States .  
raphy a re  shown i n  the attached s t a t i s t i c a l  summary. The 
percentage of color photography is indicat ive of the now 
general use of t h i s  medium f o r  charting purposes. 

The Aero Commander Aircraf t  ( leased),  Mlseion 702 
manned by an a l l  Coast and Qeodetlc Survey Crew operated 
throughout conterminous UniteU States  from April 1 t o  
about August 1 and from November 1 t o  December 31, 1960. 

Conversion of the DC-4 a i r c r a f t  t o  replace the former 
B-17 was completed and then the  Mleslon departed f o r  
Alaska in August 1960. Photography was oontinued In 
Alaska, Hawaii, and In conterminous United States u n t i l  
November 30, 1960. 

e ra t ive  Coast Quard-Coast and Geodetic Survey undertaklng 
that was first s ta r ted  i n  1941. The Coast Guard  provides 
the  a i r c r a f t  and f l i g h t  crew; the  Coast and Geodetic Sur- 
vey the  navigator, photographers, and all photographic 
equipment. This  a i r c r a f t  provides for simultaneous opera- 
t i on  of the nine-lens camera and two single-lens cameras.' 
It has the long range capabi l i t i es  required f o r  our work 
i n  Alaska and other areas  outside contemninous Unlted 
States .  In f ac t ,  t h i s  joint  Coast Guard-Coast and b o -  
de t i c  Survey Mission has provided since the  war the 
essent ia l  photography for the completion of modern mapphg 
of most of the coast l ine of northern and western Alaska 
and the Aleutian Islands. 

Aircraft  modifications were completed f o r  use of the 
new RC-9 Camera (euperwlde-angle single-lens camera) In 
both of t he  above a i r c r a f t  and the  camera has bean In 
operational use t h i s  year. 
emulsion f o r  aerial photography was teated and adopted 
f o r  regular use during the year. 

The Division'e A i r  Photographic Laboratory was re- . 
designed and modernized during the year fo r  the prooes- 
sing of color photography and for more e f f i c i en t  opera- 
tions throughout. This modernization included the 
Ins ta l la t ion  of complex color pr int ing equipment which 
was ready for testing a t  the end o f  the fieoal year. 

In  recent years the Division has had wneiderable 
d i f f i cu l ty  In the h i r ing  from Civi l  Servioe registers and 
the retention of aerial photographera. 
a t r a in ing  program f o r  aerial photographers w a ~  i n i t i a t e d  
during the year and put Into e f fec t ive  operation. 

Photographs were taken In 
The volume and types of photog- 

A i r  Photographic Mission 701 (DC-4 Aircraf t )  is a coop- 

A new color film with faster 

For this  maeon 
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A statist ical  summary of our A i r  Photographic and 
Laboratory work follows: 

Sta t i s t ica l  Summary- 
Aerial  Photographx = Laboratory Processing 

iJine -lens 

Number oi' 
r o l l s  of film 
exposed : 15 

Nautical 
Charting 
Program 

Linear Miles 
of Photography: 

Mission 701: 1,475 

Mission 702: 4,305 

Total  5,780 

Aerial 
Negatives 
Developed 

Proces s ing 
and 

P r i n t  lng 40,000 

Panchromatic Infrared Color Total 

Aeronaut I cal  Reimbursable 
charting Project 8 
Promam 

140 35 60 250 

Total 

- 

2,880 

8,500 1,730 

11,380 1 s  730 

4,355 

14,535 

18 890 

Nine-lens Single-lens Sing-3-lens 
Print  s Paper Qlass Plates 

Print  8 

600 60,000 2,400 

Total Pr ints  

103,000 

- Field Surveys 

Photogrametric f i e l d  survey parties worked i n  every 
state except Alaska during f i s c a l  year 1961. These were, 
f o r  the  most par t ,  small mobile un i t s  (2 t o  6 men) engaged 
In establ ishing supplement a1 horizontal  control f o r  aero- 
t r iangulat ion and i n  gathering a var ie ty  of t e r r a i n  data 
that cannot be obtained solely from of f ice  interpretat ion 
of a e r i a l  photographs. The work of t h i s  nature i n  Alaska 
was done by ships of the Office of Oceanography. 

Tellurometer and Model 4 Qeodimeter, have proven t o  be 
extremely e f fec t ive  f o r  the  establishment of 'supplemental 
horizorrtal and ve r t i ca l  control by these small photo- 

Electronic distance measuring instruments, spec i f ica l ly  
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grammetric f i e l d  parties. During th i s  year, addi t ional  
f i e l d  personnel were trained in use of these Instruments 
and the  application of such instruments i s  now general 
throughout the f i e l d  operations of  the Photogrammetry 
Division. 

Fiscal  year 1961 saw our first N l - s c a l e  application 
of t i d e  controlled aerial photography for mapping for 
naut ical  charting. The methcxl seems most promlsing and ib 
discussed i n  detail in a subsequent section. 

Field surveys were completed during the  year fo r  an 
extensive photogrammetric test area i n  the Shenandoah 
Valley, Va. This work included the premarklng of a con- 
siderable number of targets with a special  p l a s t i c  
material and surveys t o  determine the horizontal  and ver- 
t i ca l  posit ion of these ta rge ts .  

- Office Photofwametq 

more detai l  under "Research and Development" was put in to  
production la te  i n  the f i s c a l  year. Excellent r e su l t s  
were obtained on the first project completed by t h i s  
method. Analytic aerotriangulation now provides f o r  
bridging wi th  our new superwide-angle single-lens camera 
without the necessity of procuring a special  analog 
bridging instrument for this  new type of photography. 

A Clary Computer (desk s i ze  electron10 computer) was 
i n s t a l l ed  toward the end of the year for survey and of f ice  
photogrammetry computations. This  computer was selected 
t o  handle the smaller survey computations that  could not 
be held out of production and accumulated i n  suf f ic ien t  
volume t o  warrant making them on the larger computer of 
the  Qeodesy Division ( IBM-650). 

the  in s t a l l a t ion  of a Wild B-8 wide-angle p l o t t e r  on a 
t r i a l  basis. 
map delineation from t h e  superwide-angle RC-9 photographs 
that w i l l  be bridged by analyt ic  aerotriangulation. 

The ava i l ab i l i t y  of e lectronic  instruments f o r  supple- 
mental control surveys coupled with improvements in 
single-lens methods have reduced our use of the  more 
expensive nine-lens photography but have by no means 
eliminated the use of the  nine-lens camera. For t h i s  
reason, our first nine-lens stereoscopic p lo t te r ,  the "A" 
p lo t t e r  w i l l  be removed and turned over t o  the Smlthsonian 
Ins t i tu t ion .  Eventually, the nine-lens aerial camera w i l l  
a l so  be turned over t o  the  Smlthsonian so that t h i s  unique 
photogrammetric system tha t  has served so well In  the 
Coast and Geodetic Survey for almost a quarter  of a oentury 

w i l l  be preserved. 

The system of analyt ic  aerotriangulation discussed i n  

. 

Arrangements were made toward the  end of the  year f o r  

This p lo t t e r  I s  designed spec i f ica l ly  f o r  
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Surveys for Nautical Charts 

Photogrammetric surveys of the  coast provide shoreline 
and control f o r  inshore hydrography; the  locat ion of aids 
t o  navigation and landmarks; and the detai led t e r r a i n  
information (shoreline,  foreshore and offshore, and inland 
features  of i n t e re s t  t o  the mariner) f o r  naut ical  char ts .  

During the f i s c a l  year 1961, f i e l d  o r  o f f i ce  work was 
i n  progress on 41 mapping projects (a  t o t a l  of 550 maps) 
i n  various places along our coast l ine including Alaska, 
H a w a i i  and Puerto Rico. 

A t o t a l  of 114 special ly  prepared map sheets wi th  
aerial photographs f o r  t he  locat ion of hydrographic. con- 
t r o l  was provided ten  ships and one shore based hydro- 
graphic party.  Six photogrammetric f i e l d  uni t  worked 
d i r ec t ly  w i t h  hydrographic par t ies  building and locat ing 
signals. 

C a  e Cod Pro ect:  In April 1961, f o r  the  first time, the  &---+- o ogramme r y  and Nautical Chart Divisions i n i t i a t e d  a 
new approach t o  the  photogrammetric compilation of land 
information f o r  naut ical  charts.  A l l  of the topography 
( t e r r a in  Information) f o r  11 charts of the  Cape Cod area 
i s  being photogrammetrically compiled d i r ec t ly  t o  the 
chart drawings a t  chart scale,  thus eliminating the usual 
expensive and time-consuming intermedaate step of compil- 
ing large-scale planimetric o r  topographic maps f irst and 
then reducing these t o  chart sca le .  

Modern photogrammetric methods pemnit t h i s  d i r ec t  
method without loss of accuracy and the method i s  applic- 
ab le  in instances where the  Intermediate large-scale 
mapping i s  not required i n  connection with hydrography. 

The Cape Cod Project a l so  included our first fu l l  scale  
application of t i d e  controlled photography t o  ma ping f o r  
naut ical  char ts .  
t i d e  s t a t ions  and the  photography controlled by radio. 
Infrared photography was taken a t  mean high water f o r  
mapping the  shoreline f o r  charting. Color photography 
was taken a t  mean low water f o r  mapping the  low-water 
l i n e  and alongshore rocks. The arrangements f o r  t i d e  
controlled photography a r e  ra ther  complex and the method 
I s  expensive, but is doubtless paying off on t h i s  project 
because of the very considerable savings i n  f i e l d  inspec- 
t i on  time that would otherwise have been required. 
detailed alongshore inspection i s  being done pr ior  t o  
compilation. The topography i s  compiled t o  the chart 
drawings and these chart drawings a re  then f i e ld  edited 
t o  dispose of any d i f f i c u l t i e s  encountered by the  com- 
p i l e r .  However, t h i s  f i e l d  ed i t  I s  proving t o  be qui te  
l imi ted .  This project is being done i n  close coordination 
w i t h  the Nautical C h a r t  Division as t o  t h e i r  requirements, 

Tide staffs were in s t a l l ed  a t  E exis t ing  

No 
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and a t  t h i s  time both Divisions f e e l  that th ia  approach 
w i l l  reduce costs  and reduce the timelag between the 
taking of a e r i a l  photography and the completing of the 
chart drawing. 

Revision of Chart DrawinRs from Aerial Photographs: 
to-date m a i n t c e  of nau t i ca l  char ts  i s  a maJor and most 

Up- 

important part  of the  naut ical  chart program of the  Bureau. 
For some years, the Photogrammetry Division, i n  coopera- 
t i on  wi th  Nautical Chart Division, has maintained a small 
photogrammetric section f o r  revising and keeping up t o  
date the t e r r a in  information on naut ical  char ts  by apply- 
ing new a e r i a l  photographs d i r ec t ly  t o  the  chart drawings. 
Stereoscopic instrument compilation, r ad ia l  plot ,  and 
graphic methods a r e  used, as required, t o  apply correc- 
t ions  and t o  locate  the aids t o  navigation and landmarks. 
Color photography is  used extensively. 

section corrected 72 chart drawings from some 3,500 a e r i a l  
photographs. This included: the correction of 15 basic 
drawings, 14 la rger  scale  in se r t s  f o r  one se r i e s  of small- 
c ra f t  charts,  the  location of 65 landmarks (mostly recom- 
mended i n  Coast P i lo t  Reports), and the  location of 73 
aids  t o  navigation ( f r o m  color photography). 

I n  f i s c a l  year 1961, t h i s  five-man photogrammetric 

Phot ogrammetri c-. Surveys f o r  Airport Obstruct 1 on 
C h a r t s  and f o r  the  Location of A i r  F a c i l i t i e s  ---- 

This  program appl ies  throughout the  United States and 
t e r r i t o r i e s  and includes the  preparation of special  a i r -  
o r t  obstruction charts,  the  location of a i r  f a c i l i t i e s  P that i s ,  om1  direct ional  ranges, tacans, e t c . ) ,  and the 

preparation of mosaics f o r  noise abatement s tudies  a t  
a i rpor t s .  Airport obstruction charts  a r e  special  purpose 
charts used by the  Federal Aviation Agency (FAA) and the 
a i r l i n e s  t o  administer and comply with sa fe ty  regulations 
governing the gross takeoff and landing weights of a i r -  
c raf t  i n  accordance with tQe length and gradient of run- 
ways, obstacles along the  takeoff and landing f l i g h t  path, 
and other fac tors .  These charts a r e  a l so  used t o  plan 
fl ight operations a t  a i rpo r t s  and i n  the planning and 
improvement of a i rpo r t s .  The Airport Obstruction chart 
program has been i n  progress on a small scale since 1945. 
It includes the  preparation of new charts of a i rpo r t s  not 
previously covered and the periodic revision of exis t ing 
charts .  The location of a l l  of the  a i r  f a c i l i t i e s  along 
the  federal  airways was I n i t i a l l y  undertaken i n  1956 and 
has been completed except f o r  a maintenance program tha t  
provides f o r  the location of newly established f a c i l i t i e s  
and f o r  the relocation of those that  are moved f r o m  time 
t o  time. 

Aerial photography for t h i s  program i s  done by M i s -  
s ion 702 previously described and photography is  taken at  
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tric Surveys Summary of Coastal Photogranme 

LocdLitg 

01 e 

Atlantic Coast 
Malne to Cape H e n r y  
Cape H e n r y  to Key West 

Virgin Islands 
Puerto Rico and 

Qulf C o a s t  
Pacific Coast 

Alaska 

San Francisco Bay and south 
North of San Francisco Bay 

Gulf o f  Alaska 
Western and Northern 

mwai i 
Total 

Field Surveys 

[Square St. Niles) 

125 
35 

310 

115 

585 

630 
45 
135 

70 

1035 

Aerotriangulation 

300 
20 
45 
315 
85 

900 

- 105 

610 

75 
200 

305 
170 

1465 



a l t i t udes  of from 10,OOO t o  20,000 fee t .  
provide supplemental control f o r  aerotriangulation and do 
the  important work of searching out and determining ele-  
vations of obstacles in the  v i c in i ty  of a i rpo r t s  and along 
the  f l i g h t  paths off the  ends of runways. Horizontal 
posit ioning of obstacles and other  features  (and t o  an 
increasing extent the  ve r t i ca l  positioning of features)  
i s  accomplished by aerotrlangulation. Chart drawings are 
compiled stereoscopically and graphically from the  a e r i a l  
photography and f i e l d  data .  

The rapid increase in the volume of a i r  t r a f f i c  i n  
recent years and the advent of turbine powered a i r c r a f t  
(wi th  d i f fe ren t  sa fe ty  regulations) have brought many 
changes i n  t h i s  program. 
two types of charts a r e  produced: Airport Obstruction 
Charts (Piston) a r e  the or iginal  se r ies ;  Airport  Obstruc- 
t i on  Charts (Turbine) a r e  the new se r i e s  designed espe- 
c i a l l y  t o  provide data required by the new takeoff 
regulations for turbine powered a i r c r a f t .  These l a t t e r  
charts show the  takeoff f l ight  paths with obstacles f o r  a 
distance of 20 miles from the end of each runway used by 
turbine powered a i r c r a f t  which extends the areas that have 
t o  be surveyed and yet a t  the same time the charts a r e  
urgently needed. Production methods have been re s tud ied  
and redesigned t o  produce these new charts as rapidly a s  
possible.  

Late In f i s c a l  year 1961, a f t e r  a jo in t  study by the 
FAA and the Coast and Qeodetic Survey, the FAA decided 
tha t  beglMing i n  f i s c a l  year 1962 the Airport Obs t ruc -  
t ion  Charts (Turbine) would be discontinued i n  favor of a 
Turbine Data Sheet" i n  order t o  expedite publication of 

t h i s  information. 

fer the f i s c a l  responsibi l i ty  of t h i s  en t i r e  program from 
the  Coast and Geodetic Survey t o  the Federal Aviation 
Agency beginning wi th  f i s c a l  year 1962. Tentative plans 
a r e  that the  Coast and Qeodetic Survey w i l l  continue t o  
carry the program for the  FAA on a reimbursable basis i n  
f i s c a l  year 1962. 

Nine 2-man f ie ld  par t ies  were engaged on t h i s  program 
during the year. E i g h t  of these parties were assigned t o  
a i rpor t  obstruction chart  surveys and t h e  other party t o  
the location of a i r  f a c i l i t i e s .  Accomplishments during 
the year were a s  follows: 

Field par t ies  

Beginning in  f i s c a l  year 1960, 

I n  the f a l l  of 1960 the Budget Bureau decided t o  t rans-  
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summa= gg PhotograBlme try Surveys E 
4 ronautlcal Charts 

Airport obstruction 
charts (Piston) 

Airport obstruction 
charts (Turbine) 

Air Facilities 
located (omni 
directional ranges, 
tacans, etc.) 

' Noise abatement 
mosaics completed 

iirports 
3umreyeU 

- -~ ~ 

64 
64 

39 

lew charts 
wbllshed 

~ 

9 
24 

3harts revised 
mnd re-issued 

55 

Airport Ob6truction 
charts (Piston) 

Airport obstruction 
charts (Turbine) 

Total airports 
for which charts 
were on issue 
June 30, 1961 

I 469 I 24 

Total completed 
to June 30, 1961 
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National and Internat ional  Cooperation 

The pecul ia r i ty  of the  functions performed by t h i s  
of f ice  a r e  of such a nature that  cooperation Is required 
i n  almost every phase. In  order t o  maintain a cohesive 
operational report  much of the  cooperatf;ve work has been 
included under the section "Operations, The following 
s ignif icant  contributions have not been previously stated. 

