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OFFICE OF THE DIRECTOR 

The D i r e c t o r  and t h e  Deputy D i r e c t o r y  made inspec-  
t i o n s  o f  most of t h e  Bureau 's  s h i p s ,  f i x e d  o f f i c e s ,  and 
o b s e r v a t o r i e s .  

The D i r e c t o r  a t t ended  t h e  X I 1  General Assembly of 
t h e  I n t e r n a t i o n a l  Union o f  Geodesy and  Geophysics a t  
Berke ley ,  Cal i f .  The o t h e r  members o f  t h e  Coast  and 
Geodetic Survey d e l e g a t i o n  inc luded:  L .  R. Alldredge ,  
C.  E. B a r t h e l ,  Jr., N .  F. Braa ten  D. S. Carder ,  S .  D. 
Hicks,  D. G. Knapp, B. K. Meade, 5 .  13. Nelson, H.  O r l i n ,  
D. A. R ice ,  W. Shofnos, J. B. Small ,  J. L. S t e a r n ,  L. W. 
Swanson, and C .  A. Whit ten.  

Car tographic  Conference f o r  Af r i ca  a t  Na i rob i ,  Kenya; 
t h e  Commonwealth Survey O f f i c e r s  Conference a t  Cam- 
b r idge ,  England; t h e  I n t e r n a t i o n a l  Geophysical Year and 
In t e rmed ia t e  Committee a t  Los Angeles, C a l i f . ;  t h e  
d e d i c a t i o n  of  t h e  Char l e s  Darwin Research I n s t i t u t e  on 
Gal ap ago s I s l and  s . 

The D i r e c t o r  a t t ended  t h e  United Nat ions Regional  

The D i r e c t o r  i n spec ted  t h e  ear thquake  d i s a s t e r  
a r e a s  i n  Alaska t h e  day fo l lowing  t h e  P r i n c e  Wil l iam 
Sound Earthquake and p e r s o n a l l y  i s sued  o r d e r s  and 
i n s t r u c t i o n s  t o  t h e  v a r i o u s  s h i p s  and f i e l d  p a r t i e s  
t h a t  were s e n t  t o  t h e  a rea .  He made both  t h e  annual  
h igh  and low water  i n s p e c t i o n s  o f  t h e  M i s s i s s i p p i  
River  w i t h  t h e  o t h e r  members of  t h e  Commission. 

The Bureau sponsored proposa l  r e l a t i n g  t o  medical  
c a r e  for v e s s e l  personnel  was a roved by t h e  P res iden t  
on J u l y  19, 1963 a s  Publ ic  Law EE-71. S. 1004 r e l a t i n g  
t o  t h e  appointment of t h e  D i r e c t o r  and Deputy D i r e c t o r  
was passed by t h e  Ssna te  on June  1, 1964. S. 1336 re- 
l a t i n g  t o  t h e  p r i c i n g  of  c h a r t s  produced by t h e  Bureau 
was passed  by t h e  Senate  on June 19, 1964. 

Program Planning Coordina t ion  S t a f f  

The Program Planning Coordina t ion  S t a f f  was engaged 
i n  developing  and coord ina t ing  long-range p l a n s  and 
ana lyz ing  shor t - r ange  p l a n s  of  t h e  Bureau. The S t a f f  
reviewed p roposa l s  f o r  f u t u r e  r e s e a r c h  p r o j e c t s ,  con- 
ducted a review o f  t h e  Bureau 's  p r o j e c t  s t r u c t u r e ,  
a s s i s t e d  i n  t h e  a l l o c a t i o n  of  funds  under t h e  budget 
c e i l i n g  f o r  f i s c a l  year  1965, and organized  and coor-  
d ina t ed  e x h i b i t s  and t e x t  m a t e r i a l  f o r  a program review 
p r e s e n t a t i o n .  I t  a l s o  conducted a s tudy ,  and prepared 
a summarized v e r s i o n ,  of  a program s t r u c t u r e  f o r  t h e  
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Bureah t o  group i t s  a c t i v i t i e s  among s i x  major programs; 
completed t h e  f i r s t  phase of a study of program planning 
by o ther  government agencies;  completed a study of a l l o -  
c a t i o n  of manpower and funds resources t o  Bureau programs; 
and coordinated a study of Bureau p a r t i c i p a t i o n  i n  t h e  
Upper Mantle Pro j ec t. 

c i e s  regarding cos t -benef i t  r a t i o s ,  c o s t  e f fec t iveness  
and r e l a t e d  techniques f o r  assessing t h e  economic impact 
of Bureau programs t o  s t rengthen resources a l l o c a t i o n  
and f o r  programs j u s t i f i c a t i o n .  

The S t a f f ,  i n  cooperation w i t h  t h e  Weather Bureau, 
p a r t i c i p a t e d  i n  formulating organiza t iona l  requirements 
f o r  an a i r / s e a  i n t e r a c t i o n  research a c t i v i t y  involving 
a number of government agencies and t o  be monitored by 
t h e  Department of Commerce. 

interagency and i n t e r n a t i o n a l  committees and panels.  Pre- 
para t ions  were coordinated f o r  t h e  United S t a t e s  p a r t i -  
c i p a t i o n  i n  t h e  United Nations Cartographic Conference 
f o r  Afr ica  held i n  Nairobi,  Kenya, i n  J u l y  1963. It  
a l s o  made arrangements f o r  p a r t i c i p a t i o n  i n  an U. S.- 
U. S.S.R. Oceanographic Exchange Program. 

Development seminar held a t  t h e  Universi ty  of Pi t tsburgh.  
S ta f f  members attended var ious seminars per ta in ing  t o  
program planning and  management techniques held i n  
Metropolitan Washington. 

Consulations were held with o ther  government agen- 

S t a f f  members represented t h e  Bureau on a number of 

The Chief attended t h e  F i f t h  Venture i n  Executive 

Off icer  P e r s o m  Staff 

The increase  i n  t h e  authorized s t r e n g t h  of t h e  
commissioned corps from 200 t o  215 permitted t h e  appoint- 
ment of  49 new o f f i c e r s  during t h e  f i s c a l  year.  

The 12th  through 14th o f f i c e r  t r a i n i n g  c l a s s e s  were 
completed and t h e  15th c l a s s  was begun. The 15th c l a s s  
c o n s i s t s  of one ensign and 1 3  deck o f f i c e r s ;  t h e  o f f i c e r  
i s  t h e  f i r s t  ROTC graduate t o  be re lased  by one of  t h e  
Armed Forces under Public Law 87-536 f o r  appointment i n  
t h e  Coast and Geodetic Survey. One of t h e  t r a i n e e s  w i l l  
be appointed i n i t i a l l y  a s  a l i e u t e n a n t  ( j u n i o r  grade) 
under Sect ion 23 of t h e  Coast and Geodetic Survey Com- 
missioned O f f i c e r s  Act of 1948, a s  amended. Three com- 
missioned o f f i c e r s  began advanced s t u d i e s  i n  oceanography 
one i n  geodetic. science,  and one i n  photogrammetry. Four 
o f f i c e r s  were se lec ted  t o  begin advanced s tudy i n  f i s c a l  
year 1965 i n  severa l  d i f f e r e n t  f i e l d s .  Addit ional ly ,  i n  
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f i s c a l  year 1965, one o f f i c e r  i s  scheduled t o  a t t e n d  
t h e  Armed Forces S t a f f  College; one was se l ec t ed  f o r  
a years  s tudy a t  Stanford Un ive r s i ty  a s  a National In- 
s t i t u t e  of Public Affairs fel low; and one was designated 
a Commerce fel low and w i l l  spend one year i n  t h e  
Weather Bureau. 

t r a i n i n g  a t  Westinghouse i n  computer programing; four  
o f f i c e r s  have been se l ec t ed  f o r  t h i s  t r a i n i n g  i n  
f i s c a l  year 1965. 
t r a i n i n g  course conducted i n  t h e  Washington Of f i ce .  

Three commissioned o f f i c e r s  were given s p e c i a l  

Five o f f i c e r s  attended t h e  e l e c t r o n i c s  

New Shir, S t a f f  - 
During t h e  f i s c a l  year t h e  New Ship S t a f f  con- 

t inued t o  monitor a l l  a spec t s  of cons t ruc t ion  programs 
f o r  new hydrographic and oceanographic s h i p s  d e t a i l e d  
as follows: 

Keel l ay ing  ceremonies f o r  t h e  f i r s t  of t h e  two 
Class  I oceanographic survey s h i p s ,  OSS-01 (OCEANOGRAPHER) 
were held a t  Gibbs Shipyards,  Inc . ,  on J u l y  22, 1963, 
and September 10, 1963, f o r  t h e  second s h i p  Oss-02 
(DISCOVERER). The OSS-01 was ch r i s t ened  USCgCGSS OCEANO- 
GRAPHER by Mrs. Luther H. Ilodges a t  launching ceremonies 
on A p r i l  18, 1964. The Gibbs Shipyards,  Inc. ,  i s  now 
operat ing a s  Aerojet  General Shipyards,  Inc. ,  a subs id i -  
a r y  of General T i r e  and Rubber Company. Completion 
percentages reported a t  t h e  end of t h e  period were 62.3 
percent  f o r  OSS-01 (OCEANOGRAPHER) and 57.1 percent  f o r  
0 ss-02 (DISCOVERER) . 

A c o n t r a c t  amendment covering replacement of t h e  
machinery automation system d a t a  logger  by a computer 
a t  an agreed f ixed  p r i c e  inc rease  of $200,000 per s h i p  
has  been s e n t  t o  t h e  con t r ac to r  f o r  s igna tu re .  A l -  
though work i s  proceeding on t h e  change, t h e  con t r ac to r  
has asked f o r  an extension of performance period on t h e  
b a s i s  of de l ay  i n  vendor production of automation com- 
ponents. 

A c o n t r a c t  was nego t i a t ed  with t h e  computer and 
automation system manufacturer covering a l l  arrange- 
ments needed t o  complete t h e  d a t a  a c q u i s i t i o n  system, 
including i n s t a l l a t i o n  of t h e  components during t h e  
f i r s t  a v a i l a b i l i t y  a f t e r  d e l i v e r y  of each ship.  A r -  
rangements we're made f o r  attendance of Coast and Geo- 
d e t i c  Survey t e c h n i c a l  personnel a t  computer t r a i n i n g  
courses conducted by t h e  manufacturer. S ix  men success- 
f u l l y  completed t h e  maintenance school,  and s i x  have 
completed o r  a r e  scheduled t o  a t t end  t h e  programming 
school. 
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Although ship cons t ruc t ion  was slow, progress i n  
dewlopment of f e a t u r e s  d i r e c t l y  i d e n t i f i e d  w i t h  su r -  
vey opera t ions  has  been good. Arrangements f o r  t h e  
winches, handling gear ,  platforms and instrumentat ion 
a r e  now c l e a r l y  def ined;  t h e  p l o t t i n g  center  and cer-  
t a i n  of t h e  p i l o t  house equipments were modified and 
rearranged; t h e  g r a v i t y  room was enlarged; changes i n  
equipment were authorized t o  provide a buoy t racking  
radar  system and t o  replace t h e  o r i g i n a l  navigat ional  
radars  by a dual channel Decca system. The s u i t a b i l i t y  
of a narrow beam s t a b i l i z e d  transducer of e l e c t r o n i c a l l y  
s t a b i l i z e d  type f o r  i n s t a l l a t i o n  on OSS-02 i s  under 
inves t iga t ion .  

Design s t u d i e s  were s t a r t e d  by t h e  S t a f f  i n  Decem- 
ber t o  develop an intermediate  s ized platform wi th  f u l l  
ocean survey c a p a b i l i t y  i n  keeping wi th  t h e  recommenda- 
t i o n s  of t h e  Operations Research, Inc.  study. I n  a 
working meeting between i n t e r e s t e d  Bureau personnel and 
attended by Maritime Administration representa t ives  i n  
February t h e  c h a r a c t e r i s t i c s  were t e n t a t i v e l y  defined 
a s  265 f t .  l ength  o v e r a l l  x 48-ft.beam x 17- f t .  h e i g h t ,  
2,840 tons load displacement, with d i e s e l  dr iven twin 
c o n t r o l l a b l e  p i t c h  propel le rs .  Special  f e a t u r e s  a r e  a 
bow bulb f o r  a l l  p r i n c i p a l  underwater sound equipment, 
and handling gear  f o r  launching and  r e t r i e v i n g  buoys, 
explorat ion capsules ,  e t c . ,  provis ions f o r  carrying 
labora tory  equipped van modules, multipurpose winches 
with remote c o n t r o l s ,  and an improved communications 
antenna system, Although p r i o r  commitments t o  construc- 
t i o n  p r o j e c t s  l imi ted  f u r t h e r  S t a f f  a c t i v i t y ,  study of 
the  innovations i n d i c a t e s  they a r e  both advantageous 
an0 f e a s i b l e .  

A t  the  beginning of t h e  f i s c a l  year ,  we were a d -  
vised t h a t  the cont rac tor  f o r  our  two Class  I1 hydro- 
graphic survey ships ,  t h e  MSS-20 (FAIRWEATHER) and t h e  
MSS-21 ( R A I N I E R ) ,  design Sl-MT-MA63a was i n  ser ious  
f i n a n c i a l  d i f f i c u l t y .  On J u l y  1, 1963, t h e  Maritime 
Administation issued addendum No. 1 t o  t h e  Contract t o  
provide an agreement between t h e  cont rac tor ,  U. S. Navy 
and t h e  Maritime Administration t o  en ter  i n t o  an advance 

ayment pool agreement. The bonding company deposited 
$828,000 and t h e  Navy deposited an advance i n  progress 
payments of $500,000. The Coast and Geodetic Survey's 
p a r t i c i p a t i o n  i n  t h e  advance payment pool  agreement was 
t o  approve an extension of t h e  d e l i v e r y  da tes  o f  t h e  
two sh ips  from November 18, 1964, and March 18,  1965, 
t o  February 18,  1965, and A p r i l  18, 1965, o r  an ex- 
tension of th ree  months for t h e  MSS-20 (PAIRWEATHE3) 
and one month f o r  t h e  MSS-21 ( R A I N I E R ) .  Th i s  exten- 
s ion  amounted t o  approximately $120,000 savings .in 
l iqu ida ted  damages i f  t h e  s h i p s  were delayed. Progress 
shown on t h e  Maritime Administation progress  repor t  a s  
of  J u l y  1, 1963, was 1.6 percent f o r  each s h i p .  
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On October  1, 1963,  a c t u a l  c o n s t r u c t i o n  o f  t h e  
C las s  I1 s h i p s  stopped due t o  a l a b o r  d i s p u t e .  The 
s t r i k e ,  a f f e c t i n g  some 700 workers cont inued u n t i l  
February 8 ,  1964. The Design Agent, P h i l l i p  L. Rhodes 
Company cont inued t o  submit working p l a n s  f o r  t h e  
c o n s t r u c t i o n  of  t h e  C l a s s  I1 s h i p s .  

t h e  Maritime Adminis t ra t ion  p rogres s  r e p o r t  was 15.9 
pe rcen t  f o r  t h e  MSS-20 (FAIRWEATHER) and 15.7 pe rcen t  
f o r  t h e  MSS-21 ( R A I N I E R ) .  

A t  t h e  end o f  t h e  pe r iod  t h e  p rogres s  a s  shown on 

I n v i t a t i o n s  f o r  s ea l ed  b i d s  f o r  one C l a s s  I1 hydro- 
graphic  survey  s h i p ,  des ign  S1-MT-MA72a were i s s u e d  by 
t h e  Maritime Admin i s t r a t ion  on May 20,  1964. 
be opened on August 5, 1964. T h i s  s h i  i s  b a s i c a l l y  t h e  
same des ign  a s  t h e  MSS-20 (FAIRWEATHER?? and MSS-21 
( R A I N I E 3 )  except  t h a t  i t  i s  10 f e e t  l onge r .  When de- 
l i v e r e d  t h i s  new sh ip  w i l l  be des igna ted  MSS-22 (MT. 
MITCHELL). 

B i d s  w i l l  

Upon complet ion o f  sea t r i a l s  t h e  Bureau accepted  
and commissioned t h e  USC&GSS WHITING, CSS-29 i n  ce re -  
monies h e l d  i n  New Or leans ,  La., on J u l y  8,  1963. 

A s tudy  for changing t h e  gene ra l  c h a r a c t e r i s t i c s  
of  t h e  C l a s s  I11 s h i p s  h a s  begun by t h e  S t a f f  and t h e  
O f f i c e  o f  Ship Cons t ruc t ion ,  Maritime Adminis t ra t ion .  
The new concept  w i l l  i n c r e a s e  t h e  l e n g t h  o v e r a l l  and 
beam o f  t h e  s h i p s  a l lowing  t h e  engine  room t o  be moved 
forward one compartment and w i l l  g i v e  a b e t t e r  gene ra l  
arrangement of t h e  l i v i n g  q u a r t e r s  f o r  bo th  t h e  crew 
and o f f i c e r s .  Pre l iminary  arrangement p l a n s  of  t h e  
new des ign  were submit ted by t h e  Maritime Adminis t ra t ion  
and comments were made by t h e  S t a f f  for i n c l u s i o n  on 
t h e  p l ans .  The new des ign  was des igna ted  S1-MT-MA70a. 
Completion o f  b idding  s p e c i f i c a t i o n s  and c o n t r a c t  p l a n s  
were accomplished du r ing  t h e  pe r iod .  The two new s h i p s  
w i l l  b ea r  Coast and Geodetic Survey d e s i g n a t i o n s  CSS-30 
(McARTHUR) and CSS-31 (DAVIDSON) . 

A des ign  s tudy  was i n i t i a t e d  t o  change t h e  gene ra l  
c h a r a c t e r i s t i c s  of  t h e  hull, l i v i n g  and working a r e a s  
Qf t h e  C las s  I V  Wire Drag Ships .  

From t h i s  s tudy  a new concept  was developed f o r  
s e t t i n g  and r e t r i e v i n g  o f  t h e  drag .  A working model 
was made showing t h e  proposed s t e r n  s e c t i o n  and ramp 
arrangement w i t h  machinery and stowage o f  buoys and 
a s s o c i a t e d  equipment. From e v a l u a t i o n  o f  t h e  model 
i t  was determined t h i s  new concept  w i l l  improve t h e  
methods o f  t h e  wire drag o p e r a t i o n s .  

5 



Coast and Geodetic personnel are assigned to the 
staffs of the Maritime Administration Construction 
Representative at each of the shipyard sites with 
administrative control under this office. 

During the fiscal year the Staff prepared specifi- 
cations, where necessary, and issued purchase requisi- 
tions f o r  the procurement of Governxlent furnished 
equipment, instruments and supplies for the new ships 
under construction. 

International Technical CooDeration Staff 

Scientific and technical training of foreign partici- 
pants was conducted under the sponsorship of the Agency 
for International Development (AID), the Military Assist- 
ance Program (MAP) and the fellowship programs of the 
United Nations (UNJ. 

Under AID, 10 participants were accepted and given 
instruction in the following subjects: Geodetic surveying 
Greece (1); hotogrammetry--Chile (l), Colombia, (1) and 
Indonesia ( 6 7 ;  and tides and currents--Guatemala (1). 

tinued or completed their training program as follows: 
Geodetic Surveying--Colombia ( 2 ) ,  Sudan (l), and Vene- 
zuela (1) ; hydrographic surveying--El Salvador (1) ; 
photogrammetry--Venezuela (l), and photogrammetry- 
reproduction--Nigeria (1). 

Under MAP, 9 participants were given instruction as 
follows : Bureau functions and operations--Venezuela (1) ; 
map and chart construction--Brazil (1); photogramqetry-- 
Chile (11, and Venezuela (2); and reproduction--Brazil 
(3). 
Chile (1). 

From the previous fiscal year, 7 participants con- 

From the previous fiscal year, photogrammetry-- 

Under UN and UNESCO the following fellowship grants 
were completed in the current fiscal year as follows: 
Automatic data processing--Egypt (1) and tides and cur- 
rents--Thailand (1). 

The Bureau received 110 visitors from 42 countries 
as follows: Argentina (5 ) ,  Australia ( 5 ) ,  Brazil (5’1, 
Burma (l), Canada (41, Chile (11, China (11, Colombia (11, 
Denmark (l), Ecuador ( 2 ) ,  England (51, France ( 2 ) ,  
2ermany ( 3 ) ,  Ghana (21, Greece (21, Guatemala (1) 
Holland (l), India (11, Indonesia (31, Iran (l), japan 
(21, Liberia (21, Malaya (l), Mexico (11, Netherlands 
(l), New Zealand (11, Nigeria (1) Pakistan (21, Peru 
(2 ) ,  Philippines ( 4 ) ,  Portugal (lj, Republic of Congo ( 4 > ,  
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South A f r i c a  (11, Spain  (11, Sweden (l), Switzer land  (11, 
Thai land  (3)  Tr in idad  (11, Turkey (211, Uruguay (21, 
Venezueal ( 9 j ,  and Yugoslavia  (1). In  a d d i t i o n ,  50 
d e l e g a t e s  t o  t h e  Permanent Committee Meeting of  t h e  
Fede ra t ion  I n t e r n a t i o n a l e  d e s  Geometres (FIG) and 23 
f o r e i g n  nava l  o f f i c e r s  wi th  t h e  U. S. Naval Oceanographic 
O f f i c e  from va r ious  c o u n t r i e s  o f  t h e  world were rece ived .  

The Ch ie f ,  A s s i s t a n t  Chief ,  and t h e  f o r e i g n  p a r t i c i -  
p a n t s  r e c e i v i n g  Bureau i n s t r u c t i o n  a t t ended  t h e  consecu- 
t i v e  annual  meet ings of  t h e  American Congress on Surveying 
and Mapping and t h e  American Soc ie ty  o f  Photogrammetry. 
T r a n s l a t i o n s  from Spanish t o  Engl i sh  were prepared  f o r  
t h e  v a r i o u s  Div i s ions  and f o r  t h e  American Congress on 
Surveying and Mapping. A conference  was h e l d  w i t h  A I D  
o f f i c i a l s  on t h e  t r a i n i n g  o f  p r o f e s s i o n a l  s e i smolog i s t s  
and l a b o r a t o r y  t e c h n i c i a n s ,  Discuss ions  cont inued  on 
t h e  worldwide r e l e a s e  o f  t h e  f o u r  cour ses  o f f e r e d  by t h e  
Bureau f o r  c l a s s  i n s t r u c t i o n .  The Chief c o l l a b o r a t e d  
w i t h  A I D  on t h e  f i n a l  p l a n s  t o  i n i t i a t e  t h e  new program 
i n  J u l y  1964. 

A review o f  a proposed "Agreement Between t h e  De- 
par tment  o f  Commerce and t h e  Agency f o r  I n t e r n a t i o n a l  
Development" was made f o r  t h e  A s s i s t a n t  S e c r e t a r y  f o r  
Domestic and I n t e r n a t i o n a l  Bus iness  o f  t h e  Department. 

O f f i c e  o f  Publ ic  Informat ion  ~-~ 

The Of f i ce  o f  Pub l i c  Informat ion  was reorganized  
a s  o f  September 13, 1963. T h i s  r e p o r t  covers  i t s  
a c t i v i t i e s  f o r  t h e  9+month pe r iod .  

When a d e c i s i o n  was made by t h e  D i r e c t o r  t o  expand 
t h e  p u b l i c a t i o n  in fo rma t ion  program o f  t h e  Coast and 
Geodetic Survey, i t  was g e n e r a l l y  recognized t h a t  t h e  
Bureau had been o p e r a t i n g  f o r  many y e a r s  w i t h  compara t ive ly  
l i t t l e  p u b l i c  exposure. The purpose i n  expanding t h e  
program was t o  acqua in t  t h e  p u b l i c  more adequa te ly  of 
t h e  Bureau 's  impor tan t  r o l e  a s  t h e  n a t i o n ' s  o l d e s t  
s c i e n t i f i c  body, o f  i t s  expanding program;, of  t h e  major 
r o l e s  it was p l ay ing  i n  t h e  advancement o f  t h e  n a t i o n ' s  
i n t e r e s t s  i n  such v a r i e d  f i e l d s  a s  astronomy, ca r tog raphy ,  
geodesy, geomagnetism, grav imet ry ,  oceanography, 
photogrammetry and seismology. 

Every avenue open f o r  communicating w i t h  t h e  p u b l i c  
was u t i l i z e d ,  i nc lud ing  t h e  p r e s s  a s s o c i a t i o n s ;  metro- 
p o l i t a n  and smal l  d a i l y  newspapers; r u r a l  papers  (weekly 
and b i -weekly) ;  Congress iona l  n e w s l e t t e r s  and t h e  Con- 
g r e s s i o n a l  Record; p r e s s  conferences ;  i n t e r v i e w s  wi th  
C&GS pe r sonne l ;  "open house" aboard s h i p s ;  f e a t u r e  s t o r i e s  
f o r  Sunday supplements;  e x h i b i t s ,  boa t  shows, s c i e n t i f i c  
e x p o s i t i o n s ,  e t c .  In  a d d i t i o n ,  an  e f f o r t  was made t o  
acqua in t  Members of  Congress more f u l l y  w i t h  t h e  Bureau's 
programs and  a c t i v i t i e s ,  
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Scientific Technical Publications Staff 

In keeping with the delegated responsibilities of 
the Scientific and Technical Publications Staff to se- 
cure the optimum dissemination and exchange of the 
scientific and technical data of the Bureau in all forms, 
during the first year of its existence as an organized 
staff, this organizational unit performed the following 
functions : 

A close degree of coordination was established with 
the National Referral Center for Science and Technology, 
newly created in the Library of Congress with support 
from the National Science Foundation. A 35-page smmary 
of "Information Resources of the U. t. Department of 
Commerce, Coast and Geodetic Survey, was prepared for 
use in the Referral Center's Directorv of Information 
Resources in the U ni ted States -- Physical Sciences, 
Biological Sciences. Emineerinq. 

A further detailed summary of Coast and Geodetic 
Survey science information activities was provided in 
answer to a science information survey being conducted 
by the House Select Committee on Government Research. 

research and development efforts were forwarded to the 
Science Information Exchange conducted by the Smithsonian 
Institution, and a continuing channel of communication 
with this organization was established to ensure further 
adequate dissemination of information on the Bureau's 
scientific programs. 

of Commerce's Office of Technical Services (subsequently 
reestablished as the Clearinghouse for Federal Scientific 
and Technical Information), Bureau sponsorship was ar- 
ranged for the translation under the Public Law 480 trans- 
lation program of the following Soviet books in the Coast 
Survey's areas of technical interest: Gobi-Altaiskoe 
zemletryasenie (The Gobi-Altai Esrthauake), N. A. Florensov 
and V. P. Solonenko, eds.; and Inzhenernava s eismologiva 
(Wizineering Seismoloey), by S. V. Medvedev. Arrangements 
were also made for the translation of several hundred 
pages of selected oceanographic articles from the Trans- 
actions of the Institute of Oceanology of the USSR ACR- 
demv of Scienceg, under Bureau sponsorship. 

The Chief, Scientific and Technical Publications 
Staff, was appointed Vice Chairman of the Subcommittee 
on Standards for Department's Technical Communications 
of the Commerce Committee on Science and Technology. The 
ensuing close liaison in science information activities 

Project statements covering all phases of the Bureau's 

In a cooperative program with the U. S. Department 
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achieved wi th  o t h e r  units o f  t h e  Department o f  Commerce 
through t h i s  subcommittee made p o s s i b l e  t h e  p u b l i c a t i o n ,  
by t h i s  o f f i c e , o f  a 42-page Invento  r v  of  TvDes of  Tech,- 
nj-1 Communicatigns of  Einht  Bureaus o f  t h e  DeDartment 
pf Commer C e. 

S i m i l a r  s t a f f  r e p r e s e n t a t i o n  on the  Informal  I n t e r -  
agency Geophysics Coordina t ing  Group provided a channel  
f o r  exchange o f  Bureau in fo rms t ion  wi th  some 15 o t h e r  
Government agenc ie s  whose programs inc lude  s t u d i e s  i n  
s o l i d - e a r t h  geophysics .  

Subsequent t o  t h e  p u b l i c a t i o n  o f  Hear inns  on t h e  
Umer Mantle P ro jec t  Before  t h e  Subcommittee on C o a s t '  
Guard. Coast  and Geodetic Survey. and Navigat ion.  f o r  
w h i c h ' t h e  t e c h n i c a l  record  cover ing  Coast  and Gsodet ic  
Survey a c t i v i t i e s  was provided by t h i s  s t a f f ,  s e v e r a l  
a d d i t i o n a l  summary r e p o r t s  r e l a t i n g  t o  t h e  Bureau 's  
p a r t i c i p a t i o n  i n  t h e  I n t e r n a t i o n a l  Upper Mantle P ro jec t  
were prepared  by t h i s  o f f i c e  f o r  t h e  Bureau of t h e  
Budget, The Fede ra l  Counci l  f o r  Sc ience  and Technology, 
and t h e  Na t iona l  Academy o f  Sc iences .  

i n  Sol id-Ear th  Geophysics, t h e  Bureau 's  programmatic 

&&, l a t e r  publ i shed  by t h e  Nat iona l  Academy o f  Sc iences-  
Na t iona l  Research Counci l ,  was accomplished by t h i s  
s t a f f .  

Pro jec ted  Research and DeveloDm e n t  A c t i v i t i e s .  F i s c  a 1  
Years  1964-1965, was e d i t o r i a l l y  prepared  and .pub l i shed  
f o r  t he  O f f i c e  of  Research and Development. 

t h e  Bureau 's  t e c h n i c a l  programs t o  t h o s e  o f  t h e  Orgsniza-  
t i o n  f o r  Economic Cooperat ion and Development. 

Man Find H i s  Way," a r e v i s e d  gene ra l  a c t i v i t i e s  f i l m  
d e s c r i b i n g  t h e  v a r i o u s  t e c h n i c a l  programs o f  t h e  Bureau, 
was produced by t h i s  o f f i c e  i n  coope ra t ion  w i t h  an oQt -  
s i d e  c o n t r a c t o r .  

With t h e  format ion  o f  a smell  e d i t o r i a l  s t a f f  by 
t h e  access ion  of  fou r  s c i e n t i f i c  and t e c h n i c a l  publ ica-  
t i o n s  e d i t o r s  d u r i n g  t h e  y e a r ,  a c t i v e  a t t e n t i o n  was g iven  
t o  the e s t ab l i shmen t  o f  a formal  program f o r  t h e  prepara-  
t i o n ,  e d i t i n g ,  and compil ing of  new p u b l i c a t i o n s  and 
r e v i s i o n  of  e x i s t i n g  t e c h n i c a l  manuals of  t h e  Bureau. 
The r e l e a s e  d a t e s  f o r  t h e s e  p u b l i c a t i o n s  w i l l  extend 
i n t o  t h e  nex t  f i s c a l  y e a r ,  

Ed i t ing  and t e c h n i c a l  review of  "A Ten-Year Program 

c o n t r i b u t i o n  t o  So l id -Ear th  Geo oh& , s u r v e v  3n ,3 ou t -  

An i n t e r n a l  p u b l i c a t i o n ,  Coast  and Geodetic Survey -- 

A sc i ence  in fo rma t ion  survey was completed r e l a t i n g  

A documentary motion p i c t u r e  f i l m  t i t l e d  "To Help 
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OFFICE OF OCEANOGRAPHY 

0 P ERATIO NAL ACT1 V I  TIES 

At lan t ic  and Gulf Coasta and Puerto RicQ 

The s h i p s  HILGARD and WAINWRIGHT made wire drag 
surveys i n  Narragansett  Bay, R. I., Buzzards Bay and 
Vineyard Sound, Mass., and o f f  t h e  coast  of  Long Is- 
land ,  N.  Y. A Decca Navigator, Mark 12 ,  was i n s t a l l e d  
f o r  evaluat ion purposes and .preliminary t e s t s  were 
made, The wreckage of t h e  Vineyard L i g h t  Vessel which 
had been l o s t  f o r  19 years  was loca ted  by the drag, 
p o s i t i v e  i d e n t i f i c a t i o n  made by a s k i n  d iver .  The 
r u i n s  of t h e  col lapsed Texas Tower No. 4 were loca ted  
and c leared  t o  a depth of 59 f e e t .  Wire drag work was 
done i n  San Carlos Bay, F la . ,  West Bay, La., and off  
t h e  coas t  of Texas near  Freeport .  This l a t e r  work was 
cont ro l led  by Precise  Radar Ranging System. 

HvdroaraDhic F ie ld  Party 220 conducted hydro- 
graphic surveys i n  Bul l  Bay and Cnarleston Harbor, 
S. C . ,  during t h e  f i r s t  h a l f  of t h e  f i s c a l  year.  A t  
t h e  c l o s e  of t h e  f i e l d  season t h e  p a r t y  was disbanded 
and t h e  personnel reported t o  Hydrographic F ie ld  
Party 219 a t  Boulder Ci ty ,  Nev. 

During t h e  year ,  t h e  East Coast Tide Part  
s t a l l e d  2 por tab le  and 4 standard t i d % g d 2 n -  
standard gages were serviced,  400 bench marks were 
recovered, 30 were es tab l i shed ,  and 50 miles of 
l e v e l i n g  were run. The standard gages were i n s t a l l e d  
a t  Cut le r ,  Maine, Nantucket, Mass., Lewes, Del., and 
Port Aransas, Tex. A t  t h e  request  of t h e  Parker River 
Wi ld l i fe  Rgfuge, a por tab le  t i d e  gage was i n s t a l l e d  
a t  Plwn I s l a n d ,  Mass. A bubbler gage was put  i n  oper- 
a t i o n  a t  Cut le r ,  Maine. A successful  s e r i e s  of t i d e  
record was obtained f o r  t h e  Army Engineers from a 
por tab le  t i d e  gage loca ted  a t  Stoneg Paint Dike, Cape 
Cod Canal. The standard gage a t  Morehead C i t y ,  N .  C . ,  
was moved t o  t h e  Duke Univers i ty  Marine Laboratory a t  
Beaufort ,  

The sh ip  EXPLORZi worked o f f  Cape Hat te ras ,  N.  C ,  
Doing launch hydrography on Hat te ras  Shoals,  2 cur ren t  
s t a t i o n s  and a s p e c i a l  3-week oceanographic program i n  
cooperation with Duke Univers i ty  were completed. Also 
a hydrographic survey o f f  Bodie I s land ,  N. C . ,  f o r  use 
i n  wave r e f r a c t i o n  s t u d i e s  by t h e  Coastal  Studies  In- 
s t i t u t e  of Louisiana S t a t e  Univers i ty  was completed. 
The ship ran  a cable  l i n e  survey f o r  t h e  American Tele- 
phons and Telegraph Co. from At lan t ic  Ci ty ,  N .  J .  t o  
Bres t ,  France. Loran C was c a r r i e d  t o  longi tude &OoW 
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with r e l i a b l e  pos i t ions .  The t r a c k l i n e  was broken on 
both t h e  e a s t  and west bound passages i n  order  f o r  t h e  
ship t o  r e f u e l  a t  Ponta Delgada, Azores. On t h e  west 
bound passage a development was made of a p o r t i o n  of 
the Mid-Atlantic Ridge. The EXPLORER d i d  inshore hy- 
drography along t h e  e a s t  coas t  of Fuerto Rico, cur ren t  
s t a t i o n s  were observed and a sparker gas survey was 
completed between the Virgin Passage and Char lo t te  
Amalie i n  a cooperat ive program w i t h  Rice Universi ty .  
A reconnaissance survey of Char lo t te  Amalie was completed 
before  re turn ing .  A wire  drag survey was made i n  
Roosevelt Roads f o r  t h e  Navy Department. Triangulat ion 
and photo- ident i f ica t ion  were completed i n  t h e  San Juan 
a r e a  and hydrography i n  Bahia Flamenco, Culebra I s land .  
On a t r a c k l i n e  t o  Norfolk, Va., 130 BT c a s t s  were made; 
1,378 n a u t i c a l  miles of towed magnetometer opera t ion ;  
264 oxygen and 383 s a l i n i t y  samples were obtained;  5 
core  samples i n  over 500 fathoms obtained;  a n d . 1 3  ocean- 
ographic s t a t i o n s  observed. 

The s h i p  MARMER d i d  cur ren t  survey work adjacent  
t o  t h e  coas t  of South Carol ina and i n  Chesapeake Bay. 
The s h i p  made cur ren t  observat ions a t  15 s t a t i o n s  a t  
t h e  Chesapeake Bay entrance br idge;  69  curren t  s t a t i o n s ,  
including a 29-da cur ren t  s t a t i o n  a t  o ther  p a r t s  of 
t h e  bay and took c2 bottom samples. The Marine Biology 
Department of Old Dominion College was a s s i s t e d  i n  ob- 
t a i n i n g  water samples and i n v e s t i g a t i o n s  made of depths 
i n  Cambridge harbor f o r  t h e  Maryland .Port Authority.  
The MARMER used an LCM-8 a s  a buoy t r a n s p o r t  and r igg ing  
platform w i t h  g r e a t  success i n  r e t r i e v i n g  cur ren t  buoys. 

The ship HYDROGRAmER d i d  Raydist-control hydro- 
graphy i n  the  s t r a i t s  of F lor ida  of f  Miami. A l l  t h e  
Phleger cores  ( t o t a l  of 52) obtained during t h i s  work 
were shipped t o  t h e  Flor ida S t a t e  Universi ty .  Hydro- 
graphic surveys were made of t h e  Sabine Bank and v ic in-  
i t y .  Off Fort  Walton Beach, F la . ,  Geological Echo 
P r o f i l e r  (G.E.P.) operat ions were c a r r i e d  on and addi- 
t i o n a l  G.E.P. l i n e s  were added from Cape San Blas  o f f -  
shore t o  permit crossing t h e  F lor ida  Escarpment where 
a core  was obtained i n  1,700 fathoms. A t o t a l  of 488 
n a u t i c a l  miles  of Geological Echo .Prof i l ing were run. 

The s h i p  SCOTT made a coas t  p i l o t  f i e l d  inspec t ion  
between Jacksonvi l le  and Dry Tortugas v i a  Key West and 
Miami, t h e  Okeechobee Waterway and Caloosahatchee River 
between S t u a r t  and For t  Myers, F l a . ,  t h e  S t .  Johns River 
t o  Lake Harvey, and I n t r a c o a s t a l  Waterway t o  Norfolk, 
Va. The v e s s e l  was decommissioned December 31, 1963, and 
prepara t ions  made f o r  her  d i sposa l .  This 73-fOOt v e s s e l  
was acquired f o r  coas t  p i l o t  inspec t ion  during f i s c a l  
year 1955 and was named i n  honor of L t .  ( j g )  Gordon D. .  
Scot t .  
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The s h i p  PEIRCE d i d  Hi-Fix c o n t r o l l e d  s h i p  hydro- 
graphy and launch  v i s u a l  hydrography i n  t h e  F l o r i d a  
Keys. Hi-Fix c o n t r o l l e d  launch  hydrography was done o f f  
B u l l  Bay, S. C . ,  and i n  t h e  v i c i n i t y  of  Char l e s ton  Har- 
bor .  The a r r i v a l  of  t h e  PEIRCE a t  Savannah, on J u l y  8 ,  
1963,  h e r  hone p o r t  was t h e  occas ion  f o r  o f f i c i a l  g r e e t -  
i n g s  by v a r i o u s  c i t y  o f f i c i a l s ,  r e p r e s e n t a t i v e s  of m i l i -  
t a r y  and  t r a v e l  o r g a n i z a t i o n s ,  and f a m i l i e s  of  o f f i c e r s  
and crew. 

The s h i p  WHITING was commissionad a t  New Or leans ,  
La., on J u l y  8 ,  1963. P r o f i l e s  were run  o f f  Bethany 
Beach, De l , ,  on s p e c i a l  p r o j e c t  Sand Wave Research.  
Combined o p e r a t i o n s  inc lud ing  shoran -con t ro l l ed  hydro- 
graphy were conducted i n  Nantucket Sound and along t h e  
south  sho re  of  Nantucket I s l a n d .  A d i g i t a l  r e c o r d e r  
was i n s t a l l e d  f o r  punched-tape d a t a  t o  be used on t h e  
X-Y p l o t t e r .  Three 100-hour c u r r e n t  s t a t i o n s  were ob- 
se rved .  An i n v e s t i g a t i o n  i n  C a n a p i t s i t  Channel was 
made and ev idence  obta ined  s u b s t a n t i a t e d  t h e  e x i s t e n c e  
of t h e  rocks .  
Henry L .  Whiting ( f o r  whom the  s h i p  i s  named), and 
f ami ly  were v i s i t o r s  t o  t h e  sh ip .  H i ran -con t ro l l ed  hy- 
drography i n  t h e  Choptank River  i n  t h e  v i c i n i t y  of  
Cambridge, Md., two launches  and the sh ip  completed a 
t o t a l  of  370 l i n e a l  m i l e s  of  sounding o p e r a t i o n s .  A 
photogrammetric p a r t y  a s s i s t e d  i n  l o c a t i n g  photo-hydro 
s i g n a l s  and h i r a n  s t a t i o n  i n  Georgetown, S. C .  Launch 
hydrography and conbined o p e r a t i o n s  cont inued  u n t i l  
t h e  p r o j e c t  t e rmina ted  w i t h  two 1:20,000 s h e e t s  and 
t h r e e  100-hour c u r r e n t  s t a t i o n s  observed.  One incom- 
p l e t e d  s h e e t  was tu rned  over  t o  t h e  s h i p  PEIRCE. 

Mr. F. N .  Wood, 111, grea t -grandson o f  

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

The P a c i f i c  T i d e  Pa r tv  i n s t a l l e d  a new well  a t  t h e  
Kwajalein t i d e  s t a t i o n ,  r e l o c a t e d  t h e  Johns ton  I s l a n d  
s t a t i o n ,  and e s t a b l i s h e d  t h e  new bubbler  t ype  t i d e  gage 
and se i smic  sea-wave warning s t a t i o n  on Marcus I s l a n d .  
S t a t i o n  a t  Eniwetok was r e b u i l t .  The s t a t i o n  on Maui 
I s l a n d  a t  Kahului  Harbor ,  Hawaii, was r e b u i l t  on t h e  
new P i e r  #2. During January ,  Typhoon "Susan" genera ted  
waves a t  Wake I s l a n d  thst were recorded  a t  approximately 
2 f e e t  w i t h  p e r i o d s  of 10 t o  12 minutes .  The s u r p r i s i n g  
s i m i l a r i t y  w i t h  tsunami gene ra t ed  waves was noted  and a 
r e p o r t  made. On May 22,  1964,  a l l  pe r sonne l  and equip-  
ment f o r  t h e  B r i t i s h  P a c i f i c  Missile Range on Chris tmas 
I s l a n d  were removed, t h u s  e l i m i n a t i n g  a l l  communications 
and  t r a n s p o r t a t i o n  t o  t h a t  i s l a n d .  Remote t i d e  meter ing 
equipment was completed a t  t h e  Honolulu t i d e  gage. 
t h e  yea r  10 s t anda rd  t i d e  gages were s e r v i c e d  23 se i smic  
sea-wave s t a t i o n s  s e r v i c e d  and 1 i n s t a l l e d ;  130 bench 
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marks were recovered, 9 es tab l i shed ,  and 1 6  miles of 
l e v e l i n g  run. 

Hvdroeranhic Field &&y U ,  continued surveys 
of Lake Mead, Nev. A continuous lowering of t h e  l a k e  
required the  r e l e v e l i n g  a n d  r e l o c a t i o n  of two t i d e  
gages i n t o  deeper water.  Hydrography was terminated 
i n  Overton A r m  and resumed i n  Boulder Basin. The pro- 
f i l e s  i n  lower Granite Gorge were completed. V e r t i c a l  
and hor izonta l  c o n t r o l  was es tab l i shed  i n  the  Pierce 
Ferry a rea .  

The s h i p  PATTON wzs engaged i n  hydrography i n  Re- 
v i l lag igedo Channel, Alaska, Temperature and s a l i n i t y  
observat ions were made, and t h r e e  100-hour cur ren t  
s t a t i o n s  were monitored from docksidz. The Aero Party 
6410 a s s i s t e d  i n  t h e  completion of a te l lurometer  t r a -  
verse  i n  Thorne A r m ,  obtaining exce l len t  r e s u l t s .  
Photo- ident i f icat ion of hor izonta l  cont ro l  was begun i n  
Nichols Passage. Hydrography, bottom sampling, and 
temperature an3 s a l i n i t y  observat ions were completed i n  
Taku I n l e t .  Four communication towers on Point Lena 
were loca ted  f o r  landmarks. A bubbler t i d e  gage was 
i n s t a l l e d  a t  Cape Decision a s  a permanent addi t ion  t o  
t h e  Seismic Sea-Wave Warning System. On November 2 1 ,  
1963 during "Open House" a t  the  Ships Base, S e a t t l e ,  
Mrs. Katherine Cramer (nee Sobiera l sk i )  was aboard on 
t h e  occasion of her  f i r s t  v i s i t  s ince  chr i s ten ing  t h e  
PATTON on Saturday, August 16 ,  1941. 

The s h i p  BOWIE was engaged i n  hydrography i n  Cook 
I n l e t  i n  t h e  immediate v i c i n i t y  of t h e  Anchorage dock, 
Considerable shoaling nor th  of F i r e  I s land  increased the  
l imits  of launch hydrography, A t  the  request  of t h e  
Army Engineers, t h e  p r o j e c t  a rea  was increased 6 miles 
n o r t h  of Anchorage. Work was s t a r t e d  on photo-identi-  
f i c a t i o n  and c o n t r o l  survey. The ship a s s i s t e d  t h e  
Coast Guard i n  l o c a t i n g  a range on MacKenzie Point f o r  
navigat ing during t h e  winter  months. A bubbler t i d e  
gage was i n s t a l l e d  a t  Homer. The s a l e s  agent and t i d e  
gage a t  Yakutat were inspected.  The commanding o f f i c e r  
of t h e  ship HODGSON, re l ieved  commanding o f f i c e r  of the  
BOWIE February 10, 1964, f o r  a more e f f i c i e n t  consol i -  
da t ion  of a j o i n t  command, a5 both sh ips  would be en- 
gaged j o i n t l y  on a cur ren t  survey i n  the San Juan Is lands  
a rea .  The BOWIE and HODGSON conducted reconnaissance 
hydrography over t h e  sunken tanker BUNKER H I L L  i n  
Rosario S t r a i t ;  a wire drag i n v e s t i g a t i o n  c leared  t h e  
wreck w i t h  an e f f e c t i v e  depth of 74 f e e t .  A bubbler 
type t i d e  gage was i n s t a l l e d  a t  La Conner, Wash., f o r  
t h e  Army Engineers '  use i n  c lear ing  obs t ruc t ions  from 
navigable channels.  The s h i p  used two base s t a t i o n s  
f o r  recording c u r r e n t s .  This  permitted t h e  use of 6 
cur ren t  buoys w i t h  18 meters i n  simultaneous opera t ion ,  
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Benef i t s  from t h i s  new procedure a r e  more s t a t i o n s  can 
be occupied during a season and simultaneous observa- 
t i o n s  give g r e a t e r  s t a b i l i t y  t o  t h e  da ta  obtained. 
29-day reference s t a t i o n  and f o r t y - f i v e  100-hour s t a -  
t i o n s  were completed, Mutual cooperation w i t h  the  
Canadian Hydrographic Service was worked out on cur ren t  
surveys i n  Haro S t r a i t  and S t r a i t  of Juan de Fuca. A r -  
rangements were made with t h e  Univers i ty  of Washington 
t o  coordinate  temperature and s a l i n i t y  s t u d i e s  w i t h  
simultaneous cur ren t  observat ions.  

The s h i p  HODGSON d i d  hydrography i n  Possession 
Sound. The s h i p s  HODGSON and BOWIE worked together  
on t h e  cur ren t  survey i n  t h e  San Juan I s l a n d s  during 
t h e  1964 f i e l d  season. The HODGSON continued on t h e  
cur ren t  survey u n t i l  A p r i l  9 when she went t o  S e a t t l e  
t o  prepare f o r  t h e  Alaska Earthquake Damage Survey. 
Departure f o r  Alaska was on A p r i l  20 and a r r i v a l  i n  
Cordova, Alaska, on A p r i l  25. A t a g l i n e  was conducted 
a t  Cordova docks and a predredging survey of the  f i sh-  
ing boat channel between Cordova and Port  Whitshed was 
made. Portable t i d e  ages were i n s t a l l e d  a t  Yakutat, 
Shag Rock (Orca I n l e t $ ,  Port  Gravina 
Sawmill Bay, and Chenega Is land ,  i n  brince William 
Sound a r e a ;  on Kodiak I s land  a t  Larsen Bay, Lazy Bay, 
and Uganik Bay; and along t h e  peninsula a t  Chiguik, 
Sand Point,  and King Cove. Triangulat ion was done i n  
Unakwik I n l e t ,  Prince William Sound. Reconnaissance 
hydrography was run i n  Whi t t ie r  f o r  t h e  Alaska Steam- 
s h i p  Co. and the  Alaska R.R. t o  ob ta in  the  eas te rn  
l imi t s  of t h e  shoal  west of Marginal Pier.  Working 
j o i n t l y  with a Geological Survey par ty ,  a major f a u l t  
was found i n  Prince William Sound and de l inea ted  w i t h  
a p r o f i l e  of t h e  seaward extension. 

Bay. 
of approximately 24 miles of hydrography around Grindal l  
Passage. T h i s  a rea  w i l l  be included i n  t h e  Clarence 
S t r a i t  survey a s  t h a t  p r o j e c t  progresses  nor ther ly .  
Photo- ident i f icat ion of shore l ine  was completed; cur ren t  
pole  s t a t i o n s  were observed f o r  50 hours a t  t h e  entrance 
t o  Skowl A r m  and i n  the entrance t o  Kasaan Bay. A t i d a l  
and hydrographic survey of Glacier Bay began with t h e  
i n s t a l l a t i o n  of por tab le  t i d e  s t a t i o n s  a t  B a r t l e t t  Cove, 
Mud Bay, In ian  Cove, Willoughby Is land ,  and Excursion 
I n l e t .  Two oceanographers from t h e  Univers i ty  of Alaska 
Marine Laboratory, spent two days aboard c o l l e c t i n g  
water and bottom samples. Temperature and s a l i n i t y  
values  were obtained from Nansen c a s t s  and from a small 
por tab le  salinometer.  