The Survey agreed t o  furnish epicentral  and t i d a l  
data t o  Valparaiso, provided a responsible organization 
was authorized t o  disseminate t h e  data. 
of a tsunami t r ave l  time chart f o r  Valparaiso by the 
Marine Data Division, it w i l l  be possible t o  furnish 
estimated a r r iva l  times f o r  seismic sea waves or iginat ing 
a t  great distances from Chile. Arrangements were com- 
pleted f o r  the Alaskan Civil  Defense Agency, the  Canadian 
Department of Transport, and the Hydrographic Mission a t  
Tahi t i  t o  be Included i n  the SSWWS and receive warning 
information from the  Honolulu Observatory. Stat ions a t  
Victoria, Canada; Papeete, Tahi t i ;  and N a w i l i w i l i ,  H a w a i i  
have agreed t o  par t ic ipate  i n  the program by furnishing 
e i the r  seismic o r  t i d a l  data t o  HMO. 

One of the  subcenters of World Data Center A, operated 
by the  Coast and Geodetic Survey f o r  t he  col lect ion and 
exchange of data in  geomagnetism, seismology and gravity, 
has continued t o  function. The of f ice  processing of IQY 
and IGC-59 (Internat ional  Geophysical Cooperation , 1959) 
r e su l t s  from magnetic observatories is  a l so  continuing. 
Most of the I Q Y  data from observatories operated by the 
Bureau have e i the r  been d is t r ibu ted  o r  printed and ready 
f o r  d i s t r ibu t ion  short ly .  

As part of our cooperation with the  International 
Association of Geomagnetism and Astronomy, magnetic 
a c t i v i t y  reports  from a l l  of the Coast and Geodetic Sur- 
vey observatories were prepared and forwarded t o  the  
internat ional  center In the  Netherlands. This work in-  
cluded a substant ia l  e f fo r t  devoted t o  examination of 
magnetograms f o r  selected magnetic e f fec ts .  

Agency, it was agreed that  the .Honolulu Observatory would 
furnish Japan with epicentral  and t i d a l  data,  and that 
the  College Observatory w i l l  transmit seismic readings 
t o  Tokyo. 

Upon completion 

In response t o  a request by the Japan Meteorological 

International Auenclea 

was supplied t o  seismologists i n  the following countries: 
Argentina , Australia , Canada , Chile , Congo (Leopoldville) , 
Guatemala, India, Ireland, I s r ae l ,  I t a ly ,  Mexioo, New 
minea,  and U.S.S.R. 

Information about seismographs and earthquake motions 
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National Agencies 

The use of the f a c i l i t i e s  a t  F’redericksburg by other  
agencies has continued and increased. The National Aero- 
naut ics  and Space Abministration, t h e  National Bureau of 
Standards, the A i r  Force Research and Development Command, 
and the U. 9. Navy Hydrographic Office have been particu- 
l a r l y  act ive.  A number of foreign purchasers of American 
geomagnetic Instruments made arrangements through the 
manufacturer t o  have them standardized a t  Fredericksburg. 

Navy Electronics Laboratory, San Diego, was 
furnished a list of Chilean earthquake epicenter loca t iorq  
f o r  the destruct ive shocks of May 1960. Also epicenter 
maps of the Unlted States f o r  the years of 1952-1959. The 
Naval Propellant Plant, Indian Head, Md., was furnished 
the in te rpre ta t ion  of the Qeorgetown University sslsmogram 
of August 17, 19608 whloh was re la ted  t o  a se r i e s  of ex- 
plosions at Indian Head. Bureau of Yards and Docks was 
furnished the aeismic h is tory  of Scotland, northwest 
Australia, an8 South Africa. 

The Army Frnglneers was furnished the seismic’hls tory 
of Murfreeaboro-Arkadelghia, Ark. 8 references on various 
reports  f o r  the Chilean earthquakes of May 1960, and 25 
seismicity maps f o r  the  United Stakes f o r  various regional 
off ices .  

Two a W t i a n a 2  topographic maps at scale  of 1:6,000 
wleh the 10-foot conCour in te rva l  were done f o r  the Corps 
of &@leers on the Clearwater River, Idaho. 

A reimbursable project was undertaken with the  Walla 
Walla (Wash.) D i s t r i c t  of the Corps of Engineers f o r  map- 
ping and charting of the Ice  Harbor Pool on the Lower 
Snake RIver, Idaho. Plans f o r  t h i s  project  called f o r  
detailed mapping of the area pr ior  t o  the f t l l i n g  of the 
pool so that the Information required f o r  naut ical  charbs 
w i l l  be avai lable  without the need f o r  hydrographic sur- 
veys after f i l l i n g  of the pool. Aerial  photography and 
field work on the projeot were done ear ly  t h i s  year and 
work was then discontinued pending flooding of the pool 
in October 1961, 

Cooperation with the U. S. A i r  Force inclgded conduct- 
ing triangulation, astronomib, leveling, and gravi ty  sur- 
veys In connection w i t h  the Atlant ic  and Pacif ic  Missile 
Ranges and the many operational launching sites mostly 
confined t o  the western half of the United S ta tes .  

compsss swing areas a t  40 a i r  fields within the United 
States. Such areas are used f o r  compensating and ca l i -  
brat ing navigation compasses mounted i n  a i r o r a f t ,  ahd the 
areas must be magnetically smooth and the  value of 

Magnetic sumreys were made t o  test the  s u i t a b i l i t y  of 
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magnetic dec l ina t ion  lhust be accurately known so that the 
deviat ions of the  a i r c r a f t  compass may be determined. 

National Secur i ty  Agency was furnished epicenters  of 
two earthquakes off the coast  of Kamchatka. Defense Atomic 
Support Agency was furnished the addresses of domestic and 
foreign seismograph i n s t a l l a t i o n s .  

25 copies of "The,,Microseismlc Program of the U . S .  Navy, 
a Terminal Report by D. S. Carder and R .  A .  Eppley. 
Capt. P. S. Bauer, Consultant, House Cormnittee on Merchant 
Marine and Fisher ies ,  was furnished Information on s e i s -  
mology, seismic sea wave warning system, and seismological 
instrument 8 .  

me National Inventors Council was furnished an evalua- 
t i o n  of a hydraulic seismometer; the  Bureau of Standards 
was furnished microseismic da ta  and information r e l a t i v e  
t o  seismograph vaul t  construction; the Maritime Adminis- 
t r a t i o n ,  Washington, D. C . ,  was furnished the  seismic 
h i s t o r y  of Galveston, Tex.; and the  Weather Bureau was 
furnished a h i s t o r y  of seismic sea waves f o r  the l a s t  15 
years.  

The Bureau of Reclamation was furnished references 
t o  assist i n  the preparation of a repor t  on the Hebgen 
Lake, Mont., earthquakes and monthly repor t s  on the 
analysis  of seismic records from Flaming Gorge and 
Glen Canyon seismograph s t a t i o n s ;  the  Geological Survey, 
Idaho, was furnished information on the seismic h i s t o r y  
of southeastern Idaho and Geological Survey, Washing- 
ton, D. C. ,  was furnished copies of seismograms for t h e  
Colorado earthquake of October 11, 1960. 

Part two (Atchafalaya Bay and v i c i n i t y ,  La.)  of t h e  
cooperative project  w i th  the  Bureau of Land Management 
and t h e  S t a t e  of Louisiana was i n  progress during most of 
t h i s  year and was near ly  completed a t  the  end of t h e  year.  
This project  provides f o r  t i d a l  da ta  and b a s i c  maps f o r  
char t s  f o r  use of the Coast and Geodetic Survey and f o r  a 
spec ia l  series of maps showing t h e  low-water l i n e  f o r  t h e  
use of the Bureau of Land Management and S t a t e  of Louisi-  
ana i n  administering t h e  leas ing  of offshore a reas  i n  
accordance wi th  the Submerged Lands Act of 1953 (Public 
L a w  3 1 ) .  Speci f ica t ions  Call  f o r  mapping the mean low- 
water l i n e  t o  within 0.1 foot v e r t i c a l l y .  This  project  
wa8 car r ied  on cooperatively between the Photogrammetry 
Division and the Operations and Marine Data Divisions of 
the Off ice  of Oceanography. It involved a 1 year series 
of t i d e  observations a t  8 s t a t i o n s ;  spec ia l  Infrared 
a e r i a l  photography taken a t  exact low-water s tages  by 
rad io  control  from these t ide s t a t i o n s ,  and extensive 
supplemental control  surveys, including t r i a n g u l a t i o n  and 
Tellurometer measurements. 

Representative Jess ica  Weig of New York, was furnished 
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Additional boundary survey work was done for the FAA 
at  the Dulles Internat ional  Airport and w i l l  be continued 
through the first quarter of f i s c a l  year 1962. 

Tidewater Fisheries was continued throughout the year. 
This project started In f i s c a l  year 1960 will be com- 
pleted i n  mid-fiscal year 1962. Toward the end of the 
year, the agreement was extended t o  Include an additional 
area on t h e  Atlant ic  coast side of the  S ta t e  that will be 
done in f i s c a l  years 1962 and 1963. 

Association and others through t h e  computation of a i r l i n e  
distances.  Many cooperative projects  wi th  nat ional  
agencies were conducted throughout the  f i s c a l  year. 

t i on  of seismographs was supplied t o :  Davldson County 
Board of Education, Nashville, Term., Western Washington 
College of Education, California S ta te  Division of Water 
Resources, Radio Corporation of America, Washington and 
Lee University, Stanford Research Ins t i t u t e ,  University 
of Utah, and University of Wisconsin. 

Earthquake information was given t o  the  following: 
American Internat ional  Underwriters Corp., American In- 
s t i t u t e  of Architects, Preload Co., Marine Office of 
America, M. A .  Hanna Co., M. W. Kellogg Co., Hughes Nu- 
c l ea r  Electronics Laboratory, Southern Pacif ic  Co., 
University of Texas, Iowa State University, Sandia Corp- 
oration, Factory Mutual Rating Bureau, Raytheon Co., 
Socony Mobile Co., University of California,  Pacif ic  
F i r e  Rating Bureau, B e l l  Telephone Laboratories, 
University of North Carolina, National Geographic Society, 
Portland Cement Association, Montana S ta te  College , West- 
ern States Land Corp., Rice University, Auburn University, 
Intermountain Chemical Co., Shell  O i l  CO. , Princeton 
University, Lockheed Aircraft Corp., and Texas Instruments 
co . 

The cooperative project with the  Maryland Department of 

Assistance was given t o  the National Aeronautical 

Information about the purchase, conatructlon and opera- 
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OFFICE OF CARTOGRAPHY 

The production and d i s t r i b u t i o n  of n a u t i c a l  and aero- 
n a u t i c a l  c h a r t s  and r e l a t e d  publ icat ions continued t o  be 
the  major a c t i v i t i e s  of the Office of Cartography through 
i t s  Divisions: Nautical  Chart, Aeronautical Chart, Repro- 
duction, and Distr ibut ion.  The Office planned, coordi- 
nated,  and d i rec ted  the compilation, maintenance, p r i n t i n g ,  
and d i s t r i b u t i o n  or naut ica l  and aeronaut ica l  c h a r t s ;  main- 
ta ined Liaison with Government agencies and c i v i l  i n t e r e s t s  
concerning cartographic mat ters ;  and, through i t s  Divi- 
sion8, conducted research i n  cartography and graphic a r t s ,  
i n  accordance with t h e  Bureau's overa l l  research and 
development program. 

OPERATIONAL ACTIVITIES 

Nauticel  Chart n i v i s  ion 

This Division i n i t i a t e s  and is responsible f o r  the nau- 
t i c a l  char t  program of the Office of Cartography and pro- '  
vides the necessary l i a i s o n  and coordination between the  
supporting Divisions of Reproduction and Dis t r ibu t ion .  I t  
plans and d i r e c t s  the construct ion and maintenance of nau- 
t i c a l  char t s  from o r i g i n a l  surveys of the Bureau and o ther  
sources. Preparatory t o  compilation, i t  r e g i s t e r s  and 
makes f i n a l  reviews of hydrographic, wire drag, and topo- 
graphic surveys of the Bureau. Another important funct ion 
is the  acquis i t ion ,  examination, and evaluat ion of car to-  
graphic source mater ia l  from various sources. The Divi- 
s ion  furnishes  c r i t i c a l  information f o r  hand cor rec t ion  of 
n a u t i c a l  char t s  t o  the Dis t r ibu t ion  Division. It a l s o  co- 
operates w i t h  the  U. s. Hydrographic Office and the U .  s. 
Coast Guard i n  the  preparat ion of the weekly Notice t o  
Mariners. As a r e s u l t  of Bureau reorganizat ion,  the 
r e s p o n s i b i l i t y  f o r  v e r i f i c a t i o n  and inking of hydrographic 
surveys was assigned t o  the Marine Data Division, Office 
of Oceanography, on October 1, 1960. Responsibil i ty f o r  
the review of t h e  surveys was retained i n  t h e  Nautical 
Chart Division. 

n a u t i c a l  c h a r t s  issued by the Bureau, 472 drawings were 
forwarded t o  Reproduction as  follows: 9 new c h a r t s ,  4 
reconstruct ions,  131 new edi t ions ,  300 new p r i n t s ,  18 
r e p r i n t s ,  and 10 overprints .  A t o t a l  of 1,119 ,items, 
r e l a t i v e  t o  navigat ional  changes and r e l a t e d  information, 
were compiled f o r  inc lus ion  i n  the weekly Notice t o  
Mariners. Five thousand two hundred and s i x t y  items 
containing source mater ia l  were received and evaluated, 
and a l l  c r i t i c a l  information therefrom was appl ied t o  the  
c h a r t s .  

To produce and maintain an adequate supply of the 826 

One new Small-craft  ohar t ,  Ser ies  184, Bellingham t o  
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Seat t le ,  Wash., and n e w  edit ions o f  two others  were pub- 
l i shed  during the year .  The compilation of a fourth 
aer ies ,  San Francisco t o  Antioch, Calif . ,  was completed. 
It l a  expected that this s e r i e s  w i l l  be ready fo r  issue 
i n  October 1961. 

As i n  previous years,  where feas ib le ,  advance p r i n t s  
o r  n e w  compilations were submitted for examination by our 
District  Offiaers,  the Corps of Engineers, and the Coast 
W a d .  

During the  year 10 charts  with excessive corrections 
were forwarded to  Reproduction for overprinting. This 
method of applying excessive corrections eliminated the 
need of e i t h e r  destroying 11,124 copies of the charts  or  
the addition of 823,826 hand corrections by the 
Distr ibut ion Division. 

Sixty-eight Correction cha r t l e t s  were compiled and for-  
warded t o  ths Hydrographic Office for print ing and inser-  
t i o n  i n  the Notice t o  Mariners. A correction cha r t l e t  i s  
a small, revised drawing, at  char t  scale ,  made f o r  
issuance w i t h  each affected chart .  

Close l i a i s o n  w a s  maintained with the Operations D i v i -  
sion, Office of Oceanography, i n  providing presurveg 
rev lew~~,  reviewing project  instruct ions,  and i n  consulta- 
t i o n  on problems common t o  $he two divisions.  

The program, begun l a s t  year, t o  make f5I.m poaitjves 
o r  surveys and chart  bases f o r  securi ty  storage,  was con- 
tinued, About 1,375 film copies of hydrographic surveys 
were made and placed i n  a repository. 

In amordance w i t h  Bureau pol icy t o  provide t ra ining 
in the  naut ica l  char t  program f o r  professional employees, 
f i v e  owtographera received f i e l d  hydrographic surveying 
duty and nine others received organized t ra ining i n  the 
Washington Office. One Division employee served as an 
ins t ruotor  i n  the Eiureau's t ra ining course i n  oartography. 

ing and marking race courses, and preparing layouts and 
ohar t le t s  for local regat tas .  Representatives of 
Geodesy, Photogrammetrg, and Operations Divisions 
assis ted in the f i e l d  work f o r  the Presidentls Cup 
Regatta. 

hrenty-five man-days were spent i n  computing, survey- 

'Ilse following n e w  ~ n C l ~ s i f l t 3 d  charts were published: 
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New - Nautical  Charts Published 

No. I T i t l e  I Scale 

614 la! 

6159 

6160 

Bellingham t o  S e a t t l e  . Wash.. .......... 
Columbia River--Lake C e l i l o ,  Oreg., 

and Wash. ............................ 
Columbia River--John Day Dam t o  

Blalock, Oreg., and Wash.............. 
Columbia River--Sundale t o  Heppner 

Junction, Oreg. and Wash............. 

1 : 80,000 

1:20,000 

1:20,000 

1 : 20,000 

Aeronautical Chart Diyision 

This Division i n i t i a t e s  and is responsible f o r  t he  
ae ronau t i ca l  c h a r t  program of t h e  Office of Cartography 
and f o r  providing the  necessary l i a i s o n  and coordination 
between the supporting Divisions of Reprodwtion and D i s -  
t r i b u t i o n .  It plans and d i r e c t s  t he  construct ion and 
maintenance of ae ronau t i ca l  c h a r t s  and r e l a t e d  publ ica-  
t i o n s  t o  meet requirements of c i v i l  and m i l i t a r y  av ia t ion .  
The Division acqu i re s ,  eva lua te s ,  and s e l e c t s  basic  source 
ma te r i a l  concerning a i r  navigat ion f o r  use i n  cha r t  con- 
s t r u c t i o n .  An important Function is research leading t o  
development of new or  experimental cha r t s  and r e l a t ed  
products t o  meet changing needs of c i v i l  and m i l i t a r y  av i -  
a t i o n  and t o  improve the usefulness  and accuracy of e x i s t -  
ing charts .  F l igh t  checking of ae ronau t i ca l  c h a r t s  i s  
a l s o  accomplished pe r iod ica l ly .  