The sh ip  PATHFINDER made a cable  l i n e  survey between 
Guam I s l a n d  and Baler  Bay, Phi l ippine I s l a n d s ,  f o r  t h e  

The 

Port  Chalmers, 

The s h i p  LESTER JONES continued surveys i n  Kasaan 
The p r o j e c t  a rea  was completed with t h e  exception 

15 



American Telephone and Telegraph Co. A deep-sea sound- 
ing l i n e  towards Midway Is land  began of f  Cape F l a t t e r y  
Ju ly  13 ,  1963. Enroute, a continuous bottom p r o f i l e  was 
obtained,  t o t a l  magnetic i n t e n s i t y  recorded, and bathy- 
thermograph observat ions made. 
terminated south of Midway. After  r e f u e l i n g ,  t h e  ship 
resumed t h e  sounding lin’e and terminated it a t  Guam. 
The PATHFINDER departed Guam t o  begin t h e  cable  l i n e  
survey, During t h e  next  f i v e  days, the  reconnaissance 
sounding l i n e  was run toward Luzon, and was completed 
on a r r i v a l  a t  Baler  Bay. The r e t u r n  e a s t e r l y  l i n e  t o  
Guam ended i n  Apra Harbor, Guam. A l l  sounding opera- 
t i o n s  f o r  t h i s  p r o j e c t  were completed and a f t e r  r e -  
fue l ing  and taking on suppl ies  departure  f o r  Honolulu 
v i a  Midway Is land  was taken. dn September 24, 1963, 
a f t e r  revers ing course,  t h e  sh ip  completed a rendez- 
vous w i t h  Liber ian f r e i g h t e r ,  SAPHO and took of f  an 
a i l i n g  seaman who was t r a n s f e r r e d  t o  t h e  Naval Hospi- 
t a l  a t  Midway Is land  on September 25th. After  fue l ing ,  
t h e  PATHFINDER, departed Midway f o r  Honolulu. Opera- 
t i o n s  i n  the  v i c i n i t y  of Maui I s land  were resumed and 
good progress  was made. Operations were a l s o  begun 
along t h e  west c o a s t  of Lanai I s l a n d ,  and whenever 
weather and sea condi t ions permit ted,  launch work was 
concentrated along t h e  south c o a s t  of Maui I s land .  A 
seismic sea-wave warning was received March 27, 1964, 
and a f t e r  steaming t h r u  the  n i g h t ,  t h e  s h i p  a r r ived  a t  
Nahului Harbor. The tsunami a l e r t  ended on t h e  28th,  
and on t h i s  d a t e  emergency i n s t r u c t i o n s  were received 
t o  c l o s e  operat ions i n  the  Hawaiian I s lands  and proceed 
t o  Cook I n l e t ,  t o  a s s i s t  i n  earthquake inves t iga t ions .  
A deep-sea sounding l i n e  was run t o  Alaska and terminated 
A p r i l  8 upon a r r i v a l  a t  t h e  Kodiak Naval Base. 
day t h e  .PATHFINDER began Earthquake Damage S u v e y s  i n  
Resurrect ion Bay. This  work c o n s i s t e d  of hydrography, 
p lane tab le  surveys f o r  new high-water l i n e ,  and l e v e l -  
ing t o d e t e r m i n e  the  maximum height  of  tsunami water 
l e v e l .  A l l  surveys were completed on April18th.  A t  
t h i s  time the  Commanding O f f i c e r  declared t h e  passage 
i n t o  Seward v i a  Resurrect ion Bay s a f e  f o r  navigat ion.  
After  r e f u e l i n g  a t  Kodiak t h e  s h i p  s a i l e d  t o  Cook I n l e t  
where the  f i r s t  of four  reconnaissance sounding l i n e s  
was run on Apri l  22. 
of Anchorage and continued u n t i l  the  28th when the  s h i p  
was brought a longside t h e  Ci ty  Dock. 
were e s t a b l i s h e d ,  hydrography was s t a r t e d  i n  Cook In- 
l e t  between F i r e  I s land  and Forelands. 
a sea-scanner was i n s t a l l e d  i n  a sounding launch and 
t e s t e d  u n t i l  the  ssnsing head was damaged. Operations 
on t h e  Earthquake Damage Surveys were completed on 
June 1, 1964, and a l l  shore camps equipment removed and 
brought aboard s h i p  by Army h e l i c o p t e r .  While surveys 
were progressing i n  Kamishak Bay, a launch p a r t y  was con- 
t inu ing  work a t  Kenai, a t  the  end of t h e  f i s c a l  year.  

The sounding l i n e  was 

The next 

Surveys were begun i n  the  v i c i n i t y  

After  shoran camps 

During t h i s  time, 
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The ship PIONEER s a i l e d  f o r  t h e  working grounds 
and a f t e r  t r a n s i t i n g  t h e  g r a v i t y  range of f  San Fran- 
c i sco  Bay from southeast  t o  northwest,  began a deep 
sea  sounding l i n e  enroute t o  t h e  ocean survey working 
grounds. Offshore from Cape Mendocino, C a l i f . ,  t h r e e  
north-south t rending l i n e s  between l a t i t u d e s  45" and 
51" were run across  t h e  Mendocino Scarp and then t h e  
t r a c k l i n e  was run wes ter ly  t o  t h e  work area.  During 
t h i s  period a t  sea,  t h e  p l a s t i c  Nansen b o t t l e  was 
modified with exce l len t  r e s u l t s ,  a t tempts  were made 
t o  obta in  bathythermograph (BT)  observat ions underway 
a t  2 3 5  r.p.m. with not  too s a t i s f a c t o r y  r e s u l t s .  Therrno- 
probe t e s t s  were attempted i n  about 1,500 fathoms south 
of Oahu, a sea s l e d  was f a b r i c a t e d  and towed a t  f u l l  
speed on one occasion wi th  many specimens captured, t h e  
magnetometer performed wel l ,  and t h e  g r a v i t y  meter was 
i n  operat ion about 90 percent  of t h e  time on survey 
l i n e s ,  Operations on Ocean Survey were suspended and 
t h e  season closed when the ship departed Honolulu f o r  
Oakland, C a l i f . ,  running a deep-sea sounding l i n e  en- 
route .  Four Japanese s c i e n t i s t s  came aboard wi th  a 
Japanese grav i ty  meter and magnetometer. These in- 
struments were t e s t e d  and compared with Coast and Geo- 
d e t i c  Survey instruments a t  t h e  Oceanographic Equipment 
Evaluation Range of f  P t .  Reyes, C a l i f .  On February 11, 
1964, t h e  sh ip  PIONEER s a i l e d  on t h e  I n t e r n a t i o n a l  
Indian Ocean Expedition, completed t h e  g r a v i t y  meter 
evaluat ion o f f  R. Reyes, C a l i f . ,  on February 13, and 
commenced a deep-sea sounding l i n e  t o  Hawaii. All nor- 
mal underway observat ions were begun including hydro- 
graphy, magnetics, g rav i ty ,  BT observat ions,  plankton 
tows, and b io logica l  product iv i ty  hauls .  Surface bio- 
l o g i c a l  tows were scheduled each evening f o r  a period 
of 30 minutes and d a i l y  s tops were made 1/2 hour a f t e r  
sunr i se  t o  sample f o r  product iv i ty  measurements. BT 
observat ions were made on a 2-hour i n t e r v a l .  The ship 
s a i l e d  on t h e  Honolulu t o  Manila l e g  of t h e  Indian 
Ocean Expedition, February 25, 1964; underway operat ions 
included hydrography, magnetics, g r a v i t y ,  BT observa- 
t i o n s ,  plankton tows, and b io logica l  product iv i ty  hauls .  
A land t i e  was made a s  t h e  s h i p  passed t h e  Mariana Is- 
lands  and another made t o  t h e  end of t h e  l i n e  near San 
Bernadino S t r a i t ,  Phi l ippine I s lands .  On t h e  l e  
Manila t o  Singapore by way of Jesse l ton  Sabsh, $Borneo), 
across  t h e  southern end of South Chine bea; normal under- 
way observat ions were made along t h e  l e g .  Bottom dredg- 
ing was accomplished i n  t h e  v i c i n i t y  of Seahorse Shoal, 
a seamount 66 miles west of Piedras Point,  Palawan Is- 
land.  
taking samples and underwater color  photographs. An 
oceanographic s t a t i o n  was observed o f f  J e s s e l t o n  wi th  
a bottom core taken and observat ions made by t h e  deep- 
sea camera. On t h e  t r a c k  t o  Singapore wi th  c ross ings  
of t h e  she l f  break were made of f  t h e  coast  of Sabah, 

Scuba d i v e r s  explored t h e  top f o r  about 30 minutes, 
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Brunei, and Sarawak. In a d d i t i o n  t o  normal underway 
observat ions along t h e  l e g ,  Singapore t o  Calcu t ta  v i a  
Penang, t h e  Geological Echo P r o f i l e r  (G. E.P. ) was 
streamed s e v e r a l  times and s tops  f o r  bottom cores  and 
grab samples were made, 
genera l ly  too shallow f o r  BT and magnetic observations.  
The sh ip  departed Singapore on March 27, continuing 
oceanographic opera t ions  i n  Malacca S t r a i t ,  Andaman 
Sea, Bay of Bengal, and Indian Ocean. I n  addi t ion ,  a 
loop was made i n t o  t h e  Indian Ocean i n  t h e  v i c i n i t y  of 
t h e  Nicobar I s l a n d s  and one i n . t h e  v i c i n i t y  of t h e  
Andaman I s l a n d s ,  a l s o  the western s i d e  of t h e  Malay 
Peninsula, a loop was extended around the Langkawi Is- 
lands.  The usual  underway observat ions were continued 
on t h i s  l e g .  Upon a r r i v a l  o f f  t h e  entrance t o  t h e  
Hooghly River ,  a p i l o t  was picked up and t h e  sh ip  pro- 
ceeded up r i v e r  t o  Calcut ta .  A g r a v i t y  land t i e  was 
made i n  Calcu t ta ,  On t h e  l e g  from Calcut ta  t o  Colombo, 
subbottom p r o f i l i n g ,  echo sounding, grab sampling, 
cor ing ,  and rock dredge sampling were done along t h e  
Bdatch of No Ground; a zigzag l i n e  was run across  t h e  
Ganges Canyon obtaining subbottom p r o f i l e s ;  bottom 
photography and dredging were a l s o  accomplished along 
the  canyon. A land t i e  was made a t  L i t t l e  Andaman, and 
then  a t r a c k l i n e  was run across  t h e  Bay of Bengal t o  t h e  
e a s t  c o a s t  of Ceylon. Enroute, severa l  undersea channels 
were crossed and s tudied.  The Trincomalee Canyon was 
developed with approximately a 2-mile spacing and inves- 
t i g a t e d  with subbottom p r o f i l e ,  camera, core ,  and 
dredge. Lines were a l s o  run over canyons south of Trin- 
comalee and a canyon on t h e  west coas t  o f  Ceylon. I n  
t h i s  a r e a  t h e  c o n t i n e n t a l  s lope and. canyon w a l l s  along 
t h e  e a s t  c o a s t  were except iona l ly  s teep.  An inves t iga-  
t i o n  of t h e  deep s c a t t e r i n g  l a y e r  was made with t h e  
deep-sea camera and plankton n e t  from 1 hour before t o  
1 hour a f t e r  sunset .  Observations were completed on t h e  
system of Nansen s t a t i o n s  i n  t h e  Indian Ocean centered 
about the equator.  The sh ip  was assigned t h e  bes t  ber th  
i n  t h e  harbor a t  Colombo, Ceylon alongside t h e  Queen 
El izabeth Quay. 
Malaysiz, was on May 25. 
Nansen s t a t i o n s  from 5”s. .to FN., was completed, a GEP 
p r o f i l e  nor th  of S m a t r a ,  a camera s t a t i o n ,  and two un- 
successfu l  thermoprobe at tempts  i n  t h e  Andaman Sea. The 
usual  normal underway operat ions and s tops  f o r  b io logica l  
sampling were conducted. On t h e  l e g s  of t h e  t r i p  from 
Penang t o  Phuket, Thailand, thence t o  Djakarta,  Indonesia,  
observat ions cons is ted  of t h e  f i n a l  s e r i e s  of Nansen s t a -  
t i o n s  YN. t o  TS., including standard s t a t i o n s  a t  t h e  
equator and 90 E. Work i n  t h e  Andaman Sea cons is ted  of 
one GEP p r o f i l e  nor th  of Sumatra and a thermoprobe lower- 
ing.  A GEP p r o f i l e  and a 7-foot core  were taken i n  t h e  
Java Trench. 

The water on t h i s  l e g  was 

Departure from holombo f o r  Penang, 
Enroute a second s e r i e s  of 

An i n v e s t i g a t i o n  of t h e  canyon south of 
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Sumatra near  the  entrance of Sunda S t r a i t  was made i n -  
c luding 5 normal underway cross ings  and 3 grab samples. 
Between Djakarta and .Palu, normal underway observat ions 
were made except i n  t h e  western p a r t  of t h e  Java Sea 
which was too shallow f o r  BT observations.  An inves- 
t i g a t i o n  f o r  t h e  ex is tence  of a d e n s i t y  f r o n t  i n  
Lornbok S t r a i t  was completed cons is t ing  of continuous 
BT observat ions with Nansen c a s t s  and grab samples. 
s e r i e s  of 5 B T f s  were taken o f f  t h e  northwestern end 
of Sumatra t o  i n v e s t i g a t e  t h e  per iodic  occurrence of 
what appeared t o  be t i d e  r i p s .  During t h e  Indian Ocean 
Expedition o f f i c i a l  c a l l s  were made on t h e  Lqerican Am- 
bassadors a t  Manila, Colombo, Ceylon, and Djakarta,  
Indonesia;  on t h e  Consuls General a t  Singapore and Cal- 
c u t t a ;  on t h e  Phi l ipp ine  Coast and Geodetic Survey, 
and Malaysian Geological Survey. Seminars a t  which t h e  
ship's  s c i e n t i s t s  and n a t i v e  s c i e n t i s t s  were speakers 
were held a t  Bose I n s t i t u t e ,  Zoological Survey of I n d i a ,  
Geological Survey of I n d i a ,  B i r l a  I n d u s t r i a l  and Tech- 
n i c a l  Museum, and Univers i ty  of Ceylon. The s h i p  held 
open house o r  a recept ion  f o r  t h e  following p o r t s ,  a t t e n -  
dance f i g u r e s  follow t h e  name: Manila 32, Singapore 55, 
Calcu t ta  460, Colombo 900, Penang 420, and Djakarta 300. 
Press conferences were held i n  Penang and Djakarta.  
During t h e  v i s i t  t o  Djakarta t h e  c i t y  celebrated t h e  
437th anniversary of i t s  founding. 

The s h i p  SVRVEYOR continued t h e  ocean surveys be- 
tween t h e  Hawaiian and Aleutian Islands.  Seismic work 
was c a r r i e d  on i n  t h e  Bering Sea during which time 12 
lowerings of an ocean bottom seismometer were success- 
f u l l y  completed. The seismic sea-wave d e t e c t o r s  a t  
Dutch Harbor and Attu were inspected and serviced. 
Gravity c a l i b r a t i o n s  were made i n  t h e  S t r a i t  of Juan de 
Fuca. Tes ts  of t h e  newly i n s t a l l e d  narrow beam t rans-  
ducer were made wi th  exce l len t  bottom d e f i n i t i o n  ob- 
ta ined  i n  depths under 200 fathoms. A seamount served 
as a f u t u r e  f o r  comparison of r e s u l t s  obtained w i t h  
t h e  UQN sounding equipment and w i t h  the  Narrow Beam 
Transducer system. A new instrument c a l l e d  a "Multi- 
sampler" was t e s t e d  and a f t e r  a number of a t tempts ,  t h e  
c a s t  was completed t o  a depth of 550 fathoms w i t h  good 
r e s u l t s .  During an i n v e s t i  a t i o n  of Thi r ty- f ive  Fathom 
Bank i n  l a t .  23 N . ,  long. 1 8 1 ° W . ,  a l e a s t  depth of' 331/r 
fathoms was recorded. On March 28, 1964, t h e  SURVEYOR 
received i n s t r u c t i o n s  t o  proceed t o  Kodiak, Alaska, t o  
take  p a r t  i n  t h e  Earthquake Damage Surveys t o  c o r r e c t  
c h a r t s  where t h e  earthquake and seismic sea wave had 
made some of t h e  important deep water harbors dangerous 
t o  e n t e r .  On A p r i l  2 t h e  sounding l i n e  was terminated 
off Cape Chiniak. Westerly winds, snow, and fog pre-  
vented en ter ing  Chiniak Bay u n t i l  t h e  following day. 
Emergency work i n  t h e  Alaska Earfhquake d i s a s t e r  a rea  
was begun on A p r i l  4 with bench mark l e v e l i n g  a t  Womens 

A 
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Bay, and recovery of cont ro l  and s i g n a l  bui lding.  Re- 
connaissance hydrography i n  S t .  Paul Harbor and Kodiak 
Channel was completed. After completing t h e  i n s t a l l a -  
t i o n  of a t i d e  gage a t  Kodiak, t h e  sh ip  s a i l e d  f o r  
Cordova. Enroute a reconnaissance l i n e  was run through 
Prince William Sound and Orca Bay. Hydrography was 
completed i n  t h e  navigable channels t o  Cordova, a t i d e  
gage i n s t a l l e d ,  and recovery and l e v e l i n g  of t i d a l  bench 
marks begun, On A p r i l  9, t h e  s h i p  s a i l e d  f o r  Whit t ier .  
A working par ty  was sen t  ashore t o  sound t h e  approaches 
and depths a longside t h e  wharf p r i o r  t o  docking t h e  
ship.  Reconnaissance hydrography, recovery and l e v e l -  
ing of t i d a l  bench marks, and i n s t a l l a t i o n  of a s t and-  
ard t i d e  gage was completed. On A p r i l  1 2 ,  a reconnais- 
sance hydrographic l i n e  was run enroute t o  Valdez. 
Launches and boats  were p u t  over ,  t i d e  gage i n s t a l l e d ,  
t r i a n g u l a t i o n  recovered, bench marks of F i r s t  Order 
l e v e l s  searched f o r ,  a d e t a i l e d  hydrographic survey of 
Valdez Harbor begun. All work was continued under most 
adverse condi t ions of snow and wind u n t i l  May 4 when t h e  
s h i p  s a i l e d  f o r  Perry I s land .  An examination of fore-  
shore,  o f f l y i n g  rocks,  and charted soundings was com- 
p le ted  on May 5 and t h e  s h i p  s a i l e d  f o r  Whi t t ie r  t o  
check some e r r a t i c  soundings, A hydrographic l i n e  be- 
tween Cape Hinchinbrook and Kodiak was begun and ended 
on t h e  9 th .  Surveys i n  t h e  v i c i n i t y  of Kodiak T r i n i t y ,  
and Semedi I s lands  were terminated o f f  Barren i s l a n d s  
on May 18 and a deep sea sounding l i n e  run t o  S e a t t l e .  
The sh ip  a r r ived  i n  S e a t t l e  on May 22 and remained 
alongside a t  the  S h i p  Base u n t i l  departure  f o r  San Fran- 
c i s c o  on June 16. Enroute, a t r a n s i t  of t h e  Oregon 
S t a t e  Univers i ty  Gravity Range was made and t h e  s h i p  
a r r ived  i n  San Francisco on June 19. Gravity c a l i b r a t -  
ions  were completed on June 21  and June 23 t h e  sh ip  
s a i l e d  f o r  Prince William Sound, Alaska. Enroute, 
standard oceanographic s t a t i o n s  were observed, and 
bottom cores  obtained f o r  t h e  Universi ty  of Washington. 
A t  t h e  end of the  sounding l i n e  t h e  nor theas t  l e g  of 
t h e  Geological Echo P r o f i l e  p a t t e r n  was run i n t o  Prince 
William Sound. A t  the  end of  t h e  f i s c a l  year t h e  
SURVEYOR was i n  the Prince William Sound area  completing 
earthquake f a u l t  l i n e  inves t iga t ions .  

Fac ili t i e s  Divi s i o n  

Under normal r e p a i r  and maintenance a c t i v i t y ,  t h i s  
Division has administered and furnished t e c h n i c a l  sup- 
p o r t  f o r  27 r e p a i r  cont rac ts .  An e l e c t r o n i c a l l y  s t a b i -  
l i z e d  narrow beam sonar system was i n s t a l l e d  on the  
s h i p  SURVEXOR. This  s h i p  becomes t h e  f i r s t  i n  t h e  
United S t a t e s  using t h i s  type of equipment f o r  oceano- 
graphic survey wo'rk. Medium range naviga t iona l  radar  
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was i n s t a l l e d  on t h e  s h i p s  EXPLORER, SURVEYOR, and HY- 
DROGRAPHER. A r e c e n t l y  developed radar p l o t t e r  was i n -  
s t a l l e d  on t h e  s h i p  WAINWRIGHT f o r  wire d rag  work. The 
s h i p s ,  PEIRCE and W I I T I N G ,  have completed t h e i r  shake-  
down p e r i o d  and have become o p e r a t i o n a l .  

D i v i s i o n ,  Cos t  C e n t e r s  f o r  R e p a i r s  t o  Vessels, Oceano- 
graphy,  Hydrography, and T i d e s  have been c o n s o l i d a t e d  
for more e f f i c i e n t  management. A number of  s t a n d a r d  
s p e c i f i c a t i o n s  f o r  s h i p  r e p a i r s  were p repa red  du r ing  
t h e  yea r .  The s h i p  SCOTT was l a i d  up upon comple t ion  
of  t h e  Coast  P i l o t  work. 

The S e a t t l e  Sh ip  Base i s  now o p e r a t i o n a l .  Phase 
I V  o f  t h s  Norfo lk  Ship  Base c o n s t r u c t i o n  was p laced  
under  c o n t r a c t  f o r  comple t ion  of  dredging  and bulk-  
head ing ,  t h e  c o n s t r u c t i o n  o f  a warehouse,  and rnodifi-  
c a t i o n s  t o  t h e  e x i s t i n g  b u i l d i n g  t o  i n s t a l l  an oceano- 
g r a p h i c  l a b o r a t o r y .  

Under t h e  Budget Management r e s p o n s i b i l i t y  of  t h i s  

Marine Data D i v i s i o n  

The O f f i c e  o f  t h e  Chief  o f  t h e  D i v i s i o n  d i scha rged  
s u p e r v i s o r y  and a d m i n i s t r a t i v e  d u t i e s  and con t inued  i n -  
fo rma t ion  and c o n s u l t a t i o n  f u n c t i o n s  w i t h  t h e  p u b l i c .  
These f u n c t i o n s ,  bo th  as cor respondence  and c o n f e r e n c e s ,  
c o n s i s t e d  o f :  adv ice  t o  p r i v a t e  and p u b l i c  e n g i n e e r s  on 
t h e  i n f l u e n c e  o f  t i d a l  phenomena on c o a s t a l  e n g i n e e r i n g ;  
e x p e r t  a d v i c e  t o  l i t i g a n t s  on datum p l a n e s ,  t i d e ,  and 
t i d a l  c u r r e n t s ;  d a t a  exchange w i t h  r e s e a r c h  i n s t i t u t i o n s  
and government a g e n c i e s ;  i n t e r n a t i o n a l  exchange o f  d a t a  
and programs f o r  a n a l y s e s ;  and advanced d i s s e m i n a t i o n  
o f  t i d e  a n d  c u r r e n t  p r e d i c t i o n s .  

Coast  P l l o t  Branch --- 
A c t i v i t i e s  were d i r e c t e d  p r i m a r i l y  toward pub l i ca -  

t i o n  of new e d i t i o n s  and supplements  f o r  t h e  e i g h t  
Uni ted  S t a t e s  Coas t  P i l o t s .  The n i n t h  ( June  15, 1963) 
e d i t i o n  o f  U .  S ,  Coast  P i l o t  7 ,  P a c i f i c  Coas t  - C a l i -  
f o r n i a ,  Oregon, Washington, and Hawaii ,  was d e l i v e r e d  
and approved f o r  i s s u e  on December 2 6 ,  1963. Seven 
suppleinsnts  da t ed  Janua ry  I t ,  196l1, were approved f o r  
i s s u e  by February  20;  one supplemsnt  da ted  March 7 was 
approved on A p r i l  1 4 .  The second (19GLt) e d i t i o n  o f  t h e  
COAST PILOT MANUAL went t o  p r e s s  on  Apr i l  15 and was 
d e l i v e r e d  on June 2 3 .  The seven th  (March 2 1 ,  1964) 
e d i t i o n  of U .  S. Coas t  P i l o t  4 ,  A t l a n t i c  Coas t ,  Cape 
Henry t o  Key West, was i n  p re s s  a t  t h e  end of  t h e  f i sca l .  
y e a r .  
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Marine Information S p e c i a l i s t s  of Coast .Pilot  
Branch d i r e c t e d  c l o s e l y ,  from o f f i c e  and f i e l d ,  t h e  
4.6-month c o a s t a l  and i n t r a c o a s t a l  i n spec t ions  o f  
t h e  USC&GSS SCOTT which supplemented and completed 
the  Coast P i l o t  4 r e v i s i o n  begun i n  t h e  preceding 
f i s c a l  year.  

Tides  and Currents  Branch -- 

A cooperat ive e f f o r t  w i t h  t h e  Weather Bureau was 
completed on t h e  development of computer programs f o r  
t h e  a n a l y s i s  and  p r e d i c t i o n  of t i d e s  and t i d a l  cu r ren t s .  
The p r e d i c t i o n  programs were prepared i n  machine lan- 
guage f o r  t h e  IBM 7090, and t h e  a n a l y s i s  program was 
w r i t t e n  i n  For t r an  I V  and has  been used on ly  on t h e  
IBM 7030. Resu l t s  a r e  produced more economically and 
iri a more expedient manner than w i t h  t h e  o l d e r  methods, 
and much time consuming work i s  el iminated.  The 1966 
Coast and Geodetic Survey t i d e  and t i d a l  c u r r e n t  t a b l e s  
have been computed and ed i t ed  by t h i s  method and w i l l  
be t h e  f i r s t  such t a b l e s  of t h i s  agency produced by 
e l e c t r o n i c  computer. 

Tides  i n  Boca Grande, Orinoco River Entrance, 
Venezuela, have been under study i n  the  Branch f o r  
s e v e r a l  months. Due t o  t h e  wide secu la r  v a r i a t i o n  i n  
l u n i t i d a l  i n t e r v a l s  and t i d a l  range, it i s  necessary 
t o  compute harmonic cons t an t s  f o r  each month o f  t h e  
calendar  year ,  t hus  r equ i r ing  machine s e t t i n g s  f o r  each 
month. This  involved process was g r e a t l y  s impl i f i ed  by 
IBM computer, and t i d e  p r e d i c t i o n s  f o r  Boca Grande f o r  
1964-65 were furnished t h e  I n s t i t u t o  Nacional de 
Canalizaciones i n  Caracas, Venezuela. By comparison of 
observed and p red ic t ed  t i d e s  f o r  t h e  f i r s t  f i v e  months 
of 1964, average d i sc repanc ie s  of 0.1 f o o t  i n  t i d a l  
h e i g h t s  and 20 minutes i n  time of  t i d e  a r e  ind ica t ed .  

T i d a l  bench mark index maps f o r  Texas were r ev i sed  
and p r in t ed .  

Records f o r  22 t i d e  s t a t i o n s ,  opPrating i n  t h e  
a r e a  between Prince William Sound and Unimak I s l and ,  
Alaska, were processed on a p r i o r i t y  b a s i s  f o r  t h e  
purpose of e s t a b l i s h i n g  prel iminary t i d a l  datum planes 
and change i n  land e l e v a t i o n s  due t o  t h e  earthquake of  
March 27, 1964. 

a t  t i d e  s t a t i o n s  was t r a n s f e r r e d  t o  the  Oceanographic 
Analysis Branch i n  A p r i l  1964. 

Processing of Sea Water Temperature and Density 
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St a t  i s t i c a l  Summary 

I Hydrography I Topography 

a 
Inc ludes  13,095 New J e r s e y  t o  France,  6,800 Guam t o  
P h i l i p p i n e s ,  23,314 I n d i a n  Ocean Expedi t ion.  



S t a t i s t i c a l  Sumnisrv 

Maine t o  Cape 
Benry 

Chesapeake Bay 
Cape Henry t o  

F lo r id  a 
Gulf Coast 
Puerto Rico & 

A t  1 a n t i c  
West Coast 
Lake Mead 
Northeast  

P a c i f i c  
Alaska 
To and from 

Project  Area 

12 - 

2 -  
12 3 
8 -  
67 10 

9 -  
14 - 
10 - 

201 15 - -  

No. NO. 

- - 
16 520 

Each NO. 

- 

34; 
- 

155 
- 
- 

3,157 

14 

777 

T o t a l  335 28 110 112,752 67,453 3,518 118 1,180 284 4,444 2,364 
a Includes 21,221 N. M. Indian Ocean Expedition. 

Includes 13,011 New J e r s e y  t o  France and  6,600 Guam t o  b i l i p p i n e s .  



Tide and t i d a l  cur ren t  pred ic t ions  were furnished 1 9  
fore ign  count r ies  on a mutual exchange b a s i s .  

Tide records were obtained f r o a  a number o f  gage i n -  
s t a l l a t i o n s  i n  t h e  Hackensack River Basin, f o r  t h e  estab-  
lishrnent of h igh  water l i n e s .  This  pro jec t  was done i n  
cooperation w i t h  t h e  Division of Photogrammetry f o r  t h e  
S t a t e  of  New Jersey .  

A t e n t a t i v e  roposal was submitted i n  ,regard t o  t h e  
establishment of E 0 a d d i t i o n a l  t i d e  gages, t o  support a 
proposed cooperative Coast and Geodetic Survey program 
f o r  de l inea t ing  h igh  and low water l i n e s  i n  Flor ida.  

Preliminary i n s t r u c t i o n s  were i n i t i a t e d  f o r  t h e  in-  
s t a l l a t i o n  of 10 t i d e  gages i n  a cooperative Coast and 
Geodetic Survey mapping program of t h e  approaches t o  t h e  
Caloosahatchee River,  Fla.  

S t a t i s t i c a l  summary o f  work completed: 

Tide records processed ( s t a t i o n  months) 1,260 
Leveling records processed ( s t a t i o n s )  278 
Bench marks recovered 1,250 
Bench marks es tab l i shed  116 
Bench marks destroyed 14  
Tide notes  prepared ( l o c a t i o n s )  453 
Tide notes  prepared (hydrographic shee ts )  72 
Planes of reference v e r i f i e d  (volumes o f  
sounding records)  610 

Descr ipt ions and e leva t ions  of bench marks 
( s t a t i o n s )  2 30 

Density and temperature records processed 

Tidal  cur ren t  observat ions processed 

Harmonic analyses computed ( s t a t i o n s )  13 
Special  t i d e  pred ic t ions  ( s t a t i o n s )  13 
Tidal  d a t a  f o r  m a l l  c r a f t  c h a r t s  

(number o f  c h a r t s )  13 
Datum planes and t i d a l  ranges de te r -  

mined ( s t a t i o n s )  56 

( s t a t i o n  months) 1,4 52 

(meter days) 1,172 

Oceanographic Analysis Branch 

Personnel of t h e  Oceanographic Analysis Branch con- 
t inued t o  s u s t a i n  t h e  a c q u i s i t i o n ,  processing, ana lys i s ,  
and i n t e r p r e t a t i o n  of  physical  and geological  oceanographic, 
and marine geophysical data .  A p a r t  of t h e  research 
a c t i v i t y  previously centered i n  t h i s  branch has been 
t r a n s f e r r e d  t o  t h e  Off ice  of Oceanography; a p a r t  of t h e  
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d a t a  processing func t ion  has  been t r a n s f e r r e d  t o  t h e  
S e a t t l e  Regional Off ice .  

operat ions.  Their t o t a l  t ime a t  sea was about 2-man 
years .  
pat ion of f i v e  branch people aboard t h e  PIONEER on t h e  
I n t e r n a t i o n a l  Indian 0 cean Expedition. 

Oceanography. -52 oceanographic s t a t i o n s  were taken 
i n  t h e  Indian Ocean, 6 i n  t h e  P a c i f i c ,  and 27 i n  t h e  
At lan t ic .  A comprehensive d r i f t  b o t t l e  program was con- 
t inued and a compilation, p l o t t i n g  and i n t e r p r e t a t i o n  of 
some of t h e  A t l a n t i c  r e t u r n s  was i n i t i a t e d .  The branch 
assumed t h e  r e s p o n s i b i l i t y  f o r  t h e  reduct ion and tabula t ion  
of temperature-density observat ions a t  t i d e  s t a t i o n s  near  
the end of t h e  period. 

Coast and Geodetic Survey Report No. 4 t o  the  Atomic 
Ehergy Commission on Preliminary Studies  Relat ing t o  t h e  
Sea Disposal of Low-Level Packaged Radioactive Wastes was 
completed. b e l i m i n a r y  i n s t r u c t i o n s  f o r  measuring deep 
c u r r e n t s  with Swallow n e u t r a l l y  buoyant f l o a t s  aboard 
United S t a t e s  Coast and Geodetic Survey sh ips  were pre- 
pared. 

accomplished during t h e  f i s c a l  year.  

F i f t e e n  branch employees p a r t i c i p a t e d  i n  shipboard 

A major p a r t  of t h i s  r e s u l t e d  from t h e  p a r t i c i -  

Following i s  a summary of t h e  oceanographic work 

Oceanographic s t a t i o n s  sen t  t o  NODC 90 
Bathythermograph observat ions sen t  t o  NODC 3,419 
Drift  b o t t l e  cards  re turned 78 
Oceanographic s t a t  ion s e c t  ions  completed 24 

Marine Geology.-A second and more powerful Geolog- 
i c a l  Echo P r o f i l e r  (GEP) assembly was procured and used 
successfu l ly  aboard t h e  PIONEER during t h e  I n t e r n a t i o n a l  
Indian Ocean operat ion.  A GEP i n v e s t i g a t i o n  was con- 
ducted o f f  t h e  west coas t  of F lor ida  and a preliminary 
r e p o r t  i s  i n  preparat ion of t h e  r e s u l t s  i n  t h e  DeSoto 
Canyon area.  An i n v a s t i g a t i o n  of t h e  submarine exten- 
s ion  of f a u l t s  associated w i t h  t h e  Alaskan earthquake 
was under way a t  t h e  end o f  t h e  period. 

A t l a n t i c  Ocean was tabula ted  and supplied t o  t h e  Mag- 
n e t i c  Chart Sect ion f o r  inc lus ion  i n  t h e  world magnetic 
c h a r t .  Pnotostats  of a l l  r a v i t y  da ta  shee ts  taken be- 

and 165"W. were furnished t o  t h e  U. S. Naval Oceano- 
graphic Off ice .  Over 3,000 magnetic observat ions be- 
tween 28'N. and 41'30fN. from the west coas t  of t h e  U. S. 
t o  153"W. were compiled and transmitted t o  D r .  Victor 
Vacquier of Scr ipps I n s t i t u t i o n  of Oceanography, 

Marine Geophysics. -Magnetic d a t a  obtained i n  t h e  

tween l a t i t u d e s  17'N. and t ? N .  and longi tudes 120OW. 
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Computer programs f o r  magnetic d a t a  reduct ion and 
f o r  p l o t t i n g  p r o f i l e s  of t o t a l  magnetic i n t e n s i t y  aga ins t  
d i s tance  were prepared and made opera t iona l .  Six magneto- 
meter l i n e s  of t h e  EXPLORER 1962 i n  t h e  Gulf of Maine were 
p l o t t e d  w i t h  t h e  X-Y p l o t t e r .  Also l i n e s  of PIONEW 1961 
soundings, f r e e - a i r  g r a v i t y  anomalies, and r e s i d u a l  mag- 
n e t i c  i n t e n s i t i e s  were p l o t t e d  w i t h  the  X-Y p l o t t e r .  

INTERNATIONAL A N D  NATIONAL COOPERATION 

While on Indian Ocean expedi t ion t h e  S h i p  PIONEER 
cooperated w i t h  t h e  following: Weather Bureau, meteoro- 
l o g i s t s  aboard; Geological Survey, geological  s t u d i e s  a t  
Flau and Guam; National Oceanographic Data Center,  per- 
sonnel t r a i n i n g  ; Bureau o f  Commercial F i s h e r i e s ,  oceano- 
graphic s t a t i o n s  f o r  Stanford Laboratory and b io logica l ,  
plankton and sampling f o r  Honolulu Laboratory; Scripps 
I n s t i t u t e ;  Universi ty  of Southern C a l i f o r n i a ;  and Univer- 
s i t y  of Hawaii. Cooperation w i t h  t h e  following f o r  
t r a i n i n g  i n  Oceanographic methods: Bureau of Coast and 
Geodetic Survey, Phi l ippines;  Phi l ippine Fish Commission; 
Maylasian Geological Survey; F i s h e r i e s  Research Laboratory, 
Penang; Survey of India ;  and Marine Research Laboratory, 
Indonesia. 

Washington, D. C.  conference on processing t i d e s  and t i d a l  
cur ren ts .  

c i r c u l a t o r y  cur ren t  observat ions i n  Haro S t r a i t  and S t r a i t  
o f  Juan de Fuca. 

For I n s t i t u t e  of Oceanography, Dartmouth, Nova Scot ia :  

For Canadian Hydrographic Service: Cooperation on 

For I n s t i t u t o  Nacional de Canalizaciones,  Caracas, 
Venezuela: conference w i t h  representa t ives  i n  October 
1963 on t i d a l  p red ic t ions  f o r  Boca Grande, entrance t o  
Rio Orinoco, Special  p red ic t ions  computed and sen t  t o  
Caracas. 

of t h e  approach areas  t o  Ensenada Honda, Puerto Rico, for 
s a f e  entrance by deep d r a f t  c r a f t .  

Furnished r e s u l t s  of t i d a l  cur ren t  s t a t i o n s  near 
Annapolis i n  Chesapeake Bay Sarvey t o  t h e  Naval S t a t i o n ,  
Annalpolis, Md. Two s t a t i o n s  occupied a t  t h e i r  request .  

Corps of Engineers, U .  S. Army, var ious d i s t r i c t s  
t i d e  and t i d a l  c u r r e n t  observat ions.  Charleston t i d a l  
Current survey. Soundings and cur ren t  records for  erosion 

For t h e  U.  S. Navy Department: A wire-drag survey 
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s tudies  a t  Edgartown, Martha's Vineyard Mass.; i n s t a l l a -  
t i o n  of a bubbler type t i d e  gage a t  La 6onner, Wash.; 
hydrographic and topographic surveys along t h e  South 
Carol ina coas t  between I s l e  o f  Palms and Bull  Bay f o r  t h e  
purpose of  cons t ruc t ing  a model f o r  study of e f f e c t s  of 
d i v e r t i n g  t h e  o u t l e t  of t h e  Cooper River ;  and a hydro- 
graphic survey o f  an a rea  approximately 6 miles nor th  
from Anchorage, Alaska. 

nished by 2 l i g h t s h i p s .  Special  cur ren t  da ta  near  Sanibel 
I s land ,  Fla .  

Department o f  J u s t i c e ,  .special  t i d e  and t i d a l  cur ren t  
observat ions i n  Delaware River and Puget Sound, Wash., r e -  
l a t i v e  t o  pending l i t i g a t i o n .  

U .  S. Coast Guard, t i d a l  cur ren t  observat ions f u r -  

For Advanced Research Pro jec ts  Agency: Lowering of 
seismometers i n  Bering Sea were made f o r  recording a r r i v a l  
of seismic wave through varying s t r a t a .  

f o r  deep d r a f t  v e s s e l s  i n  t h e  approaches t o  Cambridge, Md. 

Gulf of  Alaska and water and bottom samples w i t h  simul- 
taneous cur ren t  observat ions.  

water temperature and s a l i n i t y  da ta .  Monthly records 
furnished f o r  e n t i r e  s e r i e s  f o r  At lan t ic  Ci ty ,  N.  J . ,  
Baltimore, Md., San Francisco, C a l i f . ,  S e a t t l e ,  Wash., 
and Honolulu, Hawaii. 

f o r  s t a t i o n s  i n  t h e  Hawaiian I s l a n d s .  

Universi ty:  Wave Refract ion Studies  along t h e  coas t  o f  
Bodie I s land ,  N. C .  

ta ined i n  Chesapeake Bay. 

was run through t h e  c a l i b r a t i o n  a rea  a s  proposed by 
Univers i ty  personnel of f  t h e  Oregon coas t .  

p l ished i n  Virgin Passage t o  Char lo t te  Amalie using a 
sparker f o r  pene t ra t ion  of t h e  subbottom. 

For t h e  Maryland Port Authority:  A channel survey 

For t h e  Univers i ty  of Alaska: Water sampling i n  t h e  

Scripps I n s t i t u t e  of  Oceanography, exchange of sea 

Univers i ty  of Hawaii, furnished t i d a l  cur ren t  data  

For t h e  Coastal  Studies  I n s t i t u t e  of Louisiana S t a t e  

For Old Dominion College: Water samples were ob- 

For t h e  Univers i ty  of  Oregon: A g r a v i t y  t r a n s e c t  

For Rice Universi ty:  Seismic Prof i l ing  was accom- 
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For Universi ty  of Washington: Coordinating tem- 
perature  and s a l i n i t y  s t u d i e s  w i t h  simultaneous cur ren t  
observat ions;  sediment core  sampling i n  t h e  North Pac i f ic ;  
cooperation with t h e  Coast and Geodetic Survey sh ips  
HODGSON ,and BOWIE i n  t h e  t i d a l  cur ren t  survey of t h e  
S a n  Juan I s l a n d s ,  Wash. 

For t h e  American Telephone and Telegraph Co.: A 
hydrographic sounding l i n e  was run along a proposed cable  
r o u t e  between the  New Jersey  coast  o f f  At lan t ic  Ci ty  
and  Bres t ,  France; and another was run f o r  a cable  route  
between Guam and Baler Bay, Phi l ippine I s lands .  
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OFFICE O F  PHYSICAL SCIENCES 

0 P EBAT I O  NAL ACT I VIT  I ES 

Geodesy Div i s ion  

The Geodesy Div i s ion  planned and wrote  i n s t r u c t i o n s  
f o r ,  and superv ised  the execut ion  o f ,  t h e  geode t i c  con- 
t r o l  f i e l d  surveys  and t h e  o f f i c e  computat ions,  i nc lud ing  
t r i a n g u l a t i o n ,  t r a v e r s e ,  l e v e l i n g ,  base  measurements, 
and astronomic and g r a v i t y  de t e rmina t ions ;  ope ra t ed  
l a t i t u d e  o b s e r v a t o r i e s ;  compiled,  pub l i shed  and d i s t r i b -  
uted geode t i c  c o n t r o l  d a t a  f o r  use o f  t h e  Government and 
t h e  p u b l i c ;  compiled and publ i shed  o t h e r  ma t t e r  r e l a t i n g  
t o  geodesy; coopera ted  with o t h e r  Government agencies  
concerning c o n t r o l  surveys  and s t a t e  coord ina te  systems;  
performed p r e c i s e  geode t i c  surveys  f o r  m i s s i l e  systems;  
ope ra t ed  three  s a t e l l i t e  t r a c k i n g  systems i n  performing 
t h r e e  dimensional  s a t e l l i t e  t r i a n g u l a t i o n  over the  
e a s t e r n  p a r t  of t h e  United S t a t e s  t o  Bermuda; and 
coopera ted  w i t h  s e v e r a l  s t a t e s  i n  e s t a b l i s h i n g  c o n t r o l  
surveys  over  t h e  i n t e r s t a t e  highway system. 

mapping, c h a r t i n g ,  and a s  a b a s i s  for o t h e r  surveying 
and engineer ing  purposes  were e s t a b l i s h e d  by t r i a n g u l a -  
t i o n ,  e l e c t r o n i c  d i s t a n c e  t r a v e r s e s ,  and combinat ions 
of  e l e c t r o n i c  d i s t a n c e  t r a v e r s e s  and t r i a n g u l a t i o n .  
Spec ia l  purpose surveys  inc luded  c o n t r o l  a s  fo l lows  : 
f o r  de t e rmina t ion  of  e a r t h  movement a long  a proposed 
aqueduct i n  C a l i f o r n i a ,  c o n s i s t i n g  of  d i sconnec ted  p r e -  
c i s e  d i s t a n c e s  and d i r e c t i o n s  f o r  small  q u a d r i l a t e r a l s ,  
i r  a d d i t i o n  t o  t r i a n g u l a t i o n  a r c s ;  f i r s t - o r d e r  t r i a n g u l a -  
t i o n  a long  s e l e c t e d  r o u t e s  i n  t he  v i c i n i t y  of  t h e  March 
1964 Alaska ear thquake  t o  form a b a s i s  f o r  f u t u r e  
s t u d i e s  a s  w e l l  a s  t o  de te rmine  previous  e a r t h  movement; 
t h e  complet ion of  t h e  Louis iana  Offshore  O i l  Well Sur-  
vey; t h e  N e w  Pork Worlds F a i r  Space Capsule l o c a t i o n ;  
t h e  Ar izona-Cal i forn ia  Boundary survey a long  t h e  Colorado 
R ive r ;  p r e c i s e  p o s i t i o n i n g  f o r  s a t e l l i t e  t r i a n g u l a t i o n  
t r a c k i n g  cameras; t h e  f i r s t  c ros s -coun t ry  h igh  p r e c i s i o n  
Geodimeter t r a v e r s e  f o r  s t r eng then ing  t h e  h o r i z o n t a l  
c o n t r o l  notwork from J a c k s o n v i l l e ,  F l a . ,  westward was 
begun. I n  con junc t ion  w i t h  t h i s  t r a v e r s e ,  t e s t s  were 
made f o r  c a l i b r a t i n g  v a r i o u s  e l e c t r o - o p t i c a l  d i s t a n c e  
measuring in s t rumen t s .  One p a r t y  ope ra t ed  t h e  e n t i r e  
f i s c a l  year  e s t a b l i s h i n g  t h e  p r e c i s e  c o n t r o l  f o r  p o s i -  
t i o n i n g ,  t e s t i n g ,  and r e s e a r c h  Eor s a t e l l i t e s ,  m i s s i l e s ,  
and r e l a t e d  o p e r a t i o n s  for t h e  A t l a n t i c  M i s s i l e  Range; 
a s i m i l a r  p a r t y  f o r  t h e  P a c i f i c  M i s s i l e  Range; and a 

Hor i zon ta l  Cont ro l . - -Hor izonta l  c o n t r o l  surveys f o r  
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p a r t y  a t  t h e  Wnite Sands M i s s i l e  Range was p laced  under 
t he  charge  o f  t h e  Bureau t h e  l a t t e r  p a r t  o f  t h e  year .  
The V i r g i n i a  highway c o n t r o l  survey p a r t y  ope ra t ed  dur ing  
t h e  yea r ,  and i n s p e c t i o n  was provided under coope ra t ive  
agreements f o r  highway c o n t r o l  t o  be accepted  i n t o  t h e  
ncc iona l  network as e s t a b l i s h e d  by t h e  S t a t e s  of  Kentucky, 
Minnesota, M i s s i s s i p p i ,  Oregon, and Tennessee. 

o p e r a t i o n s ;  f i v e  a r t i e s  averaging  18 men each and one 

one p a r t y  averaging  15 men was engaged i n  s a t e l l i t e  
camera t r i a n g u l a t i o n ;  a p a r t y  averaging  22 men was on 
t h e  t r a n s c o n t i n e n t a l  p r e c i s e  t r a v e r s e  and Geodimeter 
base l i n e  measurement, and an average o f  14 men were 
on mark maintenance and p r e s e r v a t i o n  work. 

Seve ra l  urban conmunit ies  have shoxn an i n t e r e s t  
i n  e s t a b l i s h i n g  p r e c i s e  c o n t r o l  surveys  f o r  mapping 
and eng inee r ing  o p e r a t i o n s .  A c o n t r o l  network was e s -  
t a b l i s h e d  f o r  t h e  c i t y  o f  Akron, and t h e  c o n t r o l  work 
e s t a b l i s h e d  by t h e  c i t y  of D e t r o i t  was connected t o  t h e  
n a t i o n a l  network and a d d i t i o n a l  bases  were measured. 
Advice through conferences  and l e t t e r s  was provided 
o t h e r  c i t i e s  and urban a r e a s  i n t e r e s t e d  i n  p r e c i s e  
b a s i c  c o n t r o l  surveys .  

During t h i s  f i s c a l  yea r ,  a t o t a l  of 54 h o r i z o n t a l  
c o n t r o l  survey  p r o j e c t s  were processed  and completed. 
This  p rocess ing  accounted f o r  3,363 p o i n t s  b s ing  added 
t o  t h e  f i l e s .  Major ad jus tments  were completed i n  
C s l i f o r n i a ,  Louis iana ,  New Mexico, North Dakota, South 
Caro l ina ,  South Dakota, Utah, and t h e  T e r r i t o r y  o f  Guam. 

IBM l i s t i n g s  of  a d j u s t e d  d a t a  f o r  s e v e r a l  surveys  
were fu rn i shed  t o  t h e  U. S. Englneers ,  t h e  U. S. Geolog- 
i c a l  Survey, and t o  o t h e r  o r g a n i z a t i o n s  a s  reques ted .  
The major p r o j e c t s  i n  t h i s  ca t egory  a r e :  West V i r g i n i a -  
Ohio-Pennsylvania a r e a ;  c i t y  o f  Akron, Ohio; v i c i n i t y  
o f  Phoenix, A r i z , ;  Kernmerer a r e a ,  Wyoming-Utah; Ogden, 
Utah,  t o  P o c a t e l l o ,  I d a .  j Glen Canyon a r e a ;  Utah-Arizona; 
and a c r o s s  a r c  i n  Colorado and Kansas. Although ad- 
j u s t e d  d a t a  f o r  these p r o j e c t s  were a v a i l a b l e ,  f i n a l  
h o r i z o n t a l  c o n t r o l  d a t a  s h e e t s  f o r  t h e  f i l e s  had not  
been completed a t  t h e  end o f  t h e  f i s c a l  yea r .  

F ive  p a r t i e s  averaging  2 5  men each were on r e g u l a r  

p a r t y  averaging  3 E, men were on s p e c i a l  purpose su rveys ;  

Adjustments were completed f o r  surveys  a long  i n t e r -  
s t a t e  highway r o u t e s  i n  Kentucky, Minnesota, and Tennes- 
see. The surveys  for t h e s e  p r o j e c t s  were done bjr t h e  
S t a t e s  and o u r  r e s p o n s i b i l i t y  was t o  review t h e  r e c o r d s ,  
a d j u s t  t h e  o b s e r v a t i o n s ,  and p repa re  f i n a l  d a t a  f o r  t h e  
f i l e s .  
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The process ing  o f  s p e c i a l  surveys  made f o r  t h e  
Department o f  Defense cont inued  du r ing  t h e  yea r .  Ad- 
jus tments  were completed f o r  surveys i n  t h e  v i c i n i t y  
o f  Cape Kennedy, F l a .  Vandenberg AFB, C a l i f . ,  Antioua 
I s l a n d ,  San Salvador  i s l a n d ,  E leu the ra  I s l a n d ,  Grand 
Bahama I s l a n d  and va r ious  p r o j e c t s  i n  t h e  v i c i n i t y  of  
t h e  Marsha l l  i s l a n d s  i n  t h e  P a c i f i c .  Data f o r  most o f  
t h e  p o i n t s  e s t a b l i s h e d  i n  t h e s e  s p e c i a l  surveys  a r e  
c l a s s i f i e d  and t h e r e f o r e  were n o t  added t o  ou r  r e g u l a r  
f i l e s  . 

An adjus tment  was completed f o r  f i r s t -  and second- 
o r d e r  surveys  i n  t h e  T e r r i t o r y  o f  Guam. These surveys ,  
i nvo lv ing  160 p o i n t s ,  were done a t  t h e  r e q u e s t  o f  Guam 
o f f i c i a l s  t o  c o o r d i n a t e  and s t r e n g t h e n  e x i s t i n g  h o r i -  
z o n t a l  c o n t r o l .  A f i r s t - o r d e r  a r c  was c a r r i e d  a c r o s s  
t h e  i s l a n d  and second-order supplemental  s t a t i o n s  were 
e s t a b l i s h e d .  

A survey  t o  o b t a i n  t h e  geographic  p o s i t i o n  o f  a 
time capsu le  a t  t h e  N e w  York Worlds F a i r  was accom- 
p l i s h e d  e a r l y  i n  1963. The d a t a  from t h i s  survey shows 
t h e  1964 capsu le  i s  1 0 . 4  f e e t  from t h e  t ime capsu le  
which was e s t a b l i s h e d  f o r  t h e  1939 Worlds F a i r .  

Adjustments were completed f o r  surveys  to p o s i t i o n  
v a r i o u s  o i l  w e l l  p l a t fo rms  o f f  t h e  Louis iana  c o a s t .  Th i s  
p r o j e c t ,  an  ex tens ion  o f  t h e  1955 o f f s h o r e  survey ,  was 
done a t  t h e  r eques t  o f  a Committee sponsored by t h e  
C a l i f o r n i a  O i l  Company. A t o t a l  o f  118 p o i n t s  was e s -  
t a b l i s h e d  by a combinat ion o f  t r i a n g u l a t i o n  and T e l l u -  
rometer  t r a v e r s e  surveys .  

s tudy  o f  h o r i z o n t a l  e a r t h  movement, were processed .  A 
r e p o r t  on movement i n  t h e  v i c i n i t y  o f  Wheeler R i d g e ,  as 
i n d i c a t e d  from surveys  of  1932,  1953, and 1963, was 
fu rn i shed  t o  t h e  C a l i f o r n i a  Department of  Water Resources .  
Movement a long  t h e  San Andreas f a u l t  i n  t h e  S a l i n a s  River  
Va l l ey ,  a s  determined from surveys  o f  l9lt4 and 1963,  was 
r epor t ed  i n  a pape r ,  "Earthquake Surveys f o r  Hor i zon ta l  
Movement i n  C a l i f o r n i a , ' '  p r e sen ted  t o  t h e  annual  meeting 
o f  American Congress on Surveying and Mapping. The 1963 
o b s e r v a t i o n s  over  t h e  H o l l i s t e r  Winery q u a d r i l a t e r a l  
showed t h e  same sys t ema t i c  c lockwise d isp lacement ,  between 
p o i n t s  on o p p o s i t e  s i d e s  of  t h e  f a u l t ,  a s  i n d i c a t e d  from 
p rev ious  annual  surveys s i n c e  1957. 

The h igh -p rec i s ion  Geodimeter t r a v e r s e  surveys ex- 
t end ing  from Cape Kennedy, F l a . ,  t o  Savannah, Ga., were 
a d j u s t e d  t o  t h e  Cape Canaveral  datum. I n  October 1963 
f i e l d  o p e r a t i o n s  were s t a r t e d  t o  extend t h e  h igh -p rec i s ion  
surveys  westward from J a c k s o n v i l l e ,  F l a .  During t h e  f i r s t  

Three surveys  i n  C a l i f o r n i a ,  e s t a b l i s h e d  f o r  t h e  
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6 months of opera t ions ,  considerable  t i m e  was spent 
making t e s t s  w i t h  t h e  Electrotape and Tellurometer com- 
par i son  w i t h  t h e  Geodimeter. A repor t  on t h e  r e s u l t s  
of these  t e s t s  was being prepared a t  t h e  end of t h e  
f i s c a l  year. 

p a r t i e s  averaging 18 men each completed 102 unit-months 
of  l e v e l i n g  i n  t h e  United S t a t e s  i n  extending the  basic  
cont ro l  n e t  and re leve l ing .  

A p a r t y  of one u n i t  completed two unit-months o f  
l e v e l i n g  i n  Maine i n  connecting t i d a l  bench marks t o  t h e  
l e v e l  n e t .  Levsling'was run a s  p a r t  of t h e  survey a t  
Whiteman Am, Mo., and Grand Forks AFB, N. D. Leveling 
was undertaken i n  Virg in ia  as  p a r t  of t h e  highway program. 

V e r t i c a l  control.--Four main mult iple-uni t  l e v e l  

Special  re leve l ing  p r o j e c t s  were undertaken i n  New 
Orleans,  La., and Houston-Galveston a r e a ,  Tex. During 
t h e  year 11,954 miles of s i n g l e  l i n e  l e v e l s  were com- 
p le ted .  Elevations were determined f o r  11,479 bench 
marks, of which 5,954 were new marks. 

The following computations and adjustments were 
completed during t h e  year:  prel iminary computations 
f o r  3,719 n i l e s  of f i r s t - o r d e r  and 9,866 miles o€ 
second-order l e v e l i n g ;  26 leas t - squares  adjustments 
comprising 2,655 miles of f i r s t - o r d e r ,  8,679 miles of 
second-order, and 345 miles of th i rd-order  l e v e l i n g ;  
and t h e  d i s t r i b u t i o n  o f  c losing e r r o r s  on 3,174 miles 
of f i r s t - o r d e r  and 8,635 miles of second-order leve l ing .  

O f  t h e  26 leas t - squares  adjustments,  t h e  equations 
required by the  5 l a r g e s t  adjustments were 110, 81, 69, 
58, and 57. The computyper obtained f o r  the  Leveling 
Branch during t h e  spr ing of 1963 has proved very help- 
f u l  i n  d i s t r i b u t i n g  c los ing  e r r o r s  and preparing l i s t s  
of typed adjusted e leva t ions  i n  meters and f e e t .  

Geodetic Astronomy.--Astronomic p o s i t i o n s  were ob- 
served a t  22 s t a t i o n s  i n  New England and  44 s t a t i o n s  i n  
New Mixico i n  cont inuat ion of  t h e  program for developing 
regional  d e f l e c t i o n  coverage i n  those a reas .  Astronomic 
azimuths were observed a t  27 s t a t i o n s  f o r  cont ro l  of t h e  
Geodimeter t r a v e r s e  from Jacksonvi l le ,  F la . ,  westward 
toward Greenvi l le ,  Miss., and Baton Rouge, La. T h i r t y  
astronomic azimuths were observed i n  connection wi th  
t h e  study of  c r u s t a l  movements i n  earthquake f a u l t  zones 
i n  Cal i forn ia .  Astronomic p o s i t i o n s  and azimuths were 
a l s o  observed, t o  cont ro l  t r i a n g u l a t i o n  i n  var ious a r e a s ,  
provide t racking  and geoid information on t h e  At lan t ic  
and P a c i f i c  Miss i le  Ranges, and f o r  var ious  s p e c i a l  ap- 
p l i c a t i o n s  requi r ing  d a t a  on l o c a l  o r i e n t a t i o n  of t h e  
e a r t h ' s  g r a v i t y  f i e l d .  
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Processing of astronomic da ta  was maintamed cur-  
r e n t  w i t h  f i e l d  work throughout t h e  year.  A t o t a l  of 
120  p o s i t i o n s  and 36 azimuths were computed. Look 
angles  f o r  s eve ra l  hundred s a t e l l i t e  t r ack ing  events 
were determined i n  support of ope ra t ions  a t  t h e  Coast 
Survey camera s t a t i o n s .  Zenith t e l e scope  observat ions 
were processed monthly i n  connection wi th  t h e  d e t e r -  
mination of micrometer screw c h a r a c t e r i s t i c s  and l e v e l  
cons t an t s  a t  t h e  Ukiah and Gaithersburg l a t i t u d e  obser- 
v a t o r i e s .  

Gravity and Geoid Studies.--Gravity observat ions 
on land cons i s t ed  mainly of t r a v e r s e s  over primary l e v e l  
bench mark l i n e s .  Traverses were observed from Missoula, 
Mont., t o  Dickinson, N .  D . ;  from Glyndon, Minn., t o  
Sandoval, I l l . ;  from Wickl i f fe ,  Ky., t o  Vicksburg, Miss.; 
and from Rochelle,  I l l . ,  t o  A t l a n t i c  C i ty ,  N. J.  Ap- 
proximately 720 s t a t i o n s  were occupied along a t r a v e r s e  
d i s t a n c e  of  2,970 miles.  The t r a v e r s e s  served t o  ex- 
tend t h e  g r a v i t y  base network and provide da t a  f o r  com- 
put ing dynamic e l e v a t i o n  d i f f e rences  along t h e  var ious 
loops of s p i r i t  l e v e l i n g .  

A s p e c i a l  g r a v i t y  survey comprising 150 s t a t i o n s  
was accomplished on M e r r i t t  I s l and  and Cape Kennedy, 
F l a : ,  i n  connection w i t h  development of  new rocket  launch 
f a c i l i t i e s .  Other g r a v i t y  survey schemes were observed 
on Kwajalein and Eniwetok, Marshall I s l a n d s ;  a t  Point  
Mugu, Ca l i f . ;  and a t  U .  S. Naval f a c i l i t i e s  a t  Norfolk, 
Va., and S e a t t l e ,  Wash. 

.Gravity i n t e n s i t y  was observed a t  s eve ra l  physical  
l a b o r a t o r i e s  f o r  t he  c a l i b r a t i o n  of  i n e r t i a l  devices and 
dead-weight balance systems. 

i n  conjunct ion w i t h  oceanographic surveys of  t h e  USCGS 
sh ips  PIONEER and SURVEYOR. The PIONEER'S g r a v i t y  meter 
was t e s t e d  on t h e  San Francisco eva lua t ion  range i n  
J u l y  and October 1963 and February 1964. The SURVEYOR'S 
g r a v i t y  meter was t e s t e d  over t h e  same range i n  Ju ly  
1963 and Febraury 1964. 
g r a v i t y  meter was t e s t e d  aboard t h e  PIONEER on t h i s  range 
i n  October 1963. 

Ssn Francisco t o  Hawaii and then began oceanographic 
surveys from t h e  Hawaiian I s l a n d s  t o  t h e  Aleutian I s l a n d s  
between t h e  158th and 165th meridians.  
t h e  PIONEW followed t r a c k  l i n e s  t o  Hawaii and then t o  
t h e  Indian Ocean where oceanographic ope ra t ions  were 
begun. 

LaCoste and Romberg sea  g r a v i t y  meters were operated 

The Japanese v i b r a t i n g - s t r i n g  

I n  J u l y  1963 t h e  PIONEER observed a t r a c k  l i n e  from 

I n  February 1964 
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I n  J u l y  1963 t h e  SURVEYOR observed a t r a c k  l i n e  from 
t h e  west c o a s t  along t h e  40th p a r a l l e l  t o  he r  working. 
grounds. Oceanographic surveys were accomplished from 
t h e  Hawaiian I s l ands  t o  t h e  Aleut ian I s l ands  between t h e  
170th and 180th meridians. 
resumed ope ra t ions  on t h e  same working grounds, but 
s h o r t l y  a f t e r  t h e  Alaskan earthquake of March 27 was 
d ive r t ed  t o  s p e c i a l  surveys i n  Alaskan waters .  

f 6 r  g r a v i t y  t r a v e r s e s  over primary bench mark l i n e s  from 
Monohans t o  Greenvi l le ,  Tex., v i a  Brownsville; from 
Missoula, Mont., t o  Dickinson, N .  Dak.; from Glyndon, 
M i n n . ,  t o  Sandoval, Ill.; and from Wick l i f f e ,  Ky., t o  
Vicksburg, Miss. Gravity anomaly da ta  were processed 
f o r  var ious s p e c i a l  surveys i n  connection w i t h  n a t i o n a l  
defense requirements. Numerous g r a v i t y  values were 
determined by i n t e r p o l a t i o n  f o r  U.  S. Weather Bureau 
s i t e s ,  phys i ca l  l a b o r a t o r i e s ,  and t e s t  f a c i l i t i e s  as 
requested during t h e  year.  

of  Maine, based on 43 astro-geodet ic  d e f l e c t i o n s  observed 
i n  1962 and 1963. Resu l t s  of a l ea s t - squa res  adjustment 
i n d i c a t e  a geoid r i s e  of n e a r l y  4 meters along t h e  coas t  
from Portland t o  t h e  Canadian border.  Geoid he igh t  data  
were processed f o r  numerous A t l a n t i c  Miss i l e  Range 
t r ack ing  s t a t i o n s  i n  t h e  West Ind ie s ,  and f o r  22 s t a t i o n s  
along a p r o f i l e  from T i t u s v i l l e ,  F l a . ,  t o  Savannah, Ga. 

were ca l cu la t ed  f o r  a h i g h - a l t i t u d e  t r a j e c t o r y  over t h e  
A t l a n t i c  Miss i l e  Range. 

Var i a t ion  of Latitude.--The v a r i a t i o n - o f - l a t i t u d e  
obse rva to r i e s  a t  Ukiah, C a l i f . ,  and Gaithersburg, Md., 
continued i n  ope ra t ion  throughout t h e  year .  A t  Ukiah, 
4,046 s t a r  p a i r s  were observed on 244 n i g h t s  w i t h  com- 
p l e t e  observat ions on 182 n i g h t s .  A t  Gaithersburg, 3,842 
s ta r  p a i r s  were observed on 289 n i g h t s  w i t h  complete 
observat ions on 122 n i g h t s .  La t i t ude  observing records 
were t r ansmi t t ed  weekly t o  t h e  Central  Bureau of t h e  
I n t e r n a t i o n a l  Polar  Motion Service i n  Mizusawa, Japan, 
The r egu la r  measurement of micrometer screw c h a r a c t e r i s t i c s  
and l e v e l  s e n s i t i v i t y  values  was continued throughtout 
t h e  year .  

t i o n  observat ions had go t t en  underway s h o r t l y  a f t e r  t h e  
beginning of t h e  f i s c a l  year.  
s a t e l l i t e  t r ack ing  camera systems were i n  p l ace  a t  Aberdeen 
Proving Ground, Md,; Chandler A F B ,  Minn.; and Greenvi l le  
AFB, Miss. Simultaneous observat ions were made on t h e  
Echo I s a t e l l i t e .  Upon completion of t h i s  t r i a n g l e ,  t h e  

I n  February 1964 t h e  STJRVEYOR 

P o s i t i o n s ,  e l eva t ions ,  and anomaly da ta  were compiled 

Geoid he igh t s  were ca l cu la t ed  f o r  t h e  e n t i r e  s t a t e  

The t h r e e  components of  t he  g r a v i t y  anomaly f i e l d  

S s t e l l i t e  Triangulation.--Actual s a t e l l i t e  t r i a n g u l a -  

One each of t h r e e  BC-4 
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camsra system a t  Minnesota was moved t o  Va lka r i a ,  F l a . ,  
where s imultaneous obse rva t ions  were cont inued  w i t h  t h e  
cameras i n  Maryland and M i s s i s s i p p i .  T h i s  t r i a n g l e  was 
completed and t h e  camera a t  M i s s i s s i p p i  was moved t o  
Bermuda. A t  t h e  end o f  t h e  f i s c a l  yea r ,  obse rva t ions  
were underway f o r  t h e  t r i a n g l e  Maryland-Florida-Bermuda. 
I n d i c a t i o n s  a r e  t h a t  t h e s e  camera systems a r e  capable  o f  
de te rmining  d i r e c t i o n s  i n  space  w i t h i n  a s t anda rd  e r r o r  
o f  something b e t t e r  t han  one h a l f  second. 

All camera s t a t i o n s  had been t i e d  t o  t r i a n g u l a t i o n  
s t a t i o n s  on t h e  North American Datum o f  1927. However, 
t h e  t i e  t o  t h e  Bermuda camera was o n l y  by h igh  a l t i t u d e  
f l a r e  t r i a n g u l a t i o n  from p o i n t s  on t h e  eas t  c o a s t ,  and 
was cons idered  ve ry  weak. Wnen t h e  s a t e l l i t e  observa-  
t i o n s  a r e  completed, i t  i s  expected t h e  l a t i t u d e  and 
l o n g i t u d e  of t h e  Bermuda camera w i l l  be  determined w i t h i n  
a s t anda rd  e r r o r  o f  about  5 meters .  

Recovery Maintenance ProEram, --An average of  14 
men were on geode t i c  mark recovery  and maintenance i n  
Arkansas, C a l i f o r n i a ,  F l o r i d a ,  Georgia, Ind iana ,  Kansas, 
Lou i s i ana ,  Massachuse t t s ,  Minnesota, M i s s i s s i p p i ,  Missour i ,  
North Dakota, Oregon, Tennessee,  Texas,  V i r g i n i a ,  Wash- 
i ng ton ,  and Hawaii. 

t h e  r ep roduc t ion  of  o l d  d a t a  have been cont inued  i n  30- 
minute quadrangle  u n i t s .  The d r a f t i n g  and p u b l i c a t i o n  of 
t h e  1 :250,000-scale  h o r i z o n t a l  and v e r t i c a l  c o n t r o l  d i a -  
grams, i n  coope ra t ion  wi th  t h e  U. S. Geologica l  Survey, 
hava been cont inued .  
have been p r i n t e d .  

made t o  o r g a n i z a t i o n s  and i n d i v i d u a l s  on our  automatic  
mai l ing  l i s t .  I n  a d d i t i o n ,  about  ]t,300 a a i l i n g s  were made 
i n  response  t o  i n d i v i d u a l  r e q u e s t s  f o r  in format ion .  Sa le s  
t o  u s e r s  t o t a l e d  $12,739, and m a t e r i a l  valul-d a t  $66,091 
was d i s t r i b u t e d  t o  t h o s e  au tho r i zed  free d i s t r i b u t i o n .  

P u b l i c a t i o n  o f  Datq. --The p u b l i c a t i o n  of new d a t a  and 

A t o t a l  o f  158 o f  t h e s e  diagrams 

About 15,190 mai l ings  of geode t i c  c o n t r o l  da t a  were 

New York Geodetic Cornuuting Off ice . - -During t h e  p a s t  
year  t h i s  o f f i c e  was engaged i n  t h e  ad jus tment  o f  t r i a n g u -  
l a t i o n  and t r a v e r s e ;  t h e  p re l imina ry  computat ion o f  geode t i c  
l e v e l i n g ;  t h e  convers ion  o f  geodet ic  h o r i z o n t a l  c o n t r o l  
d a t a  t o  t h e  new format ;  the t yp ing  o f  l i s t s  o!' geogrnphic 
p o s i t i o n s  and p l ane  c o o r d i n a t e s ;  and t h e  e d i t i n g  and typ ing  
of  d e s c r i p t i o n s  of  t r i a n g u l a t i o n  s t a t i o n s  and bench marks. 
T h i s  o f f i c e ,  which averaged about  18 employees dur ing  t h e  
f i s c a l  yea r ,  was c losed  t h e  l a t t e r  p a r t  o f  June. A l l  em- 
p loyees  were given t h e  o p p o r t u n i t y  t o  t r a n s f e r  t o  t h e  
Washington o f f i c e  and e i g h t  accepted .  
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S p e c i a l  P r o j e c t s  

Af t e r  the Alaska ear thquake  o f  March 27,  1964,  a 
l e v e l  p a r t y  was s e n t  t o  Alaska t o  r e l e v e l  t h e  e x i s t i n g  
l i n e s  t o  de te rmine  the  changes i n  e l e v a t i o n .  P re l imina ry  
f i e l d  e l e v a t i o n s  r e s u l t i n g  from the r e l e v e l i n g  of  1964 
when compared w i t h  o r i g i n a l  l e v e l i n g  o f  1922 and 1923 
shows a maximum subs idence  of 5.6 f e e t  n e a r  Por tage ,  It  
i s  planned t o  r e l e v e l  a l l  of  t h e  e x i s t i n g  l i n e s  i n  
Alaska and p rov ide  a d d i t i o n a l  new l i n e s  a long e x i s t i n g  
r o a d s  t o  be used a s  a b a s i s  f o r  f u t u r e  e l e v a t i o n  changes. 

movement i n  t h e  Cook I n l e t  - P r i n c e  Wil l iam Sound a r e a ,  
a s  a r e s u l t  of  t h e  March 1964 Alaska ear thquake ,  were 
begun i n  t h e  Anchorage a r e a .  The surveys  were extended 
northward t o  Palmer and southeard  towards Seward and 
Whittier t o  determine r e l a t i v e  movements and t o  provide  
a s t r o n g  network f o r  de t e rmina t ions  o f  f u t u r e  e a r t h  
movements. Basic  c o n t r o l  throughout  t h i s  a r e a  c o n s i s t e d  
of  work of many seasons  and was n o t  of  s u f f i c i e n t  p r e -  
c i s i o n  t o  a c c u r a t e l y  de te rmine  movement. The p r e s e n t  
work u t i l i z e s  new o p t i c a l - e l e c t r o n i c  d i s t a n c e  measuring 
equipment a s  we l l  a s  ang le  obse rva t ions  t o  form a b a s i s  
t o  determine sma l l  l o c a l  movements a s  w e l l  a s  long range  
a r e a  movements. 

F i r s t - o r d e r  h o r i z o n t a l  c o n t r o l  surveys  t o  determine 

Re leve l ing  was undertaken i n  coope ra t ion  w i t h  t h e  
C a l i f o r n i a  Department of  Water Resources i n  t h e  De l t a  
Area o f  C a l i f o r n i a  which i s  l o c a t e d  i n  t h e  lowland r eg ion  
a t  t h e  conf luence  o f  t h e  Sacramento and San Joaqu in  
R ive r s .  The maximum s e t t l e m e n t  was 2.158 f e e t  a t  S tockton  
f r o 3  i.312 t o  1964. 
was undertaken i n  t h e  Galveston - Houston a r e a  o f  Texas 
t o  determine subs idence .  I n  coope ra t ion  w i t h  s e v e r a l  
l o c a l  agenc ie s  a r e l e v e l i n g  was undertaken of the n e t  
o f  l i n e s  i n  t h e  v i c i n i t y  o f  New Or leans  and a l s o  a r e -  
l e v e l i n g  a long  f i v e  l i n e s  r a d i a t i n g  from the  c i t y .  
Based on p r e l i m i n a r y  f i e l d  e l e v a t i o n s  t h e  subs idence  a t  
New Or leans  i s  shown t o  b s  about  1 . 2  f e e t  s i n c e  1951 
wi th  a subs idence  o f  1 .4  f e e t  s i n c e  1938 determined sou th  
o f  New Or leans  toward t h e  mouth o f  t h e  M i s s i s s i p p i  River .  

A r e l e v e l i n g  of 825 mi les  o f  l i n e s  
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Tabulation o f  Field A c t i v i t i e s  

Triangulat ion Reconnaissance 

V i c i n i t y  of .Hayward, 

San Fernando t o  

Cajon Pass h a l i f  

Cal i f . . . . . . . . . . . . . . . . .  

Bakersf ie ld  Cal i f . . . .  ...... 
Tota l . .  .......... 

S t a t e  I ' Area 

Number of Area 
S t a t  ions 

O l d  New Square Miles 
22 6 14,000 

33 4 710 
21 8 160 
76 18 14 ,870 

AlRbarna.....................,.... 
Alaska. . . . . . . . . . . . . . . . . . . . . . . . . .  
Arkansas... . . . . . . . . . . , . . . . . . . . . . .  
Cal i fornia . . . . . . . . . . . . . . . . . . . . . .  
Delaware... . . . . . . . . . . . . . . . . . . . . .  
F1-orida. . . . . . . . . . . . . . . . . . . . . . . . .  
Georgia........ ................. 
Idaho.. . . . . . . . . . . . . . . . . . . . . . . . . .  
Kansas. . . . . . . . . . . . . . . . . . . . . . . . . .  
Louis iana. . . . . . . . . . . . . . . . . . . . . . .  
Maryland ........................ 
Michigan.. . . . . . . . . . . . . . . . . . . . . . .  
Minnesota. . . . . . . . . . . . . . . . . . . . . . .  
Mississ ippi . . . . . . . . . . . . . . . . . . . . .  
Montana........ ................. 
New Jersey.. . . . .  ................ 
New Mexico.......... ............ 
New York........................ 
North Carol ina. . . . . . . . . . . . . . . . . .  
Oregon.. . . . . . . . . . . . . . . . . . . . . . . . .  
Pennsylvania... . . . . . . . . . . . . . .  ... 
South Carolina. . . . . . . . .  ......... 
Tennessee. . . . . . . . . . . . . . . . . . . . . . .  
Texas. . . . . . . . . . . . . . . . . . . . . . . . . . .  
Virginia . . . . . . . . . . . . . . . . . . . . .  ... 
Washington.. . . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . . . . . .  
** See t a b l e  of Precise  Geodimeter Trave * Electronic  Traverse a l s o  planned 

Square 
Miles 

795 
2 ,ooo* 

430 

** 

* *  ** ** 
1,550 
1,410 

2 50 
4,425 

2,475 

** ** 

10* 
** 

3 , 600 
2 , 950 

2,100 
4,150 

340* 
490* 

6,195* 
2,580* 
3,850 

44,090 

** 

r s e  
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Number o f  
S t a t e  St a t i o n s  

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

i; Alaska... . . . . . . . . . .  
Arizona.. . . . . . . . . . .  
Arkansas... . . . . . . . .  166 
Cal i forn ia  ......... 248 
Colorado... . . . . . . . .  95 
Flor ida . . . . . . . . . . . .  42 
Hawaii . . . . . . . . . . . . .  5 
Idaho , . . . . . . . . . ,  ... 42 
Kansas............. 
Kentucky......... 

......... 2 
Louisiana.. 
Michigan.. ........ 111 

4 
Minnesota.. 
Miss i ss ippi . .  ...... 
Montana............ 49 
Nebraska. , , . . . . . . . .  143 
New York.. , . . . . . . . .  32 
Ohio............... 122 
Oregon..... ........ 2 74 
South Carol ina. . . . .  120 
Tennassee. . . . . . . . . .  7% 
Texas. . . . . . . . . . . . . .  
Utah. . . . . . . . . . . . . . .  
Virginia. . . . . . . . . . .  212 
Washington......... 90 
West Virginia . . . . , .  5 
Wyoming...... ...... 10 5 
Puerto Rico.. . . . . . .  5 

Total . . . . . . . .  2,646 

.. ........ 1°rl 

*G 

** See t a b l e  o f  Precise  Geodimeter Traverse 
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Area 

Square 
Miles 

6 
300 

3,201* 
3,420 

1,430 
5,873 

5,500 
2 50 
290* 

6* 

3 700 

** 
10 

* 

1,350 
4,400 

560 

260* 
500* 

4,620 

2,745* 
2,435* 

%5* 
2,535* 

1,270 

80 

2 
48,273 

3,445 

S t a t e  Marked S t a t i o n s  

Kentucky. .......... 44 

Virginia . . . . . . . . . . .  174 

....... Minnesota... . . . . . . .  
Miss i ss ippi .  
Tennessee... . . . , . . .  68 

Total . . . . . . .  372 

82 

Miles of  
Road 

95 
215 

27 
85 

395 
817 



Precise  Geodimeter Traverse 

Loca l i ty  

A l  sbama 
Arkansas 
C a l i f o r n i a  
Delaware 
F lo r ida  
Georgia 
Loui s i ana 
Maryland 
M i s s i s s i p p i  
New Je r sey  
North Carol ina 
South Carolina 
Texas 
Virginia  
To ta l  

Reconnaissance Observed 
(mi l e s )  (mi l e s )  

50 
80 

63 5 
70 
40 
20 

385 
25 

295 
7 5  

280 

120 
2,445 185 

Astronomic De t ermina t ions 
(Including o ld  s t a t i o n s )  

Loc a1 i t v  L a t i t u d e  Lonnitude Azimuth 

C a l i f o r n i a . . . . . . . . . . . .  9 9 34 
F l o r i d a . . . . . . . . . . . . . . .  25  21 29 
I l l i n o i s . . . . . . . . . . . . . .  2 

Kansas . . . . . . . . . . . . . . . .  1 

Maine . . . . . . . . . . . . . . . . .  13 1 3  - 
Massachuset ts . . . . . . . . .  8 2 - 
M i s s i s s i p p i  ........... 1 

New Mexico.. . . . . . . . . . .  54 55 - 
............. 2 3 Vi rg in i a .  2 

.. l a  7 7 West I n d i e s . . . . . . . . .  

- - 
- - 

- - 
New Hampshire.. ....... 6 6 - 

- - - 
T o t a l  124 11 5 a ~4 
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Geodimeter Base-Line Measurements 

Loca l i ty  Length i n  
Miles 

Am 2-Bell 2. Ar i z  ........................ 2.63 
B e l l  2.Union. Ar iz  ...................... 3.86 
Geller-Daly. Ariz ....................... 2.82 
Lacklner RM 3-Bel la i re  RM 5. Tex . . . . . . . .  6.57 

B e l l a i r e  RM 5-U of Houston. Tex . . . . . . . . .  7.60 
F i r e  RM 3-Wayne RM 5. Tex ............... 6.22 
B e l l a i r e  RM 5-Houston S Base. Tex . . . . . . .  11.59 
F i r e  RM 3-Houston S Base. 6.84 
Houston N Base RM 2-Houston S Base. Tex . . 5.29 
Yarbrough-Glendale. Ark ................. 8.86 
Garden-Keller. Kans ....................... 13.51 
Cairo-Bergner. Kans ...................... 9.93 
Martin-Gregg. Kans ...................... 8.61 
Davis-Turtle Texas ...................... 12.77 
Boyd-Allen. $exas ........................ 10.21 

Livermore East Base:Livermore West Base. 
Cal i f  ................................. 3.80 

Llano W Base-Llano E Base. Cal i f  . . . . . . . .  10.08 
Eastland-D 23. Mich ..................... 6.34 

Buck-High Knob 2.  Va .................... 11.51 
Buck-Pine. Va ........................... 6.74 
F e l t .  Va.-Saddle, N . C .  .................. 10.16 
Roanoke-Lewis. Va ....................... 9.92 
Oneida-Boissevain. Va ................... 5.52 
Tower H i l l - W i l l i s  2 .  Va ................. 6.64 
McQueen-Grant. Va ....................... 8.66 

Lacklner FU4 3-Wayne RM 5. Tex . . . . . . . . . . .  7.91 

Tex . . . . . . . . . . .  

South-Kress. Texas ....................... 9.58 

Purdy 2-Rouge. Mich ..................... 9.37 

To t a l  223.28 
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Gravity Determinations 
(Including c l d  stations) 

California ................ 
Florida ................... 
Illinois .................. 
Indiana ................... 
Iowa ...................... 
Kentucky .................. 
Louisiana ................. 
Maryland .................. 
Minnesota ................. 
Mississippi ............... 
Montana ................... 
New Jersey ................ 
New York. ................. 
North Dakota .............. 
Ohio ...................... 
Oklahoma .................. 
Pennsylvania .............. 
Tennessee ................. 
Texas ..................... 
Virginia .................. 
Washington ................ 
Wisconsin ................. 
Marshall Islands .......... 

Total 

Base nat 
stations 

27 

144 
.. 
.. 
.. 
.. 

.. 

4 
.. 
.. 

.. 

.. 

5 
.. 

.. 

3 
.. 
.. 

.. 

25  

Level line 
stations 

.. 

.. 
105 

40 

16 

17 

3 
.. 
60 

57 

172 

15 
.. 
16 

64 

1 

9 5  

43 
.. 

.. 

.. 

16 
.. 

720 
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Lev e l  ing 

S t a t e  

Alaska. . . . . .  
Arizona... . .  
Ca l i forn ia . .  
Connecticut. 
Delaware.... 
F lor ida .  .... 
Idaho. ...... 
Louisiana. .  . 
Maine....... 
Maryland .... 
Minnesota... 
Miss i ss ippi .  
Missouri.. . .  

F i r s t -  
Order 

Miles 
80 
12 

1,126 
1 

164 
60 

2 
673 

0 
114 

20 
52 
93 

Second- 
Order 

M i l  e s 
0 
0 

170 
3 
0 
0 

87 
0 

100 
0 
0 
0 

681 

F i r s t -  
Order I S t a t e  

I 

Miles 
Nevada.. ... 37 
New Jersey .  0 
New York... 0 
North Carolina 0 
North Dakota 195 
Ohio.. ..... 62 
Oregon.. ... 0 
Texas.. .... 817 
Utah.. ..... 17 
Virginia.. . 144 
Wyoming.. .. 0 

Tota l  ...... 3,669 

Summary of Geodetic F ie ld  ODerations 

l s t - ,2nd- ,  and 3rd-  
order  t r i a n g u l a t i o n  
s t a t i o n s . . . . . . . . . . .  

1 s t -  and 2nd-order 
l e v e l i n g  ( m i l e s ) . , .  

1s t -order  base 
l i n e s  ( taped) .  ..... 

Geodimeter base l i n e s  
Prec ise  Geodimeter 

Traverse (mi les ) .  .. 
2nd-order base l i n e s  

( tap ed ) ............ 
Lati tude S t a t i o n s . . . .  
Longitude S t a t i o n s . . .  
Azimuth S t a t i o n s . . . . .  
Gravity S t a t i o n s . . . . ,  

F i s c a l  Year 
1964 

2,646 

7,355 
0 

28 

185 
0 

103 
98 
82 

801 

Second- 
Order 

Miles 
116 

7 
8 
5 

1,889 
3 

41 
19 

272 
271 
14 

3,686 

Tota l  t o  
June 30, 1964 

173 731 

4-83 , 371 

4 53 
242 

936 

59 
2,005 
1 809 
1,794 

18,133 
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Photogrammetry D i v i s i o n  

g raph ic  and o t h e r  d e t a i l e d  surveying  of  l and  a r e a s  
r e q u i r e d  f o r  t h e  c o n t r o l  of  hydrographic  su rveys ,  f o r  
t h e  c o n s t r u c t i o n  and up-to-date  maintenance o €  ae ro -  
n a u t i c a l  and n a u t i c a l  c h a r t s ,  f o r  t h e  l o c a t i o n  of  a i d s  
t o  a i r  and marine n a v i g a t i o n ,  and f o r  o t h e r  Bureau pur -  
poses .  The D i v i s i o n  o p e r a t e d  a i r c r a f t  f o r  a e r i a l  photo-  
graphy,  made f i e l d  su rveys ,  and performed o f f i c e  photo-  
grammetric p r o c e s s i n g  us ing  a l l  t y p e s  o f  photogrammetr ic  
measuring instruments. It  c o l l a b o r a t e d  wi th  o t h e r  
o f f i c e s  o f  t h e  Bureau i n  t h e  a p p l i c a t i o n  of  photography 
and photogrammetry t o  t h e  Bureau 's  v a r i e d  programs such  
a s  t h e  development and o p e r a t i o n  of deep-sea cameras and 
measurement o f  t i d a l  c u r r e n t s ;  photogrammetric measure- 
ment of  e a r t h  c r u s t a l  movement; and t h e  p l ann ing  and 
o p e r a t i o n s  o f  t h e  S a t e l l i t e  T r i a n g u l a t i o n  Program. The 
D i v i s i o n  provided  photogrammetr ic  c o n s u l t a n t  s e r v i c e s  
t o  f e d e r a l ,  s t a t e ,  and l o c a l  agenc ie s  and t o  p r i v a t e  
eng inee r ing  f i r m s ,  and performed s p e c i a l  photogrammetr ic  
su rveys  €or o t h e r  f e d e r a l  agenc ie s  and s t a t e s .  I t  
d i s t r i b u t e d  photographs ,  su rvey  d a t a ,  and c o p i e s  of 
manuscr ip t  maps t o  agenc ie s  o f  t h e  government and t o  
t h e  g e n e r a l  p u b l i c .  

The Photogrammetry D i v i s i o n  per forms t h e  topo-  

Photogrammetric su rvey ing  and mapping were i n  pro-  

7 i n c l u d i n g  Alaska ,  Hawaii ,  and Puer to  R ico )  f o r  hydro-  
g raph ic  and n a u t i c a l  c h a r t i n g  pu rposes ,  f o r  t h e  a i r p o r t  
c h a r t i n g  and a e r o n a u t i c a l  a i d  l o c a t i o n  program c a r r i e d  
on €or  t h e  Fede ra l  Av ia t ion  Agency, and f o r  o t h e r  Bureau 
and n a t i o n a l  c o o p e r a t i v e  programs.  

was devoted  t o  t h e  Alaska ea r thquake  a r e a  du r ing  t h e  
l a s t  q u a r t e r  o f  t h e  f i s c a l  yea r .  A i r  Photographic  Miss ion  
6401, us ing  t h e  Coast  Guard DC-4 a i r c r a f t ,  was a c t i v a t e d  
immedia te ly  a f t e r  t h e  ea r thquake  of  March 27 and a r r i v e d  
a t  Anchorage, Alaska ,  on A p r i l  2 .  T h i s  mis s ion  o b t a i n e d  
a e r i a l  photography of  t h e  s e v e r e l y  damaged p o r t s  of Kodiak, 
Seward, Anchorage, W h i t t i e r ,  Valdez ,  and Cordova on A p r i l  4 
f o r  t h e  p r e p a r a t i o n  of  c h a r t l e t s  showing t h e  c o n d i t i o n s  
of  t h e s e  p o r t s  immedja te ly  fo l lowing  t h e  ear thquake .  The 
mis s ion  t h e n  con t inued  a e r i a l  photography f o r  s e i s m o l o g i c a l  
s t u d i e s  and f o r  s u p p o r t  o f  hydrographic  surveys  by s h i p s  
a r r i v i n g  i n  t h e  ea r thquake  a r e a  i n  e a r l y  A p r i l .  P lans  
were made t o  c o n t i n u e  us ing  Air Photographic  Mission 6401 
i n  Alaska throughout  t h e  remainder  o f  t h e  photographic  
season  and t o  d i s p a t c h  A i r  Photographic  Mission 6402 t o  
t h e  a r e a  f o r  about  one month i n  t h e  f i r s t  q u a r t e r  o f  1965 
so a s  t o  o b t a i n  photography f o r  s e i s m o l o g i c a l  s t u d l e s  
and f o r  the suppor t  of' an i n t e n s i v e  Iiydrogrnphic survey  ef ' for t  
i n  t h e  ea r thquake  a r e a  i n  f i s c a l  y e a r s  1965 and 1966. 

r e s s  d u r i n g  t h e  yea r  th roughout  t h e  Uni ted  S t a t e s  

A c o n s i d e r a b l e  p a r t  o f  t h e  D i v i s i o n ' s  t o t a l  e f f o r t  
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Outstanding progress was made in the application of 
color aerial photography to mapping in fiscal year 1964. 
In the fall of 1963, the Eastman Kodak Company, at the 
request of the Coast and Geodetic Survey, furnished the 
first glass plates for color diapositives. These plates 
for color diapositives were very successful and are now 
available for purchase from that company. They pro- 
vided the last link in the chain of instruments and 
materials needed for photogrammetric mapping with color. 
Because of these plates, recent improvements in the 
speed and resolution of c o l o r  aerial films, and the 
availability of optical viewing plotting instruments, 
color aerial photography can now be used for all steps 
in photogrammetric mapping, that is, for aerotriangu- 
lation by either analog or analytic methods, and for 
map delineation on stereoscopic instruments. Color 
photography need no longer be considered as an adjunct 
to black and white photography; it stands alone as a 
complete photogrammetric procedure. This fact represents 
a landmark in the development of photogrammetry and will 
have far-reaching effects on the economy and effective- 
ness of photogrammetric mapping and resource evaluation. 

The possibilities of analytic block aerotriangula- 
tion were dramatically demonstrated during the year by 
completion of the aerotriangulation over a small area 
at Salt Lake City, Utah, where repeat aerial photography 
and aerotriangulation will be done to measure crustal 
movement along a fault line, The horizontal positions 
and eLevations of a large number of points targeted 
prior to aerial photography with a glass plate camera 
were determined with a mean square error of 11/4 inches 
throughout a square area 0.6 mile on a side. As a 
result of the success of this test a new test was 
initiated in cooperation wi Lh the beodesy Division late 
in the fiscal year to determine the adequacy of photo- 
grammetric block aerotriangulation for establishing 
control for mapping and other purposes over a larger 
area. The new test will include analytic block aero- 
triangulation over a square area about 40 miles on a 
side. Part of the area will be photographed with both 
film and glass plate cameras to determine the relative 
accuracies of aerotriangulation with glass plate nega- 
tives as compared to film negatives with eight fiducial 
marks for film distortion compensation. 

The new deep-sea stereoscopic camera system operated 
very satisfactorily on oceanographic cruises of the ships 
EXPLORER and PIONEER, During the Indian Ocean cruise of 
the ship PIONEER, 35mm. stereoscopic photography of the 
floor of the Mindanao Trench was obtained at a depth of 
26,090 feet. 
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An impor t an t  improvement i n  t h e  p rocedures  f o r  
photogrammetr ic  measurement o f  t i d a l  c u r r e n t s  was made 
by s u b s t i t u t i n g  aluminum powder f o r  f i r e  foam t o  pro-  
v i d e  f l o a t i n g  t a r g e t s .  The aluminum powder i s  made up 
i n  sma l l  pape r  packages t h a t  a r e  dropped from a small 
a i r c r a f t  t o  p r o v i d e  t h e  d e s i r e d  d e n s i t y  and placement  
of t h e  t a r g e t s  du r ing  a e r i a l  photography.  T h i s  pro-  
cedure  g r e a t l y  s i m p l i f i e s  t h e  seed ing  of  t a r g e t s  a s  
compared t o  t h e  former use  of b o a t s  f o r  t h i s  purpose.  

The r e s e a r c h  and development phases  o f  s a t e l l i t e  
t r i a n g u l a t i o n  were l a r g e l y  completed,  and t h e  Coast  
and Geodet ic  Survey system became o p e r a t i o n a l  f o r  t h e  
use of  s a t e l l i t e s  ECHO I and ECHO I1 t o  perform geo- 
d e t i c  t r i a n g u l a t i o n  ove r  l i n e s  up t o  1,000 m i l e s  long .  
A t  t h e  c l o s e  o f  t h e  f i s c a l  y e a r ,  t h r e e  t r i a n g l e s ,  i n -  
c l u d i n g  Minnesota ,  M i s s i s s i p p i ,  Maryland, F l o r i d a ,  and 
Bermuda, had been obse rved ;  and approximate ly  30 per -  
c e n t  of  t h e  d a t a  r e d u c t i o n  had been completed.  

A e r i a l  Labora to rv  m o t o a r a o h v  

Two a i r  photographic  mis s ions  took  t h e  a e r i a l  
photography r e q u i r e d  f o r  t h e  n a u t i c a l  c h a r t i n g  program, 
t h e  a i r p o r t  su rvey  program c a r r i e d  on f o r  t h e  F e d e r a l  
Av ia t ion  Agency, t h e  s p e c i a l  su rveys  done f o r  o t h e r  
a g e n c i e s ,  and f o r  r e s e a r c h  and development work i n  
photogrammetry. A l l  a e r i a l  photography was s i n g l e - l e n s ,  
us ing  panchromat ic ,  i n f r a r e d ,  and c o l o r  f i l m .  The 
n i n e - l e n s  camera,  des igned  by t h e  Coas t  and Geodet ic  
Survey e s p e c i a l l y  f o r  c o a s t a l  mapping, was r e t i r e d  and 
p u t  i n  t h e  Smithsonian I n s t i t u t e  a f t e r  many y e a r s  o f  
h i g h l y  e f f e c t i v e  o p e r a t i o n  on Coast  and Geodet ic  Survey 
p r o j e c t s .  The f i r s t  survey  f l i g h t  o f  t h i s  camera was 
made on A p r i l  30, 1937 and t h e  l a s t  f l i g h t  t ook  p l a c e  
on June  17 ,  1962. The volums and t y p e  o f  photography 
t a k e n  du r ing  t h e  f i s c a l  yaa r  1964 a r e  shown i n  t h e  
accompanying t a b l e .  

and Geodet ic  Survey crew us ing  a l e a s e d  a i r c r a f t .  T h i s  
mis s ion  o p e r a t e d  throughout  t h e  c o n t i n e n t a l  United 
S t a t e s ,  Puer to  Rico ,  and t h e  V i r g i n  I s l a n d s .  

Guard-Coast and Geodet ic  Survey mis s ion ,  u s ing  a Coas t  
Guard DC-4 a i r c r a f t  f o r  long-range  o p e r a t i o n s .  
mi s s ion  was a s s igned  a lmost  e x c l u s i v e l y  t o  Alaska du r ing  
t h e  l a s t  q u a r t e r  of  t h e  y e a r  f o r  photography of  t h e  Alaskan 
ea r thquake  a r e a .  The c o o p e r a t i v e  Coas t  Guard-Coast and 
Geodet ic  Survey arrangement  f o r  an  a i r c r a k t  w i l l  be  d i s -  
con t inued  i n  t h e  second q u a r t e r  o f  f i s c a l  yea r  1965 and 

A i r  Photographic  Miss ion  6402 i s  ope ra t ed  by a Coas t  

Air Photographic  Miss ion  6401 i s  a c o o p e r a t i v e  Coas t  

T h i s  
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Coast Guard a i r c r a f t  w i l l  be replaced by a l ea sed  a i r c r a f t  
t o  be operated by Coast and Geodetic Survey personnel i n  
t h e  same manner a s  Mission 6402. 

The Coast and Geodetic Survey i s  p a r t i c i p a t i n g  w i t h  
a number of  o t h e r  Government agencies and p r i v a t e  f i rms 
i n  a program of "Cololr Photography Tes t s "  sponsored by the  
American Society of Photogrammetry. Coast and Geodetic 
Survey p a r t i c i p a t i o n  i n  t h i s  e f f o r t  includes t h e  fu rn i sh -  
ings of  an a e r i a l  photographer, t he  processing of c o l o r  
f i l m  and p l a t e s ,  and t e c h n i c a l  advice and a s s i s t a n c e  t o  
t he  p a r t i c i p a n t s .  

Linear Miles of  Aer i a l  PhotonraDhv 

Program Mission Mission To ta l  
6401 6402 

Naut ical  Charting 1 , 6 4 5  2,965 4,610 
Aeronautical  Charting 230 5,305 5,535 

2 600 1.290 3.890 
T o t a l  4,475 9,560 14,035 

Miscellaneous P r o j e c t s  

Film ExDosed -- 

T m e  of Film - -  No. Rolls 

Panchromatic 69 

I n f r a r e d  6 

Color - 66 

T o t a l  141 

Laboratorv Processine, and P r i n t i n g  

Aer i a l  nega t ives  developed 27 233 
Nine-lens p r i n t s  296 

Single- lens  p r i n t s  (black and wh i t e )  54,265 

Single- lens  p r i n t s  ( c o l o r )  4,800 

Photographic p l a t e s  ( c o l o r )  
Photographic p l a t e s  (b l ack  and white)  2,231 

1,150 
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F i e l d  Surveys 

a l l  c o a s t s  o f  t h e  United S t a t e s  t o  e s t a b l i s h  c o n t r o l  
f o r  hydrographic  p a r t i e s ,  t o  l o c a t e  a i d s  t o  nav iga t ion ,  
t o  make surveys  o f  mari t ime f a c i l i t i e s  f o r  t h e  prepara-  
t i o n  of  s m a l l - c r a f t  c h a r t s ,  t o  f i e l d - e d i t  c h a r t  drawings,  
and t o  provide  c o n t r o l  f o r  photogrammetric mapping. 
O v e r a l l  accomplishments a r e  shown i n  t h e  accompanying 
t a b l e .  

These photogrammetric f i e l d  u n i t s  provided hydro- 
g raph ic  c o n t r o l  and suppor t  f o r  11 s h i p s  and 1 shore-  
based hydrographic  p a r t y  and made f a c i l i t y  surveys  f o r  
19 n a u t i c a l  c h a r t s .  

Twelve t o  f o u r t e e n  f i e l d  u n i t s  cont inued  a i r p o r t  
surveys  and surveys  f o r  t h e  l o c a t i o n  of  a i d s  t o  a i r  
n a v i g a t i o n  i n  a l l  of  t h e  s t a t e s  f o r  t h e  Fede ra l  Avia t ion  
Agency; o t h e r  f i e l d  u n i t s  were engaged i n  coope ra t ive  
work f o r  t he  S t a t e s  o f  Arizona,  C a l i f o r n i a ,  and New 
J e r s e y  and f o r  t h e  Corps of  h g i n e e r s  a s  r e p o r t e d  under 
"Nat ional  and I n t e r n a t i o n a l  Coopera t ios . "  

Hor i zon ta l  and v e r t i c a l  c o n t r o l  surveys  f o r  the  
t e s t  a r e a  f o r  photogrammetric measurement of c r u s t a l  
movement a t  S a l t  Lake C i t y ,  Utah, were r epea ted  t o  i n -  
c r e a s e  t h e  p r e c i s i o n  o f  t h e  ground c o n t r o l  i n  accord 
w i t h  t h e  h igh  p r e c i s i o n  a t t a i n e d  i n  t h e  a n a l y t i c  block 
a e r o t r i a n g u l a t i o n  mentioned e a r l i e r  i n  t h i s  r e p o r t .  

of  t h e  f i e d  i d e n t i f i c a t i o n  of ground c o n t r o l  on a e r i a l  
photographs ,  p a r t i c u l a r l y  f o r  work done i n  Alaska. S p e c i a l  
i n s t r u c t i o n  pane l s  were prepared  and s e n t  t o  f i e l d  p a r t i e s ,  
i nc lud ing  t h e  Alaska s h i p s ,  and a s p e c i a l  cour se  f o r  
s h i p  pe r sonne l  was prepared  and w i l l  be g iven  a t  S e a t t l e  
du r ing  t h e  w i n t e r  of  1964-1965. 

Photogrammetric f i e l d  survey u n i t s  ope ra t ed  along 

Work cont inued  toward t h e  improvement o f  t he  accuracy  

0 f f i c  e A c t i v i t i e s  

Photogrammetric o f f i c e  a c t i v i t i e s  inc luded  t h e  p lan-  
n ing  of surveying  and mapping p r o j e c t s ;  d i r e c t i n g  and 
reviewing o f  a e r i a l  photography and f i e l d  surveys ;  p rocess -  
ing  o f  a e r i a l  photography;  a e r o t r i a n g u l a t i o n  f o r  p o s i t i o n -  
i n g  hydrographic  c o n t r o l ,  landmarks and a i d s  t o  n a v i g a t i o n ,  
and map c o n t r o l ;  photogrammetric measurements and e l e c t r o n i c  
computer p rocess ing  of d a t a  of  t h e  S a t e l l i t e  T r i a n g u l a t i o n  
p r o j e c t ;  compi l a t ion  o f  maps and v a r i o u s  t e r r a i n  d a t a  from 
photography and f i e l d  surveys ;  developmsnt and a p p l i c a t i o n  
of t echn iques  f o r  new Bureau programs and needs ;  s p e c i a l  
photogrammetric work f o r  o t h e r  agenc ie s ;  t r a i n i n g  of employees 
and f o r e i g n  s t u d e n t s ;  t e c h n i c a l  a s s i s t a n c e  t o  o t h e r  Fede ra l ,  
S t a t e ,  and l o c a l  agenc ie s ,  p r i v a t e  firms, and f o r e i g n  v i s i -  
t o r s ;  and a c t i v e  p a r t i c i p a t i o n  i n  n a t i o n a l  and i n t e r n a t i o n a l  
t e c h n i c a l  groups and s o c i e t i e s .  
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Summary of Coastal  Mapping 
Hydrographic Support and Nautical  Charting 

cn 
0 

Atlant ic  Coast 
Maine t o  Cape Henry 
Cape Henry t o  Key West 

Puerto Rico and  Virgin 
I s lands  

Gulf Coast 
P a c i f i c  Coast 

Cal i forn ia  
Oregon and Washing ton  

Earthauake Area 
G u l f  of  Alaska 
Western and northern 

Alaska 

a reas  

Total  I 

Fie ld  Surveys 
(Including hydrographic 

Shoreline 
(Linear ( Square 
Miles 

2 40 

400 

290 
70 

55 
12  5 

240 

42 5 
3 55 
70 

55 
12 5 

- 

Compilation Map 

Shorel ine 
(Linear 
Miles 1 

75 
33 5 
50 

195 
12 5 

95 
90 

65 

- 

- 

Area 
( Square 
Miles 1 

105 
420 

50 
285 
180 - 
105 
185 

95 
- 

1,425 

Regis'tered 

Number 

Maps 

130 



The l a r g e r  p a r t  o f  t h e  photogrammetric o f f i c e  
a c t i v i t y  was devoted t o  t h e  Bureau 's  n a u t i c a l  c h a r t  
program and t o  t h e  a i r p o r t  c h a r t i n g  program c a r r i e d  on 
f o r  t h e  Fede ra l  Avia t ion  Agency, a s  r epor t ed  under 
"Nat iona l  and I n t e r n a t i o n a l  Cooperat ion."  During t h e  
year  o f f i c e  work was i n  p r o g r e s s  on 28 surveying  pro-  
j e c t s  f o r  hydrographic  c o n t r o l  and n a u t i c a l  c h a r t i n g  
i n  v a r i o u s  a r e a s  a long  t h e  c o a s t l i n e  of  conterminous 
United S t a t e s  and i n  Alaska, Hawaii, and Pue r to  Rico.  
A t o t a l  o f  175 s p e c i a l l y  prepared  survey  s h e e t s  t o -  
g e t h e r  w i t h  a e r i a l  photographs were fu rn i shed  t o  ll 
s h i p s  and 1 shore-based hydrographic  p a r t y  f o r  hydro- 
graphic  o p e r a t i o n s .  A summary of accomplishments under 
the  n a u t i c a l  c h a r t i n g  program i s  g iven  i n  t h e  
accompanying t a b l e .  