C i v i l  and j o i n t  c i v i l  and m i l i t a r y  demands required the  
production of 1,723 aeronaut ical  cha r t s  i n  several  s e r i e s .  
This represents  a n e t  increase of 81 c h a r t s  over the p re -  
vious gear.  Added were 1 Ai rc ra f t  Pos i t i on  c h a r t ,  1 Hawaii 
Radio F a c i l i t y  c h a r t ,  28 Low Alt i tude Radio F a c i l i t y  c h a r t s ,  
8 Intermediate Alt i tude Radio F a c i l i t y  c h a r t s ,  22 Area 
Arr ival  and Departure cha r t s ,  4 Terminal Area L/MF and VOR 
c h a r t s ,  and 145 Instrument Approach Procedure c h a r t s ;  and 
discontinued were 2 Hawaii Radio F a c i l i t y  c h a r t s ,  32 Low 
Alt i tude Radio F a c i l i t y  c h a r t s ,  44 Terminal Area c h a r t s ,  
and 51 Instrument Approach Procedure cha r t s .  

The following c h a r t s  were maintained: 189 standard 
ae ronau t i ca l  cha r t s  with 279 I s sues ,  71 Radio F a c i l i t  
c h a r t s  with 675 i s s u e s ,  45 Terminal Area c h a r t s  with (52 
i s sues ,  1390 Instrument Approach Procedure c h a r t s  with 
2617 i s sues ,  and 28 a u x i l i a r y  c h a r t s  with 3 i s sues .  

The recompilation of Sect ional  char ta  t o  meet changing 
v i s u a l  f l i g h t  requirements was continued on a l imited 
basis .  Three cha r t s  were recompiled under this program, 
which began i n  f i s c a l  year  1956, making a t o t a l  of 39 now 
being lasued on the new format. 
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The new Hawaiian Islands Enroute char t ,  RF 191, was 
produced under the specif icat ions of the United States  
s e r i e s  using only  one side of the sheet f o r  portrayal df 
the enroute infomation.  The Honolulu Arrival and Depar- 
tu re  chart  and a chart  of the North Pacif ic  Ocean are  
pr inted on the reverse side. 

The new Aircraf t  Posit ion chart  3097, Subpolar Route, 
Worth America-Europe, w a s  published i n  December 1960. 
The chart  i s  prepared on an Oblique Mercator Projection 
and portrays necessary information f o r  a i r  navigation on 
grea t  c i r c l e  routes between the Pacific Coast of the 
United States  and western Europe. 

s t ructed t o  portray airway systems between ground lexel 
and l4,500 feet MSL. There are 28 charts i n  this s e r i e s  
covering the conterminous United States .  

Eight Intarmedfate AItitude Radio Fac i l i t y  charts were 
produced and issued depicting the Ver High Frequency 
Aimray Structure between 4 , 5 0 0  and ;?{,OOO f e e t .  
se r iea  covers the conterminous United States .  

constructed t o  portray the a r r iva l  and departure routes 
and holding pat terns  f o r  ingress and egress in to  these 
areas.  Twenty-three charts  cover the conterminous United 
Statea.  

Thirteen Terminal Area L/MF charts were discontinued 
due t o  the revocation of the LF airways i n  these areas.  

Special  notices were produced and dis t r ibuted as  f o l -  
lows: 9 new O i l  Burner Route charts showing the routes 
used by the Strategic  A i r  Command f o r  target  runs; 14 
Notlces of Mili tary Climb Corridors established a t  A i r  
Force Bases: and 8 special  notices t o  bring prompt 
a t ten t ion  of a l l  airspace users to areas i n  which 
hazardous conditions w i l l  ex is t .  

charta published: 

The Low Altitude Radio Fac i l i t y  charts were recon- 

T h i s  

A new se r i e s  of  Area Arrival and Departure charts was 

The following table  is  a summary o f  aeronautical 
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Summary of Aeronautical Charts Published - 
Number 

i n  
s e r i e s ,  

1960 
July 1, 

43 
1 9  
00 
4 

23  
5 

Ser ies  

U.S. WAC.... . . . . . . .  
Alaskan WAC ........ 
Sectional.. . . . . . . . .  
J e t  Navigation..... 
Local........ ...... 
Route... . . . . . . . . . . .  
Planning......... .. 
Aircraf t  Posit ion. .  
Radio F a c i l i t y :  

Low Altitude... . .  
I n t .  Alti tude. . . .  
High Altitude... .  
Alaskan.. ........ 
Hawaii........... 
Fed. Airways and 

Mile age. ....... 
Terminal Are a.  ... 
Area Arr ival  and 

Departure.. .... 
Instrument Approach 

Procedure........ 
Outline Map........ 
Qe omagne t i c  ........ 
Azimuthal.......... 
Miscellaneous... . . .  

New 
charte 

..... ..... ..... ..... ..... ..... 

~ 

Total.  ........ 

Re- 
m i n t s  

1 .. L.. 
4 
3 
1 
1 

..... 

..... 

..... ..... 
2 

Number 
i n  

s e r i e s  , 
June 30, 

1961 

43 
19 
08 
4 
23 
5 
1 
6 

29 
8 
8 

..... 33 
8 
1 
2 

2 
84 

..... 
1,296 

1 0  
9 

36 
f,642 

New 
edi -  

t i o n s  

16 
45 

14: 
47 
4 
1 
3 

379 
24 

1 04 
10 
4 
4 

41 7 
00 

1,754 ..... ..... ..... ..... 
3,052 

28 
0 ..... 
1 

..... 

..... 
5 
22 

145 ..... ..... ..... ..... 
210 

1 
30 

..... 

..... 1 ..... I 1  
2 

22 

45 

..... ..... ..... 

Reproduction Division 

The Reproduction Division supported the n a u t i c a l  and 
aeronaut ical  programs and a l s o  provided miscellaneous 
l i thographic  support  f o r  the  e n t i r e  Bureau. This Divi- 
s i o n  plans and d i r e c t s  in tegra ted  p r l n t i n g  f a c i l i t i e s  f o r  
the l i thographic  reproduction of c h a r t s  and maps. It 
u t i l i z e s  a l l  the processes f o r  making l i thographic  copy 
from a manuscript which include negative engraving, type 
composition, photographic processes , platemaking, and 
mult icolor  press  operation. 

Bureau! s naut ica l  and aeronaut ical  c h a r t s  and r e l a t e d  
miscellaneous da ta ,  such as  dates  of l a t e s t  p r i n t s ,  
s p e c i a l  no t ices ,  e t c . ,  and 607,570 oopies of miscel- 
laneous Bureau and reimbursable work was aocomplished 
during t h e  year .  

The production of over 46,000,000 copies Or the 
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A new five-color lithographic o f f se t  press,  placed i n  
operation i n  December, i s  being used t o  p r in t  the multi-  
color  aeronautical  cher ts  published b the Bureau. The 
press  can p r i n t  on paper as large as $3 x 60 inches, a t  a 
speed of 6,000 sheets an hour. I t s  continuous feed and 
double delivery feature  permits pr in t ing  without stopping 
t o  load o r  unload skids  of paper. 

A Monomatlo keyboard and cas t e r  was in s t a l l ed  as a r e -  
placement for one of our older machines. Improvements 
include the a b i l i t y  t o  mix type s ty l e s  i n  composition 
with a grea te r  number of matrices; and a hydraulic pump- 
ing mechanism insuring improved type cast ing qual i ty  and 
b e t t e r  reproduction proofs. 

Other new equipment secured during the year included a 
51 x 76 inch precision layout table  which f a c i l i t a t e s  the 
layout of f i lm negativee for processing t o  large pr int ing 
p la tes ,  and a modern photostat  machine. 

The Division Chief attended technical sessions of the  
Research Committee of the  Lithographic Technical Founda- 
t i on  i n  Chicago i n  January. The Chief of Graphic A r t s  
Development Section i n i t i a t e d  the practice o f  consulting 
research personn81 of the Aeronautical C h a r t  and Informa- 
t i o n  Center, Department of the A i r  Force, i n  St. Louis, 
and similar personnel of the Army Map Service and the 
Hydrographic Office i n  Washington. These contacts and 
consultations w i l l  be continued. Problems end aocompliah- 
ments of' mutual i n t e re s t  a r e  pooled as a resu l t  , with 
grea t  benefit  t o  the four  agencies concerned. 

Chief of Graphic Arts Development Section attended the 
technical sessions, c l in i c s ,  and exhibit8 i n  Chicago a t  
the annual convention of the National Association of 
Phot 011 thograp he rs . 
the Division during the year. The Chief of the Transfer 
end Process Branch, one platemaker, and one pressmen 
studied the us8 of wipe-on printing plates  a t  the Army 
Map Service. One Fotoset ter  operator completed a 3-week 
course i n  advanced Fotoset ter  operation and maintenahce 
at  the Harris Intertype Company i n  Brooklyn, N.Y. Five 
key personnel completed courses at the U.S. Department of 
Agriculture Graduate School as follows: two i n  of fse t  
photography, two i n  p o r t r a i t  photography, and one i n  work 
standards and work measurem nt .  

t o  meet the increasing demand fo r  Radio Fac i l i t y  charts.  
These charta a re  printed on a t i g h t  b-week schedule whioh 
complicates end handicaps the scheduling of other char ts  

, and other work through the reproduction plant  and of ten 

One technical ass i s tan t  to the Division Chief and the 

Key personnel received intensive cross-training within 

Studies a r e  being made f o r  optimum s ta f f ing  end methods 
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de lays  g e t t i n g  out  this work which i s  a l s o  important  and 
sometimes i n  urgent  demand. 

D i  s tr 1 bu t 1 on Divi  s 1 on 

The D i s t r i b u t i o n  Div is ion  plans and d i r e c t s  t h e  d i s t r i -  
bu t ion  of new and c u r r e n t  i s s u e s  of' n a u t i c a l  and aeronau- 
t i c a l  c h a r t s ,  maps,  t i d e  and c u r r e n t  t a b l e s ,  and r e l a t e d  
p u b l i c a t i o n s .  These pub l i ca t ions  a r e  sold and d i s t r i b u t e d  
through the  WashirGton Off ice  , des igna ted  Bureau D i s t r i c t  
Off ices  , and au thor ized  agen t s  l oca t ed  a t  p r i n c i p a l  s e a -  
p o r t s  and a i r p o r t s  throughout t k e  United S t a t e s ,  the West 
I n d i e s ,  and a few f o r e i g n  coun t r i e s .  To provide more 
e f f i c i e n t  s e r v i c e ,  c h a r t  d i s t r i b u t i o n  c e n t e r s  a r e  main- 
t a ined  i n  flew York, San Frencisco ,  and Kansas Ci ty ,  t o  
su9ply agents  and the pub l i c  i n  those  a reas .  The Div is ion  
performs the f i n i s h i n g  func t ions  of trirrming, fo ld ing ,  
punching, co l l a t i t -4  , end packacing p repa ra to ry  t o  i s s u e ;  
makes hand correct lor^ to n a u t i c a l  c h a r t s ;  d i r e c t s  t h e  
e s t b b l i s h n e n t  and in spec t ion  of  s a l e s  aE;ents; and performs 
c e r t a i n  bookkeepiw,  accounting , and o t h e r  c l e r i c a l  work 
p e r t a i n i n g  t o  the  d i  s t r i b u t i o n  of Bureau products .  

c lo se  of  t h e  yea r ,  an  inc rease  o f  40 over  the  prev ious  
yea r .  It i s  Bureau pol icy  to i n s p e c t  agencies  every  two 
years  t o  main ta in  proper  d i s t r i b u t i o n  s t anda rds .  

The Div i s ion  i s sued  1,243,164 n a u t i c a l  c h a r t s  and 
4l ,608,012 ae ronau t i ca l  c h a r t s  dur ing  t h e  p a r .  Naut ica l  
c h a r t s  showed an i n c r e a s e  over  t he  previous yea r  of ap- 
proximately 118,000 I s sues  which appears  t o  be equa l ly  
d i s t r i b u t e d  among the  pub l i c ,  t h e  m i l i t a r y ,  and o t h e r  
Government a senc ie s .  I n  the  case  of a e r o n a u t i c a l  c h a r t s ,  
t h e r e  was a decrease o f  over 1,370,000 i s s u e s  to  t h e  
m i l i t a r y ,  but  i s s u e s  t o  the  pub l i c  and o t h e r  Government 
agencies  exh ib i t ed  a marked inc rease  which r e s u l t e d  i n  a 
n e t  t o t a l  i nc rease  over  the  prev ious  yea r  of approximately 
900,000 i s s u e s .  

The s u b s c r i p t i o n  s e r v i c e  t o  the Bureau's instrument  
f l i g h t  c h a r t s  cont inued  to  grow. A t o t a l  of 39,098 sub- 
s c r i  t i o n s  were being maintained a t  the end of t he  yea r ,  
2,07[ more t han  the prev ious  yea r .  

A t o t a l  of 9,413,861 hand c o r r e c t i o n s  were made on 
n a u t i c a l  c h a r t s  dur ing  t h e  year--6,381,921 c o r r e c t i o n s  i n  
t h e  'dashington o f f i c e  and 3,031,940 c o r r e c t i o n s  a t  t he  
d i s t r i b u t i o n  c e n t e r s  i n  Kew York and 3an Francisco.  A 
thorough s tudy  01' t he  p r a c t i c e  of hand c o r r e c t i n g  n a u t i c a l  
c h a r t s  w i l l  be made i n  f i s c a l  year  1962. The p o l i c y  i n -  
augurated i n  f i s c a l  year  1960 of i s s u i n g  smal l - sca le  
c h a r t s  uncorrec ted  where the a r e a  i s  completely covered 
by l a r g e r - s c a l e  c h a r t s  has helped,  but t h e  Div is ion  I s  

The Bureau was represented  by 1,005 c h a r t  agents  a t  the 
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unable t o  s t a y  abreaat o r  this work w i t h  the  present 
conplemnt of char t  correctors.  

In January 1961 the Bureau assumed responsibi l i ty  fo r  
the sale  of Air Force Fl ight  Information Publications t o  
c i v i l  users.  

naut ica l  char ts  were folded, over &7,300,000 charts were 
trimmed and checked, and approximately 39,400,000 sheets 
w e m  punched and dr i l l ed .  A new folding machine was 
purchased and Ins ta l led  t o  help meet the compressed sched- 
u l e  for dis t r ibu t lon  of Enroute Radio Fac i l i t y  charts.  

During the y e a r ,  Court 1 - A  adjacent t o  the Finishing 
Branch was roofed over. The new area provided space for  
char t  pu l le rs  and the C h a r t  Correction Branch. As a 
rotmlt, the movement of charts was more e f f ic ien t .  

apace formerly used f o r  char t  Storage. Increased sa les  
a d  be t t e r  general  service have resulted from th is  change. 

The remainder of the vacated chart  storage space has 
been u t i l i z e d  t o  place c l e r i c a l  help for  b e t t e r  operation. 
In addition, the Royal-McBee "Keysort" card system, a semi- 
automatic data processing technique, i a  being adopted f o r  
more e f f i c i e n t  record keeping and s t a t i s t i c s .  This system 
should be I n  full operation early i n  f i s c a l  year 1962. 

T b  d i s t r ibu t ion  of char ts  and related pubIications f o r  
the past  three years i s  shown I n  the following table:  

I n  the Finishing Branch over 11 800,000 copies of aero- 

A n  a t t r ac t ive  sales room was created i n  part  of the 

Tspe of char t  or 1959 
publicat  ion  

Charts Related Publications Issued 

1960 1961 

1 , 243,164 

4 , 548 , 438 

37,059,574 

75,540 
15 J 30.5 
67,086 
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The d i s t r i b u t i o n  OF n a u t i c a l  end a e r o n a u t i c a l  c h a r t s  

D i s t r i b u t i o n  z' Naut ica l  Aeronaut ica l  Charts  

dur ing  t h e  yea r  was as fo l lows:  

Number 

560,254 

15 , 302 
12 , 237 
21 259 

4 J 038 
6,829 
2,152 

61,817 

2,083 
80 

548 356 
550,519 

70 , 574 

1,243.16l.1 

NAUTICAL 

Percent  

45*07 

1.23 
.99 

1.71 
* 32 
55 

* 17 
4-  97 

.16 . 0 1  
44- 11 
44-28 

5.68 

100.00 

, 
O f f i c i  a1 D i s  tri bu ti on : 

Coast and Geodetic Survey.. ...... 
Other Execut ive Departments ...... 
Foreign Governments. ............. 
Coast Guard . . . . . . . . . . . . . . . . . . . . . .  

Congressional .  ................... 
Misce l laneous . . . . . . . . . . . . . . . . . . . .  

STANDARD AERONAUTICAL 

Sa les . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

O f f i c i a l  D i s t r i b u t i o n :  
Coast and Geodetic Survey.. ...... 
Federa l  Aviat ion Agency .......... 
Other Execut ive Departments. ..... 
Congressional  .................... 
Foreign Governments.......,...... 
Miscel laneous. . . . . . . . . . . . . . . . . . . .  

Reimbursable : 
Department of A i r  Force.. ........ 
Department of  Army.. . . . . . . . . . . . . .  

S p e c i a l  p r in t ings . .  .............. Department of  Navy............... 

Condemned.......................... 

Total......................... 