6402 pe rmi t t ed  con t inu ing  s u r v e i l l a n c e  o f  t h e  c o a s t l i n e  
f o r  changes and r a p i d  c o r r e c t i o n  o f  sho re  and l a n d  i n -  
format ion  on n a u t i c a l  c h a r t s  by t h e  a p p l i c a t i o n  o f  new 
photography d i r e c t l y  t o  the  c h a r t  drawings. A t o t a l  o f  
160 r e g u l a r  c h a r t s  and 20 s m a l l - c r a f t  c h a r t s  were cor -  
r e c t e d  i n  t h i s  manner. I n  a d d i t i o n ,  110 l a r g e - s c a l e  
c o a s t a l  maps were r e v i s e d  f o r  c h a r t  compi la t ion .  Color  
photography g r e a t l y  improved t h e  a b i l i t y  t o  l o c a t e  a i d s  
t o  n a v i g a t i o n  and landmarks by d i r e c t  a p p l i c a t i o n  o f  
new photography t o  c h a r t  drawings and maps wi thout  f i e l d  
i n v e s t i g a t i o n ;  435 a i d s  t o  n a v i g a t i o n  and 329 landmarks 
were p o s i t i o n e d  i n  t h i s  manner. 

r e f i n i n g  o f  a l l  phases  o f  numerical  photogrammetry so 
a s  t o  t a k e  maximum advantage o f  t h e  i n h e r e n t  accu rac i e s  
o f  d i g i t a l  computers f o r  a e r o t r i a n g u l a t i o n .  Accuracies  
p o s s i b l e  w i t h  photogrammetric a e r o t r i a n g u l a t i o n  were 
demonstrated by t h e  t e s t  p r o j e c t  a t  S a l t  Lake C i t y ,  
Utah, mentioned e a r l i e r .  

a e r o t r i a n g u l a t i o n  w i l l ,  however, depend on t h e  automa- 
t i o n  o f  bo th  the  photograph measuring engines  and 
e l e c t r o n i c  computer programs. A cons ide rab le  amount of  
automation o f  t h e  l a t t e r  was accomplished t h i s  year  by 
reprograming f o r  l a r g e r  computers and a t  t h e  same t ime 
combining t h e  e x i s t i n g  programs t o  permi t  conputer  de- 
c i s i o n s  f o r  t h e  automatic  r e j e c t i o n  o f  f a u l t y  d a t a .  

The f i n a l  phase o f  a n a l y t i c  a e r o t r i a n g u l a t i o n ,  t h e  
block ad jus tment ,  was programmed f o r  s o l u t i o n  on t h e  
IBM 7030 ( S t r e t c h )  computer of  t h e  Weather Bureau. A r -  
rangement f o r  the  use  o f  t h i s  l a r g e  computer, and t h e  
procurement o f  ou r  own IBM 1401 computer accesso ry  f o r  
p repa r ing  the  magnetic t a p e  i n p u t  f o r  t h e  S t r e t c h  computer, 

The ready  f a c i l i t y  o f  a e r i a l  photography w i t h  Mission 

I n  f i s c a l  yea r  1964, much e f f o r t  was devoted t o  t he  

The f u l l  economy o f  numer ica l  photogrammetry f o r  
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have reduced computation time f o r  a l a r g e  block a d j u s t -  
ment from approximately 30 hours on t h e  IBM 65’0 t o  a . 
few minutes and eliminated seve ra l  hours of ca rd  hand- 
l i n g  a s  w e d .  

Another a p p l i c a t i o n  of  t h e  IBM 1401 and S t r e t c h  
computers was t h e  s o l u t i o n  of about 80 percent  of t h e  
computing e f f o r t  required f o r  t h e  S a t e l l i t e  T r i angu la t ion  
program. The work completed on t h i s  program i n  f i s c a l  
year 1964 could not  have been accomplished without t h e  
use of t h e  IBM 1401 and S t r e t c h  computers because of a 
l a c k  of both manpower and computer f a c i l i t i e s  f o r  such 
a l a r g e  undertaking. 

c a l i b r a t e d  during t h e  year  f o r  a n a l y t i c  ae ro t r i angu la -  
t i o n  and f o r  s a t e l l i t e  t r i a n g u l a t i o n .  Both t h i s  com- 
pa ra to r  and the  two monocular comparators were placed 
on two-shif t  ope ra t ions  i n s o f a r  as manpower l i m i t a t i o n s  
permit ted.  Thus t h e  t o t a l  instrument c a p a c i t y  f o r  
p l a t e  measurements was increased considerably during t h e  
year but  cannot ye t  be f u l l y  r e a l i z e d  because of i n su f -  
f i c i e n t  personnel.  

A p r e c i s i o n  stereo-comparator was i n s t a l l e d  and 

E lec t ron ic  Computing Divis ion 

An IBM 1401 Data Processing System was i n s t a l l e d  
i n  October 1963. T h i s  system i s  being l eased  p r imar i ly  
t o  process  geomagnetic da t a  i n  connection w i t h  t h e  In-  
t e r n a t i o n a l  Year of t h e  Quiet Sun ( IQSY)  program. The 
program i s  supported coope ra t ive ly  by National Aero- 
n a u t i c s  and Space Administration, National Science Founda- 
t i o n ,  and Coast and Geodetic Survey. I n  a d d i t i o n ,  t h e  
IBM 1401 se rves  t o  prepare magnetic t ape  inpu t  f o r  t h e  
Weather Bureau S t r e t c h  computer. Magnetic t ape  output  
from S t r e t c h  i s  converted back t o  punched cards  o r  
p r in t ed  r e p o r t s  a s  appropr i a t e  on t h e  bureau-operated 
IBM 1401. Other a p p l i c a t i o n s  on t h e  IBM 1401 computer 
include s t a r  i d e n t i f i c a t i o n  from t h e  Boss S t a r  Catalogue, 
d a t a  reduct ion f o r  1965.0 Isogonic Chart s e r i e s ,  reduc- 
t i o n  of aeromagnetic da t a  t o  sea l e v e l  p repa ra t ion  of 
tapes  o f  each geomagnetic element ( D ,  i ,  H), p a y r o l l ,  
c o s t  accounting, c h a r t s  inventory,  and production con- 
t r o l  f o r  t h e  Of f i ce  of Cartography. 

S t r e t c h  computer on some of  t h e  l a r g e r  s c i e n t i f i c  and 
t e c h n i c a l  a p p l i c a t i o n s .  The S t r e t c h  computer was used 
t o  r e l i e v e  the IBM 1620 of  t h e  heavy load t h a t  had 
developed, Several  programs had become very time con- 
suming on t h e  IBM 1620, The S t r e t c h  Computer has been 
employed on seve ra l  s t e p s  of  t h e  s a t e l l i t e  t r i a n g u l a t i o n  
d a t a  reduct ion;  t h e  computation of earthquake hypocenters 

Arrangements were made t o  u t i l i z e  t h e  Weather Bureau 
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and magnitudes; t h e  r e s e c t i o n  and matr ix  reduct ion f o r  
a n a l y t i c  a e r o t r i a n g u l a t i o n ;  and var ious analyses  of 
geomagnetic data .  The S t r e t c h  computer i s  so l a r g e  and 
fas t  t h a t  i t  accomplishes t h e  hypocenter determination 
work i n  one-eight ie th  of t h e  time used on t h e  IBM 1620. 
The u n i t  c o s t  per  computation was reduced. Tne number 
of hypocenters computed has  increased,  so t h a t  g r e a t e r  
p r o d u c t i v i t y  i s  achieved. Also t h e  e n t i r e  program can 
be handled i n  one pass i n s t e a d  of t h r e e .  Additional 
op t ions  f o r  t he  hypocenter computations a r e  r e a d i l y  
a v a i l a b l e  i n  t h e  S t r e t c h  program. 

The IBM 1620 was r e l i eved  of most of t h e  hypocenter 
c a l c u l a t i o n s  l a t e  i n  t h e  year.  U n t i l  t h a t  t ime, i t s  top 
p r i o r i t y  was t h e  work of t h e  Seismology Division. The 
IBM 1620 was u t i l i z e d  a l s o  on geodet ic  t r i a n g u l a t i o n  com- 
p u t a t i o n s ,  some of  t h e  l e s s  time consuming s a t e l l i t e  
t r i a n g u l a t i o n  work, compilation and execution of  "open 
shop" Fortran programs, and t h e  production of a n a l y t i c a l  
graphs through t h e  Cal-Comp p l o t t e r .  

1620 has been used t o  produce d i sp lays  i n  g raph ica l  form 
f o r  t h e  seismological analyses  a s  we l l  a s  s a t e l l i t e  
t r i a n g u l a t i o n  da ta  analyses .  

usage diminished a s  t h e  year progressed. Geodetic com- 
p u t a t i o n s ,  a n a l y t i c a l  a e r o t r i a n g u l a t i o n ,  p a y r o l l ,  c o s t  
accounting, cartography production c o n t r o l ,  and s p e c i a l  
r eques t s  a s  appropr i a t e  were a l s o  accomplished on t h e  
IBM 650 u n t i l  programs became ope ra t iona l  on o t h e r  com- 
p u t e r s .  It  i s  a n t i c i p a t e d  t h a t  t h e  IBM 650 w i l l  be 
phased ou t  and r e l eased  by t h e  c l o s e  of f i s c a l  year 1965. 

personnel of o t h e r  d i v i s i o n s  f o r  t r a i n i n g  i n  For t r an  
programing, basic  computer concepts,  and such spec ia l i zed  
t r a i n i n g  t h a t  has  been required.  This  included the  
admin i s t r a t ion  of standard IBM a p t i t u d e  t e s t s  f o r  pro- 
gramers. Aptitude t e s t s  were used i n  t h e  s e l e c t i o n  of 
ope ra to r  personnel f o r  t h e  d i v i s i o n .  Fo r t r an  programer 
t r a i n i n g  has been monitored by t h i s  d i v i s i o n  for ,  e i g h t  
employees of t h i s  Bureau. Course ma te r i a l s  were supplied 
by IBM. 

sonnel of many d i v i s i o n s  of t h e  Bureau. This  has  ranged 
from advice on complex programing t o  t h e  obtaining of 
p r i c e s  and procedures on t h e  a c q u i s i t i o n  o f  equipment 
such a s  key punches. 

The Cal-Comp p l o t t e r  a t tached "on-line" t o  t h e  IBM 

The IBM 650 was used throughout t h e  year but i t s  

The d i v i s i o n  has furnished a s s i s t a n c e  i n  qua l i fy ing  

Consul ta t ion and advice has been furnished t o  per- 
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The importance of electronic computing to the 
Bureau is growing. The interest in this field is in- 
creasing continuously. Many opportunities exist for 
expanded accomplishments through electronic computing. 
The Electronic Computing Division expects this expan- 
sion to continue and is anxious to serve Bureau needs 
in the future as well as it has in the past. 

Geomametism Division 

The Geomagnetism Division, which was established as 
a separate Division one month before the beginning of the 
year under review, conducted a11 geomagnetic activities 
formerly assigned to the old Geophysics Division. This 
responsibility embraced a variety of work, with ramifica- 
tions extending into many areas of technology and space 
science. The Division operated magnetic observatories 
and laboratories, planned and supervised field observa- 
tions in geomagnetism, processed and disseminated the 
various categories of data resulting from this work, 
calibrated magnetic instruments, developed and tested 
instruments of improved designs, assembled and archived 
geomagnetic data from other sources, analyzed available 
data on the magnetic elements and their secular changes 
looking toward new editions of the basic magnetic charts 
of the world and of the United States, supplied geomag- 
netic data to the scientific community and to the general 
public, and pursued a number of scientific investigations 
involving geomagnetic phenomena. In addition, the Divi- 
sion implemented the Bureau's responsibility for collab- 
oration with other agencies in this field. 

continuous photographic recording equipment and appropriate 
control facilities at the Buiteauts 10 magnetic observa- 
tories, located at Fredericksburg, Va.; Tucson, Ariz.; 
Boulder, Colo. (operated jointly with the National Bureau 
of Standards); Dallas, Tex. (operated jointly with the 
Graduate Research Center of the Southwest); San Juan, 
P. R.; Honolulu, Hawaii; Guam; and College, Sitka, and 
Barrow, Alaska. The San Juan Observatory is being relo- 
cated at a site near Cayey in order to preserve the in- 
tegrity of the output against vibration and disturbances 
that increasingly impair the records at the existing site. 
Cons$ruction at the new site was near completion at the 
end of the year. The new facilities will allow for an im- 
proved and broadened program, e.g., a rapid-run magneto- 
graph and new micropulsation equipment. 
observatory was placed on a more satisfactory basis during 
the year with new construction to replace earlier, temporary 
facilities and the addition of a rapid-run magnetograph. 
A new, specialized observatory was under construction at 
Castle Rock, near Palo Alto, Calif., a cooperative venture 

The earth's magnetic field was monitored by means of 

The Boulder 
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w i t h  t h e  U n i v e r s i t y  of  C a l i f o r n i a  and t h e  R u s s e l l  H. 
Var ian  Foundation. I t  w i l l  be unique i n  t h a t  i t  w i l l  
be an  exper imenta l  s t a t i o n  r e l y i n g  c h i e f l y  on t h e  
Automatic Standard Magnetic Observatory.  P repa ra t ions  
were a l s o  we l l  advanced f o r  a new convent iona l  observa-  
t o r y  t o  be e s t a b l i s h e d  i n  t h e  a r e a  nea r  Spokane, Wash. 

Under a con t inu ing  arrangement wi th  the  O f f i c e  of  
A n t a r c t i c  Programs, Nat iona l  Sc ience  Foundat ion,  t h e  
magnetic o b s e r v a t o r i e s  a t  t h e  Byrd and South Pole S ta -  
t i o n s ,  which were s e t  Up dur ing  t h e  I n t e r n a t i o n a l  Geo- 
p h y s i c a l  Year o f  1957-1.958, and a t  E igh t s  S t a t i o n ,  
e s t a b l i s h e d  l a s t  y e a r ,  were cont inued i n  o p e r a t i o n ,  
This  program was a l s o  expanded t o  inc lude  f i e l d  work 
done i n  con junc t ion  wi th  ground t r a v e r s e  e x p e d i t i o n s ,  

s t r e n g t h  and d i r e c t i o n  o f  t h e  geomagnetic f i e l d ,  ob- 
s e r v a t i o n s  were made a t  42 magnetic r e p e a t  s t a t i o n s .  
The p o r t a b l e  magnetograph, used a t  s e l e c t e d  l o c a t i o n s  
t o  f a c i l i t a t e  c l e a n s i n g  o f  t r a n s i e n t  f l u c t u a t i o n s  from 
t h e  r e p e a t  r e s u l t s ,  was r ep laced  w i t h  a new three-com- 
ponent f l u x - g a t e  in s t rumen t .  Single-component f l u x - g a t e  
in s t rumen t s  were pu t  i n  s e r v i c e  f o r  s p e c i a l  surveys  such 
as t h o s e  a t  a i r p o r t  compass- tes t ing ha rds t ands .  

by pe r sonne l  of  o t h e r  D iv i s ions .  

have been i n s t a l l e d  a t  f o u r  i s l a n d  s i t e s  i n  t h e  P a c i f i c  
Ocean under a program suppor ted  by t h e  Na t iona l  Sc ience  
Foundat ion f o r  the  I n t e r n a t i o n  Year o f  t h e  Quiet  Sun 
(IQSY). The s i t e s  s e l e c t e d  a r e  on Midway, Adak, Koror, 
and Majuro I s l a n d s .  The purpose of  t h i s  network i s  t o  
o b t a i n  d a t a  on t h e  worldwide p a t t e r n s  o f  the geomagnetic 
s o l a r  q u i e t  d a i l y  v a r i a t i o n ,  which has  long  s u f f e r e d  from 
t h e  l a r g e  gaps i n  t h e  P a c i f i c  a r e a .  

Freder icksburg  Magnetic Observa tory  l a r g e l y  through rou- 
t i n e  use of  a p ro ton  v e c t o r  magnetometer, a s s u r i n g  t h e  
h i g h e s t  accuracy  i n  the  c a l i b r a t i o n  and t e s t i n g  o f  a l l  
o t h e r  geomagnetic i n s t rumen t s .  The o r i g i n a l  p ro to type  
ins t rument  was r ep laced  dur ing  t h e  year  by a newer p a t t e r n  
c h a r a c t e r i z e d  by improved s i g n a l h o i s e  r a t i o .  
n a l  p ro ton  v e c t o r  magnetometer c o i l  system was being 
prepared  f o r  use a t  t h e  San Juan Observa tory  i n  conjunc- 
t i o n  wi th  a modern p ro ton  magnetometer. Another p ro ton  
v e c t o r  magnetometer was i n s t a l l e d  a t  Col lege .  

For  r e g i o n a l  d a t a  on t h e  s e c u l a r  change i n  the  

Magnetic o b s e r v a t i o n s  were made a t  f i v e  l o c a t i o n s  

Add i t iona l  three-component f lux -ga te  in s t rumen t s  

The magnetic s t anda rds  have been maintained a t  t h e  

The o r i g i -  
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A chronic  d i f f i c u l t y  a t  Barrow has been t h e  in -  
s t a b i l i t y  of instrument p i e r s  a r i s i n g  from changes i n  
t h e  a c t i v e  l a y e r  of ground over the  permafrost .  I m -  
provement has  been achieved by t h e  use of  s p e c i a l  p i e r  
tops supported by f l o a t a t i o n  i n  pools o f  mercury. 

a l s o  from o t h e r  agencies  have been processed by means 
of newly developed programs on Bureau e l e c t r o n i c  com- 
pu te r s .  

made a t  s eve ra l  s i t e s  on t h e  i s l a n d  of Puerto Rico, t o  
i n v e s t i g a t e  t h e  d a i l y  v a r i a t i o n  curves a s  t hey  a r e  
l o c a l l y  modified owing t o  t h e  e f f e c t  of t h e  i s l a n d  on 
t h e  e l e c t r i c  c u r r e n t s  induced i n  t h e  sea .  

Towed magnetometer d a t a  from Bureau v e s s e l s  and 

A s p e c i a l  s e r i e s  of observat ions and recolading was 

A considerable  gain i n  speed and f l e x i b i l i t y  of pro- 
cessing hourly and o t h e r  r e g u l a r l y  spaced values  from 
t h e  obse rva to r i e s  has been achieved through t h e  use of  
magnetic t a p e  f i l e s  on t h e  new IBM 1401 computer. The 
programs include p rov i s ion  f o r  i n t e r p o l a t i o n  of missing 
d a t a  f o r  s h o r t  i n t e r v a l s  when t h i s  i s  warranted. 

The punch-card f i l e  of  some 215,000 worldwide mag- 
n e t i c  observat ions was posted on magnetic t apes  s h o r t l y  
a f t e r  i n s t a l l a t i o n  of t h e  Bureau's IBM 1401 computer 
along w i t h  20,000 new obse rva t ions ,  including l and ,  
marine, s a t e l l i t e ,  and aeromagnetic da t a .  Several  r e -  
ques t s  have been received f o r  copies  of t hese  t apes .  
A cooperat ive p r o j e c t  with t h e  Nat ional  Aeronautics 
and Space Administration (NASA) has r e u l s t e d  i n  an 
extensive screening and c l a s s i f y i n g  of t h e  var ious types  
of  d a t a .  

A s epa ra t e  t ape  f i l e  of  annual mean values  from 
magnetic obse rva to r i e s  back t o  1900 was a l s o  e s t ab l i shed .  
T h i s  f i l e ,  a f t e r  thorough e d i t i n g ,  w i l l  become one of  
t h e  bas i c  sources f o r  an i n t e r n a t i o n a l l y  adopted f i l e  f o r  
da t a  of t h i s  kind. When completed, t h e s e  data  w i l l  be 
forwarded t o  NASA and thence t o  t h e  appropr i a t e  i n t e r -  
n a t i o n a l  s c i e n t i f i c  organizat ion.  

Input d a t a  were suppl ied f o r  t h e  program t o  reduce 
worldwide magnetic observat ions t o  epoch 1965.0 f o r  use 
i n  cons t ruc t ing  new world magnetic c h a r t s ,  which a r e  
scheduled t o  be published by t h e  U.  S. Naval Oceanographic 
Of f i ce  e a r l y  i n  1965, and t h e  more d e t a i l e d  U. S. c h a r t s ,  
t o  be published by t h e  Bureau s h o r t l y  t h e r e a f t e r .  The 
a c t u a l  drawing of t h e  isogonic and o t h e r  isomagnetic 
l i n e s  i s  t o  be accomplished i n  p a r t  by means of automatic 
p l o t t e r s  programed by a n a l y t i c  techniques developed and 
r e f ined  w i t h i n  t h e  Bureau, w i t h  support  by t h e  Oceanographic 
Off ice .  Test ing and modif icat ion of  t h e  a n a l y t i c  procedures,  
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i nvo lv ing  both polynomial f i t t i n g  by quadrangles  and 
subsequent  t r ea tmen t  by s p h e r i c a l  harmonic a n a l y s i s ,  
w i t h  a l t i t u d e  c o r r e c t i o n s  and ad jus tments  f o r  mutual 
c o n s i s t e n c y ,  has  proceeded throughout  t h e  year .  

The annual-change p a t t e r n s  f o r  magnetic d e c l i n a -  
t i o n ,  h o r i z o n t a l  i n t e n s i t y ,  and i n c l i n a t i o n  were p re -  
pared f o r  i n c l u s i o n  on t h e  1965 c h a r t s .  
p o s i t i o n s  of t h e  magnetic d i p  p o l e s  were determined by 
s p e c i a l  a n a l y t i c  procedures .  R e s u l t s  were compared 
an2 d a t a  exchanged w i t h  both  Canada and Great B r i t a i n  
a s  r ega rds  t h e  magnetic p o l e  p o s i t i o n s  and t h e  p a t t e r n s  
of  annual-change i s o l i n e s .  Another s p e c i a l  su tdy  was* 
necessa ry  t o  r e c t i f y  t h e  annual-change p a t t e r n s  i n  t h e  
I n d i a n  Ocean. 

t h e  Nau t i ca l  Char t  D iv i s ion  f o r  compass r o s e s  on 347 
n a u t i c a l  c h a r t s .  

The geographic  

D e c l i n a t i o n  and annual-change d a t a  were suppl ied  t o  

Seismologv Div i s ion  

On March 28, 1964, s h o r t l y  a f t e r  midnight ,  t h i s  
D iv i s ion  was n o t i f i e d  t h a t  a v o i l e n t  ear thquake  had oc-  
cu r red  i n  t he  v i c i n i t y  of  Anchorage, Alaska. Pre l imi-  
n a r y  e v a l u a t i o n s  i n d i c a t e d  a magnitude o f  8.5 which 
e s t a b l i s h e d  it a s  one o f  t h e  most v i o l e n t  ear thquakes  
t o  be recorded on t h e  c o n t i n e n t  o f  North America. 

The Seismic Sea-Wave Warning System went i n t o  rou- 
t i n e  o p e r a t i o n  fo l lowing  t h e  ear thquake .  P e r t i n e n t  
d a t a  were r ece ived  i n  Honolulu and t h r e e  a d v i s o r i e s  and 
one warning message were s e n t  o u t  t o  a l l  a r e a s  i n  t h e  
P a c i f i c  t h a t  m i g h t  be a f f e c t e d  by the  r e s u l t i n g  wave. 
Warnings were r ece ived  i n  ample t ime t o  minimize damage 
from t h e  se i smic  sea  wave i n  a l l  l o c a l i t i e s  except  p o r t s  
and i s l a n d s  i n  t h e  Gulf of Alaska, which were too  c l o s e  
t o  t he  e p i c e n t e r  f o r  t h e  warnings t o  be e f f e c t i v e .  

t o r y  i n  Albuquerque, N .  Mex., was d i r e c t e d  by the  Chief 
of  Seismology Div i s ion  t o  send men and equipment imme- 
d i a t e l y  t o  t h e  Anchorage a r e a  t o  record  s t r o n g  e a r t h -  
quake motions and a f t e r s h o c k s .  Most o f  t h e  personnel  
r epor t ed  t o  the  Labora tory  i n  t he  nex t  few hours  and 
began assembling and c r a t i n g  t h e  necessa ry  in s t rumen t s .  
P repa ra t ion  of  t he  equipment which amounted t o  about  
5,000 pounds was completed l a t e  t h a t  evening.  The Wash- 
i n g t o n  O f f i c e  made arrangements  f o r  t r a n s p o r t i n g  both 
men and m a t e r i a l  t o  Anchorage. 

two oceanographers  from t h e  Washington O f f i c e  and fou r  

The Technica l  D i r e c t o r  of  t h e  Se ismologica l  Labora- 

The D i r e c t o r  of  t h e  Bureau, two s e i s m o l o g i s t s ,  and 
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seismologis ts  from Albuquerque a r r ived  i n  Anchorage on 
Sunday n i g h t ,  March 29. The f i r s t  o f  f i v e  por tab le  s t a -  
t i o n s  was i n s t a l l e d  and began operat ion a t  Elmendorf A i r  
Force Base outs ide  Anchorage a t  9:30 a.m., March 30 
(Alaska t ime) .  The o ther  four  temporary seismograph s t a -  
t i o n s  were i n s t a l l e d  on t h e  following p laces  and da tes :  
Cordova, March 31; Kenai, March 31; Kodiak, A p r i l  1; and 
Gulkana, A p r i l  2. A s t rong motion seismograph was s e t  
up a t  Elmendorf A i r  Force Base on March 30, and another 
was placed i n  t h e  Federal  Building i n  Anchorage on 
Apri l  9. Wood-Anderson seismograph systems from t h e  
Cal i forn ia  I n s t i t u t e  of Technology were i n s t a l l e d  on 
Middleton Is land  on A p r i l  7 and a t  Seward on A p r i l  13. 
These units a r e  operated on a cooperat ive b a s i s  w i t h  
t h e  Cal i forn ia  I n s t i t u t e  of  Technology. The i n i t i a l  
s t a t i o n  i n s t a l l a t i o n s  a t  Anchorage, Cordova, Kenai, 
Gulkana, and Kodiak were a t  r e l a t i v e l y  noisy  loca t ions  
which l imi ted  t h e  magnifications t o  t h e  range 2,000- 
4 000. A l l  instruments w i t h  t h e  exception of those a t  
h,,nsi have been moved t o  new s i t e s  within t h e i r  res -  
pec t ive  a r e a s  which w i l l  permit higher magnification. 
During June, t h e  s t a t i o n  a t  Kenai was moved t o  Homer 
and on J u l y  1, a new s t a t i o n  was i n s t a l l e d  a t  Valdez. 
Since t h e  earthquake, t h e  o r i g i n a l  equipment has  been 
continuously upgraded. Wood-Anderson t o r s i o n  s e i s -  
mometers have been i n s t a l l e d  a t  the  College Observatory 
and a l l  of t h e  temporary s t a t i o n s  were equipped w i t h  
c r y s t a l  c locks.  The e n t i r e  program r e s u l t i n g  from t h i s  
earthquake i s  an exce l len t  example of p o s i t i v e  leader-  
sh ip ,  prompt a c t i o n ,  and i n t e r d i s c i p l i n a r y  cooperation 
of which t h e  Coast and Geodetic Survey can be j u s t i f i a b l y  
proud. 

r e l a t e d  t o  t h e  Prince William Sound earthquake o f  
MLrch 28, 1964, have been loca ted  by t h e  Coast and Geo- 
“.etic Survey f o r  t h e  &-month period following t h i s  
d i s a s t e r .  These a f te rshocks ,  which represent  sudden 
r e l e a s e s  of  s t r a i n  energy s tored  i n  c r u s t a l  and upper 
mantle rock have magnitude r a t i n g s  which range up t o  
6.3 on t h e  Aichter  Scale.  
assigned a magnitude r a t i n g  of 8.5. 

tends some 350 miles from t h e  Prince William Sound region 
t o  an a rea  southeast  of Kodiak I s land .  These e a r t h  uakes 
have usua l ly  occurred a t  l o c a t i o n s  ranging between ? and 
20 miles below t h e  surface of t h e  e a r t h ,  although depths 
outs ide  t h i s  range have been observed. Surface t h r u s t i n g ,  
with v e r t i c a l  displacements up t o  16 f e e t ,  has been re -  
ported on Montague I s l a n d ,  a l a r g e  i s l a n d  a t  t h e  mouth of 
Prince William Sound. 
t raced  by Coast and Geodetic Survey oceanographic teams 
f o r  some 1 5  miles along t h e  ocean bottom south of Montague 
Is land ,  

E i g h t  hundred and f i f ty - two earthquakes which a r e  

The main earthquake has  been 

The af tershocks have occurred i n  a band which ex- 

T h i s  surface f a u l t i n g  has been 
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The approximate energy r e l e a s e d  by t h e  main March 28 
ear thquake  was 1 . 4  x loz4 e r g s .  This  i s  over  99 pe rcen t  
of t h e  t o t a l  energy r e l e a s e d  i n  t h i s  sequence. Of t he  
852 a f t e r s h o c k s  recorded  du r ing  t h e  4 months immediately 
fo l lowing  the  main even t ,  o n l y  6 r e g i s t e r e d  magnitudes 
above 6 .0  on t h e  R ich te r  Sca le .  A l l  of t h e s e  occurred  
w i t h i n  t h e  f i r s t  10 hours  fo l lowing  t h e  p r i n c i p a l  shock 
and account  f o r  0 .21 pe rcen t  of  t h e  t o t a l  r e l e a s e  of  
energy. 
t r i b u t e d  o n l y  0.01 pe rcen t  of t h i s  t o t a l  energy. Of 
t h e s e ,  163 were i n  t h e  magnitude range o f  5 t o  6 ;  575 
i n  t h e  range  o f  4 t o  5; and 108 below t h e  l e v e l  o f  4 .  
The tendency i s  f o r  t h e  number o f  shocks occur r ing  t o  
i n c r e a s e  g r e a t l y  a s  lower magnitude ranges  a r e  cons idered .  
These f i g u r e s  r e f l e c t  t h e  f i n d i n g  t h a t  t h e  magnitude 
t h r e s h o l d  f o r  l o c a t i n g  a l l  ear thquakes  i n  t h i s  r eg ion  
i s  approximately 4,. 5. The frequency o f  a f t e r s h o c k  
a c t i v i t y  f e l l  r a p i d l y  a s  i n d i c a t e d  by t h e  f a c t  t h a t  
t h e  Survey was a b l e  t o  l o c a t e  333 a f t e r s h o c k s  t h a t  
occur red  du r ing  t h e  i n i t i a l  31lz-day p e r i o d ,  whi le  o n l y  
349 were l o c a t e d  dur ing  t h e  e n t i r e  month o f  A p r i l ;  
100 dur ing  May; 37 dur ing  June ;  and 32 dur ing  J u l y  o f  
t h i s  year .  

An exhaus t ive  s tudy  of  t h i s  event  and i t s  a f t e r -  
shock sequence i s  t h e  major e f f o r t  o f  t h e  Data Analys is  
and Research Branch a t  t h i s  t ime.  F a u l t  p l ane  s o l u t i o n s ,  
us ing  a v a i l a b l e  methods, a r e  being performed f o r  a l l  
shocks f o r  which reasonably  s u f f i c i e n t  d a t a  ex i s t .  The 
r e g i o n a l  c r u s t a l  and upper mant le  v e l o c i t y  s t r u c t u r e  i s  
being determined and cor responding  re f inements  i n  e p i -  
c e n t e r  l o c a t i o n ,  f o c a l  depth ,  and o r i g i n  t imes  a r e  
immediate g o a l s .  

Coopera t ive  s t u d i e s  a r e  being c a r r i e d  o u t  w i th  t h e  
Div i s ions  o f  Photogrammetry and Geodesy and t h e  O f f i c e  
of  Oceanography. I n  a d d i t i o n ,  r e l a t e d  s t u d i e s  a r e  i n  
p r o g r e s s  by t h e  s c i e n t i s t s  of  t h e  U n i v e r s i t y  of  Alaska, 
Columbia U n i v e r s i t y ,  U. S. Geologica l  Survey, Corps o f  
Engineers ,  and o t h e r s .  These o r g a n i z a t i o n s  a r e  making 
a conce r t ed  e f f o r t  t o  c o r r e l a t e  a l l  o f  t h e  a s p e c t s  and 
r e s u l t s  o f  t h i s  cataclysm. 

O f  t h e  proposed 125 Standard Seismograph S t a t i o n s  
of  t h e  Worldwide Network (Vela Uniform),  100 have bpen 
i n s t a l l e d  and a r e  equipped wi th  s t anda rd ,  i d e n t i c a l  s e t s  
o f  u l t r a s e n s i t i v e  seimsographs and r e l a t e d  ins t rumenta-  
t i o n .  During t h i s  year  13 of t h e s e  were i n s t a l l e d .  For 
t h e  2 5  remaining systems s t i l l  t o  be i n s t a l l e d  18 v a u l t s  
a r e  under c o n s t r u c t i o n ,  3 l o c a t i o n s  are f i r m l y  committed, 
and 4 a r e  under n e g o t i a t i o n .  

The remaining 846 l o c a t e d  a f t e r s h o c k s  have con- 
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The e f f e c t i v e n e s s  of t h i s  s t a n d a r d i z a t i o n  program 
has  been augmented by t h e  Se ismologica l  Data Center  
which h a s  been i n  f u l l  o p e r a t i o n  du r ing  t h i s  yea r .  The 
Center  p rov ides :  (1) a r e f e r e n c e  l i b r a r y  con ta in ing  
c u r r e n t  s e i smolog ica l  tex tbooks  and j o u r n a l s ;  ( 2 )  s tudy  
f a c i l i t i e s  t o  accommodate 12  v i s i t i n g  s e i s m o l o g i s t s  a t  
one t ime ;  and (3)  a unique,  new in fo rma t ion  handl ing  
system designed t o  copy, reproduce ,  s tudy ,  and d i s semina te  
a l l  seismograms recorded by a l l  s t a t i o n s  i n  t h e  network. 

The in fo rma t ion  system p rov ides  t h r e e  convenient ,  
low-cost types o f  seismogram c o p i e s  f o r  t h o s e  who wish 
t o  use  them i n  se i smolog ica l  r e sea rch .  For  scanning on 
h i g h - r e s o l u t i o n  microf i lm r e a d e r s ,  i t  f u r n i s h e s  s e i s -  
mo log i s t s  w i t h  70 mm. microf i lm c h i p s ,  and 35 mm. and 
70 mm. s t r i p s  and rolls which provide  h i g h - c o n t r a s t ,  
sharp images o f  t h e  o r i g i n a l  seismograms. For a n n o t a t i o n  
and d e t a i l e d  s tudy ,  t h e  system makes a v a i l a b l e  f u l l -  
s i z e ,  hard-paper ,  seismogram cop ies  measuring approximately 
35.5 x 92 cm. 

work were c o l l e c t e d  a t  t h e  Center  and copied on 70 mm. 
f i l m  f o r  o u r  permanent a r c h i v e s .  I n  a d d i t i o n ,  430,000 
cop ies  were made and d isseminated  i n  response  t o  r e -  
q u e s t s  from s e i s m o l o g i s t s  throughout  t h e  world. 

t h e  Se ismologica l  I n v e s t i g a t i o n s  Branch and t h e  develop-  
ment o f  more e f f i c i e n t  t echn iques  allowed f o r  t h e  pro-  
ces s ing  of  250,009 ear thquake  messages and t h e  l o c a t i o n  
of  5,000 ear thquakes  . 

I n  August 1963, a new program was w r i t t e n  which 
could f i n d  cohe ren t  d a t a  €rom a f i l e  o f  l a r g e l y  uncor- 
r e l a t e  r ead ings  and compute a p re l imina ry  l o c a t i o n .  
T h i s  program, which was cons idered  almost  imposs ib le  
t e c h n i c a l l y  18 months e a r l i e r ,  i nc reased  t h e  c a p a c i t y  
f o r  p rocess ing  much more d a t a  wi thout  a d d i t i o n a l  employees. 

T h i s  procedure was inco rpora t ed  i n t o  a new major 
system program which was w r i t t e n  f o r  t h e  S t r e t c h  com- 
p u t e r .  Conta in ing  over  2,000 F o r t r a n  i n s t r u c t i o n s ,  
t h i s  i s  by f a r  t h e  most s o p h i s t i c a t e d  e p i c e n t e r  program 
every  w r i t t e n ,  c l imaxing n e a r l y  4 yea r s  of  development 
i n  t h i s  f i e l d .  I n  one p a s s  i t  f i n d s  cohe ren t  d a t a  from 
a ch rono log ica l  f i l e  of l a r g e l y  uncor re l a t ed  P phase 
a r r i v a l  times, coqputes  an  a c c u r a t e  e p i c e n t e r  and mag- 
n i t u d e ,  and g i v e s  t h e  s t anda rd  e r r o r s  o f  a l l  parameters .  
It  r e q u i r e s  an average  of  f o u r  seconds t o  accomplish t h i s .  

During t h e  y e a r ,  210,000 seismograms from the  n e t -  

The expansion of computer f a c i l i t i e s  achieved by 
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The For t r an  programing s i m p l i f i e s  f u t u r e  modifica- 
t i o n s  and can r e a d i l y  be understood by most s c i e n t i s t s .  
The search and intervening l o g i c  f e a t u r e s  save t h e  work 
of s eve ra l  geophys ic i s t s  and w i l l  permit an almost un- 
l imi t ed  inc rease  i n  work load without a s i g n i f i c a n t  i n -  
c r ease  i n  s t a f f .  The e p i c e n t e r s  l oca t ed  w i l l  have i m -  
proved accuracy a s  a r e s u l t  of t h e  inc rease  i n  number 
of i t e r a t i o n s ,  t i gh tened  convergence c r i t e r i a  and i m -  
proved e l e v a t i o n  co r rec t ions .  

s p e c i f i c  phases of t h e  hypocenter l o c a t i o n  process.  
B u l l e t i n s  f o r  t h e  An ta rc t i c  and t h e  World a r e  compiled 
and published automatical ly .  Th i s  r e q u i r e s  t h e  s o r t i n g  
of phase readings and t h e i r  assignment t o  the proper 
earthquake, t h e  i d e n t i f i c a t i o n  of  a l l  phases and t h e i r  
c o l l a t i o n  i n t o  t h e  b u l l e t i n  format. I n  l i n e  w i t h  t h i s ,  
i t , i s  now p o s s i b l e  t o  search chronological  da t a  f i l e s  
of t h e  p a s t  and c o r r e l a t e  them w i t h  s p e c i f i c  seisms. 

An unmanned s t a t i o n  p r o j e c t  was ap roved by t h e  
Advanced Research P ro jec t s  Agency (ARPAP t o  be c a r r i e d  
ou t  i n  t h e  Aleutian I s l a n d s  i n  conjunction w i t h  the 
Texas Instruments Corp. (TI)  ocean bottom seismograph 
program which i s  scheduled f o r  August and September 
1964. 

Two geophys ic i s t s  were assigned t o  t h e  USC&GS s h i p  
SURVEYOR t o  monitor a s i m i l a r  p r o j e c t  during t h e  summer 
of 1963. They a s s i s t e d  t h e  T I  t echn ic i ans  i n  operat ing 
the  undersea equipment and reported on t h e  procedures. 
This  information was used f o r  f u r t h e r  planning purposes. 

I t  was decided t h a t  t h e  Bureau would f a b r i c a t e  an 
unmanned s t a t i o n  around the  magnetic t ape  recorder  
developed by P rec i s ion  Instruments Corp. The engineered 
system i s  s e l f  contained and w i l l  ope ra t e  from 10 t o  14 
days unattended, recording on magnetic tape.  Power i s  
supplied by a thermoelectr ic  generator  and t ime and 
motor d r i v e  a r e  provided by a p r e c i s i o n  frequency con- 
t r o l  timing device which i s  accu ra t e  t o  1 p a r t  i n  1 
mil l ion.  Radio time i s  a l s o  recorded automatical ly .  
The recording system w i l l  accommodate a v a r i e t y  of s e i s -  
mometers, however, 3-component Willmore Mark I1 s e i s -  
mometers w i t h  a peak magnif icat ion of  50,000 were used 
w i t h  the  f i v e  systems which were procured f o r  t h i s  
p r o j e c t .  These were shipped t o  Adak where they a r e  
t ransshipped t o  p rev ious ly  prepared s i t e s  on Amchitka, 
Atka, Semisopochnoi, Tanaga, and Ulak I s l ands .  Prepara- 
t i o n s  were made t o  supply t h e  s t a t i o n s  by su r face  c r a f t  
and h e l i c o p t e r .  A s  a precaut ionary measure t h e  s t a t i o n s  
were manned and a standard ho t  s t y l u s  recorder  was i n -  
s t a l l e d  a t  each s t a t i o n  a s  a back-up f o r  t h e  magnetic 
recording. The equipment was being de l ive red  a t  t h e  
end of t h e  year by the  Coast Guard. 

Several  s p e c i a l  programs were w r i t t e n  t o  accomplish 
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The e n t i r e  p r o j e c t  i s  under t h e  auspices  of ARPA. 
The primary p a r t i c i p a n t s  a r e  Texas Instruments Corp. 
who a r e  responsible  f o r  t h e  underwater phase, and t h e  
Coast and Geodetic Survey which has  t h e  r e s p o n s i b i l i t y  
f o r  t h e  land phase w i t h  t h e  exception of a long range 
seismic monitoring t r a i l e r  which i s  being operated a t  
Adak by t h e  A i r  Force. The Coast Survey has  contracted 
f o r  h e l i c o p t e r  se rv ice .  Excellent cooperation has been 
received from t h e  A i r  Force, t h e  Coast Guard, and t h e  
Navy i n  mat te rs  of l o g i s t i c s .  

A s p e c i a l  s tudy and reworking of a program obtained 
from t h e  Southwest Center f o r  Advanced Studies  were com- 
pleted.  The method has  been adapted f o r  Microearthquake 
Monitoring such a s  was c a r r i e d  out  a t  t h e  Shoal s i t e .  
Also, it  w i l l  be usefu l  i n  af tershock s tudies .  

The format of t h e  cards  used f o r  exchanging seismic 
da ta  has  been modified and standardized so t h a t  they may 
be used d i r e c t l y  by p a r t i c i p a n t s  i n  a l l  Vela Uniform 
p r o j e c t s .  

Prel iminary work on t h e  Bureau study of t h e  seis- 
mic i ty  o f  t h e  United S t a t e s  for t h e  year 1963 i s  i n  pro- 
gress .  A t a b u l a t i o n  i s  being made of t h e  r e p o r t s  from 
United S t a t e s  s t a t i o n s  on a l l  earthquakes i n  t h i s  country 
including Alaska and Hawaii of magnitude 4 o r  g r e a t e r .  A 
computer program t o  evaluate  s t a t i o n  c a p a b i l i t y  by d e t e r -  
mining t h e  r a d i i  of p e r c e p t i b i l i t y  f o r  events of a given 
magnitude has been obtained from t h e  Seismic Data 
Laboratory of t h e  United ElectroDynamics Corp. and it  
has  been used t o  advantage i n  t h i s  p r o j e c t .  

from United ElectroDynamics f o r  i n s t a l l a t i o n  i n  Cal i forn ia .  
These were newly developed by t h e  company based on spec i f ica-  
t i o n s  and recommendations of t h e  technic ians  a t  Albuquerque. 

Accelerograph No. 79 was i n s t a l l e d  a t  t h e  Los Angeles 
Department of L i g h t  and Power Fairmont Reservoir ;  a UED 
AR-240 st rong motion instrument was i n s t a l l e d  a t  the  
H o l l i s t e r  s t a t i o n ;  Coast and Geodetic Survey s t rong motion 
seismograph No. 10 was i n s t a l l e d  a t  Orovi l le  Dam; a UED 
AR-240 was t r a n s f e r r e d  from H o l l i s t e r  t o  Devil 's  Canyon 
i n  southern Cal i forn ia ;  s t rong motion instrument No, 63 
was shipped t o  Japan; and t h e  Coast Survey s t rong motion 
instrument formerly a t  Wheeler Ridge was i n s t a l l e d  i n  
t h e  basement of t h e  N e w  Pac i f ic  Telephone and Telegraph 
bui lding i n  Sacramento where it w i l l  operate  i n  concert  
w i t h  an AR-240 s t rong motion instrument purchased by t h e  
company and i n s t a l l e d  on t h e  roof of t h e  bui lding.  I n  
addi t ion ,  accelerograph No. 80 was t r a n s f e r r e d  t o  t h i s  
bui lding from t h e  New Mint bui lding i n  S u l  Francisco 
where it was replaced by an AR-240. 

Six mark I1 strong motion seismographs were purchased 
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A cooperat ive agreement was made between the  Sur- 
vey and the  C a l i f o r n i a  Department of Water Resources f o r  
t h e  purpose of expanding t h e  s t rong motion network and 
t o  conduct bas i c  r e sea rch  i n t o  the  general  s e i smic i ty ,  
seismic a c c e l e r a t i o n  and displacement f a c t o r s ,  e a r t h  
s t r e s s  cond i t ions  and r e l a t e d  seismic information i n  t h e  
S t a t e  o f  C a l i f o r n i a .  This program i s  t h e  r e s u l t  of t h e  
demand f o r  more p r e c i s e  information on which s t r u c t u r a l  
c r i t e r i a  for dams, r e s e r v o i r s ,  t unne l s ,  br idges and even 
p r i v a t e  dwellings a r e  based. 

and t h e  following progress  was made: 
Matching funds were provided i n  t h e  1963 agreement 

( a )  Seven of 1 2  proposed s t rong motion s e i s -  
mographs were i n s t a l l e d .  

( b )  Two t r a i l e r  mounted s e n s i t i v e  seismographs 
were purchased from the  Geotechnical Corp. 
and w i l l  be de l ive red  during J u l y  1964. 

( c )  The t e l e se i smic  s t a t i o n  a t  Orov i l l e  Dam was 
i n s t a l l e d  and has  been i n  ope ra t ion  s i n c e  
J u l y  1, 1963. A Bureau seismologis t  i s  i n  
residence.  

( d )  Twenty of t h e  50 agreed upon seismoscopes 
were i n s t a l l e d  by t h e  c l o s e  of  t h e  per iod.  

( e )  A t r i p a r t i t e  t i l t m e t e r  was i n s t a l l e d  a t  
Wheeler Ridge and t e s t i n g  cont inues.  

This  agreement was renewed f o r  f i s c a l  year 1965 on 

Present instrumentat ion i n  t h e  underground v a u l t s  

e s s e n t i a l l y  t h e  same terms. 

a t  t h e  Albuquerque Laboratory c o n s i s t s  of a standard 
seismograph which i s  operated a s  s t a t i o n  ALQ o f  t h e  
Worldwide Network and two Wood-Anderson t o r s i o n  s e i s -  
mometers. I n  add i t ion ,  va r ious  experimental combina- 
t i o n s  of  instruments  have been s e t  up during t h e  year ,  
including among o t h e r s  a Benioff v a r i a b l e  r e luc t ance  
fed i n t o  a Texas Instruments  ampl i f i e r  which recorded 
a t  a g a i n  of  1,000,000. 

The f a c i l i t i e s  f o r  t h e  development and t e s t i n g  of  
instruments  were improved during t h e  year by t h e  addi- 
t i o n  of a p a i n t  spray booth and the  a c q u i s i t i o n  of  a 
t e s t  chamber where instruments  can be t e s t e d  i n  var ious 
con t ro l l ed  cond i t ions  of temperature and pressure.  

C a l i b r a t i o n  curves were determined f o r  var ious in -  
struments using a Willmore br idge;  f i e l d  procedures were 
developed which made use of t h i s  technique. 
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The f i r s t  unmanned s t a t i o n s  developed by Sprengnether  
Ins t rument  Co. were procured and t e s t e d .  One was s e n t  
t o  Nevada t o  monitor  t he  Shoal  explos ion .  T h i s  o p e r a t i o n  
and subsequent  f i e l d  t e s t s  l e d  t o  mod i f i ca t ion  and i m -  
provements so t h a t  t h e  u n i t  i s  now o p e r a t i o n a l .  It  i s  
planned t o  i n s t a l l  a t r i a n g u l a r  network, u s ing  t h e s e  i n -  
s t rumen t s ,  which w i l l  be about  40 miles  on each s i d e  wi th  
t h e  Labora tory  a t  qne apex of t h e  t r i a n g l e .  

I n  a d d i t i o n ,  c a l i b r a t i o n  t e s t s  were completed on t h e  
long  p e r i o d  Sprengnether  B l a s t  V i b r a t i o n  Meter and 
o p e r a t i o n a l  t e s t i n g  i n  s u r f a c e  v a u l t s  was conducted on 
e i g h t  l ong  pe r iod  h o r i z o n t a l  and f o u r  long pe r iod  v e r t i c a l  
seismographs t o  de te rmine  t h e  e f f e c t s  o f  environmental  
changes and t h e  e f f e c t i v e n e s s  o f  environmental  c o n t r o l s .  
A comprehensive program was i n i t i a t e d  t o  de te rmine  t h e  
r e l i a b i l i t y  and l i f e t i m e  o f  t h e  components of  t h e  s t and-  
a rd  seismograph systems i n  o r d e r  t h a t  r e p a i r s  and r e -  
placements  might be scheduled p r i o r  t o  f a i l u r e .  

Test  S i t e  cont inued  throughout  t h e  pe r iod  o f  t h i s  r e p o r t .  
P r o j e c t  Dr ibb le  was monitored from Ha t t i e sburg ,  Miss., 
a l though  s e v e r a l  d e l a y s  forced  t h e  r e t r i e v a l  and s t o r a g e  
of  i n s t rumen t s  a l r e a d y  f i e l d e d .  Even a t  p r e s e n t ,  i n -  
s t rumen ta t ion  i s  s t i l l  i n  p r e p a r a t i o n  f o r  t h e  Salmon 
even which h a s  been postponed f o r  over  one year .  

A s p e c i a l  s a f e t y  n e t  w i t h  l o c a t i o n s  a t  F a l l o n ,  
Hawthorne, Reno, Aus t in ,  Tonopah, and Lovelock, Nev., 
was i n s t a l l e d  f o r  P r o j e c t  Shoal .  F ive  mobile s t a t i o i s  
equipped w i t h  t h e  new NGC-21 seismometer system and 
small  Ben io f f s  were set  up i n  a c ros sed  a r r a y  conf igu ra -  
t i o n .  The Shoal  event  was monitored by t h e  l a r g e s t  
number of  s enso r s  y e t  f i e l d e d  f o r  such an experiment .  
I n  a d d i t i o n  t o  t h e  5 mobile s t a t i o n s  t h e  P a r t y  ope ra t ed  
4 v i b r a t i o n  a e t e r s ,  7 v e l o c i t y  meters ,  and 11 Wood- 
Anderson s t a t i o n s  f o r  t he  Atomic Energy Commission p l u s  
24 s t rong  motion in s t rumen t s  and 8 seismoscopes f o r  t h e  
Defense Atomic Siipport Agency, T h i r t y - f i v e  r eco rds  o f  
the  even t  were ob ta ined  and g iven  f i e l d  a n a l y s i s .  