Reimbursable : 
Department of A i r  Force.. ........ 
Department of Army.......... ..... 
Department of Navy 

1,417,356 31.17 

17,596 9 39 
191 a 249 4.20 

30 t 237 .66 
244 .01 

.06 2,795 
1 y 373 03 

243,494 5.35 

1,776,054 39. OS 
.06 

73,400 1.61 
2,282,098 50.17 

2J942 9.45 429 702 

605 490 13 31 

4,548,438 100.00 

Condemned... . . . . . . . . . . . . . . . . . . . . . . .  

To ta l . . . . . . . . . . . . . . . . . . . . . . . . .  
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Distribution of Nautical and Aeronautical Charta--Con. 

INSTRUMENT FLIGHT 

23,261,800 

1 , 928,872 

37 , 059,574 

Sales.............................. 

Official Distribution: 
Coast and Geodetio Survey.. ...... 
Federal Aviation Agency.. ........ 
Other Executive Departments.. .... 
MIsCellansous...........,........ 

62.7’7 

5.20 

100 00 

Reimbursable : 
. Department of A l r  Force.. ........ 

Department of  Navy . . . . . . . . . . . . . . .  

~~~~ ~~ 

Total i s s u e . . . . . . . . . . . . . . . . . . . . . . . .  

G r a n d  t o t a l . . . . . . . . . . . . . . . . . . .  

Condemned.......................... 

T o t a l . . . . . . . . . . . . . . . . . . . . . . . . .  

1,056,113 

43,906,289 

123,258,8001 62.76 
3,000 . 01 

AIR FORCE AERONAUTICAL 
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COOPERATION WITH NATIONAL AGENCIES 

f o r  t h e  Hydrographic Of f i ce ,  U.S. Navy, of which 3 were 
r ev i sed  and p r i n t e d  dur ing  the  yea r ;  and anchorage d a t a  

Thi r ty-n ine  c l a s s i f i e d  n a u t i c a l  c h a r t s  were maintainad 

were r ev i sed  and ove rp r in t ed  on 25 n a u t i c a l  c h a r t s .  

For  the Coast Guard, t h r e e  radiobeacon c h a r t s  were re- 
v i sed  and p r i n t e d ;  and a s p e c i a l  map w a s  p repared  showing 
Coast  Guard D i s t r i c t s ,  Marine Inspec t ion  Zones, and 
Captain oi' t he  Por t  Ci t ies .  

In  response t o  r e q u e s t s  from Fede ra l  agencies ,  engi -  
nee r s ,  oil companies, u n i v e r s i t i e s ,  law firms, and o t h e r s ,  
3,228 cop ies  o f  o r i g i n a l  hydrographic and topographic  
surveys were fu rn i shed .  Of t h e s e ,  about 100 were c e r t i -  
f i e d  f o r  u s e  i n  cour t .  Numerous r eques t s  were a l s o  f i l l e d  
for in format ion  regarding survey coverage,  s h o r e l i n e  
changes i n  s p e c i f i c  a r e a s ,  survey  methods and accuracy, 
i n t e r p r e t a t i o n  of symbols, and datum changes. 

t i o n  m a t e r i a l s  of var ious  ae ronau t i ca l  c h a r t s  were pre- 
pared  and fu rn i shed  the  Geological  Surve * t he  Naval 
Photographic I n t e r p r e t a t i o n  Center ;  t h e  gil-~ A i r  Force,  
Westover A i r  Force Base; Aeronaut ical  Chart  and Informa- 
t i o n  Center ,  Department of the A i r  Force; Aero Se rv ice  
Corp., Phi lade lphia ,  Pa.; W i l l i a m s  and Heintz  Map Corp., 
Washington, D.C. ;  and Jeppesen & Co., Denver, Colo. 

Corps of Engineers/OCDM United S t a t e s  base maps were 
completed and furn ished  the Off ice  of C i v i l  and Defense 
Mo b i l i z a t i o n .  

Work performed for the Federa l  Aviat ion Agency i n -  
c luded p r i n t i n g  of an FAA map t i t l e :  "F l igh t  Operat ions 
and Airworthiness  D i s t r i c t  Of l i ces ;  copies  of a VOR 
Line of S i g h t  graph; photographic p r i n t s  of the New York 
Terminal Area c h a r t ;  geographic p o s i t i o n s  of 3 oceanla  
r e p o r t i n g  p o i n t s  and bear ings  t o  shore s t a t i o n s ,  computed 
by the  Geodesy Div is ion  from informat ion  fu rn i shed  by the 
Aeronaut ical  C h a r t  Div is ion;  and copies  of a composite 
base map w i t h  film a e r o n a u t i c a l  over lays ,  prepared from 
por t ions  of two S e c t i o n a l  c h a r t s .  

Film p o s i t i v e s  of co lo r  s epa ra t ions  and o t h e r  reproduo- 
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OFFICE OF RESEARCH AND DEVELOPMENT 

The Office of Research and Development conducts basic 
researches in the technical areas of Bureau operations, 
and coordinates Bureau-wide research and development 
activities. Through its own activity and the stimulation 
of research work throughout the Bureau, and through the 
promotion of vigorous development work in equipment and 
procedures, the Office is intended to advance Bureau 
efficiency and services and to contribute scientific 
knowledge to the comrwnlty. 

The staff members have no production workload and are 
free to work unrestrictedly on research and development 
undertakings. The Office is intended ultimately to have 
leading scientists in each of several fields, including 
physical oceanography, submarine physiography perhaps 
hydrodynamics, geodesy and space, photogrammethy, 
geomagnetism seismology and cartography. This princi- 
pal staff wiil be supporied by junior scientists, an 
administrative officer, secretaries, clerks, etc. Staff- 
ing is now partial4 completed. 

Some of the present objectives of the Office are as 
follows 2 

Basic research,-- Inquiry into unsolved problems and 
unexplored phenomena of geodesy, geophyslcs, oceanography, 
cartography, surveying, and mapping, etc. 

Tsunami research. -- Understanding of the generating 
mechanism; mathematical description of the earthquake/ 
tsunami coupling effects; and gravity-wave formation, 
Detection and quantitative evaluation of tsunamis through 
seismogram analysis, tide-gage or wave-recorder indi- 
cations, or deep-sea detectors. 
hydrodynamic problems of tsunamis in bodies of water or 
whole oceans. Study of run-up or terminal effects oP 
tsunamis for various coastal configurations. Possible 
use of hydraulic model experiments in this field. Improve- 
ment of the tsunami warning system. 

Cartography.-- Development of improved types and 
formats of nautical and aeronautical charts to suit the 
requirements of modern navigation. 

Hydrography.-- Automation of shipboard operations of 
data recording and readout to replace manual methods, 
Development of a modern hydrographic data processing 
system for the elimination of expensive and delaying 
hand methodra. 

Analysis of the 
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Oceanography.-- The stimulation of effective oceano- 
graphic research by the development of a suitable 
organization therefor. 

grammetric technology. 

its gravitational field, and the application of geodetic 
data to improve positioning of terrestrhl objects. 
Studies of satellite orbital motions tracking methods 
and applications to geodetic and navlgational applications. 
Applications of geodetic skills to space operations. 

Geomagnetism.-- Improvements in the technology of 
geomagnetic investigations including automation of obser- 
vatories. 
Analytical studies of magnetic phenomena. Analytical 
studies of magnetic chart making, using computer tech- 
niques. 

wave phenomena. Applications of seismic information to 
building technology. 

ment of functional relationships with universities and 
geophysical institutions, particularly with respect to 
College and Honolulu Observatories. Use of research 
contracts or  grants-in-aid for the accomplishment of 
fundamental researches in-fields of Bureau interest. 
Support of invited research associates, particularly 
foreign workers, for mutual stimulation and accomplish- 
ment. 

Photogrammetry.-- Development of an improved photo- 

Geodesy and space development.-- Studies of the geoid, 

Theoretical studies of geomagnetic phenomena. 

Seismology.-- Basic study of earthquake and explosion 

Relations with scientists and institutions.-- Establish- 

Dissemination of research data.-- The Office of Research 
and Development is responsible for the assignment and 
preparation of reports, monographs, and other media to 
disseminate effectively the results of our basic and 
applied research, 
important aspects of our research programs since the 
evaluation and acceptance of our research and development 
will be predicated on the effectiveness of the dissem- 
ination of our results. The matter is being studied with 
a view t o  supplementing the present media of dissemination. 
The fullest possible emphasis is placed on the preparation 
of articles on research and development subjects, particl- 
pation in technical meetings, and dissemination of results 
through speaking engagements. 

This function is one of the most 

0 PER AT I ON& ACT I VI T I ES 
The principal activities of the Office of Research and 

Development are summarized: 

73 



Design and construction (by contract) of a metastable 
helium automatic observatory magnetometer. A study of the 
characteristics of magnetic profile lines over 2,000 miles 
in length led to a published conclusion that magnetic 
anomalies arise from the shallow crust and in the earth's 
core, but not from the mantle, 
U. S. Geological Survey, a study was begun of magnetic 
records taken from aircraft in the Arctic by the Coast 
Survey and the Air Force in 1950-52. In cooperation with 
the Hydrographic Office an analysis was started of around 
the world magnetic profhes. A major study was started to 
determine whether regenerative electric currents in the 
earth's core can account for the main part of the earth's 
magnetic field. 

A study of new navigational systems, including the use 
of artificial satellites. Participation in the planning 
of the geodetic satellite project I1Anna.I1 

An extensive study of automation trends in photo- 
grammetry. Collaboration with David W .  Mann Instruments 
Co. in the development of an automatic, precision 
comparator for photogrammetric use. 

for distance penetration of ultraviolet radiation. 
Collaboration with General Electric Co. in development of 
pulse-light, high-gain TV recording of objects at great 
distances in sea water. 

Extended analytic study of earthquake and tide gage 
spectrums for possible cross correlation. Investigation 
of the theoretical possibility of deducing earthquake 
epicentral ground disturbances related to tsunami 
generation through the analysis of distant seismograms. 
Advising the Advanced Research Projects Agency on proposed 
methods of discriminating between natural and artificial 
ground disturbances. Placing of a theoretical research 
contract for the hydrodynamic study of tsunami generation 
effects. Completion of a feasibility study on possible 
hydrographic model tests of tsunami effects. 

The conduct of numerous physiography studies based on 
the Bureau's hydrographic surveys. Important information 
about erosion and sedimentation in coastal areas resulted. 
Support by research grant of a submazine sand wave study 
in an area of rapid physical change. 

the University of Hawaii. Housekeeping support for two 
foreign guest workers--one engaged in the study of IGY 
data on earthquake aftershocks; the other on theoretical 
researches based on IGY data in geomagnetism. 

In cooperation with the 

Experimental sea test of special photographic equipment 

Accomplishment of a coopmative research agreement with 
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COORDINATION ACTIVITIES 

Various research and development activities carried on 
in the other Offices of the Bureau and coordinated by 
this Office are grouped by Divisions as follows: 

Geodesy Division.-- Graduate studies of one geodesist 
at Ohio State University, Investigation of gravity 
observations in moving vehicles was undertaken. Assign- 
ment to the ship PIONEER provided for application of the 
results. A report, "Preliminary Report on Coast and 
Geodetic Survey Marine Gravity Observations," was 
presented to the Pacific Science Conference. Improved 
numerical methods were incorporated in a new iterative 
program for final earthquake hypocenter determination. 

Aerotriangulation was put into productive use for routine 
photogrammetric mapping. A Wild RC-9 superwide-angle 
single-lens aerial camera which increases the coverage 
per photograph, was installed in both the Coast Guard 
R5D and the leased Aero Commander Aircraft. Initiated a 
study of the magnitude and character of aerial film 
distortion. A new aerial color emulsion having a speed 
twice that of previous emulsions was tested. Stereo- 
scopic deep sea camera system was purchased for 
oceanographic studies. A Wild BC-4 Ballistic Camera was 
purchased to initiate instrumentation for the Bureau's 
program of using earth satellites for geodetic purposes. 

made for the Navy at the Norfolk Naval Air Station, Va., 
for a proposed test site for inertial guidance systems. 
Ground vibration tests were conducted near Valkaria, Fla., 
for the Army Engineers in connection with the design of a 
missile tracking system. Recorded ground effects of a one 
million-pound high explosive detonation at the Nevada Test 
Site which will help determine feasibility of using nuclear 
explosions for excavation purposes. A seismic survey was 
made in connection with tunnel. excavations at Conowingo 
Dam, Md. 
selected seismograms in an effort to differentiate between 
the frequency spectrums of natural and artificial events. 
A feasibility study was made at Cape Canaveral to conduct 
a seismic survey of the ground effects produced by the 
large thrust of missile launchings. Participated in 
special projects vital to the hational security with six 
mobile recording seismic stations capable of monitoring 
earthquake aftershocks. A report entitled ttSeismic Ground 
Effects from Coupled and Decoupled Shots in Salt" by 
D. S. Carder and W. V. Mickey, was distributed to the 
Atomic Energy Commission, Lawrence Radiation Laboratory of 
the University of California, and various government 
agencies and geophysical companies. 

Photogrammetry Division.-- A system of Analytic 

Geophysics Division.-- A seismic background survey was 

Spectrum analysis techniques were applied to 
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Continued research on analytic techniques f o r  improving 
the treatment of chart data, Research on magnetic storms 
in high latitudes continued. Continued a study of 
elliptic pole patterns. Studies continued on the develop- 
ment of daily variation patterns registered at the Koror 
IGY Observatory. Continued studies leading to refinement 
of the geometry of the large Braunbek coils at the 
Fredericksburg Observatory. Initiated a special study of 
field patterns on the island of Oahu. Started a statis- 
tical examination of activity at Sitka. 

installed at the Bureau's bubbler type tide gage on Texas 
Tower No, 3. Equipment installed aboard the ship EXPLORER 
for receiving telemetered tidal heights from pressure tide 
gages established on Nantucket Island, Mass. Scuba divers 
were successfully used in conjunction with wire-drag 
surveys. Improved Raydist shore stations. Transmitted 
and received signals from a single Raydist antenna with 
the installation of filters at each shore station to 
prevent interaction between transmitters and receivers. 
Magnetometers, transducers, and a gravity meter were used 
on Coast Survey ships with excellent results. A shipboard 
noise level survey in the radio emission spectrum was made 
by the Boston Naval Shipyard. 
navigator was used successfully aboard ship under adverse 
noise conditions. 

Marine Data Division.-- Research in tsunamis primarily 
directed toward improving the seismic sea wave warning 
system was continued. The three areas of research 
considered in seismic wave phenomenon were: (1) the source, 
(2) the open ocean, and (3) the coastal areas, 

system for the pressure tide gage was developed and 
installed on Nantucket Island, Mass., to test the 
feasibility of correcting soundings. Developed a sea 
water sound velocity meter to aid in a study program of 
sounding correction of hydrography. 
recording system is being constructed by the Datex 
Corporation of Monrovi-a, Calif. A prototype echo sounder 
delivered by the Raytheon Company was tested and evaluated. 
A Seismic Sea Wave Warning System station utilizing a 
pressure tide gage, was developed and tested. This i s  an 
adaptation of the bubbler tide gage modified so that it 
will respond only to the tsunami disturbances and not to 
wind and tidal waves. This device has the advantage over 
the conventional system that the sensor may be placed a 
considerable distance offshore in areas where it is 
impossible to locate the conventional detecting system, 
Two types of digital tide gage recorders are undergoing 
tests and evaluation. Engineers from the Electronics 
Laboratory studied the operation of the duplexed Raydist 
s y s t em. 

Operations Division.-- An electric tape gage was 

A transistorized Raydist 

Instruments Division.-- A long range telemetering 

A prototype digital 
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Nautical Chart Division.-- An analytical study is being 
made of the work problems involved in producing a small- 
craft chart in the form adopted by the Bureau, A new 
method in chart making was started which involved by- 
passing the making of large-scale planimetric maps in 
advance of a charting project and using photographs. A 
study of the best methods to improve the legibility of 
nautical charts under red light illumination was made, 
Extensive studies to speed the training of new employees 
in chart construction and maintenance were completed. 
Completed improvement of chart coverage in Hawaii and the 
Mississippi River Delta. Studies have been started for 
the general improvement of nautical chart coverage. An 
automatic data processing system (ADP) for the collecting 
of data for cost accounting, production management, and 
payroll input has been devised and will be implemented 
shortly. 

Aeronautical Chart Division.-- Prototypes were developed 
f o r  portrayal of variable ceilings and floors on VFR charts 
and submitted to the Federal Aviation Agency, (FAA). 
Preliminary and final sheet line layouts were prepared of 
Enroute Intermediate Altitude charts. A prototype of a 
portion of an Enroute High Altitude chart was developed 
and submitted to the FAA. 

Six experimental Area Transition charts depicting the 
transitional data required for transit into intermediate 
and high altitude operation airways were produced for the 
FAA and distributed to civil users. A jacket was designed 
for holding new area charts in the ring binders. Two 
prototypes of ARTC (Air Traffic Controller) Controller 
charts were submitted for test and evaluation. Preliminary 
studies of Standard Instrument Departure charts resulted 
in a prototype chart for the Kansas City area. A second 
prototype for the New York area is nearing completion. 

adopted for producing guide images on coated plastic 
sheets. A "pin-register" system for layout and assembly 
of radio facility chart negatives was introduced. 
Improved quality negative opaque paint, critically impor- 
tant to efficient negative engraving was successfully 
developed. 
standardized vignettes for radio facility charts. 

Technical Services Division.-- Developmental work was 
done In the area of mounting and lighting display materials. 
Long term research was accomplished on map and geographic 
names source material for specific purposes and in 
connection with congressional requests. 

Reproduction Division.-- A rub-on diazo sensitizer was 

A procedure was develope4 for producing 
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OFFICE OF ADMINISTRATION 

The Office of Administration provides the  Bureau with 
administrative and technical services f o r  a l l  i t s  ac t iv i -  
t i e s ;  plans, coordinates, and d i r ec t s  budget and f i s c a l  
a c t i v i t i e s ;  personnel ac t iv i t i e s ;  organization, manage- 
ment, and in t e rna l  review ac t iv i t i e s ;  procurement and sup- 
p ly  ac t iv i t i e s ;  construction and maintenance of instruments 
and equipment; and l i b r a r y  and map reference services. 
'Phe Office of Administration i s  composed of the  following 
divislons: Administrative Services, Budget and Fiscal ;  
Personnel and Sarety, Organization and Management, Instru- 
ments, and Technical Services. 

I OPEEUTIONAL ACTIVITLES 

Afiministrative Services Division 

In  the pas t  f i s c a l  year reorganization caused many 
ehanges in all areas of the Bureau. The Administrative 
Services Division had the respons ib i l i ty  for furnishing 
and equipping the new physical environment for  these 
ohanger. 
dated by the acquis i t ion of about 45,000 sqL&e f e e t  of 
air conditioned apace i n  the Inter-Ocean and Longfellow 
Bulldings 

reorganization consisted of the  addition of the forms, 
records and space management programs together w i t h  the 
t r ave l  seotion. 

for a t o t a l  do l la r  value of approximately $4,300,000. 
cluding one contract ,  reimbursable i n  the amount of 
1,960,000, this represents an increase of 23 percent or d 465,000 over the previous f i s c a l  period. Two cost  plus 

fixed fee mnt rac t s  and one grant are new t y p e  of pro- 
curement actions for the  Bureau. The grant is the f irst  
made by the Department of Commerce for any of i t s  bureaus 
under authori ty  of 42 USC 1891. 

curement, property management, specificatlone,  eupply, and 
various other items were reviewed and reports furnished. 

Total inbound and outbound shipments amounted t o  913 
tons and consisted of charts,  instrmments, equipment, ma- 
t e r i a l s ,  and supplies of which 90 percent went by motor 
r re ight  and the remaining 10 percent were carr ied by rail, 
air, express, and m a l l .  Thie i s  an increase of 27 tons 
over tbo last year. 

Hew program and personnel expansion was accommo- 

Internal  changer i n  the Division brought about by the 

Procurement aotions processed by the Division accounted 
Ex- 

Proposed l eg i s l a t ion  and regulations concerning pro- 
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Approximately 661,000 pieces of incoming and outgoing 
mall  c leared the mail room and included 25,000 items or 
cash and negotiable paper, together  with about 6,200 items 
of incoming r e g i s t e r e d  mail. This represented txn increase 
of about 17 percent over l a s t  year  which showed a decrease 
of 6 percent over 1959. 

The Addressograph and Ihpl ica t ing  Section made some 
28,700 address changes and approximately 431,000 envelopes 
and cards were addressed; about 602,000 copiea were made 
from 12,000 masters on the  hectograph dupl icator .  While 
there  was an increase of 50 percent i n  changes made on hd- 
dressograph p l a t e s  during the p a s t  f i s c a l  year there  was 
approximately a 14 percent decrease i n  the number of en- 
velopes and cards  addressed i n  the same period, Although 
there  was a 10 percent decrease i n  the  number of copies 
made on the  dupl icator ,  they were made from about 3,500 
more masters. 

The Bureau operated 341 motor vehic les  3,974,656 miles 
during f i s c a l  year 1961 as  compared t o  338 vehicles  driven 
3,834,050 miles f o r  the previous year. I n  addition, 70 
vehicles  were rented from General Services Administration 
(GSA) motor pools. U t i l i z a t i o n  of vehicles  increased 449 
miles per  vehicle  year wZlile t h e  average cost  per mile re- 
mained a t  Q0.07 per mile. Forty-four new vehicles,  three 
o f f i c e  t r a i l e r s ,  and one s torage t r a i l e r  were purchased 
t o  replace worn-out equipment. Safety s e a t  b e l t s  were in-  
s t a l l e d  i n  a l l  vehicles  during t h e  year. 

Property i n  the  amount of $1,006,972.09 WPI obtained 
from various agencies without cos t  t o  the Bureau and exceas 
property i n  t h e  amount of $131,837 was t ransfer red  t o  GSA 
and other  agencies. 

recomended f o r  set t lement  i n  the t o t a l  amount of  
Sixteen claims f o r  damages t o t a l i n g  $390,162.30 wera 

$54 s 312.84 
Depreciation accounting procedures were set up i n  the 

l a s t  three months of the f i s c a l  year t o  take e f f e o t  a t  the 
beginning of the 1962 f l s a a l  gear.  

Budget and F i s c a l  Division 

A system of depreciat ion accounting was formulated t o  
be implemented as  of Ju ly  1, 1961. This system l a  Bureau- 
wide i n  scope and w i l l  apply t o  d i r e c t  and reimbursable 
projects .  The i n s t a l l a t i o n  of t h e  system w i l l  d i s t r i b u t e  
coats  of f ixed  a s s e t s  t o  the periods and a c t i v i t i e s  bene- 
f i t t i n g  from t h e i r  use  and will result I n  more r e a l i s t l o  
charges being made for reimbursable work performed f o r  
others. 
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Consumable supplies a,t bases, aboard vessels, and a t  
f i e l d  in s t a l l a t ions  were placed under accounting inventory 
control. The information now being compiled should re- 
r l e o t  more cor rec t ly  the Bureau's f inanc ia l  posit ion i n  
future reports.  

The Finanoe Manual is i n  the procees of being reisaued. 
The prooedures are thus being updated and presented i n  a 
simplified, nontechnioal, and functional manner more readi- 
l y  understandable by personnel of the operating divisions. 

Proo6dures were i n s t i t u t ed  t o  improve the accounting 
control  over t r a v e l  advances through a vigorous followup 
of pending settlements. 
leased funds f o r  fur ther  u t i l i z a t i o n  by operating divisions. 

lng the  cost  of employeesf leave t o  i t s  operations, t o  
improve the aocuracy of charges made t o  operations for the 
cost  o f  leave taken, and t o  simplify the accounting f o r  
various types of leave. 

During t he  summer months a t ra ining program was con- 
duoted f o r  college students majoring i n  accountin&. This 
was a p i l o t  plan eonducted pr ior  t o  the consummation of a 
formal t ra in ing  agreement w i t h  the Civ i l  Service Commission 
for a etudent t ra ining program involving college students 
majaring i n  aocounting end business administration. 

made avai lable  t o  the Bureau during the f i s c a l  year 1961: 

The tightened control  has re- 

Revisions were made i n  the Bureau's system of d l s t r ibu t -  

The following funds, from the sources indicated, were 

Appropriations : 
Salar ies  end EXPenses......... ........ $18,121,000 
Construction and Equipment, 

Constmotion of Surveying Ships. ...... 
Construction and Equipment............ 

Total Appropriations............. 

Cieomagnetio Station................. 11 ,023u 
4,736,1632/ 

Reimbursement from other Agencies. . . . &-6.691,828 

Transfer from: 
Internat ional  Cooperation 

Aaministration... . . . . . . . . . . . . . . . . .  95.299 
Total Funds Reaeived. ............ $29,995,31$ 

Carry-over from 1960. 
Includes carry-over from 1960 of 036,163. 

?¶lsoellaneourr rece ip ts  from the sales of naut ical  and 
aeropautieal char ts  and r e l a t ed  ublications.tota1ed 
$834,465 as compared w i t h  $800,9f;9 during the prededing 
year. 



Personnel and Sa fe ty  Divis ion 

the  c i v i l  s e rv i ce  personnel programs and the s a f e t y  pro- 
gram of the Bureau, guiding and a s s i s t i n g  a l l  o the r  
o f f i c e s  and d iv i s ions  on matters  of personnel and s a f e t y  
adminl s t r a t i o n .  

The Personnel and Safety Divis ion develops and d i r e c t s  

S a f e t g  Promam 

The Bureau was t h e  r e c i p i e n t  of t he  Sec re t a ry  of Com- 
merce Award of Honor f o r  Safety.  The award was presented 
t o  the Bureau for i t s  exce l l en t  reduct ion i n  the r a t e  of 
accidents  and for maintaining an outstanding s a f e t y  pro- 
gram. The r e a l  e f f o r t  merit ing the award was made by 
supervisors  and employees through t h e i r  p a r t i c i p a t i o n  i n  
the Bureau Accident Prevention Program. 

Placement g& Employee Relat ions Branch 

The Branch has expanded t h e  Student Trainee F’rogram, 
both vacation work-study and cooperative,  during the  p a s t  
year. A t  the present  time 4 vacation work-study and 12 
cooperative student t r a inees  a r e  on t h e  rolls. These 
s tudents  a r e  employed i n  the f i e l d s  of oceanography, geo- 
physics, geodesy, and c i v i l  engineering. P a r t i c i p a t i o n  
i n  this  program began 3 years  ago on an experimental 
b a s i s  and has  now been expanded t o  a full program, w i t h  a 
t r a i n i n g  agreement approved by the  C i v i l  Service Com- 
mission, w i t h  an an t i c ipa t ed  t o t a l  of 40 cooperative 
s tudents  over a 4-year period. The object ive of the  
program i s  to  encourage col lege s tudents  t o  choose a ca- 
r e e r  i n  the Bureau upon graduation. 

D i s t r i c t  Offices i n  s ix  major c i t i e s  were v i s i t e d  by 
the Placornent Off i c e r  who gave t r a i n i n g  i n  q u a l i f i o a t i o n  
requirements, C i v i l  Service examining procedures, i n t e r -  
viewing techniques and s t e f f i n g  needs p r i o r  t o  f a l l  and 
spr ing v i s i t s  t o  l o c a l  co l l eges  where the sen io r s  were 
interviewed. Through this means, approximately 35 candi- 
dates  were encouraged to  f i l e  for examinations t h a t  would 
qua l i fy  thorn for pos i t i ons  i n  the Bureau. The majori ty  
of app l i ca t ions  were received from the Gulf S t a t e s  area. 
Qowevar, tine d i f f i c u l t y  w i t h  th is  approach i s  t h e  length 
of time consumed betneen the time the  s tudent  1s f i r s t  
interviewed and the time a f i r m  job o f f e r  can be made, 
due t o  r a t i n g  procedure, vouchering of appl icat ions,  and 
c e r t i f i c a t i d n  procodure. To speed up t h i s  process, the 
C i v i l  Service Commission Board of Examiners has, upon our 
recommendation, revised i t s  r a t i n g  schedule t o  e l iminate  
vouchering of app l i ca t ions  which should r educy  the r a t i n g  
time approximately 30 days. 

Other recruitment a ids  that were developed are the 
adve r t i s ing  i n  the Career Resume Service and the College 
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Placement Annual. Although the Career Resume advertise- 
ment is primarily intended to attract young men to the 
Con&ssioned Corps, correspondence was directed to those 
applicants who do not meet the rigid physical requirements 
f o r  the Commissioned Corps, urging them to apply for Bureau 
civil service positions. Through subscription to the Ca- 
reer Resume Service approximately 20 career resums a 
month were received. Although most of these applicants 
specified a higher entrance salary than could be offered 
approximately eight a month are contacted, suggesting that 
they apply for Civil Service examinations. 

The Placement and Employee Relationa Branch has been 
working in conjunction with the Officer Personnel Staff in 
preparing a broohure, representing both the Commlssloned 
Corps and profesaional civil service positions, which w i l l  
'be ueed a8 a recruiting aid at universities and as an en- 
closure to correapondenoe with applicants meeting the re- 
quirements of our professional civil service positions. 

Training 

"he total training effort; of the Bureau has been en- 
larged to meet the challenge of expandlng activities in 
oceanography, geophysics, geodesy, photogrammetry, car- 
tography, and research and development. 

In order to aystematicallg plan for the development, 
training, and utilization of the capabilities of employ- 
ees, the Buxeau established new training programs, and 
increased its participation in interagency, and outservice 
training programa. New training programs have been' initi- 
ated for student trainees, newly commissioned officers, 
supervisory personnel, and professional employees in the 
cartographlo field. This training is deslgned to obtain 
greater flexibility in assigning personnel, and to develop 
new employeee to replace experienced personnel who retire 
or otherwise leave the service. 

Training programs initiated In  the Bureau during this 
year : 

1. 
of'fioe and 8 weeks aboard ship--for newly commissioned 
o f f  loere. 

2. 
agreement approved by the U . S .  Civil Service Commission. 
The training is in engineering, physical sciences, mathe- 
matics, and cartography under a cooperative plan Kith 
universities. 

Formal 16-week training-8 weeks in the Washington 

Training of  student trainees under a training 

3. Personnel management course for supervlsora. 

4. Health benefits program orientation. 
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5. Augmented t r a f n i n g  of geophys ic i s t s  i n  ear thquake 
record ing ,  o p e r a t i o n a l  procedures ,  and the  t e s t i n g  and 
c a l i b r a t i o n  of' seismographs. 

6. 
phers  and c i v i l  engineers  which inc luded  a 1-season as- 
signment i n  the  f i e l d  and a 1-week t r a i n i n g  t o u r  o f  the 
Bureau. 

Ro ta t iona l  t r a i n i n g  of r e c e n t l y  appointed ca r tog ra -  

7. Accelerated t r a i n i n g  of personnel  i n  the f i e l d  of 
geomagneti sm because of c o n t i n u a l l y  changing and expanding 
a c t i v i t i e s  i n  the  geophysical  and r e l a t e d  s c i e n t i f i c  
f i e l d s .  

8. 

9. Cross- t ra in ing  program f o r  ca r tog raph ic  employees 
i n  the  Chart D i s t r i b u t i o n  Divis ion.  

Bureau employees rece ived  in te ragency  t r a i n i n g  i n  t h e  
c a t e g o r i e s  of genera l  management, personnel  admin i s t r a t ion ,  
admin i s t r a t ive  opera t ions ,  automatic da t a  process ing ,  com- 
munications, shipboard sirills, p r o t e c t i o n  and s a f e t y ,  and 
c i v i l  defense.  

T ra in ing  f o r  newly r e c r u i t e d  nega t ive  engravera. 

Tra in ing  WQS provided and o p p o r t u n i t i e s  made a v a i l a b l e  