Rout ine  o p e r a t i o n s  o f  t h e  S a f e t y  Net a t  t h e  Nevada 

was 
a c t i  

I n  connec t ion  wi th  Shoal  a microear thquake s tudy  
made both  p r i o r  t o  and a f t e r  t h e  event .  High se i smic  
. v i t y  was i n d i c a t e d  t o  t h e  e a s t  of  ths  s i t e .  Hypo- 

c e n t e r  l o c a t i o n s  r e l a t i v e  t o  depth o f  focus ,  sequence o f  
occur rence  and s p a c i a l  d i s t r i b u t i o n  were found t o  f i t  a 
d e f i n i t e  p a t t e r n  which was n o t  a l t e r e d  by t h e  event .  

C a l c u l a t i o n s  invo lv ing  t h e  se i smic  energy r e l e a s e  
and va lues  r e l a t e d  t o  c reep  s t r a i n  recovery  i n  a f i f t e e n  
minute quadrangle  a d j a c e n t  t o  t h e  SAoal quadrangle  i n  
Nevada r evea led  i n t e r e s t i n g  f e a t u r e s .  P ropor t iona l  s t r a i n  
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va lues  were de r ived  f o r  each microear thquake f o r  22 days.  
It  was found t h a t  the  a r e a  of  maximum s t r a i n  recovery  
co inc ided  w i t h  t h e  l o c a t i o n  o f  a subsequent  ear thquake  
o f  s u f f i c i e n t  magnitude (approximate ly  mb = 3.8 t o  be 
r e g i s t e r e d  on t e l e s e i s m i c  s t a t i o n s  t o  a d i s t a n c e  o f  about  
800 km). The accumula t ive  se i smic  energy r e l e a s e  i n  t h e  
de f ined  quadrangle  was about  t h r e e  o r d e r s  of magnitude 
l e s s  t h a n  t h e  ear thquake.  

Research and development was c a r r i e d  o u t  on many 
phases  o f  seismology. Phase s h i f t  curves  f o r  t h e  response  
o f  t h e  s t anda rd  long pe r iod  seismographs were determined 
t h e o r e t i c a l l y  and by analog computer. A long  pe r iod  
n o i s e  s tudy  was i n i t i a t e d  which w i l l  n o t  be completed 
f o r  s e v e r a l  months. 

Phase v e l o c i t i e s  were computed f o r  Albuquerque, 
N .  Mex.; Dugway, Utah; and Golden, C o l o . ,  from e i g h t  
Russ ian  n u c l e a r  exp los ions  a t  Novaya Zemlya us ing  t h e  
s i n g l e  s t a t i o n  method. Extens ive  t r a v e l t i m e  and 
ampli tude d a t a  from n u c l e a r  even t s  have been c o l l e c t e d  
f o r  some time. E igh t  sources  have produced s u f f i c i e n t  
i n fo rma t ion  so t h a t  i t  was p o s s i b l e  t o  r e v i s e  the s u r -  
f a c e  focus  t a b l e s  o f  J e f f r eys -Bu l l en ,  t h e  most wide ly  
accepted t a b l e s  i n  use.  Genera l ly  t h e  cu rves  a r e  l l /z  t o  
2 seconds e a r l y  bu t  t h e r e  a r e  s i g n i f i c a n t  d e v i a t i o n s  
from t h i s  c o n d i t i o n .  These changes i n  s lope  w i l l  
n e c e s s i t a t e  an a l t e r a t i o n  i n  t he  e a r t h  model. S i m i l a r l y  
t h e  v e l o c i t y / r a d i u s  r e l a t i o n s h i p  w i l l  be d i f f e r e n t  so 
t h a t  a change i n  t h e  t r a v e l t i m e s  f o r  a l l  dep ths  w i l l  
have t o  be made. I n  t h e  f u t u r e ,  d e v i a t i o n s  from t h e  
mean t r a v e l t i m e  a g a i n s t  d i s t a n c e  w i l l  be shown such 
t h a t  s t a t i s t i c a l  s t a t emen t s  o f  hypocenter  p r e c i s i o n  may 
i n c o r p o r a t e  t h e  v a r i a t i o n s  o f  t h e  t r a v e l t i m e  va lues .  

a t  20 s t anda rd  s t a t i o n s  from t h e  Nevada Test S i t e  (NTS) 
event  o f  September 13, 1963, were c a l c u l a t e d  i n  an  
a t t empt  t o  u t i l i z e  t h e  t echn iques  desc r ibed  by P r e s s ,  
Dewart and Gilman ( Jour .  Geophys. Research,  Vol.  68, 
No. 10,  1963). The ampl i tudes  were reduced t o  ground 
motion and v a r i o u s  r a t i o s  were p l o t t e d  a g a i n s t  d i s t a n c e  
from NTS. A s  a comparison, t h e  r eco rds  o f  two Nevada 
ear thquakes  of  approximate ly  t h e  same magnitude a s  t h e  
NTS event  were t r e a t e d  i n  a s i m i l a r  manner. 

A computer program was w r i t t e n  t o  c a l c u l a t e  t h e  
p a r t i c l e  t r a j e c t o r i e s  ob ta ined  from d i g i t i z e d  s t r o n g  
motion r eco rds .  The method i s  unique and a l lows  the  
r e s u l t s  t o  be d i sp layed  on an  x-y p l o t t e r  which g r e a t l y  
f a c i l i t a t e s  the i d e n t i f i c a t i o n  of  the  v a r i o u s  wave t y p e s  
and pe rmi t s  d i r e c t  reading  o f  ang le s  of  emergence, o n s e t  
times and o t h e r  phase c h a r a c t e r i s t i c s .  The method was 
used t h  ana lyze  seismograms from t h e  Shoal  event  bu t  t h e  
t r a c e  r e s o l u t i o n  and v a r i a t i o n s  i n  r eco rd ing  speed l i m i t e d  
i t s  e f f e c t i v e n e s s .  

The r e l a t i v e  ampli tude o f  P and S phases  recorded 
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A T i t a n  111 s o l i d  rocket  f u e l  propel lan t  d e s t r u c t  
t e s t  was monitored f o r  seismic e f f e c t s  on June 13 a t  t h e  
Naval Ordnance Tes t  S t a t i o n ,  China Lake, C a l i f .  A 
T i t a n  I11 motor was impacted on a concrete  and e a r t h  
t a r g e t  a t  about 600 f t . / s e c .  The motor was assembled 
on a t e s t  s led  and f i r e d  down t h e  Supersonic Naval Ord- 
nance Research Track (SNORT) w i t h  t h e  i g n i t i o n  point  
3,900 f t .  from t h e  t a r  e t .  Seismic measurements were 
made a t  f i v e  s t a t i o n s  724 seismic data  channels) ranging 
from 3,600 t o  40,000 f t .  from t h e  t a r g e t .  

A f i n a l  repor t  on t h e  1963 E l  Salvador seismic 
a r r a y  was completed. This a r r a y  was es tab l i shed  t o  
evaluate  t h e  a n a l y s i s  system known a s  t h e  I t U K  Methodtt 
which makes use of a v e l o c i t y  phased correlogram, i. e . ,  
the  d a t a  a r e  summed f o r  two orthogonal subgroups of t h e  
a r r a y  and a c ross  product i s  obtained from these  sums. 
D r .  Thirlaway of t h e  United Kingdom Atomic Energy Com- 
mission has  reported a h i g h  degree of success i n  
i d e n t i f y i n g  source types using t h i s  system. Theory 
p r e d i c t s  t h a t  t h e  improvement i n  s i g n a l  t o  noise  r a t i o  
over t h a t  of a s i n g l e  sensor w i l l  be proport ional  t o  
t h e  N f o r  an a r r a y  having N elements properly spaced. 
Although some improvement has  been noted i n  t h e  record- 
ings  from E l  Salvador i t  i s  not  of t h e  order  predicted.  

York Worlds F a i r  was i n s t a l l e d  during t h e  week of 
A p r i l  20, 1964. The background noise  of t h e  bui lding 
and surrounding area was so high t h a t  a very low gain 
was required i n  order  t o  record a s u i t a b l e  t r a c e .  
Father  Lynch of Fordham Universi ty  gave h i s  permission 
t o  i n s t a l l  a seismograph i n  h i s  v a u l t  and br ing t h e  
s igna l  i n t o  t h e  d i s p l a y  on a leased telephone wire. 
Th i s  system i s  now i n  successful  operat ion.  

f o r  t h e  Atomic Energy Commission i n  a publ ic  hearing 
held i n  Santa Ana, C a l i f . ,  r e l a t i v e  t o  t h e  appl ica t ion  
f o r  l i c e n s i n g  an atomic r e a c t o r  a t  San Onofre, C a l i f .  
The appl icants  were t h e  Consolidated Edison Co, of 
Southern Cal i forn ia ,  San Diego Gas & E l e c t r i c  Co., 
Bechtel Corp., and Westinghouse E l e c t r i c  Corp. 

t i o n  a t  Aldermaston, England; Eskdalemuir and Edinburgh, 
Scotland; and t h e  Earth 's  Science Divis ion of t h e  
United Nation's Educational,  S c i e n t i f i c ,  and Cul tura l  
Organization i n  Par i s ,  France. A t  Aldermaston, Dr. H. 
Thirlaway explained and demonstrated t h e  United Kingdom's 
work i n  seismometry, computer and a n a l y t i c a l  techniques 
f o r  de tec t ing  and ident i fy ing  nuclear  explosions and 
h i s  approach f o r  d i s t inguish ing  them from equal y ie ld  

The Coast Survey's Seismograph e x h i b i t  a t  t h e  New 

The Chief o f  Division appeared a s  an expert  witness 

Chief of Dsvision v i s i t e d  t h e  seismological i n s t a l l a -  
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earthquakes. At Eskdalemuir, the new vault which is to 
house the standard seismographs was inspected. This 
vault is very modern in design and encompasses a number 
of features that should improve the operating conditions 
for the sensitive short and long period seismographs. 
Dr. P. Willmore, at Edinburgh, discussed the organization 
of the new international seismological center at the 
university and showed the building in which the Center 
will soon be housed. 

The Chief of the Seismological Field Survey attended 
the annual meeting of the Earthquake Engineering Research 
Institute, San Francisco, Calif.; also, he attended a 
meeting of the ground shock evaluation service conducted 
at Lawrence Radiation Laboratory, Livermore, Calif. 

The Division Chief attended a meeting in Albuquerque, 
N. Mex., with a representative from the Advanced Research 
Projects Agency and personnel at the Laboratory. The 
Aleutian program initiated for ARPA was discussed relative 
to capital equipment requirements, personnel, field logis- 
tics, and analytical techniques. The invitation to bid 
for most of the capital equipment was prepared and dis- 
tributed to potential manufacturers. A similar meeting 
was held in Washington with Air Force and Texas Instru- 
ments representatives to coordinate the field logistics 
for the Aleutian Project. 

Chief of Division as an official United States 
delegate, attended in haris the Intergovernmental meet- 
ing on seismology and earthquake engineering under the 
sponsorship of the United National Educational, Scientific 
and Cultural Organization. Representatives from 53 
nations, totaling 104 delegates were in attendance. 
Many resolutions requesting UNEACO support were approved 
by the delegates. They included purchase of capital 
equipment (seismographs, tide gages, strong motion in- 
struments 
tide statlons in undeveloped countries, training pro- 
grams for station technicians in interpretation of 
seismic data, and evluation of magnitude and intensity 
scales, 

etc:,), support for establishing seismic and 

W. V. Mickey, Chief, Special Projects Branch attended 
an AEC meeting in Hattiesburg, Miss,, concerning the 5 
kt nuclear detonation in a salt dome planned for early 
September. The Coast Survey will participate in the 
experiment with seismographs recording earth motions 
from about one km out to the limits of perception of 
the seismic signal. 
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SEISMIC SEA WAVE WARNING SYSTEM 

During t h e  year t h e  Seismic Sea Wave Warning System 
continued i t s  expansion adding American Samoa t o  t h e  a reas  
receiving warnings and Suva, F i j i ,  and Marcus I s land  t o  
t h e  l i s t  of repor t ing  t i d e  s t a t i o n s .  

pleted and forwarded t o  t h e  I n t e r n a t i o n a l  Union of 
Geodesy and Geophysics f o r  reproduction and d i s t r i b u t i o n .  
A cont rac t  was made w i t h  t h e  Hawaii I n s t i t u t e  of Geo- 
physics f o r  support of a p r o j e c t  t o  i s s u e s  a supplement 
t o  t h e  bibliography. The F i f t h  Eai t ion  of t h e  "Communica- 
t i o n  Plan f o r  Seismic Sea Wave Warning System" was 
issued.  

The "Annotated Bibliography on Tsunamis" was com- 

The March 28, 1964, Pr ince William Sound tsunami re -  
vealed a weakness i n  t h e  warning procedure i n  t h a t  t h e  
dissemination t o  t h e  public of proper a c t i o n  t o  be 
taken during seismic sea waves by some l o c a l  agencies was 
inadequate. Consequently, f a c t  shee ts  and throwaways 
descr ibing tsunamis and t h e  proper procedures when warn- 
ings a r e  issued a r e  being prepared. These w i l l  be given 
wide dissemination i n  a reas  of tsunami danger. 

Basic research on tsunamis has continued, both i n  
t h e  Washington Off ice  and a t  t h e  observatory i n  Hawaii. 
Close coordinat ion has been continued w i t h  t h e  Defense 
Communication Agency i n  an e f f o r t  o t  improve communica- 
t i o n  times between Honolulu Observatory and the  var ious 
u n i t s  i n  t h e  warning system. A broad reorganizat ion of 
communication methods and precedences used by t h e  var ious 
U.  S. m i l i t a r y  serv ices  has been i n s t i t u t e d .  A con- 
cer ted  e f f o r t  i s  being made t o  f u r t h e r  improve t r a n s -  
mission t imes under t h e  new plan. 
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Nat iona l  Agencies_. 

Nuclear  Test Detec t ion  O f f i c e  of  t h e  Department o f  
Defense, was fu rn i shed  gene ra l  i n fo rma t ion  on t h e  Swiss 
se i smic  event  and t h e  Azores ear thquakes  o f  February 1964. 

A s p e c i a l  ha rbor  l i n e  survey  of  t h e  P o r t l a n d ,  Oreg., 
w a t e r f r o n t  f o r  t h e  Corps of Engineers  o f  t h e  Army was 
cont inued .  This  i n c l u d e s  second-order geodimeter t r a v e r s e  
f o r  t h e  e s t ab l i shmen t  of  some 60 harbor  l i n e  r e f e r e n c e  
monuments, a e r i a l  photogra hy and t h e  p r e p a r a t i o n  of  shore-  
l i n e  maps a t  a s c a l e  of  1:[,800 t o  show t h e  s h o r e l i n e  
d e t a i l  and t h e  p ie rhead  l i n e s .  

The Washington Naval Ordnance Labora tory  was f u r -  
n i shed  in fo rma t ion  on t h e  e f f e c t s  of  t h e  Alaska e a r t h -  
qpake on gyroscopes a t  Sea l  Beach, C a l i f .  Bureau of' 
Yards and Docks, was fu rn i shed  in fo rma t ion  concerning 
se i smic  zone r a t i n g  o f  Memphis, Tenn., s e i s m i c i t y  of 
Naples ,  I t a l y ,  and a d e s c r i p t i o n  of  t h e  Coast Survey 
c o n t r i b u t i o n s  t o  t h e  Seismic P r o b a b i l i t y  Map, now pub- 
l i s h e d  by Uniform Bui ld ing  Code. Naval Oceanographic 
O f f i c e  was fu rn i shed  r e f e r e n c e s  on s e i s m i c i t y  of Men- 
docino escarpment. 

O f f i c e  o f  C i v i l  Engineers  o f  t h e  A i r  Force ,  was 
furn ished  gene ra l  i n fo rma t ion  on t h e  Alaska ear thquake ,  
and t h e  r e l a t i o n s h i p  between zones and i n t e n s i t y  r a t i n g s .  
Cl imat ic  Cont ro l  Center  was fu rn i shed  in fo rma t ion  on t h e  
se i smic  p r o b a b i l i t y  o f  Barce lona ,  Spa in ,  and S$mback, 
Germany. Ki rk land  A i r  Force Base, N .  M . ,  was fu rn i shed  
d a t a  on t h e  P r ince  William Solind ear thquake  o f  March 28, 
1964. Magnetic surveys were made t o  t e s t  t h e  s u i t a b i l i t y  
of compass swing a r e a s  a t  1 3  a i r  f i e l d s  w i t h i n  t h e  United 
S t a t e s ,  most of  which were a t  A i r  Force bases .  Such a r e a s  
a r e  used f o r  compensating and c a l i b r a t i n g  nav iga t ion  com- 
passes  mounted i n  a i r c r a f t .  The a r e a s  must be magnc t i ca l ly  
smooth and t h e  va lue  o f  magnetic d e c l i n a t i o n  must be 
a c c u r a t e l y  known so  t h a t  the d e v i a t i o n s  of  t l ie  a i r c r a f t  
compass may be determined.  

t i o n  on t h e  Alaska ear thquake  se r ies ,  photocopy of Wash- 
ing ton  r eco rd  f o r  t h e i r  e x h i b i t  a t  t h e  Nat iona l  Academy 
o f  Sc iences  Meeting, and in fo rma t ion  on Ecuador, Peru,  
and C h i l e  s e i s m i c i t y .  

March 1964 sumnaries  of se ismic  r ead ings  from Flaming 
Gorge and Glen Canyon. 

The Geological  Survey was fu rn i shed  gene ra l  informa- 

The Bureau of  Reclamation was fu rn i shed  A p r i l  1963- 
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The National Bureau of Standards was furnished general  
information on t h e  Alaska earthquake of March 28; d a i l y  
r e p o r t s  were s e n t  from severa l  magnetic observa tor ies  t o  
var ious f i e l d  s t a t i o n s  of t h e  Central  Radio Propagation 
Laboratory f o r  use i n  forecas t ing  ionospheric condi t ions;  
and a s t a f f  member of t h e  Boulder Observatory accompanied 
a s p e c i a l  expedi t ion s e n t  t o  Alaska by t h e  National Bureau 
of Standards t o  t h e  path of t o t a l i t y  of t h e  s o l a r  e c l i p s e  
of J u l y  10, 1963, and during t h e  e c l i p s e  he obtained geo- 
magnetic da ta  which were presented a t  a subsequent s c i -  
e n t i f i c  meeting. 

t inued throughout t h i s  year f o r  the  Federal  Aviation 
Agency. Th i s  program provides f o r  t h e  prepara t ion  of 
s p e c i a l  Airport  Obstruct ion Charts and Turbine Data 
Sheets ;  f o r  the  l o c a t i o n  of a i r  f a c i l i t i e s  (omni d i rec-  
t i o n a l  r a n  e s ,  TACANs, and s i m i l a r  aeronaut ic  a i d s  t o  
navigat ion?;  and f o r  t h e  prepara t ion  of mosaics of a i r -  
p o r t s  f o r  no ise  abatement s t u d i e s .  

Airport  Obstruct ion Charts and Turbine Data Sheets 
a r e  used by t h e  Federal. Aviation Agency and t h e  a i r l i n e s  
t o  adminis ter  and comply w i t h  s a f e t y  regula t ions  per-  
t a i n i n g  t o  t h e  gross  takeoff  and landing weight of  a i r -  
c r a f t  w i t h  respec t  t o  t h e  length  and gradien t  of  runways; 
obs t ruc t ions  along t h e  takeoff and landing f l i g h t  pa ths ;  
and o ther  f a c t o r s .  

The Airport  Obstruct ion Charting Program was con- 

Aerial  photography f o r  t h i s  program was taken by 
Missions 6401 and 6402 i n  a l l  s t a t e s .  Twelve t o  four-  
teen  2- o r  3-man survey p a r t i e s  were assigned t o  f i e l d  
surveys f a r  t h e  rogram i n  a l l  of t h e  s t a t e s .  A t  t h e  
end of t h e  year t 5 6  Airport  Obstruct ion Charts and 225 
Turbine Data Sheets were on i s s u e .  
during t h e  year were a s  follows: 

Accomplishments 

Summary of Accomplishments - Airport  Program 

Type of A c t i v i t y  

Airports  and a i r  f a c i l -  
i t i e s  photographed 

Airports  Surveyed 
Noise Abatement Mosaics 

c omp 1 e t  ed 
A i r  F a c i l i t i e s  Located 
Airport  Obstruct ion 

Charts 
Turbine Data Sheets 

Airports  
Surveyed 

134 
128 

24 
48 

New E d i -  
t i o n s  Pub 
l i s h e d  

Number 

18 
22 

Revised & 
Reis sued 

Number 

79 
6 
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The Inrormat ion  O f f i c e r  o f  t h e  Federa l  Avia t ion  
Agency was fu rn i shed  a n e g a t i v e  of t h e  Washington 
r eco rds  f o r  r ep roduc t ion  of a n  a r t i c l e  on the Alaska 
ear thquake i n  t h e  "FAA Journa l .  I '  

a t  t he  Freder icksburg  Magnetic Observa tory  by o t h e r  
Governnent Agencies, p a r t i c u l a r l y  by t h e  Na t iona l  Aero- 
n a u t i c s  and Space Adminis t ra t ion .  Goddard Space F l i g h t  
Center  of  t h e  l a t t e r  agency was fu rn i shed  in fo rma t ion  
on t h e  exac t  l o c a t i o n  of e p i c e n t e r s  a s s o c i a t e d  w i t h  
November 14, 1963 e r u p t i o n s  nea r  I ce l and .  I n  a d d i t i o n  
a comprehensive program was i n s t i t u t e d  t o  provide  
d i g i t a l  magnetic d a t a  from obse rva to ry  r eco rds  i n  con- 
n e c t i o n  w i t h  s a t e l l i t e  surveys  o f  t h e  magnetic f i e l d  
phenomena i n  space .  The d a t a  a r e  being s c a l e d  from 
magnetograms by a commercial firm, us ing  s p e c i a l  equip-  
ment t h a t  f a c i l i t a t e s  t h e  d i g i t a l  p rocess ing  of the  

Continued use  was made o f  t h e  l a b o r a t o r y  f a c i l i t i e s  

ou tpu t .  

The Atomic Energy Commission was fu rn i shed  con- 
s u l t a n t  s e r v i c e s  and e v a u l a t i o n  o f  s e i s m i c i t y  f a c t o r s  
f o r  r e a c t o r  s i t e s  a t  Oys ter  Creek, N .  J . ;  Haddam, Conn.; 
and Bodega Head, San Onofre ,  and Malibu, C a l i f .  The 
se i smic  h i s t o r y  o f  Union County, Ky., was fu rn i shed .  

from t h e  t a b l e  i n  S p e c i a l  Pub. No. 282 ,  "Earthquake 
I n v e s t i g a t i o n  i n  t h e  United S t a t e s , "  damage caused by 
major U .  S. ear thquakes  from 1865 through 1961, based 
on t h e  1950 e v a l u a t i o n  of  t h e  d o l l a r  and r e c e n t  Idaho 
ear thquakes .  

S p e c i a l  magnetic surveys  o f  smal l  t r a c t s  o f  ground 
were made f o r  s e v e r a l  agenc ie s  t o  f a c i l i t a t e  t h e i r  p ro-  
grams invo lv ing  p o s s i b l e  e f f e c t s  of  magnetic i r r e g u l a r i t i e s .  

A s p e c i a l  mean-high-water l i n e  survey  o f  the lower 
Hackensack River  was completed f o r  t h e  S t a t e  of  New 
J e r s e y .  Th i s  p r o j e c t ,  s t a r t e d  i n  t h e  l a s t  f i s c a l  y e a r ,  
involved  t i d e - c o n t r o l l e d  i n f r a r e d  a e r i a l  photography, 
f i e l d  surveys  f o r  t h e  e s t ab l i shmen t  o f  t i d a l  datums 
and d e t a i l e d  i n s p e c t i o n  o f  t h e  s h o r e l i n e ,  p r e p a r a t i o n  
of  mosaics ,  and compi la t ion  o f  p l a n i m e t r i c  maps a t  s c a l e  
1 : 9,600.  

survey  of  t h e  Colorado River  boundary between t h e  S t a t e s  
o f  Arizona and C a l i f o r n i a .  
were e s t a b l i s h e d  by geode t i c  surveys  and p o s i t i o n s  o f  t h e  
remaining 215 w i l l  be determined by a n a l y t i c  a e r o t r i a n g u -  
l a t i o n .  Arrangements were made f o r  p r e p a r a t i o n  o f  p l a n i -  
me t r i c  maps o f  t h e  boundary du r ing  t h e  nex t  f i s c a l  yea r .  

The L i b r a r y  of  Congress was fu rn i shed  in fo rma t ion  

Work cont inued  on a combined geodet ic-photogrammetr ic  

P o s i t i o n s  of  some 34 monuments 
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Earthquake and other information was given to the 
following: The Geotechnical Corp., University of Michi- 
gan, Texas Instruments Inc., Southern Methodist Univer- 
sity, Columbia University, Oregon State University, 
Bechtel International Corp., Tonto Forest Seismological 
Observatory, University of Washington, Esso Research 
and Engineering Co., and Pittsburgh Plate Glass Co. 
Information about the purchase, construction and opera- 
tion of seismographs was supplied to Washington and Lee 
University, Lexington, Va. 

At the College Observatory, research continued in 
collaboration with the Geophysical Institute of Alaska 
for recording, power spectrum analysis, and other 
studies of geomagnetic rapid fluctuations. 

The Tucson Observatory collaborated with the Uni- 
versity of Arizona by providing space and facilities 
for a new Lightning Laboratory. 

International Aaencies 

The Coast and Geodetic Survey, with support by the 
National Science Foundation, continued to operate one 
of the subcenters of World Data Center A for the collec- 
tion and exchange on a worldwide basis of data in geo- 
magnetism, seismology, and gravity. 

observatories were prepared and forwarded to the inter- 
national permanent center in the Netherlands. This 
work represented the Bureau’s cooperation with the 
Association of Geomagnetism and Aeronomy, International 
Union of Geodesy and Geophysics. 

Observations for intercomparison and standardization 
of magnetic instruments were a continuing activity, 
especially at the Fredericksburg Observatory. Of special 
interest was the visit of two observers from the Dominion 
Observatory of Canada to Fredericksburg for this purpose. 

Information about seismograph and earthquake motions 
was supplied to seismologists in the following countries: 
Argentina, Australia, Boliva, Burma, Chile, England, 
Iceland, India, Iran, Israel, Italy, Mexico, New Guinea, 
Norway, U.S.S.R., and Yugoslavia. 

All magnetic-activity reports from the Bureau’s 
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OFFICE O F  CARTOGRAPHY 

0 PERATIONAL ACT I V I T  I ES 

The Off ice  of Cartography explored many avenues t o  
increase  manpower u t i l i z a t i o n  and t o  obta in  maximum use 
of equipment resources  t o  meet demands made on t h e  
char t ing  programs f o r  sea and a i r  navigat ion.  A s  a re-  
s u l t  of these  e f f o r t s  improvements a r e  evident i n  oper- 
a t i o n s  and production, but c e r t a i n  a r e a s  of both programs 
continue t o  l a g  behind des i red  goa ls .  These a reas  of 
concern a r e  t h e  increasing number of hand cor rec t ions  
and backorders i n  n a u t i c a l  char t ing ,  and t h e  gradual 
d e t e r i o r a t i o n  of t h e  base information on visual  c h a r t s  
of t h e  aeronaut ica l  c h a r t  program. 

duct ion of c h a r t s  more quickly,  more f requent ly ,  and i n  
g r e a t e r  volume than ever before.  The r a p i d l y  expanding 
a v i a t i o n  indus t ry  produces a corresponding growth i n  
t h e  na t iona l  airways system which delays t h e  adoption of 
a s t a b l e  format f o r  t h e  aeronaut ica l  c h a r t s .  A t  p resent ,  
t h e  Bureau produces t e n  s e r i e s  of c h a r t s  t o  s a t i s f y  a l l  
segments of a v i a t i o n  and t h e  Control ler  c h a r t  s e r i e s  f o r  
use by t h e  Federal  Aviation Agency (FAA). The problem i s  
becoming increas ingly  d i f f i c u l t  a s  more c h a r t s  a r e  being 
placed on a f ixed  schedule and production time i s  being 
compressed t o  include them. Under present  operat ing re -  
sources ,  t h e  Off ice  i s  approaching t h e  s a t u r a t i o n  poin t .  

The overwhelming char t ing  demand on t h e  Off ice  i n  
both t h e  n a u t i c a l  and aeronaut ica l  programs must be met 
w i t h  l i m i t e d  resoures .  The necess i ty  f o r  both of these  
programs i n  t h e  i n t e r e s t  of publ ic  s a f e t y  and t h e  economic 
growth of t h e  t r a n s p o r t a t i o n  indus t ry  has  been repeatedly 
proclaimed by numerous a u t h o r i t i e s .  Budgetary l i m i t a t i o n s  
r e l a t i v e  t o  these  programs should be recognized a s  f a l s e  
economy t o  t h e  extent  t h a t  expanded expenditures w i l l  
eventual ly  be necessary i f  accepted Government respon- 
s i b i l i t i e s  a r e  t o  be met. 

across  departmental l i n e s .  Coast Guard a c t i v i t i e s  i n  
t h e  f i e l d  of naviga t iona l  a i d s  and U. S. Army Engineer 
a c t i v i t y  i n  harbor and channel improvements have 8 d i r e c t  
impact on t h e  r e v i s i o n  workload i n  n a u t i c a l  c h a r t s .  The 
Federal  Aviation Agency i s  responsible  f o r  t h e  design, 
operat ion,  and management of t h e  n a t i o n a l  airways system. 
To meet t h e  r a p d i l y  expanding demands of a v i a t i o n ,  t h e  FAA 
has pursued a vigorous program t o  develop a s a f e r ,  more 
e f f i c i e n t  airways system. The Pres ident ' s  Task Force on 
National Aviation Goals (Pro jec t  Horizon 19611, and t h e  

The aeronaut ica l  c h a r t  program r e q u i r e s  t h e  pro- 

Both t h e  n a u t i c a l  and aeronaut ica l  programs extend 
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Task Force on A i r  T r a f f i c  Control (Pro jec t  Beacon 1961) 
s e t  t h e  tempo f o r  t h i s  increased a c t i v i t y .  The only 
poss ib le  way t h a t  t h e  airways system can be described 
o r  used i s  i n  the form of aeronaut ica l  c h a r t s  published 
by the Coast and Geodetic Survey. Every modif icat ion o r  
change i n  t h e  airway system by t h e  FAA d i r e c t l y  e f f e c t s  
t h e  aeronaut ica l  char t ing  r e v i s i o n  program of t h i s  Bureau. 

f a r  reaching programs i s  g l a r i n g .  I n  view of t h i s ,  it 
i s  recommended t h a t  a l l  segments of Government involved 
w i t h  t h e s e  programs squarely face  t h e  problem and work 
toward n a t i o n a l  programs f o r  n a u t i c a l  and aeronaut ica l  
char t ing .  Groups s i m i l a r  t o . t h e  Interagency Committee 
on Oceanography a r e  a recommended approach. I n  order  t o  
enjoy any measure of success,  such a recommendation must 
rece ive  support  and concurrence from t h e  h ighes t  l e v e l  
departmental a u t h o r i t i e s .  

NAUTICAL CHART DIVISION 

The absence of a coordinating a u t h o r i t y  i n  these  two 

I n  J u l y  1963, t h e  Naut ical  Chart Division began 
opera t iona l  e f f o r t s  f o r  automated cartography. The ob- 
j e c t i v e  was t o  study implementation of car tographic  
d i s p l a y  techniques r e l a t e d  t o  basic  hydrography and 
f u t u r e  char t ing  needs. A complete system has been evalu- 
a ted involving t h e  flow of information beginning with raw 
d a t a  input  a t  the time of a survey, including t h e  pro- 
cesses  of computation, machine p l o t ,  and record d isposa l  
f o r  a r c h i v a l  needs. The fundamentals of t ransmi t t ing  
t h i s  survey d a t a  flow a r e  now being developed and t e s t e d .  
The Divis ion began system s t u d i e s  of char t ing  p r a c t i c e s  
and t h e  prepara t ion  of n a u t i c a l  c h a r t  s p e c i f i c a t i o n s  f o r  
f u t u r e  Automatic Data Processing (ADP)  requirements. 

t i o n  of t h e  Marine Data Division was t r a n s f e r r e d  t o  t h e  
Naut ical  Chart Division. 

To produce and maintain an adequate s u  p l y  of t h e  
794 n a u t i c a l  c h a r t s  issued by t h e  Bureau, 461 drawings 
were forwarded t o  t h e  Reproduction Division a s  follows: 
20 new c h a r t s ,  1 recons t ruc t ion ,  212 new e d i t i o n s ,  151 
new p r i n t s ,  37 r e p r i n t s ,  and 20 overpr in ts .  F i f t e e n  
c h a r t s  were cancel led by improved coverage. A t o t a l  of 
1,148 a r t i c l e s  r e l a t i v e  t o  naviga t iona l  dangers o r i g i n a t i n g  
w i t h  surveys and r e p o r t s  of t h e  Bureau, t h e  Corps of 
Engineers, and o t h e r s  were compiled f o r  inc lus ion  i n  t h e  
Weekly Notice t o  Mariners. During t h e  year ,  4,356 items 
(surveys,  l e t t e r s ,  e t c . )  were received and all c r i t i c a l  
information was immediately furnished t h e  mariner. 

On A p r i l  26, 1964, t h e  Hydrographic V e r i f i c a t i o n  Sec- 
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The conversion of I n t r a c o a s t a l  Waterway Charts t o  
t h e  small-craf t  rou te  format i s  wel l  underway. Two 
r o u t e  c h a r t s  now cover t h e  c o a s t a l  waters of New Jersey.  
Except f o r  t h e  p a r t  between Casino Creek, S. C . ,  and 
Brunswick, Ga., published smal l -c raf t  rou te  c h a r t s  a r e  
a v a i l a b l e  f o r  t h e  waterway from Norfolk t o  Miami and 
across  Flor ida t o  Tampa. 

fec ted  by t h e  At lan t ic  coas t  storm of March 11, 1963, 
had been revised and pr in ted  t o  show "poststorm" con- 
d i t i o n s .  

A t  t h e  c l o s e  of t h e  f i s c a l  year ,  a l l  c h a r t s  a f -  

Nautical  c h a r t s  of the  Alaska earthquake a rea  were 
quickly updated t o  show postearthquake condi t ions by 
t h e  i s s u e  of 11 c h a r t l e t s ,  2 new e d i t i o n s  of a c h a r t  
and 1 c h a r t  supplement. Where f e a s i b l e ,  c h a r t l e t s  were 
revised and re i ssued  when new surveys o r  a d d i t i o n a l  in- 
formation was received t h a t  required c h a r t  cor rec t ion .  
I n  a d d i t i o n ,  32 n o t i c e s  were prepared f o r  publ ica t ion  
i n  t h e  Weekly Notice t o  Mariners. 

During t h e  year ,  20 c h a r t s  were forwarded t o  t h e  
Reproduction Divis ion f o r  overprint ing.  This method of 
applying excessive hand cor rec t ions  eliminated t h e  need 
of e i t h e r  d e s t r o  ing 104,881 copies  of t h e  c h a r t s  o r  
t h e  a d d i t i o n  of r30,542 hand cor rec t ions  t o  them by t h e  
Dis t r ibu t ion  Division. 

forwarded t o  t h e  Naval Oceanographic Off ice  f o r  p r i n t i n g  
and i n s e r t i o n  i n  t h e  Notice t o  Mariners. This  number in-  
cludes t e n  c o r r e c t i o n  c h a r t l e t s ,  one Provis ional  Edi t ion 
of c h a r t  8525 and a supplement t o  c h a r t  8529 r e f l e c t i n g  
postearthquake condi t ions i n  Alaska. A c o r r e c t i o n  char t -  
l e t  i s  a small ,  revised drawing a t  c h a r t  s c a l e ,  made f o r  
issuance w i t h  each af fec ted  c h a r t  and f o r  i n s e r t i o n  i n  
t h e  Notice t o  Mariners. 

Twnety-nine surveys were reviewed i n  1963 and t h e  same 
number i n  1964. 
being reviewed, four  more than a t  t h e  beginning of f i s c a l  
1964. The assignment of o ther  work t o  t h e  reviewers such 
as  t h e  completion of American Telephone and Telegraph Co. 
cable  route  surveys,  presurvey reviews, s e c u r i t y  program 
of t h e  v a u l t ,  t r a i n i n g  of car tographers ,  and t h e  develop- 
ment of ADP procedures has r e s t r i c t e d  t h e  time a v a i l a b l e  
f o r  regular  review work. 

which 4 were completed a f t e r  t h e  t r a n s f e r  of t h e  sec t ion  
t o  t h e  Naut ical  Chart Division. 
and unreviewed hydrographic surveys on hand now stands a t  
345, an increase  of 21  over l a s t  year .  

Eighty-six c o r r e c t i o n  c h a r t l e t s  were compiled and 

Twenty-one surveys a r e  awaiting o r  a r e  

During t h e  p a s t  year ,  28 surveys were v e r i f i e d  of 

The backlog of unverif ied 

Studies  a r e  i n  
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progress  t o  develop procedures f o r  processing surveys 
wi th  only s e l e c t i v e  v e r i f i c a t i o n  i n  order  t o  advance 
t h e  da te  of complete a p p l i c a t i o n  o f  t h e  surveys t o  t h e  
c h a r t s  . 
i n  1963. 
p l o t t e d  i n  t h e  processing o f f i c e s  o r  aboard s h i p s .  These 
do not  include 60 ocean surveys i n  var ious  s tages  of 
completion. Review addendums were completed f o r  6 sur-  
veys which previously had been given only a prel iminary 
v e r i f i c a t i o n  and review. Additional review addendums 
a r e  s t i l l  required on 52 surveys.  

About 115 c e r t i f i e d  copies of c h a r t s  and surveys 
were furnished t o  t h e  Department of J u s t i c e ,  law f i rms,  
a t t o r n e y s ,  and p r i v a t e  ind iv idua ls  t o  be used i n  liti- 
gat ion.  L i t i g a t i o n  pending i n  t h e  damage t o  t h e  ship 
ISLAND MAIL of f  Smith I s l a n d ,  Wash., necess i ta ted  ex- 
t e n s i v e  research and t h e  furn ish ing  of numerous c e r t i -  
f i e d  copies  of surveys and c h a r t s  t o  t h e  Department of 
J u s t i c e .  

17'' o r  20'' x 24" i n  s i z e ,  were made of o r i g i n a l  hydro- 
graphic surveys and furnished t o  a repos i tory  i n  accordance 
w i t h  our es tab l i shed  programs. 

I n  t h e  Divis ion 's  r o t a t i n g  t r a i n i n g  program, 13 
employees were reassigned t o  o ther  operat ing funct ions 
including hydrographic v e r i f i c a t i o n  and r e l a t e d  f i e l d  
duty.  The t r a i n i n g  of f i v e  new employees began t h i s  
year .  A l l  employees were advised on a v a i l a b l e  extension 
courses  of t h e  U. S. Department o f  Agricul ture  Graduate 
School and a l i m i t e d  number f i n a n c i a l l y  supported f o r  
e lec ted  subjec ts .  Several  employees received b r i e f  
courses of fe red  by t h e  U .  S .  Patent Off ice  a t  no c o s t .  
E ight  engineering s tudents  completed t h e  Div is ion ' s  
s p e c i a l l y  designed Education Program f o r  Beginners. A 
few employees were given concentrated t r a i n i n g  i n  
Automatic Data Processing. Every e f f o r t  t o  a i d  l o  a 1  
and indus t r ious  employees (of t h e  GS-1371 category7 i n  
t h e  proper s e l e c t i o n  of f u r t h e r  s t u d i e s  f o r  t h e i r  develop- 
ment i s  being continued, thereby affording them an 
opportuni ty  f o r  t h e  poss ib le  admission t o  t h e  GS-1370 
c l a s s i f i c a t i o n .  

During 1964 54 surveys were r e g i s t e r e d  aga ins t  79 
About 80 surveys a r e  wai t ing t o  be smooth 

For s e c u r i t y  purposes, about 1,300 f i l m  copies ,  14" x 
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NEW SMALL-CRAFT NAUTICAL CHARTS PUBLISHED 
I N  FISCAL YEAR 1964 

120-sc 

369-SC 
542 - SC 
550-sc 
562-SC 

682-SC 

826-SC 

833-SC 

83 5-SC 

841-SC 

843-SC 

855-SC 

856-SC 

Shinnecock Bay t o  East Rockaway 

New York Harbor, N .  Y .  & N .  J ,  
Jamaica Bay and Rockaway I n l e t ,  
Chesapeake Bay-Esstern Bay and 

Cape Charles t o  Norfolk Harbor, 

I n l e t ,  N .  Y. 

South River ,  Md. 

Va. 
Snake River-Lake Sacajawea, 

Wash. 

N .  J .  
L i t t l e  Egg I n l e t  t o  Cape May, 

Neuse River t o  Myrtle Sound, 
N.  C.  

Cape Fear River t o  Casino 
Creek, N .  C . ,  S. C .  

S t .  Simons Sound t o  Tolomato 
River ,  Ga., F l a .  

Tolomato River t o  Eau G a l l i e ,  
F l a .  

Okeechobee Waterway--St. Lucie 
I n l e t  t o  Fort  Myers, F l a .  

Fort  Myers t o  C h a r l o t t e  Harbor, 
Fla .  

20 & 40,000 

40,000 

40,000 

4.0,OOO 

20,000 

40,000 

40,000 

4-0,OOO 

40,000 

40,000 

40 & 80,000 

4.0,OOO 

NEW CONVENTIONAL NAUTICAL CHARTS PUBLISHED 
I N  FISCAL YEAR 1964 

260 Falmouth Harbor t o  Buzzards Bay, 20,000 
Mass. 

261 
Oak B l u f f s  Harbor, Vineyard 
Haven Harbor and Edgartown 
Harbor, Mass. 

Pond, Mass. 

Harbor, Va. 

f o r  f i s h i n g  indus t ry )  

t o  Colusa, C a l i f .  

Martha’s Vineyard--Eastern Part- -  10 & 20,000 

264 Martha‘s Vineyard--Menemsha 20 & 40,000 

562 Cape Charles t o  Norfolk 40,000 

612 Georges Bank (Special  c h a r t  220,000 

666 Sacramento River--Sacramento 20,000 
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NAUTICAL CHARTS CANCELLEL) DURING FISCAL YEAR 1964 

- No. T i t l e  

309 
346 
347 

47 3 

474 

578 

826 

827 
833 
834 

83 5 
836 

841 

842 

8 43 

844 

1289 

3075 
3076 
5529 

5’530 
8285 

East Penobscot Bay, Maine 
Edgartown Harbor, Mass. 
Vineyard Haven-Martha’s 

San Carlos Bay and Caloosahat- 

Main Entrance t o  Char lo t te  

Shinnecock Bay t o  Great South 

L i t t l e  Egg Harbor t o  Longport 

Longport t o  Cape May, N.  J .  
Neuse River t o  New River In- 

New River I n l e t  t o  Southport 

Southport t o  Socastee Creek, 

Socastee Creek t o  McClellan- 

Brunswick River t o  Nassau 

Nassau Sound t o  Matanzas In-  

Matanzas I n l e t  t o  Mosquito 

Mosquito Lagoon t o  Eau G a l l i e ,  

Okeechobee Waterway-including 

Georges Bank (Eastern P a r t  1 
Georges Bank (Western P a r t )  
Sacramento River--Sacramento 

t o  Fourmile Bend, C a l i f .  
Sacramento River--Fourmile 

Bend t o  Colusa, C a l i f .  
Chatham St ra i t - -Ki l l i sno0  

Harbor, Alaska 

Vineyard, Mass. 

chee River,  Fla.  

Harbor, Fla .  

Bay, N .  Y.  

N .  J .  

l e t ,  N ,  C .  

N .  C.  

N.  C . ,  S. C. 

v i l l e ,  S. C.  

Sound, Ga., Fla .  

l e t ,  Fla .  

Lagoon, Fla .  

Fla .  

Lake Okeechobee , Fla.  

AERONAUTICAL CHART DIVISION 

Cancelled by 
Chart 

307 & 310 
261 
261 

856-C 

856-SC 

120-sc 

826-SC 

826-SC 
833-sc 

833-sc 

835-SC 

83 5-SC 

841-SC 

841-sc 

843 - SC 

843 - SC 

855-SC 

612 
612 
666 

666 

8247 

To meet t h e  demands of c i v i l  and m i l i t a r y  a v i a t i o n ,  
t h e  Aeronautical  Chart Divis ion produced a t o t a l  of 2,062 
c h a r t s  i n  severa l  s e r i e s  dur in  t h i s  f i s c a l  year .  This 

year .  The following new c h a r t s  were produced: 1 a i r -  
c r a f t  p o s i t i o n ,  251 Instrument Approach Procedure, and 

represents  a n e t  increase  of 1 e 1 c h a r t s  over t h e  previous 



5 Local c h a r t s .  Four Alaska Visual Navigation c h a r t s ,  
and four  VFR-IFR Planning c h a r t s  were produced and a r e  
now being t e s t e d  and evaluated,  
n a u t i c a l  Charts and Related Publ icat ions was revised 
f o r  publ ica t ion  i n  a new folded s i n g l e  sheet  format. 

The ca ta log  of Aero- 

Charts maintained during 1964 include: 

183 Visual Navigation c h a r t s  w i t h  288 i s s u e s ,  
102 Radio Navigation c h a r t s  with 1,322 i s s u e s ,  
1,753 Instrument Approach and Procedure c h a r t s  

6 A i r c r a f t  Pos i t ion  c h a r t s  w i t h  9 i s s u e s ,  and 
1 8  Auxil iary c h a r t s  with 5 i s s u e s .  

w i t h  4,313 i s s u e s ,  

Five new Local Charts of Jacksonvi l le ,  Denver, Phoe- 
n ix ,  Ind ianapol i s ,  and Milwaukee were published during 
t h e  year .  They employ a completely new format t o  meet 
user demands: (1) Communication frequencies  a r e  c e n t r a l -  
ized on t h e  face of t h e  c h a r t ,  (2 )  check p o i n t s  a r e  
f lagged,  (3 )  check poin t  names a r e  common t o  t r a f f i c  
c o n t r o l e r  use,  ( 4 )  excessive ground f e a t u r e s  a r e  e l imi-  
nated,  (5)  t h e  smaller s i z e  i s  folded t o  5 x 10 inches 
f o r  cockpi t  convenience, and ( 6 )  t h e  e l imina t ion  of 
back-up p r i n t  saves production time. 

f o r  l a c k  of any f u r t h e r  requirement. Chart No. 3095, 
Shannon-Cairo-Bombay, was a l s o  discontinued. One new 
A i r c r a f t  P o s i t i o n  c h a r t  (No. 3087) of t h e  Central  P a c i f i c  
was published. 

Compilation and d r a f t i n g  i n  the  form of reproduction 
copy f o r  145 Oil Burner Charts were furnished t o  t h e  
Federal Aviation Agency (FAA) f o r  publ ica t ion  i n  t h e  
Airman's Guide. The FAA was a l s o  furnished 139 pages of 
c e i l i n g  and V i s i b i l i t y  Minimums f o r  106 a i r p o r t s .  

Four c h a r t s  of a new s e r i e s ,  Alaskan Visual Naviga- 
t i o n  Charts,  were published f o r  t e s t  and evaluat ion.  
These c h a r t s  a r e  pr in ted  back-to-back t o  provide maximum 
coverage w i t h  minimum number of  c h a r t s  and a r e  folded t o  
5 x 10 inches f o r  ease of handling i n  t h e  cockpi t .  

t e s t  and evaluat ion.  This new c h a r t  i s  p r in ted  back-to- 
back i n  two p a r t s  t h a t  j o i n  t o  form a composite of t h e  
cont inenta l  United S t a t e s  f o r  f l i g h t  planning Visual 
Navigation on one s i d e  and Radio Navigation on the  o ther .  

The f i v e  remaining Route c h a r t s  were discontinued 

A new Planning Chart was pr in ted  and d i s t r i b u t e d  f o r  
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m 
0 

SUMMARY OF AERONAUTICAL CHARTS PRODUCED 
No. i n  New !To. i n  

Ser ies  Ser ies  New edi- Re- Ser ies  
7-1-63 Charts t i o n s  p r i n t s  6-30-64* 

Visual Navigation: 
WAC U. S. & Alaska 62 
Sect ional  88 
Local 
J e t  Navigation 
Route 5 
Planning 1 

A i r c r a f t  Pos i t ion :  6 
Radio F a c i l i t y :  

Enroute Low Al t i tude  28 
Low A l t .  Area Arr ival  & Departure 34 
Low A l t .  Area & M u l t .  Departure (SID) 34 
Enroute Intermediate Ut .  8 
Enroute High Alt i tude 4 
Enroute Alaska 4 
RF 191 Enr. Hawaiian Cht. (Hono. Area) 2 
Caribbean 3 

Instrument Approach Procedures : 1,598 
Auxiliary: 

Outl ine Maps 8 
Geomagnetic 1 
Azimuthal 1 
Project ions 4 
Miscellaneous 3 

2a 
1 
6 

54 
16 5 
46 2 
4 4 

1 
- - 

- 

6 2 

62 (62) 
88 (88) 
28 (28) 
4 (4) 

1 (1 1 
6 (6) 

- 

Total  1 9  921 257 . 5,024 656 2,062 (1378) 
*Numbers i n  parentheses i n d i c a t e  c'onversion t o  c h a r t  count on a uni t -of- issue o r  piece-of- 
paper bas i s .  