t o  employees i n  o u t s e r v l c e  f a c i l i t i e s  f o r  t h e i r  se l f -  
development i n  t h e  fo l lowing  ca t egor i e s :  oceanography, 
g e o p h p i c s ,  geodesy, genera l  management, personnel  adminis- 
t r a t i o n ,  automatic d a t a  process ing ,  engineer ing,  mathe- 
mat ics ,  phys i ca l  s c i ences  , s p e c i a l i z e d  t r a i n i n g  in job- 
r e l a t e d  courses ,  p r o t e c t i o n  and sa fe ty ,  and c l e r i c a l ,  

Employment 

A t  the c l o s e  of the yea r ,  the  Coast and Geodetic Survey 
employed 2,393 persons,  This  f igure r e p r e s e n t s  an i n -  
c r ease  of 141 above t h e  2,242 persons on the rolls on 
June 30, 1960. 

C i v i l  Se rv ice  personnel  a c t i o n s  included 979 appoint-  
nen t s  and 754 sepa ra t ions ,  of which 9 were dea ths  and 36 
r e t i r emen t s .  

Awards 

Under t h e  Honor Awards Program of t h e  Department, the 
Except ione l  Serv ice  Award of  t h e  Department of Commerce 
(go ld  medal and c i t a t i o n )  " fo r  ou ts tanding  c o n t r i b u t i o n s  
t o  the p u b l i c  %erv ice ,  t h e  Nation, or  humanlty" was re- , 

ceived by 

Robert  M. Beal 
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The f ollowlng personnel received the  Neritorious 
Service Award  of the Department of Commerce ( s i l v e r  medal 
and c i t a t ion )  "for service of unusual value t o  the  De- 
partment" : 

L. Gi lber t  Burdine Ivan H. Olaen 
Wesley H. Butler L t .  Comdr. Allen H. Powell 
Bessie 8 .  Cameron Lt. Comdr. Eugene W. Richards 
Charles H. Claire  Capt. Max G .  Rickette 
Paul  1. Fisher Phi l ip  0. Ryan 
R e a r  Adm. e a n k  G. Johnson Joeef J. S t r e i f l e r  

Albert M. Weber 

Geodetic Field Party-1960 under the  oomand of Comdr. 
Glen W. Moore received a Meritorious Group Award. 

The following were also granted during the year: 3 
eupervisory leadership awards, 49 cash awards f o r  superior 
performance on the job, 171 auggeatlon awards, and 165 
length-of-service awards. 

Retirements 

The following oommissioned of f icers  were r e t i r e d  from 
act ive duty a f t e r  the indicated number of years of service 
in the Bureau: 

Capt. W i l l i a m  F. Malnate (36) Capt. Karl B. Je f f e r s  (32) 
Capt. Ernest E. Lewey (33) Capt. Wed A. Riddell (32) 
Capt. A. Xewton Stewart (33) Capt. Clarence R. Reed (31)  

ac t ive  duty a f t e r  the Indicated number of years of service 
The following Civi l  Service Personnel r e t i r e d  from 

in the ffovernment: 

Albert, Frank M. ( 1 
Cordero, Manrique 422) 
MaoEwen, Harold E. &2) 
Saint Clair,  Wilbur W. (4.2) 
Oberheim, C a r l  G. (40) 
Taylor, Joseph C (37 
Cox, Lafayette (36) 
Packer, Eli E. (36) 
Walker, Jesse T. (36) 
Knotte, Mary E. (33) 
Alpaugh, Walter A. (31) 
Aquino, David A. (31) 
Keeter, Clarence A. (30) 
Brehm, Sarah E. (29) 
Beeb, John A. (28) 
Otto, Sadie Rae (27) 
Stinohoomb, ffeor e B. ( 2 6 )  
Monk, Arthur J. $25) 

Volkman, William C. ( 2 3 )  
French, Thomas J,  (20) 
Kemp, George C. ( 2 0 )  
Noack, August W. ( 2 0 )  
Sun, Eileen (20) 
Johnson, Taylor (19) 
Galle, Lothar M, (18) 
Paredee, Delfin P. (18) 
Bonderenko, Paul L. (17) 
Kemp, Rose M. (17) 
Kenney, Myrtle M. (17)  
Klein, Claire A. (17) 
Steele, Laura W. (17) 
Loya, Emilio L. (16) 
Tenseth, Louise H. (16) 
Remers, Lilyan (If;) 
Chapman, Marguerite E. (13) 
Infante, Bestoy D. (12) 
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Organization and Management Division 

during f i s c a l  year 1961 d e a l t  w i t h  the Bureau reorgani- 
zation, i n t e r n a l  reviews, followup on the Oeneral Ac- 
counting Office comprehensive aud i t  and r e p l i e s  and aa t ion  
thereto,  realignment of operat ing space and f a c i l i t i e s ,  
analyses of adminis t ra t ive funct ions and procedures develop- 
ment, organizat ional  s tudies ,  and coordination and mainte- 
nance of admin i s t r a t ive  issuances.  

A c t i v i t i e s  of the Organization and Management Divis ion 

The f u l l  reorganizat ion of t h e  Bureau became e f f e c t i v e  
October 1, 1960. The c rea t ion  of the Office l e v e l  and 
grouping of d iv i s ions  has  decreased t h e  number of organi- 
za t iona l  u n i t s  r epor t ing  d i r e c t l y  t o  the Off ice  of the 
Director .  The reorganizat ion p l aces  more emphasis on 
research and development and on oceanography. Functional 
statements were completed and d i s t r i b u t e d  f o r  each organi- 
za t iona l  u n i t  down t o  the Seation l eve l .  

In May 1961, the Comptroller General submitted his re- 
p o r t  t o  t h e  Congress on the f irst  comprehensive aud i t  of' 
the Bureau. The a u d i t  was conducted by a team of General 
Accounting Office aud i to r s  who spent over a year completing 
it. Most of the recommendations i n  t h e  r e p o r t  have a l r eady  
been acted on by the  Bureau, with co r rec t ive  a a t i o n  com- 
pleted.  F ina l  ac t ion  on t h e  other  reaommendations should 
be completed du r ine  f i s c a l  year  1962. 

During 1961, it was decided t o  give g r e a t e r  emphasis t o  
the i n t e r n a l  review function. T h i s  func t ion  i s  concerned 
w i t h  independent s tud ie s ,  reviews, analyses, and appra i sa l s  
o f  the e f f ec t iveness  of i n t e r n a l  con t ro l s ,  the e f f l c i e n a y  
with which spec i f i c  functions or a c t i v i t i e s  a r e  being 
c a r r i e d  out  so as t o  assure  compliance w i t h  r e l a t e d  l ega l ,  
f i n a n c i a l ,  and adminis t ra t ive requirements. The i n t e r n a l  
review staff has been increased, thus permit t ing expansion 
of the review program t o  the f i e l d  as wel l  as the head- 
qua r t e r s  a c t i v i t i e s .  

Considerable time was spent on planning f o r  t he  occu- 
pancy of 39,000 square f e e t  of space i n  the Longfellow 
Building a l l o t t e d  t o  the Bureau and realignment of space 
i n  t h e  Commerce Building. 

through the  development and i n s t a l l a t i o n  of depreciat ion 
accounting i n t o  the c e n t r a l  system. Depreciation aa- 
counting provides f o r  charging the  c o s t  of wear and tear 
of c a p i t a l  equipment t o  the per iods and p r o j e a t s  for whiah 
it was used. As a r e s u l t ,  the Bureau w i l l  reaover depreai-  
a t i o n  as well a8 other c o s t s  incurred on reimbursable 
p ro jec t s .  It w i l l  a l s o  provide more accurate  projeat 
coets.  

The Bureau's cos t  accounting system w a s  f u r t h e r  r e f i n e d  
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A comprehensive review of the char t  d i s t r ibu t ion  ac- 
t i v i t y  w a s  made. A system was developed for maintaining 
a perpetual inventory of sa les  items and f o r  recording 
transactions and subscriber inf  ormati on, the recording 
media being Keysort tabulating cards. The processing o r  
these cards w i l l  provide the necessary s t a t i s t i c a l  infor- 
mation for chart  production, sales  accounting, and re- 
porting. Assistance w a s  provided i n  developing the pro- 
aedures, ordering equipment, end t ra in ing  personnel. 

f i s c a l  year were included i n  the Bureau's annual menagement 
progress report  submitted t o  the Department. 

Procedures were developed f o r  the control,  accounta- 
b i l i t y ,  and reporting of consumption of consumable supplies 
a t  D i s t r i c t  Offioes and vessels. 

t r ibuted throughout Bureau headquarters and the f ie ld .  
Supplementary ins  t ruct ions t o  the Manual were developed 
and given the same dist r ibut ion.  

Considerable work w a s  done on developing the pricing 
and proaedures f o r  the sa l e  of geodetic control  data. 

Organizational s tudies  were made i n  the Geophysics D I -  
v is ion and the Techniaal Services Divieion. 

Division personnel attended the following courses or 
classes  during the year t 

Dwight L. Greene - "Bconomlaa of l'lational Security," 
lO-months residence course a t  the Induetr ia l  College of 
the Armed Forces. 

James J. Binley - "Internal AuBiting," two semesters a t  
the Department of Agriculture Graduate School during the 
1960-61 academic year . 

Aaron E. Bonner - "Internal Auditing," one semester a t  
the Department of Agriculture Graduate School, spring 
some s t e r  . 
IBM in Conmerce Building, May 24-26, 

pared far submittal outside the  Bureau. Division peraon- 
ne& attended 52 meetings, discusaiona, eeminars, demon- 
s t ra t ions ,  and special  t ra in ing  classes  outside the 
Bureau. 

Sixty-three items of management improvement for the 

The U.S. Government Correspondence Manual w a s  dis-  

J. Donald French - " I B M  1620 Programing," given by 

Thirty-five special  reports  and evaluations were pre- 

Sixteen General Circulars or amendments, 4 Office 
' Circulars or amendments, and 8 Informational Bulletins 
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were issued; and 20 C i rcu la r s  o r  amendments were rescinded. 
Thirty-nine add i t iona l  o r  revised pages t o  the  Regulations 
were issued. 

Technic a1 Services  Divi alon 

The a c t i v i t i e s  of t h e  Technical Services  Division, 
which are d ive r se  i n  scope, were ca r r i ed  out i n  a coordi- 
nated program throughout t h e  f i s c a l  year,  w l t h  considerable 
improvement i n  most phases of the  operations,  

The Division received and processed approximately 
80,000 new maps i n  the maintenance of the Bureau's col-  
l e c t i o n  of map source material .  More than 65,000 maps 
were d i s t r i b u t e d  from the f i l e s ,  of  e i c h  approximately 
h a l f  were used i n  support  of t h e  cartographic program of 
the Bureau, and the remainder were issued i n  the p r a c t i c e  
of disseminating map information t o  the pUblic and t o  
o the r  agencies of the Government, Over 25,000 maps were 
elimineted from the  f i l e s  as obsolete  or superseded. Ap- 
proximately 400 copies of e a r l y  Coast and Geodetic Survey 
cha r t s ,  many f o r  use i n  l i t i g a t i o n ,  were issued,  and 
hundreds of l e t t e r s  containing map information were sent 
out i n  response t o  s p e c i f i c  i n q u i r i e s ,  

Among those receiving maps and map information outs ide 
the Bureau were various s t a t e  highway departments, Natlon- 
al Geographic Society,  Texas Company, Pan American Airways, 
and F lo r ida  Development Commission. Among those within 
the Government were Navy Research Laboratory, Bureau of 
Labor Mana ement, Beach Erosion Board, National Oceanogra- 
phic Data t e n t e r ,  Federal  Power Comisslon, Bureau or 
Public Roads, S o i l  Conservation Service,  Geological Survey, 
Federal Aviation Agency, Army Map Service,  and var ious 
agencies of t h e  S t a t e  Department, 

and 100 aeronaut ics l  cha r t s ,  together  wlth various o the r  
Bureau publ icat ions,  were checked or provided as p a r t  of 
the  name-checking procedure for Bureau publ icat ions.  I n  
addi t ion,  name l i s t s  were supplied f o r  60 new hydrographic 
survey shee t s  and 80 planimetr ic  maps. As a r e s u l t  o f  
names research i n  the d iv i s ion  and f i e l d  r epor t s ,  more 
than 150 cases  of' name c o n f l i c t  were submitted t o  and 
decided upon by the  Board on Geographic Names. I n  ad- 
d i t i o n ,  about 150 cases of name d i spu te s  were s e t t l e d  w i t h  
the Geological Survey without recourse t o  the  Board. 

A new s e t  of geographic names s tandards f o r  n a u t i c a l  
cha r t s  was s t a r t e d  during the year,  and name co r rec t ions  
applied a s  new p r i n t s  of  t hese  c h a r t s  a r e  scheduled for 
Issue. Approximately 450 new names atandards have already 
been mad? I n  t h i s  program. A s  a r e s u l t  of names research 
i n  the d iv i s ion  and other  sources, over 300 name changes 
were made on n a u t i c a l  c h a r t s  during the year,  and more than 

Geographic names for approximately 200 nau t i ca l  char ta  



200 such changes were effected on aeronautical  o h a r t s .  In 
answer t o  requests f o r  names information from the public 
and other sources, most of which required considerable re-  
search, some 100 l e t t e r s  were wri t ten during the year. 

Special  sheets for the f i e l d  investigation of geographic 
names were prepared f o r  25 project  areas. In response t o  
this, 22 geographic names f i e l d  repor t s  were received and 
processed i n  the division. Geographic names standards 
were made for  a l l  the Bureau's new small-oraft and othe? 
spec ia l  charts,  and s tandard name-correction coplee were 
s e t  up f o r  Coast Pi lot8 and Tide Tables. 

A aard f i l e  of Board on Geographic Names decisions, 
alphabetical  by s t a t e s ,  was established witn nearly 1,000 
oarda. Another f i l e  of considerable value, a l so  s ta r ted  
during the year, i s  an alphabetical  card f i l e  of Atlantic 
Coast place-name locations. In  this f i l e ,  about 3,000 
location aards bave been prepared. 

Public re la t ions  were improved by the i n i t i a t i o n  of a 
sys tern of s o l i c i t i n g  geographic names information from 
valuable loca l  sources by mail. Some 50 such so l ic i ta t ion8  
were made, resulting i n  good public re la t ions ,  as  those 
oonsulted f e l t  that they were a par t  of an in te res t ing  and 
important undertaking . 

The f i l e  on source material  and indexes fo r  the compl- 
l a t i o n  of aeronautical  c h a r t s  was maintained. Approximate- 
l y  1,600 a e r i a l  photographs were received and processed. 
Source material  was provided fo r  the revision of 322 aero- 
naut ica l  o h a r t s ,  i n  keeping with the aeronautical char t  
revis ion program. 

and placed in t he  f i l e s  during the year as  par t  of the 
diviriion*s visual  a ids  ac t iv i t i e s .  Approximate1 1,800 

picture  f i lm representing Bureau subjects were loaned. 
The Bureau's D i s t r i c t  Offices, together with various 
aolleges and other  schools throughout the country, were 
important m e r 8  of the v isua l  aids. Other recipients  i n -  
eluded Internat ional  Press, various magazine and book 
publishers, Navy Hydrographic Office, Federal Aviation 
Agency, U.S. Air Force, Army Map Servlce, Civi l  Service 
Commission, and National Academy of Sciences. 

Panel exhibi ts  about the Bureau's work, prepared and 
put on display throughout the country during the year, 
numbered more than thirtg. Among these were exhibi ts  at 
the Department f i e l d  of f ices  and special  display8 a t  
Bureau D i s t r i c t  Offices; a lso included were exhibits a t  
the Commeree Department Building, various regional boat 
rhowa, the Philadelphia Internat ional  Airport and numer- 
oua eonrerenoes such as the a n n u l  meetings of the American 

More than 600 photographs and s l ides  were accessioned 

photographic p r i n t s  and s l ides  were issued, and B 5 motion- 
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Congress on Surveying and Mapping--American Soolety of 
Photogrammetry and the U . S .  Power Squadron. 

The s p e c i a l  cartographic work performed i n  the d i v i s i o n  
amounted t o  approximately 220 s p e c i a l  maps, graphs, s igns,  
and drawings prepared f o r  a v a r i e t y  of Bureau and De- 
partmental  needs. These included graphs f o r  the presen- 
t a t i o n  of t h e  budget and maps i l l u s t r a t i n g  Bureau work. 
More than 300 c e r t i f i c a t e s  were prepared, including Bureau 
commendations and Departmental awards, 

The Bureau l i b r a r y  received and processed i n  excesi  o r  
3,500 books and pamphlets during the year ,  and eliminated 
s l i g h t l y  more than 100 volumes. Circulat ion of books and 
pamphlets mounted t o  more than 6,000 which is an increase 
for the f o u r t h  consecutive year. F i e ld  and o f f i c e  r e p o r t s  
and records c i r cu la t ed  by the Archives Section increased, 
and Federal  Records Center borrowings decreased t o  nea r ly  
1,000 items. 
ceived and processed by th i s  sec t ion  during the  year, and 
only those which were deemed obsolete or  nonessent ia l  were 
t r ans fe r r ed  t o  the National Archives. 

In  t h e  capaci ty  of the publ icat ions o f f i c e r  of t he  
Bureau's and Department's publ icat ions committee, the chief  
of t he  d i v i s i o n  expedited f i n a l  production of a l l  Bureau 
book and pamphlet publ icat ion during the  year. Inoluded 
i n  t h i s ,  i n  addi t ion t o  r egu la r  annual publ icat ions wae 
the production and issuance of 5 new Bureau technioal  
b u l l e t i n s .  By arranging the Bureau's publ icat ion program 
in l i n e  with that of the Deparhment, the t imely issuance 