The new methods i n  c h a r t  c o n s t r u c t i o n ,  procedures  
i n  c h a r t  schedul ing ,  and modern iza t ion  of equipment p u t  
i n t o  e f f e c t  du r ing  t h e  yea r  r e s u l t e d  i n  more e f f i c i e n t  
o p e r a t i o n  and u t i l i z a t i o n  of  manpower. 
changes a r e :  Cons iderable  time i s  saved by rev iewers  
i n  checking c o r r e c t i o n s  as t h e  source  of  each change i s  
noted  on a e r o n a u t i c a l  s t anda rds  when t h e  c o r r e c t i o n  i s  
app l i ed .  A i r c r a f t  P o s i t i o n  Char t s  a r e  publ i shed  on a 
prese t  schedule  r a t h e r  t han  on t h e  b a s i s  of  exhaus t ion  
of  s tock  or t he  occurrence  of major changes i n  c h a r t  
in format ion .  Each c h a r t  i s  r e v i s e d  twice  each year  i n  
s p e c i f i e d  months, t h u s  p rov id ing  b e t t e r  s e r v i c e  t o  t h e  
p u b l i c  a s  i n fo rma t ion  i s  kept  c u r r e n t  and new e d i t i o n s  
can  be a n t i c i p a t e d .  An improved manner of  f i l i n g  has  
been devised t h a t  reduces  t h e  time requ i r ed  i n  recovery  
of  o b s t r u c t i o n  and a i r p o r t  data.  T h i s  was accomplished 
by t h e  i n s t a l l a t i o n  of  Se lec tomat ic  machines which pro- 
v i d e  quick  r e f e r e n c e  t o  e s s e n t i a l  c h a r t i n g  in fo rma t ion .  
Aeronau t i ca l  c h a r t  h i s t o r y  s t a n d a r d s  a re  microf i lmed and 
mounted on c a r d s  t o  provide  easy  r e f e r e n c e  and recovery  
of i n fo rma t ion .  The c a r d s  may be examined on a viewing 
s c r e e n  o r  a p r i n t  ob ta ined  nea r  o r i g i n a l  s i z e .  A com- 
p i l a t i o n  procedure  o f  a i rway r e v i s i o n s  on Radio F a c i l i t y  
Char t s  has  improved t h e  un i fo rmi ty  o f  cha r t ed  d a t a  and 
e l imina ted  d u p l i c a t i o n  of  e f f o r t .  From the l e g a l  des-  
c r i p t i o n  o f  t h e  airway r e v i s i o n  a s i n g l e  g raph ic  i n t e r -  
p r e t a t i o n  i s  prepared  r a t h e r  t h a n  an independent  i n t e r -  
p r e t a t i o n  by the  ca r tog raphe r  of each r e s p e c t i v e  c h a r t  
s e r i e s .  This  s i n g l e  compi l a t ion  i s  on a l a r g e - s c a l e  
a e r o n a u t i c a l  c h a r t  on which a l l  o f  t h e  airway r e v i s i o n  
h a s  been a c c u r a t e l y  p l o t t e d ,  c a r e f u l l y  reviewed,  and a l l  
computat ions checked. Photographic  cop ie s  of t h e  manu- 
s c r i p t  a r e  d i s t r i b u t e d  t o  c a r t o g r a p h e r s  f o r  a p p l i c a t i o n  
of t h e  d a t a  t o  f i v e  d i f f e r e n t  c h a r t  s e r i e s .  

Examples o f  t h e s e  

REPRODUCTION DIVISION 

S i g n i f i c a n t  product ion  ga ins  were made over  l a s t  
f i s c a l  year  a s  fo l lows :  Char t  complet ions ( a l l  c a t e -  
g o r i e s )  t o t a l e d  5,385, an  i n c r e a s e  of 15 p e r c e n t .  T o t a l  
copy requi rements  r o s e  18 pe rcen t  t o  n e a r l y  37.6 m i l l i o n .  
Some 18 pe rcen t  more a e r o n a u t i c a l  c h a r t s  and cop ie s  were 
d e l i v e r e d  and,  a l though n a u t i c a l  c h a r t  j ob  o r d e r s  r e -  
mained s u b s t a n t i a l l y  t h e  same i n  number, cop ie s  produced 
were j u s t  under 2 . 1  m i l l i o n  o r  211 pe rcen t  over  l a s t  y e a r .  
Misce l laneous  c h a r t  and r e l a t e d  job  requi rements  a l s o  
inc reased  about  13 percen t  over  t h e  p r i o r  y e a r .  

I n  suppor t  o f  v a r i o u s  Bureau a c t i v i t i e s  and a s  an  a i d  
t o  o t h e r  bureaus and agenc ie s ,  11,000 misce l laneous  s e r v i c e  
and supply o r d e r s  were completed. Whi tepr in t  p roduct ion  
0:' P l a n i m e t r i c ,  Obs t ruc t ion ,  and C e n t r a l  Ai rspace  Reserva- 
t i o n  F a c i l i t y  ( C A R F )  C h a r t s  t o t a l e d  13,950. 
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Operating economies e f fec ted  through more e f f i c i e n t  
production c o n t r o l ,  improved manpower and machine u l i l i z -  
a t i o n ,  and more e f f i c i e n t l y  es tab l i shed  paper s tock 
issuance and spoi lage c o n t r o l  made poss ib le  these  s i g n i -  
f i c a n t l y  favorable  comparisons : 

over 1963 produced 10.4 percent  more sheets  t h r u  press"  
w i t h  an a d d i t i o n a l  18 percent  c h a r t  copy t o t a l .  

Only 7 percent  more p r e s s  (machi;e) hours i n  1964 

Charts ComDleted 

rn 1963 1964 
Nautical  408 + 36* 397 + 51* 1,680,000 2.084.000 

Aeronautical  3,910 4,615 29,143,000 33,833,000 

Miscellaneous 329 223 1.0lk. 000 1.6 51.000 
4,647 5,385 31,837,000 37,570,000 
* +36 and +51 a r e  back-printed c h a r t s  

included i n  completion t o t a l s .  

Paper used was held t o  a minimal 3/4-mill ion s h e e t s  
(6.6 percent )  increase  or  a t o t a l  f o r  t h e  year of 1 2  630,000. 
Press  sheet  production required was 30,247,000 or  2,858,000 
above 1963. 

f o r  severa l  years  de te r red  and s idetracked what migh t  
have been s i g n i f i c a n t  research o r  development p r o j e c t  
r e s u l t s .  The Graphic Arts Development a c t i v i t y  has been 
unable t o  divorce i t s e l f  from t h e  tedious t a s k  of making 
in te rpos ing  tone-valued screens.  During t h i s  year ,  
however, t h e  now f u l l y  developed vignette-making procedure 
was incorporated i n t o  t h e  regular  workload of t h e  Photo- 
graphic Branch. 

no t  mater ia l ize .  Remaining nondevelopment t a s k s ,  t h e  
f a i l u r e  t o  rep lace  one separated employee, uncer ta in ty  
a s  t o  t h i s - a c t i v i t y ' s  s t a t u s  wi th in  the  confines  o f  
Department and Bureau R & D programing, and t h e  continuing 
preoccupation w i t h  p r o j e c t  p repara t ion ,  r e v i s i o n  and 
repor t ing  a l l  tended t o  preclude any s u b s t a n t i a l  develop- 
ment progress .  

continued i t s  program of t r a i n i n g  i n  t h e  graphic a r t s .  
S ix  employees were enrol led i n  t h e  Metropolitan Washington 
School of P r i n t i n g  and one employee a t t e n t e d  George Wash- 
ington Universi ty .  The courses attended were a s  follows: 

Two t ime-c onsuming "manufacturing I' requirements have 

Unfortunately,  added impetus i n  development work d i d  

During f i s c a l  year 1964, t h e  Reproduction Division 
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Metropolitan Washington School of Pr in t ing :  Survey 
of Lithography, 3 employees; Offse t  Str ipping and Negative 
Work, 1 employee; Offse t  Photography I1 Halftone,  1 em- 
ployee; and Offse t  Presswork 11, 1 employee. 

George Washington Universi ty:  Basic P r i n c i p l e s  of 
S t a t i s t i c a l  Methods ( f o r  Qual i ty  Cont ro l ) ,  1 employee. 

I n  addi t ion  t o  taking t r a i n i n g  courses ,  t h e  Division 
p a r t i c i p a t e d  i n  giving t r a i n i n g  by furnishing two i n -  
s t r u c t o r s  t o  conduct t h e  negat ive engraving por t ion  of 
t h e  Bureau's t r a i n i n g  program f o r  car tographic  draftsman. 

A Bar Chart Recorder, an operat ions recording device 
i n s t a l l e d  i n  t h e  Presswork Branch, e l e c t r o n i c a l l y  pro- 
duces a c h a r t  showing production, i d l e ,  o r  down-time f o r  
each p r e s s ,  Major press  operat ions a r e  recorded i m -  
personal ly  and automatical ly  w i t h  the  e n t i r e  t h r e e  s h i f t s  
f u l l y  monitored on a s i n g l e  c h a r t .  I n  addi t ion ,  a press  
shee t  (product ion)  count i s  provided. When f u l l y  i m -  
plemented, the  continuously and accura te ly  recorded da ta  
w i l l  serve as  a major management t o o l .  

Each four th  week, Radio F a c i l i t y  Chart production 
r e q u i r e s  preparing and handling some 500 o r  more f i lm 
negat ives  i n  a b r i e f  time per iod.  To overcome a c o s t l y  
trimming chore,  arrangements were made w i t h  a suppl ie r  
t o  furn ish  f i lm p r e c i s e l y  c u t  t o  f i t  the  needs of pin- 
r e s i s t e r  punching and p r e r e g i s t r a t i o n  layout  and p l a t e -  
making procedures. Both man hours and lapsed time were 
reduced as  were mater ia l  c o s t s  t h r u  t h e  reduct ion i n  
waste. 

D I  STRI  BUT I O N  DIVISIONS 

The f i r s t  of t h i s  f i s c a l  year was the  beginning of 
a new system of processing a l l  d i s t r i b u t i o n  t ransac t ions  
concerning t h e  r e c e i p t  and i ssue  of c h a r t s  and p u b l i -  
c a t i o n s  through Automatic Data Processing Equipment. 
The t ransac t ions  of a l l  Regional and Fie ld  Off ices  were 
included t o  enable monthly r e p o r t s  t o  show quickly t h e  
t o t a l  Bureau inventory and d i s t r i b u t i o n  of c h a r t s  and 
publ ica t ions .  

f o r  t h e  p a s t  t h r e e  years  and t h e  d i s t r i b u t i o n  of t h i s  
i s s u e  by category i s  shown i n  t h e  following t a b l e s .  

The t o t a l  i s s u e  of c h a r t s  and r e l a t e d  publ ica t ions  
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CHARTS AND ilELATED PUBLICATIONS ISSUED 

1962 1963 1964 
----- 

N a u t i c a l  Char t s  1,1175,858 1,712,172 1,706,896 
Aeronaut ica l  V i sua l  

Aeroanut ica l  I n s t r u -  
ment F l i g h t  Char t s  47,403,  945a 20,873,32: 23,023,069 

Miscel laneous Maps 
and Char t s  82,989 68,726 l l 8 , 2 2  Tb 

Coast  P i l o t s  2 1  971 15,528 11,171 
T ide  and Curren t  

Tables  67 967 711,802 63,951 
T i d a l  Curren t  Char t s  c c 6,288 

F1 i gh t C t i  a r t s l1,995,986 5,710,168 5,845,952 

a .  Inc ludes  over  29 m i l l i o n  c h a r t s  fu rn i shed  a s  a m i l i t a r y  
requi rement  which was ended a f t e r  f i s c a l  yea r  1962. 

b. Inc ludes  Chart  No. 1 c a r r i e d  a s  Nau t i ca l  c h a r t  be fo re  
1964, Dis tance  t a b l e s  c a r r i e d  a s  Coast P i l o t s  before  
1964, and N a u t i c a l  c a t a l o g s .  

c .  Included wi th  Nau t i ca l  Char t s .  

The number of  n a u t i c a l  and a e r o n a u t i c a l  c h a r t  agen t s  
i nc reased  dur ing  trie yea r  from '195 t o  527 and 611 t o  664, 
r e s p e c t i v e l y .  
58 pe rcen t  of  tile n a u t i c a l  and 4 I percen t  of t h e  t o t a l  
a e r o n a u t i c a l  c h a r t  a g e n t s .  A l l  bu t  a smal l  p o r t i o n  of 
eacii were found t o  ba performing t h e i r  d u t i e s  i n  a 
s a t i s f a c t o r y  manner. 

There was an  i n c r e a s e  of  1,125,030 hand c o r r e c t i o n s  
app l i ed  t o  n a u t i c a l  c h a r t s  i n  t h e  Washington, N e w  York, 
and San Franc isco  O f f i c e s  over  l a s t  y e a r .  The t o t a l  f o r  
f i s c a l  1961.1 was 8,439,237 iiand c o r r e c t i o n s  t o  847,698 
c h a r t s .  

I n s p e c t i o n s  du r inp  t h e  yea r  were made of  

A meeting was h e l d  on September 17, 1964,  w i t h  
personnel  o f  t h e  Naval Oceanographic O f f i c e  t o  exp lo re  
i d e a s  on t h e  adequacy o f  and t h e  n e c e s s i t y  f o r  hand 
c o r r e c t i o n s  t o  n a u t i c a l  c h a r t s .  

To e f f e c t  a more uniform f low o f  p r o p e r l y  scheduled 
n a u t i c a l  c h a r t s  t o  t h e  D i s t r i b u t i o n  Div i s ion ,  weekly 
meeting were h e l d  w i t h  a member o f  t h e  D i s t r i b u t i o n  
D i v i s i o n ' s  Product ion  Management S t a f f ,  t h e  Opera t ions  
O f f i c e r  o f  t h e  Nau t i ca l  Char t  D iv i s ion ,  and t h e  Product ion  
Manager o f  t h e  Reproduct ion Div is ion .  
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The fo l lowing  new equipment was procured f o r  t h e  
F in is i i ing  Branch: (1) a :?cavy-duty sadd le  s t i t c h e r ,  
( 2 )  an  e l e c t r i c  l i f t  t r u c k ,  (3)  t h r e e  h u m i d i s t a t s  f o r  
humidi ty  de t e rmina t ion ,  and an  a t tachment  f o r  t h e  
KK f o l d e r .  T h i s  l e a v e s ,  however, a s t and ing  l i s t  of  
o t h e r  s e r i o u s l y  needed new equipment f o r  b e t t e r  e f -  
f i c i e n c y  under i n c r e a s i n g  work l o a d s .  The KK f o l d e r  
i s  now 14 y e a r s  o l d  and o f t e n  running t h r e e  f u l l  s h i f t s .  
A s h e e t  count ing  machine would provide  t h e  Systems 
Manager a c c u r a t e  count  o f  c h a r t s  d e l i v e r e d  t o  the 
F i n i s h i n g  Branch and t h u s  a l low b e t t e r  i n v e n t o r y  account -  
i n g ,  I n c r e a s i n g  b indery  d u t i e s  c r e a t e  unnecessary man- 
power problems f o r  l a c k  of  a book trimmer. 

NATIONAL AND INTERNATIONAL COOPERATION 

NATIONAL AGENCIES 

A se r ies  of meet ings by r e p r e s e n t a t i v e s  of tlie U.S. 
Naval Oceanograpnic O f f i c e ,  U .  S. Coast  Guard, and the  
Coast  and Geodetic Survey were h e l d  dur ing  t h e  months o f  
A p r i l ,  May, and June 1961, f o r  t h e  purpose  of reviewing 
each agency 's  r e s p o n s i b i l i t i e s  i n  r e s p e c t  t o  t h e  pub l i ca -  
t i o n  o f  t h e  Weekly Not ice  t o  Mariners .  

T n e e  coope ra t ive  p r o j e c t s  were completed by t h e  
N a u t i c a l  Char t  D iv i s ion  f o r  t h e  U. S. Navy. They were: 
(1) r e v i s i o n  and o v e r p r i n t  o f  Navy Oceanographic O f f i c e  
anchorage d a t a  on s i x t e e n  c h a r t s  ( 2 )  pub l i shed  t h r e e  
new OFFICIAL USE ONLY c h a r t s ,  ( 3 j  r e v i s e d  two OFFICIAL 
USE ONLY c h a r t s .  

A s p e c i a l  r e q u e s t  was f i l l e d  f o r  t h e  Bal t imore  
C i i s t r i c t  o f  t h e  Corps o f  Engineers  i n  t h e  r e s e a r c h i n g  
of  c h a r t i n g  changes t o  t h e  Hunting Creek a r e a  s i n c e  1906. 

companied Federa l  Av ia t ion  Agency (FAA) o f f i c i a l s  on a 
f l i g h t  t o  t.ie west  c o a s t  t o  review d a t a  t o  be inc luded  
i n  proposed p i c t o r i a l  d i s p l a y  c h a r t s .  Personnel  a l s o  
v i s i t e d  t h e  FAA's Nat iona l  Av ia t ion  F a c i l i t i e s  Experi-  
mental  Center  t o  e v a l u a t e  use  of  t r a n s l u c e n t  l i t h o g r a p h i c  
paper  f o r  c o n t r o l l e r  c h a r t s .  

A meeting w i t r l  r e p r e s e n t a t i v e s  of t h e  Pos t  O f f i c e  
Department and t h e  O f f i c e  o f  Cartography was he ld  r e l a t i v e  
t o  r e v i s i o n  schedu les  and r e c o n s t r u c t i o n  o f  P o s t  O f f i c e  
Route Maps. 

Personnel  o f  tile D i s t r i b u t i o n  Div i s ion  met wi th  FAA 
r e p r e s e n t a t i v e s  t o  exp lo re  means t o  improve d i s t r i b u t i o n  
o f  Radio F a c i l i t y  Char t s  w i t h i n  t h e  FAA. 

Personnel  from t h e  Aeronaut ica l  Char t  D iv i s ion  ac-  
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Reproduction Divis ion personnel attended t echn ica l  
meethings and seminars with t h e  following o rgan iza t ions  : 
(1) National Associat ion of Photo-Litho r aphe r s ,  
( 2 )  Graphic Arts Technical Foundation 
Graphic Arts I n d u s t r i e s  Associat ion,  Rochester 
I n s t i t u t e  of Technology, and ( 5 )  American Congress of 
Surveying and Mapping. 

$3) Canadian 

INTERNATIONAL AGENCIES 

I n  accordance with an agreement formulated a t  t he  
8 t h  I n t e r n a t i o n a l  Hydrographic Conference, Monaco, May 
1962, most maritime na t ions  a r e  p a r t i c i p a t i n g  i n  pro- 
duct ion of  bathymetric p l o t t i n g  shee t s  o f  the world's  
oceans. These p l o t t i n g  shee t s  a r e  forwarded t o  I n t e r -  
n a t i o n a l  Hydrographic Bureau headquarters  i n  Monaco f o r  
compilation o f  t h e  General Bathymetric Charts of t he  
Oceans (GEBCO). The United S t a t e s  committment, being 
f u l f i l l e d  by t h e  Coast and Geodetic Survey and Naval 
Oceanographic Of f i ce  includes t h e  North P a c i f i c ,  Arc t i c ,  
and west h a l f  of t he  A t l a n t i c  Ocean. As of June 30th,  
t h e  Naut ical  Chart D iv i s ion ' s  Bathymetric Unl t, had 
completed e i g h t  p l o t t i n g  s h e e t s .  Two have bear1 forwarded 
t o  I H B ,  and t h e  o t h e r  six w i l l  be forwarded a s  soon 9s 
a few minor co r rec t ions  can be made. Considerable data  
h a s  been received,  processed, and f i l e d  f o r  t h e  next 
y e a r ' s  work. 

The Executive Committee Meeting of the I n t e r n a t i o n a l  
Cartograpiiic Association i n  Florence,  I t a l y ,  was at tended 
by a r e p r e s e n t a t i v e  of t he  Aeronautical  Chart Division, 
who l a t e r  v i s i t e d  Zeiss  Aerotopograph Company and t h e  
Zuse KG Company i n  Germany t o  i n s p e c t  va r ious  automated 
car tographic  systems. 
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OFFICE O F  RESEARCH AND DEVELOPMENT 
Cons iderable  success  was achieved i n  r e c r u i t i n g  

eminent ly  q u a l i f i e d  s c i e n t i s t s  t o  fo rmula t e  d e f i n i t i v e  
and s u b s t a n t i v e  r e s e a r c h  p r o j e c t s  t o  meet t h e  Bureau 's  
requi rements  under i t s  s i x  major programs. S p e c i f i c a l l y ,  
s e n i o r  s c i e n t i s t s . i n  t h e  f i e l d s  of  t h e  o r i g i n  o f  ocean 
bas ins ,  s a t e l l i t e  geodesy, t h e o r e t i c a l  geodesy, l a r g e -  
s c a l e  se i smic  exper imenta t ion ,  and t h e o r e t i c a l  i n v e s t i -  
g a t i o n s  from e x i s t i n g  se i smolog ica l  d a t a  jo ined  t h e  
Bureau. These s e n i o r  s c i e n t i s t s  t o g e t h e r  w i t h  o t h e r  
members o f  t h e  s c i e n t i f i c  s t a f f  have been a b l e  t o  g i v e  
more meaningful d i r e c t i o n  t o  t h e  Survey ' s  r e s e a r c h  
e f f o r t .  A l l  p r o j e c t s  were reorganized  t o  more c l o s e l y  
o r i e n t  them towards t h e  Bureau 's  long-range goa l s  - and 
o b j e c t i v e s  r ede f ined .  Complete r e s e a r c h  p l a n s  were 
formula ted ,  f i s c a l  and manpower requi rements  were d e t e r -  
mined, and d e t a i l e d  p r o j e c t  d e s c r i p t i o n s  were p repa red .  
These p r o j e c t  p l a n s  a r e  c o n t i n u a l l y  being reviewed 
w i t h i n  t h e  Bureau, t h e  Department o f  Commerce, and by 
the  Na t iona l  Academy o f  Sc iences-Nat iona l  Research 
Council Advisory Committee t o  t h e  Coast and Geodetic 
Survey, These reviews ensu re  t h a t  t h e  r e s e a r c h  and 
development e f f o r t s  a r e  c l e a r l y  r e l a t e d  t o  t h e  miss ions  
o f  t h e  Bureau and t h e  Department; t h a t  t h e y  are  based 
on sound s c i e n t i f i c  p r i n c i p l e s ,  coord ina ted  w i t h  n a t i o n a l  
and i n t e r n a t i o n a l  r e s e a r c h  programs, and e f f i c i e n t l y  
managed. 

Oceanoaraphv Proaram.-Research a c t i v i t i e s  under 
t h i s  program were both b a s i c  and app l i ed  i n  n a t u r e ,  and 
inc luded  development o f  c r i t i c a l l y  needed ins t rumenta-  
t i o n .  T h i s  r e sea rch  w i l l  i n c r e a s e  man's knowledge o f  
t h e  oceans ,  t h e  ocean b a s i n s ,  and t h e  a c t i o n  o f  t h e  
p rocesses  t h e r e i n ;  and w i l l  seek  a p p l i c a t i o n s  o f  t h i s  
knowledge f o r  s p e c i f i c  uses  i n  f o r e c a s t i n g  p h y s i c a l  
even t s ,  c o n t r o l l i n g  t h e  environment, sa feguard ing  human 
l i f e  and p r o p e r t y ,  and promoting t h e  economic growth and 
we l fa re  o f  t h e  n a t i o n .  An accomplishment of  n o t e  which 
c rossed  t h e  l i n e s  o f  t h e  v a r i o u s  p r o j e c t s  was t h e  c r u i s e  
o f  t h e  s h i p  PIONEER i n  the I n t e r n a t i o n a l  Ind ian  Ocean 
Expedi t ion .  Seve ra l  o b s e r v a t i o n s  ob ta ined  from t h i s  
c r u i s e  c o n t r i b u t e d  s u b s t a n t i a l l y  t o  ou r  r e sea rch  
s t u d i e s  . 

An e igh teen  months o p e r a t i o n s  r e s e a r c h  s tudy  of  the 
Na t iona l  Program f o r  Ocean Surveys was two- th i rds  com- 
p l e t e d .  The c o n t r a c t o r  s t a r t e d  the  s tudy  w i t h  an i n -  
v e s t i g a t i o n  and a n a l y s i s  of  t h e  s h i p  b u i l d i n g  r e q u i r e -  
ments o f  t h e  Coast and Geodetic Survey f o r  a program o f  
sys t ema t i c  oceanographic  surveys  along t h e  l i n e s  suggested 
by t h e  Na t iona l  Academy of  Sc ience  Committee on Oceano- 
graphy and developed by t h e  In t e ragency  Committee on 
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Oceanography. A d e t a i l e d  repor t  of t h i s  phase was sub- 
mitted.  One immediate use of t h e  r e p o r t  was t o  develop 
a modif icat ion of t h e  Bureau's 1965 budget submission 
t o  inc lude  funds f o r  a smaller  ocean survey s h i p  than 
had e a r l i e r  been planned a t  an estimated saving of $3 
mil l ion.  The study i s  continuing with i n v e s t i g a t i o n s  
and analyses  of t h e  Survey da ta  user requirements, i n -  
s t rumentat ion,  personnel,  oceanographic buoys, s h i p  
design, governmental and nongovernmental cont r ibu t ions  
t o  t h e  program, e t c .  

Under t h e  Estuarine Studies p r o j e c t  inves t iga t ions  
of cont ras t ing  types of e s t u a r i e s  were conducted under 
gran ts  t o  t h e  Universi ty  of Sauthern Cal i forn ia  and t h e  
Universi ty  of Georgia. The s tudy of t h e  sedimentological 
c h a r a c t e r i s t i c s  of Charleston, S. C . ,  and Choptank, Md., 
e s t u a r i e s  conducted i n  cooperation w i t h  t h e  Univers i ty  
of Southern Cal i forn ia  has been completed. A study of 
t h e  es tuary  i n  t h e  v i c i n i t y  of Sapelo I s land ,  was s t a r t e d  
i n  cooperation w i t h  t h e  Marine Laboratory of t h e  Uni- 
v e r s i t y  of Georgia, and t h e  Sapelo I s land  Research 
Foundation. Fourteen t i d e  gages were i n s t a l l e d  i n  t h e  
major por t ions  of t h e  es tuary  and i n  severa l  of t h e  i n -  
terconnect ing waterways. T ida l  records from these  gages 
have been given i n i t i a l  processing. Requirements f o r  
an instrument buoy t o  be used i n  e s t u a r i n e  s t u d i e s  have 
been def ined.  A temperature sensor chain was developed, 
labora tory  t e s t e d ,  and c a l i b r a t e d .  Telemetering and 
recording systems have a l s o  been labora tory  t e s t e d  and 
a r e  now ready f o r  f i e l d  t e s t s .  Development of cur ren t  
and s a l i n i t y  equipment has been i n i t i a t e d ,  and some 
p r e s e n t l y  a v a i l a b l e  equipment has been labora tory  and 
f i e l d  evaluated. 

Under t h e  Continental  Shelf PhvsioEraDhv Pro jec t  
i n v e s t i g a t i o n s  r e l a t i v e  t o  t h e  physiography and sub- 
bottom f e a t u r e s  of t h e  cont inenta l  s h e l f  were conducted 
i n  t h e  geographical a r e a s  of t h e  Flor ida Platform, 
Western G u l f  of Mexico, Aleutian I s l a n d s ,  and Alaskan 
Peninsula.  Col lect ion of da ta  by hydrographic surveys 
and bottom sampling, compilation of t h e  bathymetry, pre-  
para t ion  of s p e c i a l  map pro jec t ions ,  and i n t e r p r e t a t i v e  
s t u d i e s  a r e  i n  var ious s tages  of completion for each of 
these  geographical a r e a s .  A por t ion  of  t h e  Western Gulf 
a rea  has been inves t iga ted  i n  d e t a i l  under a grant  t o  
t h e  F lor ida  S t a t e  University. ,  

made i n  f i s c a l  year 1963 f o r  basic  research s t u d i e s  on 
"Modes of Generation of Tsunami Waves" was completed a s  
p a r t  of t h e  Tsunami Research Pro jec t .  An e f f o r t  t o  r e -  
c r u i t  a sen ior  s c i e n t i s t  w i t h  s p e c i f i c  i n t e r e s t  i n  
tsunamis was successful  a t  t h e  c l o s e  of t h e  f i s c a l  year.  

A cont rac t  w i t h  a company i n  Pasadena, C a l i f . ,  
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The Research Proiect was extremely productive.  
I n  t h e  ana lys i s  of mean sea  l e v e l  o s c i l l a t i o n s ,  i n  co- 
operat ion with s c i e n t i s t s  a t  t h e  I n s t i t u t e  of Geophysics 
and Planetary Physics Universi ty  of Cal i forn ia  a t  San 
Diego, a high r e s o l u t l o n  of t h e  sea l e v e l  spectrum be- 
tween zero and two cycles  per day was developed. This 
was reported t o  t h e  I n t e r n a t i o n a l  Union of Geodesy and 
Geophysics ( I U G G ) .  I n  accordance with an IUGG r e s o l u t i o n  
endorsing a da ta  c o l l e c t i n g  and e d i t i n g  program by t h e  
above i n s t i t u t e ,  t h e  Coast and Geodetic Survey furnished 
punched cards  of long s e r i e s  of hourly he ights  a t  two 
t i d e  s t a t i o n s  a s  well  a s  miscellaneous o ther  t i d e  and 
sea water temperature and dens i ty  da ta .  
t h e  secular  t rend of sea l e v e l  brought t h i s  information 
up-to-date. A low-pass f i l t e r i n g  technique was developed 
t o  d e l i n e a t e  t rends  t h a t  a r e  masked by a s t r a i g h t  l i n e  
regress ion  procedure. A method of c a l c u l a t i n g  t i d a l  
harmonic constants  from observations obtained a t  random 
times was developed. This method was , i n i t i a l l y  con- 
ceived t o  analyze cur ren t  observat ions obtained photo- 
grammetrically,  but i s  equal ly  appropriate  t o  broken 
s e r i e s  of t i d e  records.  The method was t e s t e d  w i t h  both 
computed and observed d a t a ;  t h e  prel iminary r e s u l t s  
were reported t o  t h e  American Geophysical Union. The 
objec t ive  evaluat ion of t h e  Coast Survey, Doodson, and 
t h e  least-squares 'method of a n a l y s i s  has been i n i t i a t e d .  
Three new and improved t i d e  gages f o r  use on t h e  con- 
t i n e n t a l  she l f  were assembled f o r  t e s t i n g .  A s tudy of 
t h e  t i d a l  c h a r a c t e r i s t i c s  of t h e  Chesapeake Bay was 
completed. 

A I&.a-Ec.& Flloor Research p r o j e c t  was s t a r t e d  t h i s  
year ,  i n  cooperation w i t h  t h e  Universi ty  of I l l i n o i s  
t o  s tudy t h e  o r i g i n  and evolut ion of ocean basins.  
extensive l i b r a r y  research has been i n i t i a t e d  t o  de te r -  
mine t h e  d i r e c t i o n s  f o r  se lec ted  emphasis i n  t h e  i n -  
v e s t i g a t i o n  of t h e  ocean bas in  o r i g i n .  I n  t h e  study of 
cont inenta l  d r i f t  an e a r t h  model has been prepared, 
and car tographic  f i t t i n g  of cont inents  and smaller land 
masses, based on t h e  1,000-fathom depth contours,  was 
i n i t i a t e d  t o  determine t h e  order  of f i t  and probable 
d r i f t  p a t t e r n s .  Removal of p o s t d r i f t  depos i t iona l  and 
accre t ionary  masses i s  being s tudied t o  improve t h e  
f i t .  F i e l d  inves t iga t ions  were conducted t o  gather  
data  on bathymetry, deep-sea channels,  and deep-sea 
depos i t s ,  both ancient  and modern, a s  p a r t  of  t h e  
i n v e s t i g a t i o n s  of deep-sea depos i t s  and bathymetry. 

P r o j e c t ,  da ta  were c o l l e c t e d  during t h e  I n t e r n a t i o n a l  
Indian Ocean Expedition on magnetic and g r a v i t y  f i e l d s ,  
subbottom p r o f i l e s ,  and sediments samples. Analysis of 
t h i s  da ta  has  been s t a r t e d .  An i n t e r p r e t a t i o n  of the 
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g r a v i t y  and magnetic d a t a  c o l l e c t e d  by t h e  s h i p s  PIONEER 
and SURVEYOR i n  t he  North P a c i f i c  Ocean i n  1961 h a s  been 
completed. During t h e  yea r ,  c o n s i d e r a b l e  success  was 
achieved  i n  developing i n s t r u m e n t a t i o n  f o r  i n v e s t i g a t i o n  
o f  t h e  marine geophysics .  The development and t e s t i n g  
of  m u l t i s e n s o r s  i nc lud ing  the  t e m p e r a t u r e - s a l i n i t y -  
p r e s s u r e  probe was conducted. This system i s  now f i e l d  
t e s t ed ,  mod i f i ca t ions  a r e  being made i n  c e r t a i n  o f  t h e  
p a r t s ,  and i t s  ou tpu t  i s  now amenable t o  computer d a t a  
p rocess ing  i n p u t .  The development of a sea-bottom h e a t -  
f low measurement c a p a b i l i t y  a s  a r e s e a r c h  p r o j e c t  was 
completed. With the  s u c c e s s f u l  measurement o f  h e a t  f low 
dur ing  the I n t e r n a t i o n a l  I n d i a n  Ocean Expedi t ion ,  t h e  
measurement i t s e l f  w i l l  be a normal Bureau o p e r a t i o n a l  
procedure .  The au tomat ic  l ogg ing  o f  magnetic d a t a  from 
s h i p s  underway h a s  reached t h e  o p e r a t i o n a l  s t a g e  and i s  
now be ing  programed f o r  computer p rocess ing .  An e l e c -  
t r i c a l l y  s t a b i l i z e d  narrow-beam t r ansduce r  f o r  an  echo 
sounder  was developed and i n s t a l l e d  on t h e  s h i p  SURVEYOR. 
P re l imina ry  r e s u l t s  of  t e s t s  conducted i n  March 1964 seem 
v e r y  f avorab le .  

e f f o r t s  o f  t h e  Coast and Geodetic Survey under i t s  geo- 
magnetism program were s p e c i f i c a l l y  designed t o  advance 
knowledge o f  the  ear th 's  magnetic f i e l d  and t o  app ly  
t h i s  knowledge where a p p r o p r i a t e  t o  promote t h e  n a t i o n ' s  
commercial, i n d u s t r i a l ,  and s c i e n t i f i c  a c t i v i t i e s  i n  
such a r e a s  as e l ec t romagne t i c  communications, space ex- 
p l o r a t i o n ,  n a v i g a t i o n ,  and the  n a t i o n a l  defense .  I n  
conduct ing t h i s  r e s e a r c h  du r ing  f i s c a l  yea r  1964, t h e  
Bureau developed coope ra t ive  programs wi th  the Univer- 
s i t y  o f  C a l i f o r n i a ,  t h e  U n i v e r s i t y  o f  Hawaii, and t h e  
R u s s e l l  Var ian  Foundat ion o f  Palo Al to ,  C a l i f .  

Under t h e  Magneti c F i e l d  and I t s  V a r i a t i o n s  P r o j e c t  
i n v e s t i g a t i o n s  on t h e  sou rces  o f  t he  main magnetic f i e l d  
and i t s  s e c u l a r  changes conducted i n  f i s c a l  year  1963 
were concluded,  r e p o r t e d  t o  t he  I n t e r n a t i o n a l  Union of  
Geodesy and Geophysics meeting a t  Berke ley ,  C a l i f . ,  
and subsequent ly  pub l i shed .  I n  a d d i t i o n ,  methods and 
procedures  were s t u d i e d  and adopted f o r  a n a l y t i c a l l y  
d e f i n i n g  t h e  v e c t o r  magnetic f i e l d  of t h e  ear th ,  us ing  
a l l  a v a i l a b l e  data of  a c c e p t a b l e  q u a l i t y .  The a n a l y t i c  
d e s c r i p t i o n  w i l l  d e f i n e  t h e  f i e l d  i n  approximate ly  t h e  
same d e t a i l  a s  h e r e t o f o r e  po r t r ayed  by t h e  s t anda rd  
s e r i e s  of  world magnetic c h a r t s .  P l ans  f o r  compil ing 
t h e s e  c h a r t s  by machine methods, u t i l i z i n g  the  a n a l y s i s  
desc r ibed  above, were v i r t u a l l y  completed. A g r a n t  was 
made t o  the  U n i v e r s i t y  o f  Hawaii t o  con t inue  the  de- 
t a i l e d  s tudy  o f  t h e  geomagnetic f i e l d  time v a r i a t i o n s  
on small i s l a n d s  a f f e c t e d  by t h e  c o n d u c t i v i t y  of  t h e  
sur rounding  sea  wa te r .  It i s  hoped t h a t  t h i s  s tudy  

Geomagnetism Program.--The r e s e a r c h  and development 
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w i l l  l e a d  t o  t h e  i d e n t i f i c a t i o n  o f  an " e f f e c t i v e  mag- 
n e t i c  c e n t e r "  on t h e  i s l a n d  o f  Oahu. The Coast and 
Geodetic Survey ope ra t ed  an a r r a y  of  va r iog raphs  i n  
Pue r to  Rico,  t h e  d a t a  have been p a r t i a l l y  analyzed and 
s t u d i e s  have been i n i t i a t e d  t o  (1) determine  t h e  p re -  
f e r r e d  p l a n e s  of  s h o r t e r  pe r iod  bays and f l u c t u a t i o n s  
and t h e  r e l a t i o n s h i  o f  these p r e f e r r e d  p l anes  t o  eddy 
c u r r e n t  e f f e c t s ,  (27 determine t h e  e f f e c t s  f i e l d  eddy 
c u r r e n t s  have on t h e  r a p i d  and longer -per iod  f l u c t u a t i o n s ,  
p a r t i c u l a r l y  i n  t h e  San Juan  and Cayey areas ,  and ( 3 )  
g a i n  a f u r t h e r  g e n e r a l  unders tanding  o f  t h e  eddy c u r r e n t  
e f f e c t  so t h a t  a t h e o r e t i c a l  model of  eddy c u r r e n t  o r i g i n  
can  be computed i n  two dimensions f o r  Pue r to  Rico. 

The magnetic obse rva to ry  e s t a b l i s h e d  a t  Boulder ,  
Colo. ,  a s  p a r t  of t h e  CooDerative Magnetic Obse rva to r i e s  
P r o j e c t  was t r a n s f e r r e d  from the  r e s e a r c h  and develop-  
ment p r o j e c t  t o  t he  r e g u l a r  o p e r a t i o n s  o f  t h e  Geomagnetism 
Div i s ion .  Cooperat ive c o n t r a c t u a l  agreements were s igned  
by t h e  Coast  and Geodetic Survey and t h e  Varian Founda- 
t i o n  of Pa lo  Al to ,  C a l i f . ,  f o r  t h e  e s t ab l i shmen t  of  a 
coope ra t ive  obse rva to ry  i n  t h e  San Franc isco  Bay a r e a .  
This  i n s t a l l a t i o n ,  t o  be known a s  t h e  Castle Rock Mag- 
n e t i c  Observa tory ,  w i l l  be equipped wi th  a new remote 
record ing  ins t rument .  A c o n t r a c t  was l e t  t o  f a b r i c a t e  
t h i s  equipment, and a n  agreement was made w i t h  t h e  Uni- 
v e r s i t y  o f  C a l i f o r n i a  a t  Berke ley  t o  p a r t i c i p a t e  i n  t h e  
o p e r a t i o n  of  t h i s  obse rva to ry  by l o c a t i n g  t h e  read-out  
equipment on the  campus. Pre l iminary  d i s c u s s i o n s  were 
he ld  w i t h  t h e  U n i v e r s i t y  of  Miami i n  F l o r i d a  on t h e  
e s t ab l i shmen t  o f  ano the r  j o i n t  obse rva to ry  i n  t h a t  
v i c i n i t y .  

pevelo- pro . lec t  were p a r t i c u l a r l y  f r u i t f u l ,  The 
concept  of  t he  underwater  s t a b l e  p l a t fo rm was f u r t h e r  
developed. This  p l a t fo rm w i l l  p e r m i t  t h e  t ak ing  of  
geomagnetic, t i d a l ,  wave measurements, and o t h e r  oceano- 
graphic  d a t a  i n  deep water  a r e a s .  
o f  water  o f f  C a t a l i n a  I s l a n d ,  C a l i f . ,  was conducted. 
R e s u l t s  o f  t h i s  t e s t  proved t h a t  t h e  concept  i s  f e a s i b l e  
and tha t  t h e  p l a t fo rm i s  s u f f i c i e n t l y  s t a b l e  t o  meet 
t h e  requi rements .  De ta i l ed  p l a n s  have been prepared  f o r  
t h e  f a b r i c a t i o n  of  t h e  n e x t  g e n e r a t i o n  of  t h e  underwater 
s t a b l e  p l a t f o r m  and f o r  t e s t s  i n  depths  up t o  12,000 
f e e t .  P l ans  f o r  t h e  i n s t r u m e n t a t i o n  t o  be p laced  on 
t h i s  p l a t f o r m  have been prepared .  Tests o f  t he  Auto- 
mat ic  Standard Magnetic Observatory (ASMO) conducted 
a t  t h e  Bureau 's  Freder icksburg  obse rva to ry  i n d i c a t e  
t h a t  t h e  da t a  c o l l e c t e d  by t h e  ASMO a r e  equal  o r  b e t t e r  
t han  t h a t  ob ta ined  by t r a d i t i o n a l  equipment. R e l i a b i l i t y  
of  t h e  equipment w i l l  be t e s t e d  over  an  extended pe r iod  
a t  Freder icksburg .  A c o n t r a c t  was l e t  t o  c o n s t r u c t  an  

The e f f o r t s  expended on t h e  Ins t rument  s and Methods 
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Automatic S tandard  Magnetic Observa tory  - Remote (ASMOR). 
The magnetic d e t e c t o r  e lements  o f  t h i s  ASMO a r e  p laced  
i n  l o c a t i o n s  s u f f i c i e n t l y  remote t h a t  t h e y  w i l l  be un- 
d i s t u r b e d  by manmade n o i s e s  and the  d a t a  t e l eme te red  t o  
a convenient  r ece iv ing  s t a t i o n .  In  a d d i t i o n ,  t h e  ASMOR 
w i l l  p rov ide  t h e  c a p a b i l i t y  of  o b t a i n i n g  ana log  a s  w e l l  
a s  d i g i t a l  r eco rds  on magnetic t a p e .  Upon complet ion,  
t h e  ASMOR w i l l  be p laced  a t  t h e  C a s t l e  Rock Magnetic 
Observa tory  and t h e  r eco rd ing  dev ice  w i l l  be  l o c a t e d  a t  
the  U n i v e r s i t y  o f  C a l i f o r n i a ,  which i s  about  45 miles 
away. The Observer-in-Charge w i l l  be a b l e  t o  t a k e  p a r t  
i n  t h e  academic l i f e  o f  t h e  U n i v e r s i t y  o f  C a l i f o r n i a  and 
conduct c o o p e r a t i v e  r e s e a r c h  w i t h  t h e  f a c u l t y .  S t eps  
have a l s o  been t aken  t o  improve t h e  methods o f  reducing  
t h e  d a t a  recorded  on t h e  magnetograms c u r r e n t l y  being 
produced by the  t r a d i t i o n a l  obse rva to ry  in s t rumen t s .  
The performance requi rements  f o r  a magnetogram s c a l e r  
were de f ined  and t h e  des ign  of t h e  mechanical p o r t i o n s  
o f  t h e  ins t rument  s t a r t e d .  

Geodesy-Photogrammetry Program.--The r e sea rch  and 
development a c t i v i t i e s  under t h e  Geodesy-Photogrammetry 
Program were b a s i c ,  a p p l i e d ,  and developmental i n  n a t u r e ,  
and suppor ted  the t r a d i t i o n a l  miss ions  of  t h e  Bureau i n  
geodesy, g r a v i t y ,  mapping and c h a r t i n g .  These a c t i v i t i e s  
were d i r e c t e d  toward: (a3  t h e  improvement of  e x i s t i n g  
measurement systems i n  conven t iona l  geodesy through t h e  
u t i l i z a t i o n  of  new s c i e n c e  and technology;  and ( b )  t h e  
p e r f e c t i o n  o f  s a t e l l i t e  geodesy a s  a p o t e n t  t o o l  f o r  
t h e  s tudy  o f  t he  s i z e  and shape o f  the  e a r t h .  

The r e s e a r c h  e f f o r t s  conducted on S a t e l l i t e  Geodesy 
has  been almost  e x c l u s i v e l y  concen t r a t ed  i n  suppor t  o f  
t h e  geometr ic  s a t e l l i t e  t r i a n g u l a t i o n  method. P rogres s  
has  been made i n  o t h e r  r e l a t e d  p r o j e c t s ,  bu t  such e f f o r t  
was undertaken p r i m a r i l y  t o  suppor t  t h e  most c r i t i c a l  
a r e a  o f  t h e  r e s e a r c h  and development e f f o r t  i n  t h e  Nat iona l  
S a t e l l i t e  Program. S p e c i f i c a l l y ,  t h e o r e t i c a l  and prac-  
t i c a l  problems i n  e s t a b l i s h i n g  a t  t h e  Coast  and Geodetic 
Survey a unique c a p a b i l i t y  f o r  execu t ing  a worldwide 
geode t i c  s a t e l l i t e  t r i a n g u l a t i o n  w i t h  an  --type 
s a t e l l i t e ,  which i s  t o  be launched dur ing  the  ca l enda r  
year  1966 by Na t iona l  Aeronaut ics  and Space Admin i s t r a t ion  
(NASA). A mathematical  model of  t he  contemplated 36- 
s t a t i o n  n e t  was de r ived  and s u c c e s s f u l l y  t e s t e d .  The 
e l e c t r o n i c  computer program w i l l  a l l ow t h e  s tudy  o f  t h e  
p ropaga t ion  o f  v a r i o u s  o b s e r v a t i o n a l  e r r o r s ,  t h u s  sup- 
p o r t i n g  t h e  p lanning  and l o g i s t i c s  of an  optimum f i e l d  
o p e r a t i o n .  Numerous a u x i l i a r y  programs have been de- 
s igned  f o r  t h e  v a r i o u s  s t e p s  i n  t h e  d a t a  r e d u c t i o n ,  
i n c l u d i n g  programs f o r  p roduc t ion  c o n t r o l  based on 
s t a t i s t i c a l l y  s i g n i f i c a n t  accuarcy  t e s t s .  A f u l l y  
o p e r a t i o n a l  p ro to type  program f o r  t h e  execu t ion  o f  
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geodet ic  s a t e l l i t e  t r i a n g u l a t i o n  f o r  a 7 - s t a t ion  n e t  was 
designed, t e s t e d  and appl ied t o  t h e  f i r s t  ope ra t iona l  
r e s u l t s  on t h e  800-mile t e s t  t r i a n g l e  (Aberdeen Md.; 
Chandler A i r  Force Base, Minn.; and Greenvi l le  Air 
Force Base, Miss.). The r e s u l t s  obtained demonstrated 
not  on ly  t h e  f i e l d  ope ra t iona l  c a p a b i l i t i e s  of t he  
Bureau's BC-4 data  a c q u i s i t i o n  system, but t h e  f e a s i -  
b i l i t y  of t h e  whole concept of geometrical  s a t e l l i t e  
t r i a n g u l a t i o n .  The accuracy obtained i s  a t  l e a s t  
t h r e e  t imes b e t t e r  than expected. The r e s u l t s  c l e a r l y  
demonstrate t h e  c a p a b i l i t y  of t he  method t o  improve 
t h e  basic  f i r s t - o r d e r  t r i a n g u l a t i o n  and f o r  t h e  estab-  
l ishment of a worldwide geodet ic  r e fe rence  frame. 
Furthermore, t hese  r e s u l t s  i n d i c a t e  t h a t  s i g n i f i c a n t  
conclusions can be drawn about t h e  v a l i d i t y  of t h e  
theorems i n  t h e o r e t i c a l  geodesy when t h e  method i s  
appl ied over a l a r g e  number of t r i a n g l e s .  I n  c o l l a -  
bo ra t ion  w i t h  t h e  manufacturer, a new l e n s  has been 
designed t o  f u r t h e r  enhance t h e  metr ic  q u a l i t y  of t h e  
data  a c q u i s i t i o n  system. 

Prel iminary s t u d i e s  of  general  Gravity Instrumenta- 
tion and Sea Gravitv Measurement Systems were conducted 
a s  an i n i t i a l  s t e p  towards f u l f i l l i n g  t h e  o b j e c t i v e  of 
t h e  SDecial Geodetic Gravimetric Inves t iEa t ions  Pso.iect. 
The c a p a b i l i t i e s  of p r e s e n t l y  a v a i l a b l e  a i r  and land 
based g r a v i t y  measuring systems were inves t iga t ed  t o  
determine t h e i r  u t i l i t y  i n  an i n t e g r a t e d  program t o  
c o l l e c t  g r a v i t y  da t a .  The design of s p e c i a l  t e s t  equip- 
ment and instruments f o r  monitoring a d d i t i o n a l  parameters 
involved i n  t h e  reduct ion of t h e  g r a v i t y  data  c o l l e c t e d  
a t  sea was i n i t i a t e d .  An automatic d a t a  recording system 
was developed and i n s t a l l e d  aboard ship f o r  two LaCoste- 
Romberg meters. Contracts were l e t  f o r  t h e  f a b r i c a t i o n  
of two LaCoste-Romberg meters t o  be operated on s t a b l e  
platforms and f o r  two Askania-type meters. Two meters 
were o p e r a t i o n a l l y  t e s t e d  over t h e  San Francisco Gravity 
Range. Correct ions f o r  high frequency a c c e l e r a t i o n s  
were found t o  be inadequate,  and s p e c i a l  instruments t o  
d e t e c t  t hese  a c c e l e r a t i o n s  a r e  being designed. Library 
r e sea rch  and p r o j e c t  planning f o r  t h e  s p e c i a l  geodetic 
gravimetr ic  i n v e s t i g a t i o n s  were i n i t i a t e d  t o  coordinate  
t h e s e  s t u d i e s  w i t h  t h e  Bureau's S a t e l l i t e  Geodesy P r o j e c t .  

working agreements were made with t h e  National Bureau of 
Standards,  White Sands Miss i l e  Range, and var ious indus- 
t r i a l  o rgan iza t ions  t o  acqu i r e  t h e o r e t i c a l  and experimental 
knowledge necessary t o  improve methods of determining 
t h e  r e f r a c t i v e  index used i n  computations of l i g h t  meas- 
ured d i s t ances .  A prototype sonic thermometer was de- 
veloped. The f i e l d  t e s t s  i nd ica t ed  t h a t  atmospheric 
v a r i a b l e s  were g r e a t e r  t han  a n t i c i p a t e d .  Therefore,  a s  

I n  conducting P r e c i s e  D i s t w  -Measurement Research 1 
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the accuracy of this method has been proved insufficient, 
development work was discontinued. A method to optically 
measure the index of refraction along a 10-mile path was 
discussed and plans for developing instrumentation for 
this method were prepared. 

As part of the study of the Crustal Movements Pro- 
interpretation of data for the determination 
and stress displacement of the earth's crust sur- 

rounding an earth fault near Salt Lake City, Utah, was 
continued. Investigations, in cooperation with the 
University of Utah, in this fiscal year have proved 
that photogrammetric methods can be used to detect earth 
crustal movement of a magnitude less than 2 inches in 
horizontal position or height of areas less than 1 mile 
square. In cooperation with the State of California to 
detect relative crustal movements along a proposed aque- 
duct route, 17 control positions on either side of the 
San Andreas Fault were established and measured. Four 
additional sites were selected. Work was then suspended 
for 6 months. The network will be resurveyed to deter- 
mine deformations of the original survey network and the 
relative movements of the earth's crust. 

Fundamental research was initiated in the Reduction - of Geodetic Measurements to examine the reliability of 
existing theories, which were conceived well over a 
century ago, for the reduction of geodetic observations 
in the light of the tremendous technological advances 
taking place in geodesy. Formulation for simultaneous 
reduction and adjustment of linear, angular, and astro- 
nomical measures in three-dimensions has been completed, 
but needs further simplification. Current methods of 
reducing satellite orbital data have been reviewed. 
Newtonian dynamics do not appear to have been tested to 
a high degree of accuracy in the unsymmetrical near-earth 
field, although indications are that the Newtonian theory 
may be inadequate in such conditions. Einstein's equations 
of motion offer no solution. They are not computable in 
a complex field and in any case reduce to Newtonian for 
satellite velocities. 

As part of the Numeri cal Photon rammetrv Research 
Project, the design of a complex mathematical model 
dealing with a single camera was completed. The detailed 
mathematical presentation is being organized into a pro- 
gram for electronic computing. This work will provide, 
for the first time, a sufficiently powerful 'tool for 
detailed calibration of photogrammetric cameras and 
decisive improvement in the basic computations in 
satellite geodesy. 
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A p r o j e c t  was i n i t i a t e d  t o  develop J.gx Concentg 
in Multimedia Photoarammetrv a p p l i c a b l e  t o  d e t a i l e d  
mapping o f  t h e  ocean f l o o r  and t o  a i r - s e a  i n t e r f a c e  
s t u d i e s .  Bureau g o a l s  f o r  t h e  d e t a i l e d  mapping of 
t h e  underwater c o n t i n e n t a l  s h e l f  and f o r  t h e  ex tens ion  
of  geode t i c  c o n t r o l  on t o  t h e  sea f l o o r  were de f ined .  
Arrangments were made f o r  j o i n t  sponsorsh ip  by t h e  
O f f i c e  of  Naval ReSearch and t h e  Coast and Geodetic 
Survey o f  underwater r ad iance  r e s e a r c h  being conducted 
by the  Sc r ipps  I n s t i t u t i o n  of  Oceanography. The Sur- 
vey a r ranged  t o  t e s t  t he  deep-sea a r t i f i c i a l  l i g h t  
r ad iance  t r a n s m i s s i v i t y  meter of  t h e  Naval Ordnance 
Test S t a t i o n ,  China Lake, C a l i f . ,  aboard t h e  s h i p  
SURVEYOR. Discuss ions  were he ld  f o r  coope ra t ion  i n  
t h e  t e s t  o f  t h e  Navy's a i r b o r n e  p u l s e  l i g h t  system 
a p p l i c a b l e  t o  t h e  s tudy  of  t h e  a i r - s e a  i n t e r f a c e .  

Research  on t h e  S n e c i a l  Photogrammetrv Atml ica t ions  
Pro.iec& cont inued  du r ing  t h e  year .  The des ign ,  b u i l d i n g ,  
and t e s t i n g  i n  deep water  o f  t h e  deep-sea camera system 
was completed, I n c r e a s i n g  t h e  range  us ing  t h e  v i s i b l e  
p o r t i o n  of  t h e  spectrum and convent iona l  photography was 
accomplished. An impor tan t  development i n  t h e  measure- 
ment of  t i d a l  c u r r e n t s  us ing  photogrammetric techniques  
was reached when a new t a r g e t  m a t e r i a l  was t e s t e d  and 
found t o  have a n  e x c e l l e n t  image on h igh  a l t i t u d e  
photographs.  The new m a t e r i a l  can be a i r  dropped which 
e l i m i n a t e s  t h e  need f o r  s u r f a c e  suppor t  f o r  such measure- 
ments when o n l y  s u r f a c e  c u r r e n t s  a r e  o f  i n t e r e s t .  

i n  o r d e r  t o  o b t a i n  t h e  minimiza t ion  of  p r e c i s i o n  com- 
pa ra to r -ope ra to r  b i a s  e r r o r s ,  a se r ies  of t e s t s  was 
conducted which r e s u l t e d  i n  t h e  development o f  an 
q u a l i f i c a t i o n  t e s t  f o r  pe r sonne l  t o  be used i n  t h e  
measurement of s a t e l l i t e  t r i a n g u l a t i o n  photographs.  
The same s t u d i e s  r e s u l t e d  i n  t he  des ign  o f  a new com- 
p a r a t o r  p o i n t i n g  r e t i c u l e  and exposure format  f o r  
s t e l l a r  p l a t e s  which a l s o  reduce e r r o r s  i n  o b t a i n i n g  
d a t a  from s a t e l l i t e  t r i a n g u l a t i o n  photographs.  The 
c a p a b i l i t i e s  o f  a e r o t r i a n g u l a t i o n  were f u r t h e r  enhanced 
wi th  t he  development o f  a .mathematica1 model f o r  
c o r r e c t i n g  f o r  f i l m  d i s t o r t i o n .  T h i s  model was inco r -  
po ra t ed  i n  t h e  r o u t i n e  t r ea tmen t  of  a e r i a l  photographs.  
Ins t rument  development f o r  use i n  photogrammetric 
mapping from c o l o r  photograph advanced wi th  a new 

Tests 
of v a r i o u s  emulsions and d imens iona l ly  s t a b l e  p l a t e s  
cont inued  i n  coope ra t ion  wi th  t h e  Color Committee o f  
t h e  American S o c i e t y  o f  Photogrammetry. 

I n  the  Photogr-etrv Svstems Develonment P r o j e c t  

i l l u m i n a t o r  system f o r  t h e  B- B s t e r e o p l o t t e r .  
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Seismoloav Program.--The Bureau's e n t i r e  research 
and development e f f o r t  r e l a t i n g  t o  t h e  seismology pro- 
gram was given new d i r e c t i o n  under t h e  guidance of t h e  
sen io r  s c i e n t i s t s  who joined the s t a f f  during t h e  f i s -  
c a l  year .  The p r i n c i p l e  goals  of t h e  research and 
development e f f o r t  were defined a s :  (1) obtaining a 

r e a t e r  understanding of t h e  causes of earthquakes; 9 2 )  developing fundamental knowledge of t h e  s t r u c t u r e  
of t h e  e a r t h ;  and (3)  making more e f f e c t i v e  t h e  d i s -  
semination of  seismic da t a .  Cooperative s t u d i e s  were 
i n i t i a t e d  with Southern Methodist Un ive r s i ty ,  t h e  Uni- 
v e r s i t y  of Hawaii, t h e  Lamont Geological Observatory 
of Columbia Universi ty ,  and Georgia Tech Research 
I n s t i t u t e .  

The Earthauake Mechanism and Pred ic t ions  Study 
P r o j e c t  was i n i t i a t e d .  Plans were developed t o  monitor 
a c t i v e  f a u l t s  t o  d e t e c t  chan e s  i n  any measurable phy- 
s i c a l  p rope r ty  of t h e  e a r t h  ? e l e c t r i c a l ,  magnetic, 
e l a s t i c ,  thermal,  o r  o t h e r )  which may be d i agnos t i c  
of t h e  impending occurrence of an earthquake. The 
f i r s t  w i l l  be conducted somewhere along t h e  San Andreas 
F a u l t  i n  C a l i f o r n i a .  Methods t o  au tomat i ca l ly  record 
changes i n  l eng th  of two d i g i t a l  l i n e s  100 t o  1,000 
meters i n  l eng th  with s u f f i c i e n t  accuracy t o  d e t e c t  
underground movements ac ross  t h e  f a u l t  l i n e  a r e  being 
developed. 

Late  i n  t h e  f i s c a l  year t h e  Tsunami Research &Q- 
was e s t a b l i s h e d ,  Cooperative s t u d i e s  w i t h  t h e  

Lamont Geological Observatory on t h e  a p p l i c a b i l i t y  of 
c e r t a i n  seismic techniques t o  t h e  Seismic Sea-Wave 
Warning System were conducted. Three'-component mantle 
wave r eco rde r s  were i n s t a l l e d  a t  Pa l i s ades ,  N.  Y . ,  and 
Honolulu, Hawaii. They have been ope ra t ing  f o r  s eve ra l  
months and have made e x c e l l e n t  records of Love and 
Rayleigh waves from a l a r g e  number of earthquakes,  i n -  
cluding those  of t h e  r ecen t  Alaskan shocks. To support  
t h e  Bureau's committment t o  t h e  I U G G  t o  prepare a 
bibl iography on tsunamis and storm surges,  a c o n t r a c t  
was made w i t h  t h e  Un ive r s i ty  of Hawaii. 

Under t h e  Studies  of Seismic Waves and Earth 
S t r u c t u r e s  P r o j e c t  a cooperat ive i n v e s t i g a t i o n  of t h e  
upper mantle and c r u s t a l  s t r u c t u r e  was i n i t i a t e d .  
Southern Methodist Un ive r s i ty  and t h e  Coast and Geodetic 
Survey p a r t i c i p a t e d  i n  t h i s  i n v e s t i g a t i o n .  The f i r s t  
map of  apparent Pn v e l o c i t i e s  f o r  t he  U.  S. was published. 
A r ev i sed  map of  Pn v e l o c i t i e s  i n  t h e  U .  S. was p re sen ted  
a t  t h e  annual meeting of t h e  American Geophysical Union. 
A t a b l e  o f  Pn v e l o c i t i e s  a t  l a t i t u d i n a l  and l o n g i t u d i n a l  
g r i d  p o i n t s  f o r  t h e  U .  S. was s to red  i n  t h e  HYLO computer. 
Methods of p r e c i s e l y  determining f o c a l  depth of earthquakes,  
a new technique developed by Lamont s c i e n t i s t s  f o r  
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determining S Wave t r ave l t imes  t o  a g r e a t e r  p rec i s ion  
than was ,poss ib l e  before ,  were made a v a i l a b l e .  This 
method allows d i r e c t  comparison of both t r ave l t imes  and 
higher  normal mode d i spe r s ion  w i t h  t h e o r e t i c a l  values  
and hence determination of t h e  shear  s t r e n g t h  of  t h e  
mantle of t h e  e a r t h  a s  a func t ion  of depth. 

The p r i n c i p l e  research and development e f f o r t  on 
ImDroved Seismic Svstems was devoted t o  t h e  study of 
advanced a r r a y  techniques.  An a r r a y  t e s t  was made i n  
M i s s i s s i p p i  t o  monitor a nuclear  explosion i n  f i s c a l  
year 1963, and t h e  r e s u l t i n g  data  were analyzed and 
i n t e r p r e t e d  t h i s  year.  The t e s t ,  using 36 two-cycle 
geophones, achieved more' than 10 t o  1 reduct ion i n  sur-  
f ace  wave no i se .  I n  a d d i t i o n ,  t h e  su r face  wave no i se  
i n  t h e  a r r a y  possesses such a cha rac t e r  t h a t  it i s  
poss ib l e  t o  determine v e l o c i t i e s  and azimuths of t h e  
no i se  propagation. For proper c o n t r o l  of t h i s  su r f ace  
wave seismic no i se ,  i t  i s  necessary t o  p l ace  more than 
two geophones pe r  wavelength a t  t h e  h ighes t  frequency 
no i se  e x i s t i n g  wi th in  t h e  seismic s i g n a l  bandwidth t o  
avoid t h e  a l i a s i n g  of h igh  wave number seismic no i se  
energy i n t o  t h e  low wave number seismic s i g n a l .  Re- 
s u l t s  i nd ica t ed  t h a t  o t h e r  i n v e s t i g a t i o n s  may be using 
improper spacing f o r  no i se  c o n t r o l ,  and, a s  a r e s u l t ,  
o b t a i n  poor s i g n a l  $0 no i se  r a t i o  improvement. This 
may l i m i t  t h e  e f f i c i e n c y  of t h e i r  systems i n  d i s t i n -  
guishing earthquakes from explosions when using r e f l e c t e d  
phases. 
d i g i t a l  f i l t e r s  were devised which, when convolved w i t h  
t h e  d i g i t a l  t ape  o r  o s c i l l o r g r a p h  records,  c u t  unwanted 
a l i a s i n g  frequences by a f a c t o r  of more than a 100 t o  1, 
thereby reducing t h e  corresponding a l i a s i n g  wave numbers 
by t h e  same amount. Plans were prepared t o  e s t a b l i s h  a 
s p e c i a l l y  designed a r r a y  i n  southern CR2ada t o  monitor 
t h e  5-ki loton Salmon Nuclear Explosion. T h i s  experiment 
w i l l  f u r t h e r  t e s t  t h i s  technique. 

Seismolopical Services  Pro.leck determined t h a t  i n  order  
t o  optimize t h e  disseminat ion of da t a ,  it would be 
necessary t o  process raw seismic data  on a s c a l e  never 
before  achieved. Therefore ,  t he  f i r s t  s t ep  was t o  
develop a computer system capable of processing a l a r g e  
volume o f  seismic a a t a  w i t h  g r e a t  speed and accuracy, 
and ye t  maintain a f l e x i b i l i t y  f o r  p o s i t i v e  r e s u l t s ,  
By using t h e  Weather Bureau's STRETCH Computer, t h i s  
almost completely automatic system t h e  r o u t i n e  hypo- 
c e n t e r  determinat ions a r e  c u r r e n t l y  being made a t  a 
speed s i x t y  t imes f a s t e r  than previously a t t a i n e d .  
This expanded computer c a p a b i l i t y  has made poss ib l e  
more accu ra t e  hypocenter determinat ions through magnitude 
s t u d i e s ,  use of l o c a l  t r a v e l t i m e s ,  new l o c a t i o n  tech-  
niques,  and a n a l y s i s  o f  s t a t i o n  r e s i d u a l  towards t h e  
development of a r e f ined  t r a v e l t i m e  curve.  

A s  p a r t  of t h e  a n a l y s i s  of t h e  t e s t  d a t a ,  

I n i t i a l  work on t h e  O n e r a t i o n u  ImDrovement s . u  
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Five M K - I 1  s t rong motion seismographs procured f o r  
the Seismological EnpineerinF! Project  were received.  
Chese u n i t s  were complete with e l e c t r i c a l  system, con- 
t r o l s ,  timing system, camera, s t a r t e r  pendulum, 
accelerometers,  and displacement meters.  Development 
- . f fo r t  t o  improve t h e s e  instruments  and f u r t h e r  adapt 
them t o  t h e  needs of t h e  Bureau's s t rong motion 
a c t i v i t i e s  were i n i t i a t e d ,  but t he  p r o j e c t  was delayed 
due t h e  t h e  a f t e r shock  i n v e s t i g a t i o n s  i n  Alaska follow- 
ing t h e  earthquake. 

A VELA UNIFORM Exoeriment i n  t h e  Aleut ian I s l ands  
was i n i t i a t e d .  A comprehensive p l an  of  t h e  experiment 
t o  i n v e s t i g a t e  t h e  c r u s t  and upper mantle i n  a po r t ion  
of t h e  Aleut ian I s l ands  t o  gain d e t a i l e d  information on 
t h e  accuracy of hypocenter determinat ions i n  is land-arc  
regions,  was prepared. This experiment i s  being con- 
ducted i n  cooperat ion with t h e  A i r  Force and var ious 
commercial geophysical f i rms .  Phase I of t h e  ope ra t ion ,  
system engineering and ope ra t ions  planning, included: 
t h e  development and procurement of f i v e  unmanned 
seismic system s t a t i o n s ;  and t h e  l o g i s t i c  support p l ans .  
This phase o f  t h e  t e s t  was completed. Phase 11, system 
assembling and t e s t i n g ,  was delayed beyond t h e  end of 
t h e  f i s c a l  year due t o  nonreceipt  of components from 
t h e  vendors and unexpected d i f f i c u l t i e s  with t h e  t ape  
r eco rde r s .  Phase 111, s i t e  s e l e c t i o n  and p repa ra t ion ,  
included reconnaissance surveys on f i v e  of t he  Aleut ian 
I s l a n d s  t o  s e l e c t  t h e  i n s t a l l a t i o n  s i t e s  and cons t ruc t  
s u i t a b l e  seismometer tanks.  This  phase was 75 percent  
complete. 

Agency, t h e  Survey agreed t o  supervise  a r e sea rch  con- 
t r a c t  t i t l e d  "Studies of t h e  Seismici ty  of t h e  S t a t e  
of Georgia," being done by t h e  Georgia Tech Research 
I n s t i t u t e  of  t h e  Georgia I n s t i t u t e  o f  Technology. 

Aeronautical  Chart  Program.--The ever i nc reas ing  
speeds of commercial a i r c r a f t ,  t h e  tremendous complexity 
of t h e  a i r s p a c e  c o n t r o l  system, and t h e  continuously 
shr inking schedules f o r  t h e  r e v i s i o n  and reproduct ion 
of e x i s t i n g  ae ronau t i ca l  c h a r t s ,  r e q u i r e  t h e  e f f o r t  
under t h i s  program t o  be p r i n c i p a l l y  developmental i n  
na tu re .  

A t  t h e  request  of t h e  Advanced Research P r o j e c t s  

The New and Improved Conceots of  Data P resen ta t ion  - 
Aeronautical  P r o j e c t  was almost exc lus ive ly  devoted t o  
determine t h e  requirements f o r  s p e c i f i c  c h a r t  s e r i e s  and 
f o r  t h e  design o f  c h a r t  s tandards t o  meet t hese  r equ i r e -  
ments. Federal  Aviation Agency's new standard f o r  
Terminal Instrument Approach Procedures were analyzed 
and our i n t e r p r e t a t i o n  converted t o  graphic form f o r  t h e  
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c h a r t s .  Two p ro to type  c h a r t s  were developed.  Survey 
personnel  p a r t i c i p a t e d  i n  a comprehensive f l i g h t  t e s t  
t o  e v a l u a t e  t h e  des ign  i n  an  o p e r a t i o n a l  environment. 
The p ro to types  were then  d i s t r i b u t e d  t o  FAA f o r  f u r t h e r  
t e s t  and e v a l u a t i o n .  The a c t u a l  p h y s i c a l  development 
o f  t h e  I F R - V F R  P lanning  c h a r t  was completed. P r i n t e d  
p ro to type  c h a r t s  were d i s t r i b u t e d  f o r  u s e r  eva lua t ion .  
Four p r o t o t y p e  Alaskan Vi sua l  c h a r t s  were developed 
and submi t ted  f o r  p r i n t i n g ,  On c h a r t s  con ta in ing  v i s u a l  
f l i g h t  i n fo rma t ion ,  t e r r a i n  d a t a  must be c l e a r l y  and 
s imply po r t r ayed  while remaining s u f f i c i e n t l y  subdued 
f o r  the  a e r o n a u t i c a l  i n fo rma t ion  t o  have maximum 
l e g i b i l i t y .  Curren t  p r i n t i n g  methods cannot ,  wi thout  
an  i n t o l e r a b l e  number of  p r e s s  runs, reproduce both 
t h e  t e r r a i n  and a e r o n a u t i c a l  da t a  w i t h  s u f f i c i e n t  c l a r i t y ,  
i n  a n  e f f o r t  t o  so lve  t h i s  problem a g r a n t  was made t o  
t h e  U n i v e r s i t y  of  Washington t o  s tudy  t h e  f e a s i b i l i t y  
o f  apply ing  fou r -co lo r  p rocess  p r i n t i n g  t o  t h e  reproduc-  
t i o n  of  a e r o n a u t i c a l  c h a r t s .  

A s  an  i n i t i a l  s t e p  i n  t h e  Automation amcarto- 
praDhic Processes  - Aerowut  icaJ P r o j e c t  work was con- 
ducted t o  e s t a b l i s h  t h e  n e c e s s a r y  procedures  for c e n t r a l -  
i z e d  compi la t ion  of  d a t a  t h a t  i s  app l i ed  t o  s e v e r a l  
s e r i e s  of c h a r t s .  Development t o  produce g raph ics  which 
w i l l  t o l e r a t e  t h e  photographic  changes when app l i ed  t o  
c h a r t s  a t  s e v e r a l  s c a l e s  was conducted.  I n  a d d i t i o n ,  
meet ings were h e l d  w i t h  r e p r e s e n t a t i v e s  of v a r i o u s  o r -  
g a n i z a t i o n s  on t h e  f e a s i b i l i t y  o f  apply ing  o p e r a t i o n s  
r e s e a r c h  and systems a n a l y s i s  techniques  t o  improving 
t h e  o v e r a l l  performance o f  t h e  a e r o n a u t i c a l  c h a r t i n g  
o p e r a t i o n  and of apply ing  au tomat ic  d a t a  p rocess ing .  
P l ans  were made t o  conduct such a s tudy  i n  f i s c a l  year  

N a u t i c a  Char t inq  ProEtraq .--Research and develop- 
ment under t h i s  program was d i r e c t e d  toward t h e  improve- 
ment o f  c u r r e n t  c h a r t s  and s e r v i c e s ,  and t h e  r educ t ion  
of  unit c o s t s  o f  supply ing  these p roduc t s  and s e r v i c e s ,  
An a t tempt  was made t o  app ly  advances i n  d a t a  handl ing  
and p r e s e n t a t i o n  techniques  t o  improve i n t e r n a l  p rocess -  
ing .  User requi rements  were s t u d i e d ,  and some modif ica-  
t i o n s  t o  e x i s t i n g  c h a r t s  were made. 

The work under t h e  New a~& ImDroved Conceots of 
P r e s e n t a t i o n  - Nautical. P r o j e c t  was p r i n c i p a l l y  

1965- 

developmental and d i r e c t e d  towards r e a l i s t i c  n a u t i c a l  
c h a r t i n g  p l a n  r e spons ive  t o  use r  requi rements  and while 
a s s u r i n g  t h e  optimum use  o f  r e sources  i n  d i s semina t ing  
n a u t i c a l  d a t a .  A con t inu ing  a n a l y s i s  was conducted o f  
correspondence from c h a r t  u s e r s ,  t e c h n i c a l  r e p o r t s ,  and 
p lanning  documents. I n  a d d i t i o n ,  a s tudy  was performed 
t o  determine t h e  c h a r t  u s e r  requi rements  on t h e  west 
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c o a s t ,  which was a c o n t i n u a t i o n  of a c o n t r a c t  f o r  t h e  
e a s t  and g u l f  c o a s t s .  As a r e s u l t  o f  a n  e f f o r t  t o  
automate t h e  c o l l e c t i o n  of  hydrographic  d a t a  aboard 
sh ip  such d a t a  a r e  a v a i l a b l e  i n  a c o r r e c t e d  form on 
punched paper  t a p e s  and punched ca rds .  A methods has  
been developed t o  semiautomate the  c h a r t  compi l a t ion  
procedure  us ing  t h e s e  t a p e  and card  r eco rds .  Conver- 
s i o n  of c h a r t  s p e c i f i c a t i o n s  and p r o j e c t i o n  r e q u i r e -  
ments i n  "machine language" s u i t a b l e  f o r  au tomat ic  
p l o t t i n g  on t h e  Bureau 's  p l o t t e r  was s t a r t e d .  A com- 
p a r i s o n  of  t h e  r e s u l t s  o f  t h e  compi la t ion  made by t h i s  
method w i t h  one of  t h e  same a r e a  prepared  by convent iona l  
methods was s t a r t e d .  To respond t o  t he  needs of  t h e  
use r  f o r  t h e  p o r t r a y a l  of  d a t a  necessa ry  i n  t h e  use o f  
e l e c t r o n i c  p o s i t i o n i n g  systems,  two exper imenta l  c h a r t s  
were prepared  showing Consol Consolan a r c s  on s e l e c t e d  
s t anda rd  c h a r t s .  F u r t h e r  s t u d i e s  were begun on t h e  Loran 
A and Loran C n a v i g a t i o n a l  systems.  

The f i r s t  a r e a  t o  be i n v e s t i g a t e d  under t h e  pro-  
j e c t ,  ' Qf Natural, Phenomena = t h e v  A f f e c t  
Nau t i ca l  Char t s  was i n  Alaska.  S t u d i e s  were begun t o  
d e f i n e  and a r e a s  o f  u p l i f t  and subs idence  r e s u l t i n g  
from r e c e n t  ear thquakes  i n  t h a t  a r e a .  S t eps  were 
t aken  t o  c o o r d i n a t e  t h e  r e s e a r c h  under t h i s  p r o j e c t  
w i t h  t h a t  being conducted by t h e  U n i v e r s i t y  o f  I l l i n o i s  
under t h e  Oceanography Program. 

ject, produc t ion  personnel  were t r a i n e d  i n  t h e  prepara-  
t i o n  of photochemical  h a l f t o n e  v i g n e t t e s .  A s  a r e s u l t  
o f  t e s t i n g  of  v a r i o u s  p a i n t s ,  new mixtures  and formulas ,  
and new methods of  mixing and g r ind ing ,  a photo n e g a t i v e  
p a i n t  has  been developed which i s  cons idered  s a t i s f a c t o r y .  
T e s t s  were conducted on t h e  v i s i b i l i t y  o f  c e r t a i n  i n k s  
under subdued l i g h t i n g  c o n d i t i o n s ,  d e f i c i e n c e s  were 
i d e n t i f i e d  and some remedia l  measures were implemented. 

Under t h e  Advanced CartoEraDhic Development Pro- 
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OFFICE O F  ADMINISTRATION 

0 PERATIONAL ACTIVITIES 

Administrative and Technical Services  

A s  a r e s u l t  of overcrowding i n  many areas  occupied 
by t h e  Dapartment and t h e  Bureau, t h e  Administrative 
and Technical Services  Division developed a plan t o  
movi? approximately 50 percent of t h e  Headquarter I s  em- 
ployees t o  a new l o c a t i o n  wi th in  t h e  metropolitan area.  
To f i l l  t h e  Bureau's requirements, General Services  Ad- 
m i n i s t r a t i o n  entered i n t o  a l e a s e  of 139,000 square 
f e e t  o f  o f f i c e  and s p e c i a l  purpose space i n  two bui ld-  
ings a t  t h e  Washington Science Center j u s t  south of 
Rockvi l le ,  Md. A t  t h e  end of t h e  f i s c a l  year ,  t h e  f i r s t  
bui lding containing approximately 91,000 square f e e t  
had been occupied. 

The Division com l e t e d  4,692 procurement ac t ions  

Tne breakdown 
amounting t o  $6,310,7 r: 9,  an increase  of approximately 
$30,000 over t h e  previous f i s c a l  year. 
of these  a c t i v i t i e s  i s :  

Ivp, Arnount 
Negotiated Contracts 78 $3,437,696 

Grants 5 72,376 
Advertised Contracts  81 1,192,042 

Open Market and o ther  
pur chases 4,528 1.608.615 

Tota l  'i ,692 $6 , 310,749 

On J u l y  1, 1964, The BiJreau's procurement funct ion 
was t ransfer red  t o  t h e  Department of  Commerce and a l i s i s o n  
o f f i c e r  appolnted t o  coordinate  t h e  procurement and con- 
t r a c t i n g  a c t i v i t i e s  w i t h  t h e  Department's Procurement 
Division. 

o r  t r a n s f e r r e d  t o  General Services  Administration and 
o ther  Government agencies,  exceeding by $750,000 t h e  amount 
reported l a s t  year. Th i s  increase  was l a r g e l y  due t o  a 
concerted e f f o r t  on t h e  p a r t  of supply and operat ing 
personnel t o  i d e n t i f y  obsole te  items f o r  removal from 
inventory.  The Bureau acquired, without c o s t ,  surplus  
property valued a t  $173,522 from other  government 
agencies,  

Excess property which cos t  about $1,000,000 was sold 
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Inbound and outbound shipments t o t a l e d  1,075 tons.  
Approximately 75 percent  of t h e  shipments were c a r r i e d  
by motor f r e i g h t ;  t h e  remainder was t ranspor ted  by ex- 
p r e s s ,  r a i l ,  a i r ,  and mail. 

During t h e  year ,  111 vehic les  were disposed o f ,  80 
were purchased, and 3 were acquired without charge from 
other  agencies of t h e  Government. 

a t  a cos t  of $0.080 per mile,  a decrease of $0.005 from 
l a s t  year and $0.029 l e s s  than t h e  n a t i o n a l  average. 
Vehicle years  t rave led  t o t a l e d  290, a reduct ion of 8 
from 1963. Average mileage per vehic le  year was 13,319 
or 282 miles  l e s s  than l a s t  year.  

Bureau vehic les  t rave led  a t o t a l  of 3,862,521 miles 

Four claims f o r  damages were s e t t l e d  f o r  $1,383.29. 

Requis i t ions f o r  p r i n t i n g  processed by t h e  Division 
amounted t o  $170,241. 
$101,689 was required f o r  251 job orders  f o r  housekeeping 
serv ices ,  A ca ta log  of forms used by t h e  Bureau was i s -  
sued. 

cubic f e e t  o f  records were eliminated from Bureau space .  
O f  t h i s  amount, 3,998 cubic f e e t  were disposed of and 
2,249 cubic f e e t  were l i s t e d ,  packed, and t r a n s f e r r e d  
t o  t h e  Federal  Records Center f o r  f u t u r e  serv ic ing  by 
t h a t  f a c i l i t y .  Th i s  ac t ion  reduced the  Bureau's t o t a l  
records holdings from 34,184 cubic f e e t  t o  32,635. A 
t o t a l  of 2,162 Survey documents were serviced from t h e  
Records Center during t h e  year.  An o f f i c i a l  l i s t  of 
Bureau recur r ing  r e p o r t s  was published J u l y  1963. 

orders ,  172 t r a v e l  orders  involving a permanent change 
of s t a t i o n ,  and 516 indiv idua l  t r a v e l  reques ts ;  and i t  
obtained approval of 159 fore ign  t r a v e l  reques ts ,  se- 
c u r i t y  c learances,  and passport  c learances.  

publ ica t ions  program. The Chief o f  t h e  Division, i n  
t h e  capac i ty  o f  publ ica t ions  o f f i c e r  f o r  t h e  Bureau, 
expedited f i n a l  production of a l l  book and pamphlet 
publ ica t ion  of t h e  Bureau. A s  a r e s u l t  of l i a i s o n  
with t h e  Off ice  of Publ ica t ions  i n  t h e  Department, 
issuance of Bureau publ ica t ions  was e f fec ted  on a 
d e f i n i t e  schedule. 

An estimated expenditure of 

Through i t s  continuing records d i s p o s i t i o n  program 6,2117 

The Division processed 1,986 temporary duty t r a v e l  

The Division planned and coordinated t h e  Bureau's 

Administrative p r i n t i n g  reques ts  were monitored t o  
determine f a c i l i t i e s  t o  be used, t o  arrange scheduling, 
t o  e s t a b l i s h  p r i o r i t i e s ,  and t o  expedite p r i n t i n g .  Through 
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cooperation and coordinat ion with t h e  Reproduction 
Division and  t h e  Department's p r i n t i n g  f a c i l i t i e s ,  
deadl ines  were met and workloads were a l l e v i a t e d .  

t e r e d  on duty. Several  t r i p s  were made t o  t h e  f i e l d  
t o  review and f u r t h e r  develop a sound and progressive 
s a f e t y  program f o r  a,ll a reas  of t h e  Bureau. A sh ip -  
board s a f e t y  c h e c k l i s t  was developed and accepted by 
t h e  Off ice  of Oceanography f o r  d i s t r i b u t i o n  t o  t h e  
Commanding Off icers  of vesse ls  f o r  guidance and 
a s s i s t a n c e  f o r  t h e i r  s a f e t y  committees. 

was a l s o  developed. The guide was approved, with modifi- 
ca t ions  by t h e  Bureau Safe ty  Committee and t h e  a f fec ted  
a s s i s t a n t  d i r e c t o r s  and d i v i s i o n  c h i e f s ,  and i s  now 
being f i e l d  t e s t e d .  This guide has chapters  on: ( a )  ex- 
p los ives ,  use and handling, (b)  compressed gages, '(c) 
e l e c t r o n i c  equipment, ( d )  handling flammable mater ia l s ,  
( e )  general  shipboard s a f e t y ,  and ( f )  pressure vesse ls .  

accidents  was reduced 48 percent compared t o  t h e  same 
period of 1963. The number of motor vehic le  accidents  
was reduced 36 percent during t h e  same period. 
i c a n t  cooperation i s  reported from a l l  personnel. This  
evaluat ion i s  based on t h e  number o f  reques ts  f o r  as-  
s i s t a n c e  and response t o  i n q u i r i e s  regarding accidents  
and condi t ions.  

On September 9 ,  1963, a Bureau Safe ty  Off icer  en- 

A d r a f t  of a proposed Bureau Safe Prac t ices  Guide 

During t h e  f i r s t  h a l f  o f  1964, t h e  time l o s t  i n  

Signif'- 

With t h e  Bureau's move t o  t h e  Washington Science 
Center,  a review and updating of t h e  f i r e  and emergency 
evacuation plans was i n i t i a t e d .  Transfer  of s a f e t y  
a c t i v i r ; i e s  from t h e  Personnel Divis ion t o  the  Administra- 
t i v e  and Technical Services  Divis ion was made during 
t h i s  period. 

necessary revamping i n  order  t o  cor rec t  c e r t a i n  d e f i -  
c ienc ies  and  weaknesses found during t h e  Cuban Crisis. 

ning and Off ice  of Emergency Transportat ion,  funds a r e  
being sought f o r  expanding t h e  s e c u r i t y  s torage program 
and t h e  emergency char t  production program. Both of 
these  programs a r e  f a r  below t h e  minimum requirements 
a n t i c i p a t e d  t o  meet m i l i t a r y  and c i v i l  defense needs. 
An a l l - o u t  e f f o r t  concentrated on gaining budget support 
f o r  t h i s  purpose has  been i n i t i a t e d .  

The Bureau's Emergency Readiness Plan i s  undergoing 

With t h e  a s s i s t a n c e  o'f t h e  Off ice  of Ehergency Plan- 
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Further  development included the designing and 
p r i n t i n g  of a r e l o c a t i o n  assignment card f o r  re loca tees .  
This  card conta ins  p e r t i n e n t  information and i n s t r u c t i o n s  
f o r  r e l o c a t e e s  and w i l l  be issued t o  a l l  personnel having 
an emergency assignment together  with a copy of t h e  
r e l o c a t i o n  i n s t r u c t i o n s ,  Further  planning included the  
organizat ion of a communications corps t o  operate  t h e  
t e l e t y p e  equipment and rad io  s t a t i o n  a t  t h e  headquarters 
s i t e .  

Approximately l32,OOO new maps were received and 
processed i n  t h e  maintainence of t he  Bureau's co l lec-  
t i o n  of map source mater ia l .  More than 77,000 maps 
were d i s t r i b u t e d  from t h e  f i l e s ,  of which approximateiy 
h a l f  were used i n  support o f  t h e  car tographic  program 
of t h e  Bureau, and t h e  remainder were issued i n  t h e  
p r a c t i c e  of disseminating map information t o  t h e  publ ic  
and t o  o ther  agencies of t h e  Government. Over 25,000 
maps were eliminated from t h e  f i l e s  a s  obsole te  o r  
superseded. Approximately 600 copies of e a r l y  Coast 
and Geodetic Survey c h a r t s ,  many used 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 sen t  ou t  i n  response t o  s p e c i f i c  i n -  
qur ies .  

ou ts ide  the Bureau were var ious s t a t e  highway depart-  
ments? F lor ida  Development Commission, National Geo- 
graphic Society,  Pan American Airways, and Texaco Co. 
Among those within t h e  Government were t h e  Army Map 
Service,  Beach Erosion Board, Bureau of Land Manage- 
ment, Bureau of Public Roads, var ious agencies of t h e  
Department of S t a t e ,  Federal  Aviation Agency, Federal  
Power Commission, Geological Survey, t h e  Navy Research 
Laboratory Oceanographic Data Center,  and S o i l  Con- 
serva t ion  Bervice. 

Among those receiving maps and map information 

Approximately 260 n a u t i c a l  c h a r t s  and 130 aero- 
n a u t i c a l  c h a r t s ,  together  w i t h  var ious o ther  Bureau 
publ ica t ions  were v e r i f i e d  o r  provided geographic 
names a s  p a r t  of t h e  names v e r i f i c a t i o n  procedure f o r  
Bureau publ ica t ions ,  I n  addi t ion ,  name l i s t s  were 
supplied f o r  64 new hydrographic survey shee ts  and 
180 planimetr ic  maps. 
i n  t h e  d i v i s i o n  and f i e l d  r e p o r t s ,  more than 150 cases  
of name c o n f l i c t  were submitted t o  and decided upon 
by t h e  Board on Geographic Names. I n  addi t ion ,  about 
150 cases  o f  names d isputes  were s e t t l e d  wi th  t h e  Geo- 
l o g i c a l  Survey by d i r e c t  l i a i s o n ,  without recourse t o  
t h e  Board on Geographic Names. A s  a r e s u l t  of names 
research i n  t h e  Division and o ther  sources ,  over 300 name 
changes were made on n a u t i c a l  c h a r t s  during t h e  year ,  
and more than 200 such changes were e f fec ted  on aeronaut i -  
c a l  c h a r t s .  I n  r e p l y  t o  reques ts  f o r  names information 

A s  a r e s u l t  of nsmes research 
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from the  public and o ther  sources,  most of which required 
considerable research,  approximately 160 l e t t e r s  were 
w r i t t e n  during t h e  year. 

graphic names were prepared f o r  28 d i f f e r e n t  p r o j e c t  
areas .  I n  response t o  t h i s ,  2 5  geographic names f i e l d  
r e p o r t s  were received and processed i n  t h e  Division. I n  
keeping w i t h  t h e  Divis ion 's  program of maintaining names 
standards cur ren t ,  new Geographic Names Standards were 
made f o r  more than 200 of t h e  Bureau's c h a r t s ,  and stand- 
ard name-correction copies were made f o r  Coast P i l o t s  
and Tide Tables.  

Special  shee ts  f o r  t h e  f i e l d  i n v e s t i g a t i o n  of geo- 

Approximately 1,000 items were added t o  t h e  Division's 
card f i l e  of Board on Geographic Names decis ions,  alpha- 
b e t i c a l l y  by s t a t e s ,  during t h e  year. About 3,000 loca-  
t i o n  cards  were prepared and placed i n  t h e  a lphabet ica l  
f i l e  of At lan t ic  coast  place-name loca t lons .  

Some 60 s o l i c i t a t i o n s  f o r  geographic names informa- 
t i o n  were made by mail t o  l o c a l  sources. The responses,  
i n  many ins tances ,  provided information u t i l i z e d  i n  t h e  
prepara t ion  of cases  submitted t o  t h e  Board on Geographic 
Names and t h e  respondents f e l t  t h a t  they were a p a r t  of 
an i n t e r e s t i n g  and important undertaking. 

I n  response t o  var ious requests ,  a grea t  dea l  of  
geographic research was conducted i n  t h e  Division. The 
r e s u l t s  of much of t h i s  work were contained i n  t h e  more 
than 2,000 l e t t e r s  issued on var ious geographic subjec ts .  

Long term research was accomplished on map and geo- 
graphic names source mater ia l  f o r  s p e c i f i c  purposes and 
i n  connection w i t h  congressional requests .  Special  geo- 
graphic names research was done on numerous l o c a t i o n s  
both f o r  governmental and outs ide  sources,  t h e  l a t t e r  
i n  t h e  i n t e r e s t  of good publ ic  r e l a t i o n s .  Research on 
geographic names i n  Delaware, r e l a t i v e  t o  p r o j e c t s  coor- 
dinated wi th  t h e  Board on Geographic Names, represented 
one such e f f o r t .  Research i n t o  t h e  c o a s t a l  geography 
of por t ions  of t h e  coast  of Alaska, Washington, Oregon, 
Cal i forn ia ,  Flor ida Texas, and M i s s i s s i p p i  was done a t  
t h e  request  of the.  bepartment of Commerce. 

A f i l e  on source mater ia l  and indexes f o r  t h e  com- 
p i l a t i o n  of aeronaut ica l  c h a r t s  was continuously main- 
ta ined ,  Approximately 1,800 a e r i a l  photographs were 
received and processed. Source mater ia l  was provided 
f o r  t h e  r e v i s i o n  o f  312 aeronaut ica l  c h a r t s ,  i n  keeping 
with t h e  Bureau's aeronaut ica l  c h a r t  r e v i s i o n  program. 
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More than 2,000 photographs and s l i d e s  depic t ing  
Bureau subjec ts  were accessioned and placed i n  t h e  f i l e s .  
The Division issued over 11,000 photographic p r i n t s  and 
s l i d e s  and loaned more than 450 r e e l s  of motion p i c t u r e  
f i l m s  protraying Bureau a c t i v i t i e s .  
t r i c t  o f f i c e s  and var ious schools and co l leges  through- 
out the country were t h e  p r i n c i p a l  users  of these  
v i s u a l  a ids .  Other r e c i p i e n t s  included U. S. Naval 
Applied Science Laboratory Brooklyn, N. Y.;  U.N.T.V. 
United Nations,  New York. banders Associates,  Inc. ,  
Nashua, N. H. ; National Acience Foundation, Washington, 
D. C . ;  Gro l ie r ,  Inc. ,  New York, N. Y.;  Merkle Press ,  

and McGraw H i l l  Company of Inc. ,  Washington, 
Canada, L t d . ,  Toronto, anada. 

and placed a t  var ious reg iona l  and i n t e r n a t i o n a l  boat 
shows and conferences throughout t h e  country.  

and c h a r t s  f o r  a v a r i e t y  of Bureau and departmental 
needs. This i l l u s t r a t i v e  and car tographic  work i n -  
cluded graphs and maps f o r  budget presenta t ion ,  and 
s p e c i a l  drawings i l l u s t r a t i n g  Bureau a c t i v i t i e s .  I n  
addi t ion  t o  scenic  pa in t ings  f o r  Bureau e x h i b i t s ,  
259 a r t  i l l u s t r a t i o n s  f o r  publ ica t ion  covers and t e x t s ,  
s l i d e s ,  and hand-let tered s igns  were completed. More 
than 330 c e r t i f i c a t e s  were l e t t e r e d ,  including those 
f o r  departmental awards and o f f i c e r  appointments. 

Approximately 3,600 books and pamphlets were added 
t o  t h e  permanent c o l l e c t i o n  of t h e  Bureau Library,  and 
about 435 volumes were eliminated. S l i g h t l y  l e s s  than 
6,000 books and pamphlets were c i r c u l a t e d  and more than 
1,100 books were loaned. 

The Bureau's d i s -  

c ' c :  
Numerous e x h i b i t s  and d isp lay  panels  were constructed 

The Division prepared 556 s p e c i a l  maps, graphs, 

Budget and Finance Division 

and execution processes and procedures were modified 
a s  required during t h e  year t o  p lace  proper emphasis 
on t h e  Regional Off ice  concept of operat ions and bud- 
get ing from a zero base r a t h e r  than on an increase  
b a s i s  only. E f f o r t s  i n  t h i s  a rea  a r e  continuing i n  
t h e  l i g h t  of expanded d e c e n t r a l i z a t i o n  of a c t i v i t i e s .  

Immediately a f t e r  t h e  devastat ing Alaskan ear th-  
quake of March 28, 1964, Bureau operat ing f i n a n c i a l  
p l a n s  had t o  be change t o :  provide emergency surveys 
of t h e  channels and harbors;  r e e s t a b l i s h  t i d e  s t a t i o n s ;  
make seismological i n v e s t i g a t i o n s ;  r e s t o r e  geodetic 
cont ro l ;  and compile and publ ish revised c h a r t s  and 
c h a r t l e t s  covering t h e  s t r i c k e n  area.  Such a c t i o n  not  
only e n t a i l e d  major reprograming of funds within previously 
approved f i n a n c i a l  plans,  but a l s o  formulation and 

The Bureau's budget formulation, presenta t ion ,  
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present  a t  ion  of a supplement a1  appropriat ion request  
w i t h  a l l  t h e  a t tendant  budgetary back-up data .  The 
dispatch w i t h  which t h i s  unforeseen workload was or- 
ganized and approved compliments t h i s  Divis ion 's  ef-  
f o r t s  i n  s t r i v i n g  f o r  maximum f l e x i b i l i t y  i n  f inancing 
operat ing plans with no l o s s  of v i t a l  top management 
cont ro l .  

i n  automatic d a t a  processing and f i n a n c i a l  management 
which was sponsored by t h e  C i v i l  Service Commission. 

Continued emphasis was placed on improving pro- 
cedures and  on reducing paper work. Some of t h e  most 
s i g n i f i c a n t  accomplishments were included i n  t h e  
Bureau's Financial  Management Improvement Program re-  
p o r t  t o  the Direc tor ,  Off ice  of Budget and Finance. 
The repor t  i s  quoted i n  p a r t  as  follows: 

"Svstems Modificationq. -The Coast and  Geodetic 
Survey modified i t s  accounting system t o  provide f o r  
d i s t r i b u t i n g  overhead c o s t s  t o  p r o j e c t s  by applying 
predetermined percentage r a t e s  t o  labor  cos ts .  The 
change has  reduced machine processing time and has  
expedited prepara t ion  of mechanized repor t s .  Use of 
t h e  predetermined r a t e s  i n  c a l c u l a t i n g  estimated re -  
imbursable o b l i g a t i o n s  has r e s u l t e d  i n  more accurate  
es t imates ,  which permit b e t t e r  f i n a n c i a l  planning. 

One budget ana lys t  attended an advance seminar 

* * * * *  
"Procedural SimDlif icat iong .-A number of pro- 

cedural  changes were made t o  s implify t h e  accounting, 
payro l l ing ,  and vouchering processes and thereby ef -  
f e c t  monetary savings. Examples of changes made a r e  
a s  follows: 

s t a t i o n  d e l i v e r y  t i c k e t s  and a l i k e  number of vendor 
copies,  w i t h  invoices ,  a r e  processed annually. New 
desk procedures f o r  processing t h e  t i c k e t s  and i n -  
voices  eliminated var ious s t e p s  and records,  and have 
resu l ted  i n  an annual savings of about $555. 

The p r a c t i c e  of ass igning ind iv idua l  numbers 
t o  each bas ic  voucher was discontinued. This a c t i o n  
eliminated typing about 17,000 voucher numbers on 
schedules and t h e  recording of voucher numbers on var- 
ious o ther  records.  The annual savings were about 
$490. 

"3. The general  l edger ,  accounts receivable  ledg- 
er, f i l e s ,  and r e l a t e d  b i l l i n g s  were reviewed. Action 
was taken t o  e l iminate  the post ing of nonessent ia l  

"1. About 40,000 customer copies of se rv ice  

"2. 
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i n fo rma t ion ,  reduce the  number o f  j o u r n a l  vouchers by 
pos t ing  d i r e c t l y  from r e g i s t e r s ,  and  reduce the  number 
o f  reimbursement b i l l i n g s  by making c e r t a i n  b i l l i n g s  
q u a r t e r l y  r a t h e r  t han  monthly. These a c t i o n s  r e s u l t e d  
i n  an annual  s av ings  o f  about  $1,645. 

o f f i c e r s  was reduced from 65 t o  2 by having c o n t r o l s  
f o r  " o f f i c e "  and " f i e l d , "  r a t h e r  t h a n  c o n t r o l s  f o r  each 
c o s t  c e n t e r .  The method o f  p repa r ing  c i v i l i a n  biweekly 
p a y r o l l  schedules  was s i m p l i f i e d ,  and t h e  nwnbsr o f  
schedules  was reduced from f i v e  t o  two. The Bureau now 
f u r n i s h e s  t h e  Treasu ry  Department w i t h  a p a y r o l l  t a p e  
( r a t h e r  t h a n  c a r d s )  f o r  use  i n  i s s u i n g  p a y r o l l  checks. 
These a c t i o n s  have r e s u l t e d  i n  an annual  s av ings  o f  
approximately $l,0'+0. 

"5. A d e t a i l e d  s t u d y  o f  t h e  procedures  used i n  
account ing  f o r  t r a v e l  and t r a v e l  advances,  and i n  pro-  
c e s s i n g  c a s h i e r s ' '  reimbursement vouchers  and re funds  
f o r  unused t r a n s p o r t a t i o n  l e d  t o  p rocedura l  improve- 
ments. The a c t i o n s  t aken  have r e s u l t e d  i n  an annual  
sav ings  o f  approximately $1,440. 

r eco rds  and on t h e  c o n t r o l  and flow o f  paper  work. Severa l  
impor tan t  improvements were made; f o r  example, it i s  
e s t ima ted  t h a t  new i n s t r u c t i o n s  f o r  r o u t i n g  and f i l i n g  
ab3ut  4,000 " l o c a t o r  f i l e  copies"  o f  purchase o r d e r s  
saves  $500 annual ly ."  

was e s t a b l i s h e d  a s  a means o f  reducing  t h e  time requ i r ed  
t o  r e c o n c i l e  t h e  accounts  w i t h  Bureau p r o p e r t y  records .  

Problems being encountered i n  r e c o n c i l i n g  accounts  
payable  were s tud ied .  A s  a r e s u l t  t h e  use  of accounts  
payable  punch c a r d s  was d i scon t inued  and improved pro-  
cedures  were implemented. 

were i s s u e d  which covered t h e  fo l lowing  s u b j e c t s :  
uniform a l lowances ,  vouchers  f o r  cash purchases  and 
payments, and d i s t r i b u t i o n  o f  c e r t a i n  c o s t s  among 
p r o j e c t s .  I n  a d d i t i o n ,  n i n e  r e v i s i o n s  were i s s u e d  on 
p r e v i o u s l y  i s sued  c h a p t e r s .  

made a v a i l a b l e  t o  t h e  Bureau dur ing  t h e  f i s c a l  year  1964. 

"4. The number o f  p a y r o l l  c o n t r o l s  f o r  commissioned 

"6. Emphasis was p laced  on e l i m i n a t i n g  unnecessary 

A C a p i t a l i z e d  Pe r sone l  P rope r ty  Transac t ion  R e g i s t e r  

Three new c h a p t e r s  of  t h e  Bureau Finance Manual 

The fo l lowing  funds ,  from sources  i n d i c a t e d ,  were 
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Avai l ab le  Funds 

Appropr ia t ions :  
S a l a r i e s  and Expenses 

T r a n s f e r s  from: 
Commerce - O f f i c e  o f  t h e  

S e c r e t a r y  
T o t a l  S a l a r i e s  and Ex- 

penses  

$26,120,000 

Cons t ruc t ion  o f  Surveying 
Sh ips  
( I n c l u d e s  unobl iga ted  b a l -  
ance o f  $5,498,010 brought  
forward from f i s c a l  yea r  1963.)  18,498,010 

Cons t ruc t ion  and Equipment, 
Se ismologica l  Labora tory ,  
(Unobligated ba lance  brought 

T o t a l  Appropr ia t ions  
forward from f i s c a l  year  1963.) 

Reimbwsements from Other  Agencies 
T o t a l  Funds Ava i l ab le  

C o l l e c t i o n s  cover ing  a l l  misce l laneous  r e c e i p t s ,  i nc lud ing  
s a l e s  o f  n a u t i c a l  and a e r o n a u t i c a l  c h a r t s  and r e l a t e d  
publication:; t o t a l e d  $1,221,232. O f  t h i s  amount, t h e  
sum o f  $654,565 was c o l l e c t e d  by t h e  Department and de-  
p o s i t e d  i n t o  t h e  GPO fund.  S i m i l a r  c o l l e c t i o n s  dur ing  
t h e  f i s c a l  yea r  1963 amounted t o  $1,027,553. 