of these publ icat ions on a d e f i n i t e  schedule was effected.  

Instrument .Divi si on 

The prototype of t h e  portable  echo sounder developed 
during the l a s t  f i s c a l  year has been thoroughly t e s t e d  i n  
the laboratory and f i e l d .  This instrument is known as t he  
Ragtheon DE 723 and production models a r e  now b e i n  
purchased t o  r ep lace  the worn-out modele o r  the 80 
sounder. 

F i e ld  experiments t o  improve the Raydlst ground s t a t i o n  
operation were continued. As a r e s u l t  of t hese  t e s t e ,  the 
s t a t i o n s  now r a d i a t e  almost twice the  power and a r e  far 
l e s s  c r i t i c a l  i n  adjustment. A f u r t h e r  Improvement was 
made l a t e r  i n  the f i e l d  season by adding harmonlo ftiltera 
t o  the ground s t a t i o n s .  T h i s  made it possible  t o  use 
complete and successful  duplexing on a s ing le  Raydlet 
tower. 

Two types of Helmholtz c o i l s  were constructed In the 
Mechanical Branch. These 0011s oons i s t  o r  two p a i r s  o r  
mutually perpendicular c o i l s .  One type i s  used as p a r t  
of the automatic magnetometer observatory and the  o t h e r  

About 8,000 r e p o r t s  and records were r e -  

8 echo 
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as p a r t  of the proton vector absolute magnetometer. 
design ror the c o i l  was made by the Design Branch. 
tempts t o  make these c o i l s  outside the Bureau proved 
unsuccessful, due in part  t o  excessive cost  but mainly 
because of extreme d i f f i c u l t y  i n  cast ing a nonmagnetic 
co i l .  The Mechanical Branch was required t o  make separate 
jigs in order t o  fabr ica te  such la rge  and accurately m- 
chined c o i l  form.  

p l a s t i c  intake f o r  use on the f loa twel l  of the portable 
t i d e  gage. This type  w i l l  be more advantageous, as it 
w i l l  be r u s t  proof, l e s s  fouling by marine l i f e ,  and more 
economio to build. 

The Division ass i s ted  i n  rigging a towed transducer on 
the sh ip  PIONEER. This equipment is known as a polliwag 
transducep towed by a thermistor chain. 

the UQH transducer. T h i s  equipment w i l l  be much l igh te r  
and require  a smaller and less expensive towing support. 

Laboratory i n  order t o  test the  geodlmeter t:.d tellurometer 
over accurately known distances. This has aided i n  the 
ca l ibra t ion  and t e s t ing  of these instruments. A shoran 
t e s t  range was a lso  established, and it is now posaible t o  
more nearly simulate the f ie ld  conditions during laboratory 

The 
A t -  

Experiments have been conducted i n  the design of a c a s t  

Experiments were made with a V-fin type carriage fo r  

Standard tes t  s i t e s  have been ae t  up a t  the Electronic 

tests. 

Studies of the methods for making and tes t ing  preoise 
l e v e l  vlals have been continued. Two-second v i a l s  have 
operated successfully, and i t  is expected tha t  within a 
short  t i m e  teohniques w i l l  be perfected enough t o  enable 
this Bureau t o  Aivill i t a  own requirements, if the need 
ar ises .  

mechanical sgetema: tellurometer, geodimeter, Kelsh 
p lo t t e r ,  t i d e  predicting machine, marigram meter, and 
echo sounder. 

Considerable ass is tance was given i n  the design and 
oonstruotion of spec ia l  equipment f o r  the new color photo- 
graphic laboratory i n  the Photogrammetry Division. 

the instrument program for the Interagency Committee on 
Oceanography. Specifications were writ ten for required 
systems t o  complete the world-wide oceanographic survey 
program. 

electronlo navigation, and telemetering a c t i v i t i e s  of the  

Routine services were provided on the  following electro- 

The Instrument Division ass i s ted  i n  the preparation of 

The procurement of frequencies f o r  communication, 



Bureau, i s  coord ina ted  i n  the Instrument  Divis ion.  A bro- 
chure was prepared  i n d i c a t i n g  the  f r equenc ie s  a s s igned  t o  
the  Bureau and showing how, when, and where they  are t o  
be used. 

Technica l  a s s i s t a n c e  was rendered  i n  w r i t i n g  s p e c i f i -  
c a t i o n s  f o r  t h e  towed magnetometer, Loran C,  and Raydlst 
and also i n  f i e l d  t e s t i n g  t h e s e  systems. 

Because of cons iderable  t r o u b l e  with c o n t a c t s  on 
sounding c locks  a t r a n s i s t o r  was added between t h e  con- 
t a c t s  and r e l a y  t o  reduce t h e  con tac t  cu r ren t .  This h a s  
p r o w l  success fu l  i n  the  f i e l d  and all f u t u r e  sounding 
c locks  w i l l  be t r a n s i s t o r i z e d .  

The Div i s ion  made an examination of t h e  t echn ic i ans  on 
Bureau v e s s e l s  f o r  the  purpose of determining  t h e i r  t echni -  
c a l  q u a l i f i c a t i o n s  and o t h e r  pe r sona l  c h a r s c t e r i s t i c s .  A t  
t h e  sene time, the e l e c t r o n i c  equipment on all t h e  v e s s e l s  
was inspec ted  and a procurement program i n s t i t u t e d  t o  re- 
p l ace  worn-out and obso le t e  equipment. 

Evs lua t ion  s t u d i e s  were made on e l e c t r o n i c  survey 
systems; among these a r e  t h e  Decca Hi-Fix nav iga t ion  
system, the  Alden Depth Recorder, and a Canadian navi -  
g a t i o n  system known a s  Raydan. 

Laboratory t o  determine the  f ace  e r r o r  i n  the 808 echo 
sounder. This  enables  t h e  opera tor  t o  determine the 
e r r o r  before  t h e  s h i p  i s  sounding and should resu l t  In  a 
cons iderable  sav ing  of t ime over t h e  e a r l i e r  method which 
r e q u i r e d  t h e  s h i p  t o  s t o p  i n  s p e c i f i c  depths  w i t h  the 
s c a l e  ove r l ap  sys t e m .  

A r a d i o  te lemetered  p res su re  t i d e  gage was i n s t a l l e d  
nea r  Frankl in ,  La. b r e g u l a r  hand ic - t6 lk i e  was used t o  
c a r r y  the t i d a l  in format ion  o v e r  a ? -n i l e  l i n k  with the 
r e c e i v e r  and r eco rde r  being convenient ly  loca ted .  
second te lemetered  bubbler  type p res su re  t i d e  gage was in- 
s t a l l e d  about 8 mi les  of fshore  i n  t h e  Atchafalaga Bay, La. 
"he t i d a l  h e i g h t s  a t  t h i s  gage, as read  by a t ransducer  a r e  
f e d  t o  a r a d i o  t r a n s m i t t e r .  For a per iod  of  one minute, 
every f i f t e e n  minutes, t h i s  t i d a l  d a t a  I s  t r a n s m i t t e d  t o  
a shore  s t e t i o n ,  8 mi les  d i s t a n t ,  A r a d i o  r e c e i v e r  a t  t h e  
shore  s t a t i o n  r ece ives  t h i s  s i g n a l  and f eeds  i t  t o  a s t r i p  
r eco rde r ,  which recorda  t h e  t i d a l  he igh t s .  To insure con- 
t i nuous  ope ra t ion  while  a e r i e 1  photographs were be ing  taken,  
the  o r i g i n a l  equipment was dup l i ca t ed  and i n s t a l l e d  a t  t h e  
t i d e  gage. I n  case  one f a i l e d  t h i s  second i n s t a l l a t i o n  OS 
equipment cont inued t o  t e l eme te r  the t i d a l  heights. A t  
t h e  sho re  s t a t i o n ,  d u p l i c e t e  r a d i o  r e c e i v e r s  and s t r i p  
r e c o r d e r s  were i n s t e l l e d .  These r e c e i v e r s  and r e c o r d e r s  
were capable  of Ind iv idua l  or simultaneous opera t ion .  As- 
s i s t a n c e  was also given i n  s e t t i n g  up a r a d i o  communication 

A s c a l e  c o r r e l a t i o n  was cons t ruc ted  i n  t h e  E leo t ron ic s  
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rystem t o  be used i n  oonjunctim w l t h  the t ide  recorders 
w h i l e  making fl ight photographs a t  low t i d e  f o r  the Photo- 
grannnetry Division. 

me Division a s s i s t ed  i n  special  geodimeter surveys on 
the Chesapeake Bay Bridge-Tunnel Crossing Project. 

A 8 8 l S t a n C e  w a s  given the ship EXPLORER i n  se t t i ng  up 
Raydist s t a t ions  to  obtain the geographic posit ion of a 
Tera8 tower off the  Atlantic Coast. One of the s ta t ions,  
damaged by lightning, required equipment replacement and 
neCe8sary adjustmsnts f o r  proper operatlon of the damaged 
ground stat ion.  

The portable echo sounders NK7 have been converted t o  
808 echo s m d e r s  to meet the Bureauam requirements. 
i s  an interlm measure u n t i l  the new type of echo sounder 
can be converted for use on f i e l d  parties.  

Experiments in replacing the bearings of the portable 
tide gage u l t h  Teflon bearings have been conducted. There 
has been considerable d i f f i cu l ty  in  the past  with these 
bearings due t o  corrosion. This t ide gage is now under- 
going f i e l d  evaluation. 

The deep-sea echo-sounder recorder has been designed to  
resolve the ambiguous sounding6 tha t  are present on the 
PGR recorder. This recorder automatically switches to  the 
2,000-fathom scale t o  resolve the 400-fathom ambiguity and 
then re turn  t o  the normal 400 scale sounding range. 
instrument has been tes ted  on the ship HYDROGRAPHER. 
has elso proven useful  i n  sounding on the small-scale 
range i n  areas where it i s  impossible t o  identif'y soundings 
on the la rge  scale. 

A change i n  the design of the nine-lens camera d r i f t  
sight waa required for  t he  in s t a l l a t ion  of the camera i n  
the new R D  a i r c ra f t .  
ver t ing a Wild RC8 drift sight and intervalometer was 
made, and it w a s  found that, i f  required, t h i e  could be 
done in such a manner t h a t  the intervalometer could be 
restored to i t s  or iginal  function qui te  simply. The 
necessary changes i n  the  intervalometer gear t r a i n  were 
made and a mount was designed t o  adapt the Wild dr i f t  
sight t o  the nine-lens camera. 

Since the  automatic operation of the  Wild cameras 
d l r r e r s  from that of the nine-lens i n  that the shut te r  
operation of the former occurs a t  the end of the film 
transport  oycle while i n  the nine-lene it precedes, it 
was necessary t o  design and build a delay re lay  system t o  
synchronize the oamera and intervalometer. It was also 
neceerary to provide a windproof window and cover t o  f i t  
the n e w  sight Ins t a l l a t ion  t o  the a i r c ra f t .  -The successful 
eonvers2on o r  the Wild sight and intervalmeter t o  the 

T h i s  

T h i s  
It 

A study of the f e a s i b i l i t y  of con- 



nine- lens  camera i n d i c a t e d  t h e  p o s s i b i l i t y  of a somewhat 
s i m i l a r  conversion t o  adapt  an in t e rva lomete r  f o r  use uith 
bo th  90' and 120° l e n s e s .  
new wider ang le  RC9 camera, as w e l l  as w i t h  the o l d e r  
cameras w i t h  60° and 90° l enses .  

It could  a l s o  be used w i t h  the 

An improvement i n  the l e v e l i n g  c o n t r o l  of  the R C 8  mount 
was made by extending and r e r o u t i n g  t h e  l e v e l i n g  screw 
con t ro l s .  A u n i v e r s a l  l e v e l i n g  mount f o r  the R C 8  d r i f t  
s i g h t  was designed t o  allow the  use  of t h i s  s i g h t  w i t h  an 
RC9 camera which i s  o r i g i n a l l y  equipped wi th  a simple 
viewing s i g h t  wi thout  p rov i s ion  f o r  d r i f t  c o r r e c t i o n  o r  
autometic  i n t e r v a l  t r i p p i n g .  

The fo l lowing  t a b l e  i s  g iven  f o r  t h e  purpose o r  illu- 
s t r a t i n g  type of ins t ruments  and equipment s e r v i c e d  o r  re- 
pa i r ed  f o r  the ope ra t ing  d i v i s i o n s  du r ing  the f i s c a l  year .  
However, this is only  a small p a r t  of' t h e  t o t a l  work ec- 
compliahed: 

Quanity 

Mechanical Branch 

Alldade 
Amplif ier  ( sp l i t -beam)  
Barograph 
Barometer 
Binoculars  
Camera 
Chronograph 
Chronometer 
Clock 
Coll imator  ( v e r t i c a l )  
Comp a s 8 
Declinometer (cornpaas) 
Div ider  
Gage, t i d e  

p o r t a b l e  
s tandard  

Galvanometer 
Geodime t e r  
Graver 
Keyer , Raydl s t 
Lamp, s i g n a l  
Level  
Machine, ruling 

Meter, c u r r e n t  
Roberts  r a d i o  
o t h e r  ( l i g h t )  

Name p l a t e s  
P l o t t e r  
P r o j e c t o r  
Psyobrometera 

a ound ing  

8 
6 
2 

15 
18 
4 
2 

86 
178 
14 
17 

2 
24 
53 
25 
10 

2 
15 

2 
76 
57 
. 1  

32 
2 

134 
5 
2 

15 

1 '8 
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Name - 
Mechanical Branch 

(contd. 1 
Protractor 
Recorder 
Rod, l eve l  

Scale 
Sea wave warning system 
Seismograph 
Sextant 
Sheave, reg is te r ing  
Stereoscope 
Stretcher,  tape 
Switches, sequence 
Tape 
Target, t raverse  ( s e t )  
Theodoli te  
Thermometer 
T i m e r  , photo graphic 
Tripods 
Watch 
Tr i b  r ach 

Chlaago 

Woodworking Shop 
New - 

Backing boards 
Bull e t i n  boards 
Cabine t a  
C h a r t  c a r r i e r s  
Olock cases 
Diaplay panels 
Drafting tables  
H E X  round moulding 
Hand trucks 
Instrument case8 
Level rods 
L i g h t  boxes 
L i g h t  t ab les  
Mailing tube plugs 
Map cases 
~ a p  rramss 
lame pla te  blocka 
Observation atanda 
Ofrice furn i ture  
Paper weight blocks 
Pattern and core box 
Picture rrames 
Storage bins 
Stamping blocka 
Tables 
Tent frames 
Tit le  .tar backing 

b a n i  ts 

3.49 
5 

2 
8 
10 
1 

14 
7 

33 
7 

130 
100 

2 
34 
55 
16 

6 
15 
40 
15 

6 
2 
6 
37’ 
20 

8 
2 
7 

1300 
1 

42 
26 

81 

1 
3 

107 

27 

i? 

2 
2 

33 
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lame - 
Woodworkinq shop 

(contd. ) 

Tide staffs 
Tide gage base 
Tube racks 
Umbrella extension 
Tripods 
S tad ia  rod8 

9% aase 
Chairs 
Desks 
Draf t ing t a b l e s  
Instrument aasea 
L i g h t  tables 
O f f  i c e  f u r n i t u r e  
Pa t te rn  and core box 
Stands 

23 
1 

10 
109 

1 9  
5 
1 

16 
2 

1 2  
48 
7 
3 
1 
6 

NATIONAL AND INTlBNATIONAL COOPERATION 

As p a r t  of the Bureau's policy,  cooperation was ex- 
tended t o  other  Government agencies, na t iona l  s o c i e t i e s ,  
and pr iva te  concerns of nat iona l  mope. On the i n t e r -  , 

agency l e v e l ,  this was i n  addi t ion t o  the usual  l l a i e o n ,  
reimbursable work, and the normal exchange of maps. 

char t  bases t o  numerous o ther  agencies and cooperation i n  
the form of geographic consul ta t ion t o  the Office of' the 
Geographer of the  S t a t e  Department end t o  various Members 
of Congress. Special  service was provided the American 
Congress on Surveying and Mapping i n  the serving and the 
chair ing of i t s  Publications Committee. 

of the  Instrument Division regarding improvements i n  the 
use of the  portable t i d e  gage clocks as i n i t i a t e d  i n  t h e  
Mechanical Branch. These improvements were expected t o  
be adopted for use i n  the Hydrographic Offioe. 

These a c t i v i t i e s  included the  provision of aeronaut ical  

Hydrographic Office personnel conferred w i t h  personnel 

A i r  Force personnel from Dayton, Ohio, received in-  
s t r u c t i o n  on t h e  maintenance and r e p a i r  of theodol i tea ,  
and the Army Map Service received asais tancs  i n  measuring 
the c r y s t a l s  f o r  and the c a l i b r a t i o n  of geodimeters. 

geodimeter and the necessary computations i n  conjunation 
w i t h  Pennsylvania S t a t e  road surveys. 

Geodetia par ty  personnel were t r a i n e d  i n  the  use of the 



A8 a mutually beneficial  service,  a l l  advance quadran- 
gles of the Geological Survey covering coastal  areas were 
reviewed i n  the Technical Services Dir is ion fo r  agreement 
i n  geographic nomenclature. Of 210 sheets reviewed, some 
30 were returned with corrections,  effect ing consistency 
i n  name usage, A s l m l l a r  service wae performed for the 
Shipping Branch of the Census Bureau, and the proofreading 
of Coast h a r d  L i g h t  L i s t s  f o r  correctness and agreement 
i n  geographic nomenclature const i tuted another such mutual- 
l y  benef i c l a l  service. 

The Bureau continued t o  be represented on the in te r -  
agenoy Board on Geographic Names. Through the e f fo r t s  of 
this group, ex is t ing  differences i n  nomenolature between 
the varioue Federal maps of domestic areas were conslder- 
ably diminished, This included such important agreements 
a s  the uniform naming of the pr incipal  channel In 
Chesapeake Bay. 

Special  cooperation w i t h  the Department was extended i n  
many ways by the Technical Services Division, In addition 
t o  those items already mentioned, an employee of this divi-  
sion wrote the Bureau's portion of the Secretary's  Annual 
Report t o  Congress, as well as  cer ta in  other in tegra l  pa r t s  
of that  report ,  To assist the Department's claim on 
portions of Federal urban development work, an employee 
of this divis ion,  w i t h  the  a id  of the National I n s t i t u t e  
of Urbiculture, provided the Department, through channels 
of the Bureau, w i t h  a map and supporting material  showing 
projected areas of urban development i n  the United States.  

p rac t ice  of internat ional  exchange of maps and publications 
and through other media were continued. Nearly 100 l e t t e r s  
concerning th i a  exchange were prepared i n  the Technical 
Services Division, and numerous spec ia l  services were per- 
formed along t h i s  l ine .  Among these were assistance i n  
the preparation of the Pan American Ins t i t u t e  of Geography 
and Hietory repor t  for the United S ta tes  on Cartography 
and the ins t ruc t ion  of foreign nationals on the divis ion 's  
aspeats of Bureau work. 
maritime nations was aleo beneficial .  

Th6 Chief of the Inetrument Division completed a 
European t r ip ,  including the investigation of hydrographic, 
oceanographic, geodetic and geological instruments and 
agateme i n  England, Sweden, Germany and France. 

Aet iv i t ies  i n  internat ional  cooperation through the 

The exchange of char ts  with member 



APPENDIX 

PUBLICATIONS ISSUED 

Geode 99 

The following publ icat ions containing Plane Coordinate 
In te rsec t ion  Tables (2% minutes) were pr inted:  

Alaska, Zone 1, Publication 65-1, Par t  49. 
Alaska, Zones 2-9, Publ icat ion 65-1, Par t  50. 
Idaho, Publ icat ion 65-1, Par t  10. 
Iowa, Publication 65-1, Par t  13. 
Kansas, Publication 65-1, Par t  14. 
Massachusetts, Publ icat ion 65-1, Par t  19. 
Michigan, Publication 65-1, Par t  20. 
Mississ ippi ,  Publication 65-1, Par t  22. 
Tennessee, Publication 65-1, P a r t  40. 
West Virginia, Publication 65-1, Par t  46. 

Other publ icat ions issued during the  year were: 

Tellurometer Manual, Revised e d i t i o n  by Austin C. Poling, 

Plane Coordim t e  Project ion Tables, Puerto Rico and Virgin 

Control Leveling, Revised ed i t ion ,  Special  Publication 

Horizontal Control Data, Revised ed i t ion ,  Special  Publica- 

Publication 62-1. 

Is lands,  Publica t i o n  65-2. 

No. 226. 

t i o n  No. 227. 

Hydromaphic Surveying 

The following publ icat ion was issued: 

Hydrographic Manual by Karl B. J e f f e r s ,  Publication 20-2. 

-' Tides Currente, and Oceanographg 

Six volumes of t i d e  and t i d a l  current  t a b l e s  f o r  the 
year 1962 were prepared as  follows: 

Tide Tables, Europe and West Coast of Africa Including 

Tide Tables, East Coast North and South America Including 

Tide Tables, West Coast North and South America Including 

Tide Tables, Central  and Western Pacific Ocean and In- 

Tidal  Current Tables, At lan t ic  Coast, North America. 
Tidal Current Tables, PacFfic Coast, North America and 

Mediterranean Sea. 

Greenland. 

the Hawaiian Is lands.  

dian Ocean. 

Asia. 
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The followiag other publication was issued: 

The Tsunami of May 22, 1960 a s  Recorded a t  Tide Stations,  
Preliminary Report by J. M. Symons and B. D. Zetler.  
(This report  was l a t e r  included i n  " H i l o  Harbor, Hawaii, 
Report on Sumreg f o r  Tidal Wave Protection and Navigation" 
by the U. S. Army Engineers.) 

Geomappetism and Seismolom 

The following geomagnetic publications were issued: 

Seventeen volumes of magnetograms and/or hourly values have 
been completed a s  follows: College 1956; Fredericksburg 
1956 1957; San Juan 1956, 1957; Honolulu 1957' Sitka 
1957: Guam 1958; Jarvis  Island 1958; Koro r  1958; L i t t l e  
America 1958; Wilkes 1958; Healy 1958; Big Delta 19.58; 
Anchorage 1958; Beloi t  1958. 

Seismological publications issued, or in press,  included 
the following: 

United States  Earthquakes, 1959, by R. A .  Eppley and W. K. 

Seismological Bul le t in:  September 1959 through May 1960. 
Seismological Bulletin:  ( IGY)  September 1958 through Decem- 

ber  1958. 
Abstracts of Earthquake Reports for the Pacif ic  Coast and 

the Western Mountain Region: 3d and 4 th  quarters 1959 
and 1st quarter 1960. 

Earthquake History of the United States ,  Par t  11--Stronger 
Earthquakes of California and Western Nevada. 

Cloud. 

coast  P i lo t s  -- 
United S ta tes  C o a s t  P i l o t  1, Atlant ic  Coast, Eastport t o  

Cape Cod, S ix th  (March 26, 1960) Edition, was issued 
September 6 ,  1960. 

United S ta tes  Coast P i lo t  2, Atlantic Coast, Cape Cod t o  
Sandy Hook, Sixth (September 10, 1960) Edition, was issued 
March 6, 1961. 

United States  Coast P i l o t  3, Atlant ic  Coast, Sandy Hook t o  
Cape Henry, Seventh (June 17, 1961) Edition, was 5n press.  

Cumulative Supplements, a l l  dated January 7, 1961, for Coast 
P i lo t s  4, 5,  7, 8, and 9 were issued March 3 t o  9, 1961. 

Coastline of the United States,  Fourth (April 1, 1961) Edi- 
t ion,  w a s  issued June 15, 1961. 

Miscellaneous 

U s e  of Ar t i f i c i a l  S a t e l l i t e s  for Navigation and Oceanograph- 
i c  Surveys, Paul D. Thomas, Technical Bul le t in  No. 12, 
J u l ~  1960. 

A Slngular Geodetic Survey, Lansing G. Simmons, Technical 
B u l l e t i n  Bo. 13, September 1960. 
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Film Dis tor t ion  Compensation f o r  Photogrammetric Use, 
G. C.  Tewinbel, Technical B u l l e t i n  No. 14, September 
1960. 

Transformation of Rectangular Space Coordinates, E r w i n  
Schmid, Technical B u l l e t i n  No. 15, December 1960. 

Erosion and Sedimentation, Eastern Chesapeake Bay a t  
the  Choptank River, G. F. Jordan, Technical B u l l e t i n  
No. 16, January 1961. 

PAPERS PUBLISHED 

Redetermination o f  Coil Constant of Line Galvanometer Mo. 
1, L. R .  Alldredge and L. Hurwitz, Le t te r  t o  the Editor 
of the  Journal of Geophysical Research, July 1960. 

ions, D. S. Carder and W. K. Cloud, Proceedlngs of the 
2d World Conference on Earthquake Engineering, July 1960. 

Gibson, B u l l e t i n  of the Geological Society of America, 
July 1960. 

e r t s ,  In te rna t iona l  Association of Geomagnetism and 
Aeronomy, July 1960. 

Measurements Along the San Andreas Faul t ,  C. A.  Whitten 
and C.  N. Claire ,  B u l l e t i n  of the Seismological Society 
of America, July 1960. 

On a Seismic Sea Wave Warning System, E. B. Roberts, In- 
t e r n a t i o n a l  Union of Geodesy and Geophysics, Helsinki, 
Finland, Au st  1960. 

Simultaneous E j u s t m e n t  of Angular and Distance Measure- 
ments, Frederick F. Ceely, Jr., Journal of Geophysical 
Research, September 1960. 

Horizontal Movement i n  t h e  Earth 's  Crust, C .  A. Whitten, 
Journal of Geophysical Research, September 1960. 

Use of the  Geodimeter by the Coast and Geodetic Survey, 
Paul D. Thomas, In te rna t iona l  H drographic Review, 
Supplement Volume 1, October 1 9  z 0. 

U t i l i z a t i o n  o f  Electronic Instruments i n  Geodetic Surveys 
f o r  Highways, Paul D. Thomas, In te rna t iona l  Hydrographic 
Review, Supplement Volume 1, October 1960. 

A Proposed Automatic Standard Magnetic Observatory, L. R. 
Alldredge, ,Journal of Geophysical Research, November 
1960. 

Geographic Aspects of Coast and Geodetic Survey Opera- 
t ions ,  Albert  A.  Stanley, i n  Report of Coordlnator f o r  
Maps, U. S. Department of S ta te ,  December 1960. 

Mapping the  Low-Water Line of the Mississ ippi  Delta, 
Bennett G. Jones, William Shofnos, , In te rna t iona l  Hy- 
drographic Review, January 1961. 

Some Aspects o f  the  Chilean Earthquakes of  1960, J. N.  ' 

Jordan, Geotimes, January-February 1961. 
New Charts f o r  ehe New York Boatman, H. Arnold Karo, 

New York Times, Special  Boat Show Section, January 15, 
1961. 

Oceanographic Expedition of the Shi EXPLORER, H. Arnold 
Karo, In te rna t iona l  Hydrographic ! h e w ,  January 1961. 

Ground Motions Generated by Underground Nuclear Explos- 

Submarine Topography in the Gulf of Alaska, William M. 

Report of Committee No. 1 on Observatories, E. B. Rob- 

Creep on the  San Andreas Faul t ,  Analysis of Geodetic 
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The New SURVEYOR, H. Arnold Karo, I n t e r n a t i o n a l  Hydro- 
graphic Review, January 1961. 

Measurement of Tidal  Currents a t  Lituya Bay, Alaska, In- 
t roducing  A e r i a l  Photogrammetric Methods, Charles B. 
Taylor, W i l l i a m  D. Har r i s ,  In te rna t iona l  Hydrographic 
Review, January 1961. 

The Day the Sea Ran Up a Mountain, E. B. Roberts, Cath- 
o l i c  D i  e s t ,  February 1961. 

H. Arnold Karo, Geotimes, March 1961. 
Iphe Coast and Geodetic Survey, H. Arnold Karo, The Mill- 

t a r y  lhg ineer ,  March-April 1961. 
Is Sea Level F a l l i n g  o r  the  Land Rising in  S.E. Alaska? 

Charles Pierce,  Surveying and Mapping, March 1961. 
A SFmplified Instrument f o r  Recording Strong Motion 

Earthquakes, W. K. Cloud and D. E. Hudson, B u l l e t i n  o f  
the Seismological Society of America, Apr i l  1961. 

Man Begins t o  EKplore "Inner Space, Harris B. Stewart ,Jr . ,  
New York Times Magazine, May 7, 1961. 

Operation Drum-drop, Harris B. Stewart, Jr., and A .  B.  
Joseph, Sea Front ie rs ,  May 1961. 

Report of C o d t t e e  of the Upper Mantle and Crust Program, 
L. M. Murphy, Transactions,  American Geophysical Union, 
June 1961. 

Seismological Program of the U. S. Coast and Geodetic 
Survey, L. M. Murphy, Tranaactions, American Geophysical 
Union, June 1961. 

Geologic A" spect  of Coast and Geodetic Survey Operations, 

A r t i c l e s  Reference BOOKS 

Several  a r t i c l e s  deal ing w i t h  spec ia l ized  s c i e n t i f i c  
f i e l d s  pe la ted  t o  the work of the Bureau were prepared 
f o r  publ ica t ion  in encyclopedias and yearbooks. These 
included e n t r i e s  on cartography and oceanography f o r  the 
1961 e d i t i o n  of Americana Annual, on Charts f o r  the En- 
CyClOpaadiR Bri tannica and on the  Coast and Geodetic 
Survey for New Dictionary of American History.  A r t i c l e s  
on w e r a l l  a c t i v i t i e s  of the Bureau were a l s o  prepared 
for t h e  following 1961 ed i t ions  of :  Americana Annual, 
C o l l i e r f s  Encyclopedia, Information Please Almanac, New 
I n t e r n a t i o a a l  Year Book, and The World Almanac. 

PAPERS PFESENTED 

A Proposed Automatic Standard Magnetic Observatory, L.R. 
Alldredge, 12 th  General Assembly of the  In te rna t iona l  
Union of Geodesy and Geophysics, Helsinki,  Finland, 
July 1960. 

The constant-f ie ld  coil house a t  Fredericksburg Magnetic 
Observatory, by J. H. Nelson, R.  E. Gebhardt, and J. 
Bottum, 12th  General Assembly of the In te rna t iona l  
Ueion of Geodesy and Geophysics, H e l s i n k i ,  Finland, 
July 1960. 

A Cteoidal Section In the United S ta tes ,  D. A, Rice, 12th 
General Assembly of the In te rna t iona l  Union of Geodesy 
and kophysics,  H e l s i n k i ,  Finland, J-3 1960. 



Some Notes on t h e  Hi s to ry  of Geoma@etism in t h e  United 
S t a t e s ,  E. B. Roberts ,  I n t e r n a t i o n a l  Assoc ia t ion  of 
Geomagnetism and Aeronomy, He l s ink i ,  F in land ,  J d g  1960. 

Hor izonta l  Movement i n  t h e  E a r t h l s  Crus t ,  C. A .  Whitten, 
1 2 t h  General Assembly of the  I n t e r n a t i o n a l  Union of Geod- 
esy and Geophysics, Hels inki ,  F in l and  July 1960. 

Oceanography, H a r r i s  B. Stewart ,  Jr., 18 one-hour l e c t u r e s ,  
Nat iona l  Science Foundation I n s t i t u t e ,  F rank l in  and Mar- 
s h a l  Col lege,  Lancaster ,  Pa., August 1960. 

S t r u c t u r a l  Damage and T e r r a i n  E f f e c t s  of t h e  Chilean Earth- 
quake of May 1960, James N. Jordan, Nat iona l  Science 
Foundat ion,  September 1960. 

Meeting t h e  Challenge of O u r  P ro fes s iona l  R e s p o n s i b i l i t i e s ,  
H. Arnold Karo, Spec ia l  Meeting of t h e  Georgia Associa- 
t i o n  of Regi s t e red  Land Surveyors, A t l an ta ,  Ga., 
S e t  tember 1960. 

The Poin t  of Beginning" of t h e  U.S. Publ ic  Land Surveys, 
H.  Arnold Karo, 175th Anniversary, Eas t  Liverpool  H i s -  
t o r i c a l  Soc ie ty ,  Eas t  Liverpool ,  Ohio, September 1960. 

Photogrammetric Surveys f o r  Naut ica l  Char t ing  Use of 
Color and h f r a r e d  Photography, L. W. Swanson, Ninth 
I n t e r n a t i o n a l  Congress of Photogrammetry, London, Ehg- 
l and ,  September 1960. 

B r i t t a i n ,  Texas Surveyors Assoc ia t ion  and the Southwest- 
e r n  Regional Conference of t h e  American Congress on 
Surveying and Mapping, Aust in ,  Tex., October 1960. 

What ACSM Means t o  the  Surveyor and Ehglnoer, H. Arnold 
Karo, Texas Surveyors Assoc ia t ion  and Southwestern 
Regional Conference of' American Congress on Surveying 
and Mapping, Aust in ,  Texas., October 1960. 

Subsidence in t h e  Texas Gulf Coast Area, J. B. Small, 
Texas Surveyors Assoc ia t ion  and t h e  Southwestern Re- 
g iona l  Coxference of t he  American Congress on Survey- 
ing  and Mapping, Aus t in ,  Tex., October 1960. 

Hydraulic Appl ica t ions  t o  Oceanographic Ships ,  R. C. 
Dar l ing  and H. W. Rust ,  Marine and Naval Hydraul ics  
Conference, New York, N. Y., November 1960. 

New Concepts i n  Modern Surveys, H. Arnold Karo, A n n u a l  
Meeting of Utah Sec t ion  of American Congress on S u r -  
veying and Mapping, S a l t  Lake City, Utah, November 1960. 

U.S. S c i e n t i f i c  Research i n  An ta rc t i ca ,  H. Arnold Haro, 
Annual Meeting of Utah Sec t ion  of  American Congress on 
Surveying and Mapping, S a l t  Lake Ci ty ,  Utah, November 
1960. 

Eas t e rn  P a c i f i c  Oceanic Conference, Lake Arrowhead, 
Cal i f . ,  November 1960. 

1960, L. M. Murphy, Symposium h e l d  in honor of the 5 0 t h  
anniversary  o f  the  Spain Seismic Observatory of Fordham 
Unive r s i ty ,  December 1960. 

H i g h  P rec i s ion  a t  Cape Canaveral, L. G. Simmons, Depart- 
ment o f  Commerce Auditorium, Washington,D.C.,Decernber 
1960. 

What ACSM Means t o  the  Surveyor and Engineer, J. H. 

Coast Surveyrs  P a c i f i c  Oceanography, H a r r i s  B. S tewar t ,  Jr., 

The Coast and Geodetic Survey 's  Work i n  Seismology 1925- 
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The Aqua-lung a s  a Tool in Scient i f ic  Investigations,  
Harris B. Stewart, Jr., Franklin and Marshal College, 
Lencaster, Pa., January 1961. 

USC(K.fS Explorer Expedition, Harris B. Stewart, Jr., Frank- 
lin and Marshal College, Lancaster, Pa., January 1961. 

High Precision a t  Cape Canaveral, L. G. Simmons, Ohio 
S ta te  University, Columbus, February 1961. 

Teaching of Oceanography in Elementary Schools, Harris B. 
Stewart, Jr., Meeting of Montgomery County (Maryland) 
School Principals,  February 1961. 

The Dual R o l e  f o r  Geodesy In the Space Age, Paul D. 
Thomas, Geodesy ln the Space Age Symposium, Ohio State  
University, Columbus, February 1961. 

Ground Effects from Underground Explosions, D. S. Carder 
and W. V. Mickey, Meeting of the Seicrmological Society 
of America, March 1961. 

Ths Future of Surveying and Mapping Under the ACSM Banner, 
H. Arnold Karo, A n n u a l  Meeting of American Congress on 
Surveying and Mapping, March 1961. 

Geodesy in the United States ,  H. Arnold Karo, Voice o f  
Amerioa Program in Europe, March 1961. 

Concepts In Coordinate Surveying, Charles Pierce, Annual 
Meetlng of American Congress on Surveying and Mapping, 
Wanhlngton, D. C., March 1961. 

The Challenge of the Sea, Harris 3. Stewart, Jr., Cosmos 
C l u b ,  Washington, D. C., March 1961. 

Oceanography-an Expanding Field,  Harris B. Stewart, Jr., 
Xational Bureau of Standards, March 1961. 

A Bhotogremetric Teat Area, Charles Theurer, American 
Society of  Photogrammetry, March 1961. 

From Landmarks t o  S a t e l l i t e s ,  Paul D. Thomas, a t  Washing- 
ton, D. C. Chapter o f  the Society of American Mili tary 
Engineers, March 1961. 

Electronic Instruments for Geodetic Surveying, J. H. 
B r i t t a i n ,  V l r g l n i a  Polytechnic Ins t i t u t e ,  Blacksburg, 
Apri l  1961. 

A Oeoidal Section along the 35th Para l le l ,  D. A .  Rice, 
American hophyaioal Union, Washington,D.C., April  1961. 

Challenge of Oceanography, Harris B. Stewart, Jr., New York 
Sta te  College o f  Education, New Pal tz ,  N.Y., Apri l  1961. 

Oceanography a t  the Coast and Geodetic Survey, Harris B. 
Stewart, Jr., New York State  College of Education, New 
Paltz,  N.Y., Apri l  1961. 

Purault of‘ Excellence, H. Arnold Karo, Graduating Class of 
Lyona H i g h  School, Lyons, Nebr., May 1961. 

Mar* Geology--an Expanding Field,  Harris B. Stewart, Jr., 
University of Rochester, Rochester, M.Y., May 1961. 

USCdcOs Explorer Expedition, Harris B. Stewart, Jr., Uni- 
ve r s i ty  of Rocheater, Rochester, N.Y., May 1961. 

What i a  Oceanography - and Why? Harris B. Stewart, Jr., 
B t .  Johna High School, Washington, D.C., May 1961. 

Ooeanography and the Future of the United States,  Harris 
B. Stewart, Jr., Department of Commerce, Washington, 

U.9.- Oceanography Today, Harris B, Stewart, -Jr., Inter-  
vIeu, Radio Stat ion WOR, New York, N.Y., June 1961. 

D.C.9 J ~ n a  1961. 
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