Management and Audit D iv i s ion  

During t h e  f i s c a l  yea r  major a c t i v i t i e s  o f  t h e  
Management Branch involved t h e  fo l lowing:  conduct ing 
management s t u d i e s ,  surveys ,  e v a l u a t i o n s ,  reviews,  and 
a n a l y s e s ;  p lanning  and e f f e c t i n g  o r g a n i z a t i o n a l  i m -  
provements; developing and monitor ing a p roduc t ion  mea- 
surement program; and d i s s e a i n a t i n g  informat ion  and 
i n s t r u c t i o n s  t o  Bureau units. 

were made a s  fo l lows :  (1) an e v a l u a t i o n  o f  p roposa l s  
t o  conduct a s tudy  o f  t h e  Bureau’s 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  system and l i a i s o n  w i t h  the  management 
c o n s u l t i n g  firm s e l e c t e d  t o  do t h e  s tudy ;  ( 2 )  a s tudy  
of  t h e  problem of  s t o r a g e ,  r e t r i e v a l ,  and d i s t r i b u t i o n  
o f  geode t i c  d a t a ,  which inc luded  the  fo l lowing  a s p e c t s :  
(a )  a review of  t h e  e n t i r e  geode t i c  d a t a  o p e r a t i o n  a s  
now conducted;  ( b )  a s tudy  o f  a n t i c i p a t e d  Bureau opera-  
t i o n  of a modern d e p o s i t o r y  and d i s t r i b u t i o n  c e n t e r  f o r  
g e o d e t i c  d a t a  from both domestic and f o r e i g n  sources ;  

S t u d i e s ,  surveys ,  e v a l u a t i o n s ,  reviews,  and ana lyses  
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and ( c )  a recommendation o f  methods and systems t o  be 
r e t a i n e d  o r  adopted i n  t h e  in te res t s  o f  e f f i c i e n c y  and 
economy, inc lud ing  p o s s i b l e  new rep roduc t ion  systems 
f o r  g e o d e t i c  d a t a  sales m a t e r i a l ;  ( 3 )  a review and 
w r i t t e n  a n a l y s i s  o f  a roposed p o l i c y  on use and au thor -  
i z a t i o n  o f  over t ime;  (c) a s tudy  of  pos t age  c o s t s  involved  
i n  t he  sales o f  c h a r t s  and misce l laneous  s e r v i c e s ;  
(5) a review o f  a p r o p e r t y  management s t u d y  conducted 
by a p r i v a t e  management c o n s u l t i n g  company and assis- 
t a n c e  i n  implementing the recommendations r ece ived ;  
(6 )  a s tudy  f o r  t h e  Assistant D i r e c t o r  f o r  Research 
and Development concerning o t h e r  agenc ie s '  and univer -  
s i t i t e s '  p r a c t i c e s  r ega rd ing  s c i e n t i f i c  r e s e a r c h  pe r -  
sonnel ,  which inc luded  in fo rma t ion  c o l l e c t e d  from Nat iona l  
Aeronaut ics  and Space Adminis t ra t ion ,  Nat iona l  I n s t i t u t e s  
o f  Hea l th ,  Na t iona l  Sc ience  Foundat ion Geologica l  Sur- 
vey, and s e v e r a l  l o c a l  u n i v e r s i t i t e s ;  ( 7 )  a review o f  
p r i c e s  charged f o r  misce l laneous  s e r v i c e s  fu rn i shed  by 
t h e  Bureau, which inc luded  the  i n i t i a t i o n  of  a new form 
and new procedures  f o r  r e p o r t i n g  c o s t s  from the  d i v i -  
s i o n s  which provide  misce l laneous  s e r v i c e s .  Pre l iminary  
work was a l s o  accomplished f o r  p r e p a r a t i o n ,  a t  a f u t u r e  
d a t a ,  o f  a handbook f o r  d i s t r i b u t i o n  t o  t he  g e n e r a l  
p u b l i c  l i s t i n g  s p e c i a l  s e r v i c e s  rovided  by the  Bureau; 
(8) review o f  Chapters  1 6  
sonnel  Manual concerning Employees f Compensation f o r  
D i s a b i l i t y  and Death, Within-Grade S tep  I n c r e a s e s ,  and 
Q u a l i t y  S tep  I n c r e a s e s ;  and ( 9 )  review o f  Chapters  1 2 ,  
14,  16 ,  2 2 ,  of t h e  Bureau Finance Manual concerning 
Trave l  Regu la t ions ,  Bonding Requirements, Uniform 
Allowances, and D i s t r i b u t i o n  o f  C e r t a i n  Cos ts  Among 
Pro j ec t s . 

Organ iza t ion  p lanning  was concerned w i t h  the  f o l -  
lowing: (1) f u n c t i o n a l  a l ignment ,  d e l e g a t i o n  of 
a u t h o r i t y ,  and proposed s t a f f i n g  i n  connec t ion  w i t h  
t h e  implementat ion o f  t h e  Bureau 's  r e g i o n a l  p lan .  The 
fo l lowing  s p e c i f i c  a c t i o n s  were taken:  ( a )  The S e a t t l e ,  
Norfolk,  Kansas C i t y ,  and San Franc isco  D i s t r i c t  O f -  
f i c e s  were reorganized  and r edes igna ted  a s  Regional  
O f f i c e s ;  (b) f u n c t i o n a l  s t a t emen t s  and/or o rgan iza t ion -  
f u n c t i o n  c h a r t s  were prepared  for  the S e a t t l e ,  Norfolk,  
Kansas C i t y ,  and San F ranc i sco  Regional  O f f i c e s ;  ( c )  a 
Bureau f i e l d  o f f i c e  was e s t a b l i s h e d  a t  Anchorage, Alaska;  
( d )  t h e  F t .  Worth D i s t r i c t  O f f i c e  was c l o s e d  w i t h  i t s  
f u n c t i o n s  t r a n s f e r r e d  t o  the Kansas C i t y  Regional  
O f f i c e ;  ( e )  the  Bal t imore and Tampa D i s t r i c t  O f f i c e s  were 
c losed  w i t h  t h e i r  f u n c t i o n s  t r a n s f e r r e d  t o  t h e  NorI'olk 
Regional  O f f i c e ;  ( f )  t h e  Geodetic Cornputi[lg U , l i t  o f  t h e  
New Pork L i s t r i c t  O f f i c e  was conso l ida t ed  w i t h  s i m i l a r  
f u n c t i o n s  a t  Bureau headquar t e r s ;  and (g )  a l l  remaining 
d i s t r i c t  o f f i c e s  were r edes igna ted  f i e l d  o f f i c e s  and placed 
under t h e  c o n t r o l  of t h e  r e s p e c t i v e  r e g i o n a l  o f f i c e s .  

17 ,  lE, of  t he  Bureau Per -  
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Organ iza t iona l  p lanning  f o r  t he  fo l lowing  was done 
du r ing  t h e  f i s c a l  year  and submit ted t o  the Department 
f o r  approval :  (1) t h e  r e d e s i g n a t i o n  o f  t he  Personnel  
and S a f e t y  Div i s ion  as the  Personnel  D iv i s ion ,  w i t h  t h e  
S a f e t y  f u n c t i o n  t o  be t r a n s f e r r e d  t o  t h e  Adminis t ra t ive  
and Techn ica l  Se rv ices  Div i s ion ;  (2 )  t he  transfer o f  
Emergency Planning  coord ina t ion  from t h e  D i r e c t o r ' s  
S t a f f  t o  t h e  Admin i s t r a t ive  and  Technica l  Se rv ices  
Div is ion;  (3)  t h e  rea l ignment  o f  t he  Management and 
Audit D iv i s ion  a s  fo l lows:  ( a )  t h e  I n t e r n a l  Audit Branch 
t o  become the  I n t e r n a l  Audit S t a f f  i n  t h e  o f f i c e  o f  
t h e  D i r e c t o r ;  and ( b )  t he  Management Branch t o  become 
t h e  Management and Organ iza t ion  Div i s ion ;  and (4) an 
Opera t ions  Research and Systems Analys is  S t a f f  t o  be 
e s t a b l i s h e d  i n  t h e  o f f i c e  o f  t he  Di rec to r .  

inc luded  the  fo l lowing  : (1 t r a n s f e r  o f  t h e  Hydrographic 
V e r i f i c a t i o n  S e c t i o n  from the Off ice  o f  Oceanography t o  
t h e  O f f i c e  o f  Cartography;  ( 2 )  abol ishment  o f  t h e  Wood- 
working S e c t i o n ,  Admin i s t r a t ive  and Technica l  Se rv ice  
Div i s ion ,  w i t h  i t s  f u n c t i o n s  absorbed by t h e  Vi sua l  Aids 
S e c t i o n ;  ( 3 )  t h e  r e o r g a n i z a t i o n  o f  t h e  Ins t rument  Divi-  
s i o n  and r e d e s i g n a t i o n  a s  t h e  Engineer ing Div i s ion ;  
and (4) o r g a n i z a t i o n a l  rea l ignment  i n  t he  Negative 
Engraving Branch o f  t h e  Reproduct ion Div is ion .  

u t i l i z a t i o n ,  and inc reased  p r o d u c t i v i t y  throughout  t he  
Federa l  Government, a p roduc t ion  measurement program 
was i n i t i a t e d .  P r i n c i p a l  a c t i o n s  taken  were t h e  f o l -  
lowing:  (1) a f e a s i b i l i t y  s tudy  by t h e  Management 
Systems Cs rpora t ion  of  Cambridge, Mass.; ( 2 )  des igna-  
t i o n  o f  r e s p o n s i b i l i t y  f o r  t h e  program t o  a three-man 
s t a f f  from t h i s  Div i s ion ;  ( 3 )  a t t endance  a t  p roduc t ion  
measurement cour ses ;  and (4) p r e p a r a t i o n  f o r  a s t u d y  
i n  one major work a r e a  t o  begin  i n  t h e  f i r s t  q u a r t e r  
o f  the  n e x t  f i s c a l  year .  

Informat ion  and i n s t r u c t i o n s  were d isseminated  t o  
Bureau a c t i v i t i e s  i n  memorandums on t h e  fo l lowing  sub- 
j e c t s :  (1) c o r r e c t i v e  procedures  and i n s t r u c t i o n s  t o  
f i e l d  uni ts  concerning a d m i n i s t r a t i v e  ma lp rac t i ces  d i s -  
covered i n  f i e l d  a u d i t s ;  ( 2 )  p o l i c y  f o r  t h e  procurement 
and utilization of  execut ive- type  f u r n i t u r e ;  (3 )  t h e  
P res iden t  Is program f o r  improving p r o d u c t i v i t y  and 
e f f i c i e n c y  i n  t h e  Fede ra l  Government; (4) d i s p o s i t i o n  
o f  funds  de r ived  from s a l e s  of  r ep roduc ib le  p o s i t i v e s  
and n e g a t i v e s ;  and (5 ' )  c l a r i f i c a t i o n  of  Bureau p o l i c y  
r e l a t i n g .  t o  c o s t s  cha rgeab le  t o  re imbursable  p r o j e c t s  
conducted on Bureau sh ips .  

Memorandums and  l e t t e r s  f o r  t h e  D i r e c t o r ' s  s igna-  
t u r e  were prepared  i n  response  t o  r e q u e s t s  f o r  informa- 
t i o n  from p r i v a t e  p a r t i e s ,  bus iness  concerns ,  and 
members o f  Congress concerning t h e  fo l lowing  s u b j e c t s :  

Other  o r g a n i z a t i o n a l  changes a t  Bureau headquar t e r s  

I n  l i n e  w i t h  emphasis on work measurement, manpower 
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(1) t h e  discontinuance of s a l e s  of c h a r t s  and geodetic 
cont ro l  d a t a  by Coast and Geodetic Survey f i e l d  o f f i c e s ,  
and ( 2 )  a r e p l y  t o  a quest ionnaire  from t h e  Consulting 
Engineers Council concerning t h e  use of consul t ing 
engineers by t h e  Bureau. 

and  evaluat ions were submitted. These r e p o r t s  and 
eva lua t ions  covered t h e  following subjec ts :  (1) s igni -  
f i c a n t  a c t i o n s  taken by t h e  Off ice  of  Administration 
(submitted monthly) ; ( 2 )  manpower u t i l i z a t i o n  (submitted 
q u a r t e r l y ) ;  (3) semiannual records r e p o r t ; '  (4) f i n a n c i a l  
management improvement r e p o r t ;  (5) r e p o r t  of any l e g i s -  
l a t i v e  requirements concerning t h e  Off ice  of Administra- 
t i o n ,  f o r  cons idera t ion  of t h e  89th Congress; (6)  r e p o r t  
on estimated publ ica t ions  p r i n t i n g  requirements f o r  
f i s c a l  year 1965; (7) inventory r e p o r t  of continuing 
serv ices  provided t o  o ther  Federal  agencies;  (8) annual 
r e  o r t  on organiza t ion  of Federal  Executive Departments; 
(97 r e p o r t  t o  Off ice  of Management and Organization on 
t h e  e f f e c t s  of automation on Federal  employment; (10) spe 
c i a 1  accomplishment r e p o r t s  covering Survey accomplish- 
ments i n  var ious s t a t e s  and regions of the  country; 
(11) annual r e p o r t  on s c i e n t i f i c  research  g r a n t s ;  and 
(12) a r e p o r t  on t h e  Bureau's adminis t ra t ive  deal ings 
w i t h  t h e  Canadian Government. 

Branch personnel attended 19 meetings, demonstra- 
t i o n s ,  and s p e c i a l  t r a i n i n g  c l a s s e s  held outs ide  t h e  
Bureau. Training was received i n  t h e  following areas :  
(1) Program evaluat ion and review technique (PERT); 
(2) curren t  management p r i n c i p l e s  and p r a c t i c e s ;  (3) 
work measurement; (4) f i l e s  improvement; (5)  opera t ions  
research;  ( 6 )  automatic d a t a  processing systems; and 
( 7 )  systems and procedures ana lys i s .  

funct ion c h a r t s .  The Branch a l s o  issued 6 General 
C i r c u l a r s  o r  amendments, 1 Off ice  Ci rcu lar ,  4 Informa- 
t i o n  B u l l e t i n s ,  l Commissioned Personnel C i r c u l a r ,  and 
41 a d d i t i o n a l  o r  revised pages t o  t h e  Bureau Regulations.  
Rescinded items included 11 General Ci rcu lars  o r  amend- 
ments, 1 Off ice  Ci rcu lar ,  and 1 Commissioned Personnel 
Circular .  

Forty-eight s p e c i a l  r e p o r t s ,  continuing r e p o r t s ,  

The Branch issued 8 new o r  rev ised  organizat ion-  

I n  September 1963, two s t a f f  members of t h e  In- 
t e r n a l  Audit Branch returned froxi a 13-month d e t a i l  
with t h e  Off ice  o f  Audits of t h e  Department. Several  
comprehensive a u d i t s  were undertaken during t h e  year 
and copies o f  r e p o r t s  on completed a u d i t s  were issued 
t o  t h e  Department of Commerce and t h e  General Account- 
ing Off ice .  
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Audits completed during the year were concerned 
with (1) management c o n t r o l s ,  p r a c t i c e s  and procedures, 
F ie ld  Par ty  624, Cape Kennedy, F la . ;  ( 2 j  a c t i v i t i e s  of 
t h e  Albuquerque Seismological Laboratory, Albuquerque, 
N. Mex.; and (3)  management and f i n a n c i a l  c o n t r o l s  over 
sh ip  construct ion a c t i v i t i e s .  The r e p o r t s  of these  
a u d i t s  contained recommendations designed t o  assure  
g r e a t e r  adherence t o  es tab l i shed  regula t ions ,  p o l i c i e s ,  
and procedures;  improve the  e f fec t iveness  of management 
c o n t r o l s ;  and increase  t h e  e f f i c i e n c y  of t h e  Bureau's 
operat ions.  

Considerable follow-up work was performed a f t e r  com- 
p l e t i o n  of t h e  a u d i t s  t o  a s c e r t a i n  t h e  adequacy of t h e  
c o r r e c t i v e  ac t ion  taken on def ic iences  and t o  furn ish  
advice and ass i s tance  t o  operat ing u n i t s  i n  implementing 
t h e  r e p o r t  recommendations. I n  one ins tance  a memoran- 
dum r e p o r t  was submitted t o  t h e  Director  which summarized 
t h e  c o r r e c t i v e  ac t ion  taken and pointed out  a reas  where 
the  des i red  r e s u l t s  of r e p o r t  recommendations had not  
been f u l l y  rea l ized .  

I n  process a t  t h e  end of t h e  f i s c a l  year were com- 
prehensive reviews of  (1) Bureauwide overtime p r a c t i c e s  
and procedures, (2) 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  a c t i v i t i e s ,  
and (3) reimbursable a c t i v i t i e s .  Audit work performed 
on t h e  l a t t e r  review r e l a t e d  t o  t h e  a c t i v i t i e s  of the  
I n t e r n a t i o n a l  Technical Cooperation S t a f f  i n  t r a i n i n g  
fore ign  n a t i o n a l s ,  and t o  t h e  work performed f o r  t h e  
National Aeronautics and Space Administration a t  t h e  
F'redericksburg Magnetic Observatory. 

Numerous reques ts  f o r  information from other  d i v i -  
s ions  were answered on an informal b a s i s  throughout t h e  
year a f t e r  researching appl icable  laws, regula t ions ,  and 
Comptroller General Decisions. Other miscellaneous pro- 
j e c t s  performed included a c o s t  ana lys i s  of the  geodetic 
d a t a  user-charge a c t i v i t y  t o  determine whether t h e  d a t a  
should be sold o r  issued f r e e ;  and a study of t h e  mail- 
ing l i s t s  maintained by t h e  var ious Bureau d i v i s i o n s ,  
i n  answer t o  a r e p o r t  submitted by t h e  Off ice  of Audits 
of t h e  Department. 

at tendance a t  t h e  following: (1) I n s t i t U t e  of I n t e r n a l  
Auditor 's  Seminar on New Concepts, Trends, and P l a n s  i n  
Contracting and Contract Auditing; ( 2 )  Department of 
Agricul ture  Graduate School courses on Federal  Purchasing 
and Contracting Procedures; (3 )  C i v i l  Service Commission's 
I n s t i t u t e  on "Finance i n  Agency Management," and (4) IBMls  
Basic Programing Course f o r  a 1401 ADP System. 

Outservice t r a i n i n g  of s t a f f  members consis ted of 
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PERSONNEL DIVISION 

Office of t h e  Chief.--On September 27, 1963, t h e  
Bureau signed an agreement w i t h  Local 98 of t h e  Amal- 
gamated Lithographers of America ( A L A ) ,  giving them 
exclusive recogni t ion t o  represent  approximately 200 
wage board employees i n  t h e  Off ice  of Cartography. 
Th i s  was t h e  f i r s t  agreement between t h e  Department of 
Commerce and a Labor Union. On October 16,  1963, ex- 
c l u s i v e  recogni t ion was granted t o  t h e  National Mari- 
time (NMU) t o  represent  a l l  unlicensed, nonsupervisory 
personnel w i t h  c e r t a i n  exclusions,  aboard t h e  PEIRCE 
and HYDROhRAPHER. 
awarded NMU t o  represent  a l l  unlicensed, nonsupervisory 
personnel,  w i t h  c e r t a i n  exclusions,  aboard t h e  PIONEER 
i n  San Francisco, and t h e  ships  based i n  S e a t t l e ,  Wash- 
ing ton. 

recrui tment  and r e t e n t i o n  of q u a l i t y  personnel were: 
Earth S c i e n t i s t ,  Quartermaster Surveyor, Yeoman, and 
Cartographic Draftsman. Four t r a i n e e s  a r e  i n  t h e  
Earth S c i e n t i s t  Program a t  t h i s  time and doing exce l len t  
work. The urgent ly  needed Quartermaster Surveyor and 
Yeoman Training Programs a r e  designed t o  meet t h e  ex- 
panding requirements of our f l e e t  and reduce t h e  h igh  
r a t i o  of employee turnover i n  these  ca tegor ies .  The 
two-year Cartographic Draftsman Program has r e s u l t e d  i n  
reducing t h e  r a t e  of turnover i n  t h e  f i e l d  of car tographic  
d r a f t i n g  and acce lera t ing  t h e  prof ic iency  of p a r t i c i -  
pants  i n . t h e  program. Fifty-seven employees have com- 
p le ted  t h e  program s ince  it began l a s t  f i s c a l  year.  

During t h i s  year ,  a l l  key Bureau o f f i c i a l s  p a r t i -  
c ipa ted  i n  a conference which r e s u l t e d  i n  t h e  d r a f t i n g  
o f  shor t  and long range plans f o r  achieving maximum 
r e s u l t s  under t h e  Equal Employment Opportunity Program. 
To t h i s  d a t e ,  commendable progress  has  been made i n  
adhering t o  these  p l a n s .  The records r e f l e c t  t h a t  during 
t h i s  f i s c a l  year we h i red  23 addi t iona l  negroes making 
a t o t a l  of  302 negro employees on June 30, 1964. 
t h i s  same per iod,  71 negroes received promotions. 

C l a s s i f i c a t i o n  surveys were conducted i n  t h e  following 
Bureau areas  during t h e  f i s c a l  year.  
p o s i t i o n s  were surveyed. 

1. Boston D i s t r i c t  Off ice  

2. New Orleans D i s t r i c t  Off ice  

3. Seismology Division 

Exclusive recogni t ion was a l s o  

The four  Bureau programs of g r e a t  b e n e f i t  i n  t h e  

During 

C l a s s i f i c a t i o n  and Wage Administration Branch.-- 

A t o t a l  of 439 
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4. Geomagnetism Division 

5. Office of Divis ion Chief,  Administrative 
and Technical Services  Division 

6. Property and Supply Branch, Administrative 
and Technical Services  Division 

7. Procurement Branch, Administrative and 
and Technical Services  Division 

8. Aeronautical  Chart Division 

9. Photogrammetry Division 

10. Engineering Division 

11. East Coast Tide Party No. 262 

12. Airport  Survey P a r t i e s  Nos. 704, 711, 725 

13. Triangulat ion P a r t i e s  Nos. 603, 607, 613 

14. Coastal  Survey Party No. 720 

15. Geodetic Data & Dis t r ibu t ion  Sect ion,  Geodesy 

16. Dis t r ibu t ion  Division 

Division 

To help reduce paper work i n  t h e  c l a s s i f i c a t i o n  pro- 
cess  II chec k l  i s t '' type po s i t  ion d e s c r i p t  ions  were i n t  ro  - 
duced for c l e r k - t y p i s t s ,  c l e r i c a l  stenographic,  and 
s e c r e t a r i a l  type pos i t ions .  The use o f  t h e  c h e c k l i s t s  
has  saved time f o r  both t h e  c l a s s i f i c a t i o n  s t a f f  and 
supervisory o f f i c i a l s  of t h e  Bureau. 

A member of the  Branch p a r t i c i p a t e d  i n  t h e  Annual 
Lithographic Wage Survey of p r i v a t e  f i rms i n  t h e  Wash- 
ington Metropolitan area.  
and made e f f e c t i v e  on the  following da tes ;  l i thographic  
p o s i t i o n s  November 7 ,  1963; regular  wage board p o s i t i o n s ,  
December 8 ,  1963; and vesse l  employees, June 21, 1964. 

A comprehensive s tudy of Wage Marine p o s i t i o n s  and 
compensation system was s t a r t e d  during t h e  f i s c a l  year.  

A s tudy of t h e  var ious pay systems i n  t h e  Bureau 
was conducted by t h e  Branch and a s e r i e s  of  c h a r t s  were 
developed showing t h e  composition of t h e  Bureau's work 
f o r c e  wi th  r e l a t i o n  t o  t h e  pay system. 

i c e  Commission C l a s s i f i c a t i o n  Standards l i s t e d  below were 
reviewed : 

New wage r a t e s  were approved 

During t h e  year,  t h e  t e n t a t i v e  proposed C i v i l  Serv- 
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1. Grade Evaluation Guide f o r  Supervisors of 
Work C l a s s i f i a b l e  i n  t h e  Two-Grade I n t e r v a l  
Pa t te rn  

2. C i v i l  Engineering S e r i e s  

3. Hydrology Ser ies  

4. Photography S e r i e s  

5. Cartographic Technician S e r i e s  

6.  Supply S e r i e s  

7. Employee Relat ions S e r i e s  

8. Guide f o r  Appraisal  o f  S c i e n t i f i c  Posi t ions 

9. Off ice  Draf t ing S e r i e s  

i n  Grades 16, 17 and 18 

10. 

11. Guide f o r  Evaluation o f  Posi t ions i n  Basic 

1 2 .  Payrol l  S e r i e s  

13. Personnel S t a f f i n g  S e r i e s  

14. Oceanography S e r i e s  

15. Mail and F i l e  S e r i e s  

The Branch developed a comprehensive f i e l d  a u d i t  
schedule which represents  an attempt t o  meet t h e  Bureau 
requirements f o r  a c l a s s i f i c a t i o n  a u d i t  of a l l  f i e l d  
p o s i t i o n s  i n  a three-year period. The schedule recog- 
n i z e s  such f a c t o r s  a s  Branch s t a f f ,  time a v a i l a b l e ,  
geographic l o c a t i o n  of f i e l d  personnel,  work seasons,  
c l a s s i f i c a t i o n  and wage s e t t i n g  p r i o r i t i e s ,  and o ther  
mat ters  . 

Considerable time and work was devoted t o  s e t t i n g  
up and a l ign ing  p o s i t i o n s  a t  t h e  newly designated 
reg iona l  o f f i c e s .  

Management Technician and O f f i c e r  S e r i e s  

and Applied Research 

Training Branch.--During t h i s  year ,  a c t i v i t y  i n  t h e  
f i e l d  of Executive Development was expanded. T h i r t y  
executives o r  p o t e n t i a l  execut ives  a t tended courses  i n  
Executive Development. T h i s  represents  an increase  i n  
t h i s  t r a i n i n g  a rea  of 50 percent over t h e  previous f i s -  
c a l  year .  
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Technical and s c i e n t i f i c  t r a i n i n g  was increased t o  
meet t h e  most pressing and immediate needs of t h e  Bureau. 
The number of employees at tending fu l l - t ime t r a i n i n g  
i n  t h e  f i e l d s  of Oceanography, Geodesy, Photogrammetry, 
and Geophysics a t  graduate schools of u n i v e r s i t i e s  in-  
creased from 7 l a s t  year t o  13 t h i s  year.  They were en- 
r o l l e d  f o r  one o r  one and a h a l f  years  of study under 
t r a i n i n g  agreements approved by t h e  U. S. C i v i l  Service 
Commission. 

The number of s tudent  t r a i n e e s  under t h e  Bureau's 
Cooperative Student Trainee Program was increased. 
Thir ty-four  coop s tudent  t r a i n e e s  received t r a i n i n g  under 
t h i s  long-range program designed t o  obta in  t h e  best  
p o t e n t i a l  engineering and s c i e n t i f i c  t a l e n t s  ava i lab le  
f o r  careers  i n  t h e  Bureau. 

The 21/2-year Cartographer Program was continued. 

The Bureau's Off icer  Training Program was continued 
w i t h  t r a i n i n g  conducted f o r  67 o f f i c e r s  i n  t h e  Washing- 
ton Off ice  and a t  Norfolk. 

The o r i e n t a t i o n  program f o r  new employees was con- 
ducted f o r  126 employees. 

Seventy-six employees enro l led  i n  t r a i n i n g  courses 
of fe red  a t  t h e  Patent Off ice  Training Laboratory. The 
Coast and Geodetic Survey w i t h  severa l  o t h e r  bureaus 
of t h e  Department of Commerce sponsor t h i s  t r a i n i n g  on 
an annual bas i s .  Courses of fe red  a t  nominal f e e s  were 
i n  profess iona l  r e p o r t  w r i t i n g ,  e f f e c t i v e  English usage, 
l e t t e r  wr i t ing ,  reading improvement, and short-hand 
review. 

gram was begun t o  provide t r a i n i n g  f o r  se lec ted  vesse l  
employees t o  meet the  Bureau's needs f o r  an adequate 
number of q u a l i f i e d  e l e c t r o n i c  technicians f o r  bureau 
sh ips .  

programs. 
var ious programs and courses of fe red  through i n t e r -  
agency and nongovernmental f a c i l i t i e s .  
and programs var ied i n  durat ion from one hour t o  one 
year ;  i n  grade c l a s s i f i c a t i o n  of t h e  p a r t i c i p a n t s  from 
GS-2 t o  GS-15; i n  type of subjec t  matter from c l e r i c a l  
and technica l  t o  profess iona l ;  and, i n  c o s t  from f r e e  
courses t o  programs cos t ing  more than $3,000 f o r  one 
year of Pull-t ime s tudy a t  a un ivers i ty .  The purpose 
of t h e  Bureau's t r a i n i n g  a c t i v i t i e s  is t o  develop man- 
power resources  f o r  maximum u t i l i z a t i o n .  

Development of a 2-year Electronic  Technician Pro- 

The Bureau has a t o t a l  of 13 in-bureau t r a i n i n g  
More than 500 employees p a r t i c i p a t e d  i n  

These courses 

119 



Employment and Employee Relat ions Branch. --Chap- 
t e r s  17, "Within-Grade Step Increases  - General, " and 
18, "Quality Step Increases ,  were es tab l i shed  i n  t h e  
Bureau Personnel Manual and new procedures were adopted. 
Four sess ions  were held t o  o r i e n t  125 supervisors  i n  
t h e  implementation of t h e  new standards.  

During t h e  1963-64 academic year ,  ou r  r e c r u i t e r  
v i s i t e d  10 col leges  and u n i v e r s i t i e s  ou ts ide  t h e  Wash- 
ington,  D. C . ,  a rea  and 4 l o c a l  u n i v e r s i t i e s  t o  re -  
c r u i t  f o r  our profess iona l  h a r d - t o - f i l l  p o s i t i o n s .  The 
t o t a l  number of schools v i s i t e d  was reduced from previous 
years  t o  e l imina te  those schools where t h e  response d i d  
not  j u s t i f y  continued recrui tment .  Two r e c r u i t e r s  
spent two weeks i n  West Vi rg in ia  recru t ing  t y p i s t s  and 
stenographers.  These combined r e c r u i t i n g  e f f o r t s  re -  
s u l t e d  i n  approximately 130 appl ica t ions  from well-qual i -  
f i e d  appl icants .  

considerably.  This year we were not  permitted t o  h i r e  
s tudents  f o r  c l e r i c a l  p o s i t i o n s  o r  sons,  daughters,  o r  
r e l a t i v e s  of any Department of Aommerce employees. Coast 
Survey s tandards f o r  s tudent  a s s i s t a n t s  i n  engineering, 
cartography, geophysics, business adminis t ra t ion ,  oceano- 
graph{, and mathematics were w r i t t e n  and used t o  r a t e  
some 00 appl ica t ions .  Of these ,  176 were ra ted  e l i g i b l e  
and 44 i n e l i g i b l e .  The o t h e r s  were f o r  pos i t ions  not  
included i n  our  summer program, and they were returned 
t o  t h e  senders.  Or ig ina l ly ,  we were authorized t o  h i r e  
30 summer em loyees,  however, t h i s  f i g u r e  was l a t e r  
reduced t o  2c. In  addi t ion ,  four  youths were h i red  
under t h e  Washington Area f o r  Youth Program (WAY). 

The newly es tab l i shed  S e a t t l e  Regional Off ice  as- 
sumed r e s p o n s i b i l i t y  f o r  personnel records of i t s  Wage 
Board and Seat t le-based v e s s e l  employees. Approximately 
245 personnel f o l d e r s  were shipped t o  t h a t  o f f i c e .  

With t h e  move ,of Bureau Headquarters t o  t h e  Wash- 
ington Science Center,  a massive reassignment and r e -  
cruitment program was conducted t o  f i l l  r e s u l t i n g  vacan- 
c i e s  e s p e c i a l l y  i n  t h e  c l e r i c a l  f i e l d s ,  grades GS-2 through 
GS-6. The a c t i v i t i e s  of t h e  New York Computing Off ice  
were consolidated w i t h  t h e  Norfolk Off ice .  The re -  
s u l t i n g  personnel change involved re t i rements ,  reassign-  
ments, separat ions,  and movement of personnel from t h e  
old t o  t h e  new loca t ions .  

Meritorious Services  Awards were presented t o  
Captain Joseph E. Waugh, and Messrs. Harland R. Cravat,  
Dwight L. Greene, and Wendell V. Mickey. 

The summer employment program procedures were changed 
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During the f i s c a l  y e a r ,  47 cash  awards were g ran ted  
f o r  s u s t a i n e d  s u p e r i o r  performance and s p e c i a l  a c t s  o r  
s e r v i c e s ,  268 awards f o r  sugges t ions ,  and 217 awards 
f o r  l e n g t h  o f  s e r v i c e .  The sugges t ion  backlog which 
r e s u l t e d  from the  Commerce Sugges t ion  Campaign of 
April-May 1963 was reduced from 1,098 t o  316. 

n a t i o n s  and ma in ta in  r e g i s t e r s  f o r  t he  p o s i t i o n s  o f  
g e o d e s i s t ,  g e o p h y s i c i s t ,  surveying a i d  and t e c h n i c i a n ,  
a s  w e l l  a s  p r i n t i n g  p l a n t  and l i t h o g r a p h i c  t r a i n e e  
which was reannounced i n  May 1964 a f t e r  a s i g n i f i c a n t  
r e v i s i o n  of t h e  s t anda rds .  It  i s  hoped t h a t  the  i n -  
c l u s i o n  of  a n  exper ience  requirement  w i l l  produce a 
l i s t  o f  b e t t e r  q u a l i f i e d  e l i g i b l e s .  The Board pro-  
cessed  434 a p p l i c a t i o n s  and i s s u e d  228 c e r t i f i c a t e s  
of  e l i g i b l e s  t o  va r ious  agenc ie s  on a na t ionwide  b a s i s .  

The Board o f  gxaminers cont inued t o  conduct exami- 

Engineer ing Div i s ion  

t h e  Engineer ing Div i s ion  du r ing  t h e  year .  Although 
t h e  major e f f o r t  of the  Div i s ion  was i n  systems r e -  
s ea rch  and development, maintenance c a p a b i l i t y  con- 
t i nued  pending a c t u a l  t r a n s f e r  o f  a l l  such r e s p o n s i b i l i t y  
t o  f i e l d  u n i t s .  Except f o r  t h e  maintenance o f  c u r r e n t  
meters  and t i d e  gages f o r  t h e  west c o a s t ,  r e s p o n s i b i l i t y  
f o r  which was t r a n s f e r r e d  t o  S e a t t l e ,  t h e  fo l lowing  i n -  
s t ruments  cont inued  t o  be r e p a i r e d  and se rv iced  by 
t h e  Div i s ion :  chronometers ,  c l o c k s ,  and o t h e r  t iming  
d e v i c e s ;  t h e o d o l i t e s ,  p r e c i s e  l e v e l s ,  and s i m i l a r  
o p t i c a l  i n s t rumen t s ;  c u r r e n t  meters and t i d e  gages ;  
fa thometers  and a s s o c i a t e d  t e l eme te r ing  systems;  
e l e c t r o n i c  dis tance-measuring in s t rumen t s ;  p o r t a b l e  
r a d i o  t r a n s m i t t e r s  and r e c e i v e r s ;  and e l e c t r o n i c  navi -  
g a t i o n  systems.  

Procurement of  f r e q u e n c i e s  f o r  communication and 
f o r  n a v i g a t i o n  systems,  ass ignment  of  c a l l  l e t t e r s ,  and 
monitor ing of communication r e g u l a t i o n s  a r e  r e s p o n s i b i l i -  
t i e s  of  t h e  Div is ion .  

The Ins t rument  Div i s ion  was reorganized  and named 

The Div i s ion  cont inued  t o  e v a l u a t e  new systems and 
t o  recommend t h e i r  use when SO i n d i c a t e d .  E s t a b l i s h -  
ing  o f  l i s t s  of e l e c t r o n i c  equipment needed by o p e r a t i n g  
d i v i s i o n s ,  p r e p a r a t i o n  of  s p e c i f i c a t i o n s  f o r  such equip-  
ment, and monitor ing o f  i t s  procurement remained res- 
p o n s i b i l i t i e s  o f  t h e  Div i s ion .  Monitoring of t h e  des ign  
and procurement o f  t h e  automation system f o r  t he  oceano- 
graphic  s e n s o r s  r e l a t e d  t o  t h e  computer complex o f  t h e  
Class I v e s s e l s  was accomplished by t h e  Div is ion .  

121 



Prel iminary development of t h e  automatic hydro- 
graphic p l o t t e r  and i t 5  a s soc ia t ed  d a t a  processing 
equipment was advanced s u f f i c i e n t l y  t o  permit t r a n s f e r  
of  t h i s  equipment t o  t h e  S e a t t l e  Ship Base. 

Nat ional  and I n t e r n a t i o n a l  Cooperation 

A s  p a r t  of t h e  Bureau’s po l i cy ,  cooperat ion was 
extended t o  o t h e r  Government agencies ,  t o  n a t i o n a l  
s o c i e t i e s ,  and t o  p r i v a t e  concerns of n a t i o n a l  scope. 
On t h e  interagency l e v e l ,  t h i s  was i n  a d d i t i o n  t o  t h e  
usual  l i a i s o n ,  reimbursable work, and t h e  normal ex- 
change of maps. These a c t i v i t i e s  included t h e  provi-  
s i o n  of  a e r o n a u t i c a l  c h a r t  bases t o  numerous o t h e r  
agencies  and cooperat ion i n  t h e  form of geographic 
c o n s u l t a t i o n  t o  t h e  Of f i ce  of t h e  Geographer of  t h e  
Department of  S t a t e  and t o  var ious Members of Congress. 

r ang le s  of t h e  Geological Survey covering c o a s t a l  a r eas  
were reviewed i n  t h e  Adminis t ra t ive and Technical Serv- 
i c e s  Divis ion f o r  agreement of geographic nomenclature. 
O f  9lO s h e e t s  reviewed, some 110 were returned w i t h  
c o r r e c t i o n s ,  e f f e c t i n g  consis tency i n  name usage. A 
s i m i l a r  s e r v i c e  was performed f o r  t h e  Shipping Branch 
of t h e  Census Bureau, and t h e  proof reading of Coast 
Guard L i g h t  L is t s  f o r  c o r r e c t n e s s  and agreement of 
geographic names. The Divis ion continued t o  be repre-  
sented on t h e  interagency Board on Geographic Names. 
Through t h e  e f f o r t s  of t h i s  Board, e x i s t i n g  d i f f e r e n c e s  
i n  nomenclature between t h e  var ious Federal  maps were 
considerably diminished. Th i s  included such important 
agreements a s  t h e  uniform naming of many n a t i o n a l l y  
famous geographic s i t e s .  

J u s t i c e  through an important extension of t he  respon- 
s i b i l i t i e s  of t h e  Geographic Branch of t h e  Administrative 
and Technical Services  Division. This Branch assumed 
t h e  func t ions  and d u t i e s  of t h e  former Technical Informa- 
t i o n  S t a f f  of  t h e  Of f i ce  of t h e  Di rec to r ,  r e spons ib l e  
f o r  a n a l y s i s  and research on c o a s t a l  geography and in -  
t e r p r e t a t i o n  of Bureau works and products f o r  l i t i g a t i o n  
and important i n d u s t r i a l  purposes. To t h i s  end such 
c o n s u l t a t i o n  was extended t o  t h e  Department of J u s t i c e  
wi th  r e l a t i o n  o t  i n t e r p r e t a t i o n  of geographic f e a t u r e s  
and t h e  d e l i m i t a t i o n  of j u r i s d i c t i o n a l  a r e a s  and sea- 
ward boundaries i n  Yakatak Bay, Alaska; along po r t ions  
of t h e  c o a s t s  of F l o r i d a ,  Oregon, and C a l i f o r n i a ;  and 
ad jacen t  t o  t h e  mouth of  t h e  Columbia River.  Special  
cooperat ion w i t h  t h e  Department of Commerce was extended 
i n  many ways. I n  a d d i t i o n  t o  those i tems a l r eady  men- 
t i oned ,  var ious o f f i c i a l s  of t h e  Dspartment were served 
through i n t e r p r e t a t i o n  of  c o a s t a l  geographic phenomena 
r e l a t i v e  t o  ma t t e r s  of prime importance i n  commerce and 
l i t i g a t i o n .  

A s  mutually b e n e f i c i a l  s e r v i c e ,  a l l  advance quad- 

Special  cooperat ion was extended t h e  Department of 
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A c t i v i t i e s  i n  i n t e r n a t i o n a l  cooperation through 
t h e  p r a c t i c e  o f  i n t e r n a t i o n a l  exchange o f  maps and 
publ ica t ions  and through o ther  media were continued. 
Nearly 100 l e t t e r s  concerning t h i s  exchange were 171’8- 
pared, and numerous s p e c i a l  se rv ices  were performed 
along t h i s  l i n e .  
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APPENDIX 

PUBLICATIONS ISSUED 

T i d e s ,  T ida l  Cur ren t s ,  and Oceanography 

The fo l lowing  Tide and T i d a l  Curren t  Tables ,  p repared  
by t h e  P r e d i c t i o n  Sec t ion  of  t h e  Tides  and Curren ts  Branch 
were publ i shed  by the Government P r i n t i n g  Of f i ce :  

Tide Tables ,  Eas t  Coast ,  North and South America, 1965. 
T i d e  Tables ,  West Coast ,  North and South America 1965. 
Tide Tables ,  Europe and West Coast of  Af r i ca ,  1965. 
Tide Tables  Cen t ra l  and Western P a c i f i c  and Ind ian  

Ocean, 19b4. 
T i d a l  Curren t  Tables ,  A t l a n t i c  Coast  of  North America, 

1964. 
T i d a l  Curren t  Tables ,  P a c i f i c  Coast o f  North America 

and Asia ,  1964. 
T i d a l  Curren t  Surveys by Photogrammetric Methods by 

Morton Kel ler ,  Technica l  B u l l e t i n  No. 2 2 ,  October  

Coast P i l o t s  

1963 

U. S. Coast P i l o t  7, P a c i f i c  Coast - C a l i f o r n i a ,  Oregon, 
Washington, and Hawaii, Ninth Ed., 1963. 

Seismology 

Se ismologica l  B u l l e t i n ,  A p r i l  1962 through December 1962 
Se ismologica l  B u l l e t i n ,  A n t a r c t i c ,  3 rd  q u a r t e r  1962 

United S t a t e s  Earthquakes,  1962, by J .  F. Lander and 

A b s t r a c t s  of  Earthquake Repor ts  f o r  t h e  P a c i f i c  Coast 

Quar t e r ly  Engineer ing Se ismologica l  B u l l e t i n ,  l s t ,  2nd 

The Annotated Bib l iography on Tsunamis. 
The F i f t h  Ed i t ion  of t h e  Communication Plan f o r  t h e  

Reproduct ion,  E lec t ron ic  Computing and t h e  O f f i c e  o f  

through S s t  q u a r t e r  1964. 

W. K. Cloud. 

and the  Western Mountain Region, 3 r d  and 4 th  q u a r t e r s ,  
1964. 

and 3 r d  q u a r t e r s ,  1963. 

Seismic Sea Wave Warning System. 

Oceanography, publ i shed  a p re l imina ry  r e p o r t  e n t i t l e d  
P r ince  William Sound, Alaska Earthquakes,  March-April 
1964, A p r i l  17 ,  1964. Copies of  t h e  r e p o r t  were d i s -  
t r i b u t e d  t o  t h e  O f f i c e  o f  Emergency Planning ,  Members 
of t h e  Senate  and House o f  Represen ta t ives ,  numerous 
government agenc ie s ,  c o l l e g e s  and u n i v e r s i t i e s ,  s t r u c -  
t u r a l  eng inee r s ,  i n su rance  companies, and p r i v a t e  i n -  
d i v i d u a l s .  

Seismic Waves from an Underground Nuclear  Explosion Under 
a Deser t  Val ley ,  S p e c i a l  Repor t ,  J u l y  1963. By J .  N .  
Jordon, D. W. GDrdon, and D. S. Carder. 
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Project  8.1, Operations NOUGAT, STORAX I and STORAX 11, 
Intermediate  Range Seismic Measurements f o r  Events 
BLACK through SANTEE, August 1963. By W .  V. Mickey. 

Operation Pre-DRIBBLE, Seismic E f f e c t s  of 1000-lb Detona- 
t i o n s  i n  S a l t  and Seidmentary Deposits,  August 1963. 
By W. V. Mickey. 

A Comparative Study of Seismic Monitoring of NTS Events 
and  Earthquakes by College and Mould Bay S t a t i o n s ,  
August 1963. By J. N. Jordon and L. M. Murphy. 

Seismic Noise Survey, P a t r i c k  A i r  Force Base, F lo r ida ,  
November 1963. By W.  V .  Mickey and T. R. Shugart. 

Equivalent Earthquake Magnitude f o r  Selected Nuclear 
Detonations a t  t h e  Nevada Test  S i t e ,  November 1963. 
By W. V .  Mickey. 

Expected Ampitudes from an Explosion i n  t h e  Aleutian 
I s l a n d s ,  Special  Report, 1963. By J.  N. Jordan and 
D. W. Gordon. 

Seismic Waves from t h e  Underwater Explosion of May 11, 
1962, 1963. By J. N. Jordon and D. W. Gordon. 

Seismic E f f e c t s  from SHOAL Nuclear Detonation i n  Grani te ,  
Project  1 .4 ,  Preliminary Report ,  December 1963. By 
M. V. Mickey and T. R .  Shugart .  

A Brief  Study of  Seismic Signal  Reception by San Juan, 
Puerto Rico S t a t i o n ,  January 1964. By J. N .  Jordon 
and D. W.  Gordon. 

Seismic Data Summary, Nuclear Detonation Program, 1961 
through 1963, January 1964. By W. V. Mickey and 
T .  R .  Shugart .  

Micro-Earthquake Monitoring a t ’  t h e  SHOAL S i t e ,  A p r i l  
1964. By W. V.  Mickey. 

Seismological Data from Nueva Concepcion, E l  Salvador 
S t a t i o n ,  July 1963-February 1964. By L. M. Murphy 
and J .  N .  Jordon. 

Magnet i s m  

Magnetograms and Hourly Values: Guam Mariana I s l a n d s ,  
1959; Guam, Mariana I s l a n d s  1960; 6o l l ege ,  Alaska, 
1960; S i t k a ,  Alaska, 1960; bouth Pole, 1960; Byrd 
S t a t i o n ,  An ta rc t i ca ,  1960; Honolulu, Hawaii, 1960; 
San Juan, Puerto Rico, 1960; San Juan, Puerto Rico, 
1961; Tucson Arizona, 1961; Fredericksburg, V i rg in i a ,  
1961; Frederlcksburg , Virg in ia ,  1962. 

Magnetism of t h e  Earth,  by James H. Nelson, Louis Hurwitz, 
and David G. Knapp, Pub l i ca t ion  40-1. Reprint  of  1962 
e d i t  ion.  

Magnetic Resu l t s ,  An ta rc t i c  Peninsula Traverse,  1961-1962, 
by P. J .  Wasilewski. 

PAPERS PUBLISIIED 

Dietz ,  R. S.(1963) Alpine Serpent ines  a s  Oceanic Rind 
Fragments: Geol. SOC. Amer. Bu l l . ,  V .  74, 7 ,  J u l y ,  
p.  947-952. 
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D i e t z ,  R. S (1963) Cryptoexplosion S t r u c t u r e s :  A 

Nichols ,  H . ,  and Pe r ry ,  R ,  B . ,  Bathymetry of  Bowers Bank, 

Algermissen, S. T . ,  S tepp ,  J. C . ,  Sherburne,  R. W . ,  

Discussio;: American J .  Sc ience ,  261, Summer No., 

Bering Sea: Jou r .  Surveying and Mapping, vo l .  24,  
no ,  3 ,  September 1963. 

Spence, W. J . ,  Harding, S. T . ,  A Study o f &  V e l o c i t i e s ,  
Amplitudes and Trave l  T i m e  Res idua l s  f o r  a Por t ion  o f  
The Western United S t a t e s .  Earthquake Notes ,  vo l .  34, 
September-December 1963. 

Gordon, D. W . ,  and Engdahl, E. R . ,  An Ins t rumen ta l  Study 
of  t h e  Libyan Earthquake of  February 21,  1963. Earth-  
quake Notes ,  v o l .  34, P .  50-56, September-Decemaer 1963. 

Algermissen,  S. T . ,  Cos t a in ,  J. K . ,  and Cook, K .  L . ,  
Amplitude, Energy, and Phase Angles of  P lane  SV Waves and 
t h e i r  App l i ca t ion  t o  E a r t h  C r u s t a l  S tud ie s .  B u l l e t i n  of  
t h e  Se ismologica l  Soc ie ty  o f  America, v o l .  53, no. 5 ,  
p. 1039-1074, October  1963. 

Algermissen, S. T . ,  Cos t a in  J .  K . ,  and Cook, K.  L . ,  Tables  
of Amplitudes and Energy Aa t ios  f o r  Plane SV Waves. 
Vesiac S p e c i a l  Repor t ,  Acous t ics  and Seismic Labora tory ,  
I n s t i t u t e  of  Sc ience  and Technology, U n i v e r s i t y  o f  Mich- 
i g a n ,  December 1963. 

Monroe, Richard L . ,  On S o l u t i o n s  t o  t he  Chapman E lec t ron  
Dens i ty  Equat ion,  J o u r n a l  of  Atmospheric and T e r r e s t r i a l  
Physics  25  73C, December 1963. 

Malloy, R. J . ,  Harbison,  R .  N . ,  and Kearse ,  C .  D . ,  U .  S. 
Coast and Geodetic Survey Geologica l  Echo P r o f i l i n g  
Program, I n t e r n a t i o n a l  Hydrographic Review, January 1964. 

D ie t z ,  R .  S. (1964) Mohole: New F r o n t i e r s  i n  Sc ience ;  
P .  91-93, Eh i ld rens  P res s ,  Chicago, I l l i n o i s .  

D ie t z ,  R. S . ,  (1964) Do t e k t i t e s  come from t h e  e a r t h  o r  
from t h e  moon? New S c i e n t i s t ,  21, 374, 1 6  Jan .  p.  160-163, 

Jordon,  G. F., An I s o l a t e d  F a u l t  Scarp off Southwest 
F l o r i d a :  Sou theas t e rn  Geology B u l l e t i n ,  vo l .  5, no. 1, 
p. 69-77. 

D ie t z ,  R .  S . ,  (1964) O r i g i n  of Cont inen ta l  S lopes :  American 
S c i e n t i s t s  (Signa X i  q u a r t e r l y ) ,  52, 1, March p .  50-69. 

S t e a r n ,  J .  L . ,  T e s t s  o f  Depar ture  from t h e  Normal D i s -  
t r i b u t i o n  f o r  Tneodo l i t e  E r r o r s  of  Observa t ion .  The 
Canadian Surveyor ,  vel. 18, no. 1, p.  5’0-53, March 1964. 

Engdahl, E. R., and F l i n n ,  E. A , ,  A Proposed Bas i s  for 
Geographical  and Seismic Reg iona l i za t ion ,  Report No. 101, 
Ea r th  Sc iences  Div i s ion ,  United ElectroDynamics, I n c . ,  
March 1964. 

D ie t z ,  R. S. ,  (1964) The Thi rd  Surface :  i n  Papers i n  
Marine Geology: Shepard Commemorative Volume, Mac- 
m i l l a n  Co., N .  Y . ,  p .  3-15. 

Shugar t ,  T .  R . ,  P a r t i c l e  T r a j e c t o r i e s  Displayed on a 
Linear  T i m e  S c a l e ,  B u l l e t i n  of  t h e  Se ismologica l  
Soc ie ty  of  America A p r i l  1964. 

D ie t z ,  R .  S . ,  ( w i t h  5 .  H a l f a c r e ) ,  1964, A re -cyc led  hydro- 
sphere?  Nature ,  201, 

p .  650-664. 
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Die tz ,  R.  S . ,  (wi th  E. C .  Lafond) ,  1964,  Lonar C r a t e r ,  
I n d i a :  A n e t e o r i t i c  c r a t e r ?  M e t e o r i t i c a  (J .  Meteori-  
t i c a l  Soc . )  2 ,  2 111-116. 

D i e t z ,  R. S., and Buf f ing ton ,  E. C . ,  1964. 
C r a t e r :  C a l i f o r n i a :  No M e t e o r i t i c ,  M e t e o r i t i c a  (J. 
M e t e o r i t i c a l  SOC. ) ,  2 ,  2 ,  179-181. 

Al ldredge ,  J .  R . ,  and Sa ldukas ,  Ignas ,  An Automatic 
Standard Magnetic Observa tory ,  J.  Geophys. Res., 
v o l .  69 ,  p .  1963-1970, May 15, 1964. 

E lve r s ,  Douglas, and Y e l l i n ,  M . ,  Geologica l  S t r u c t u r e  
of  t he  Aleu t i an  Trench Southwest of Kodiak I s l a n d ,  
Sc ience  News L e t t e r ,  May 17 ,  1964. 

Malloy, R:J., and Jordan ,  G. F Bathymetry and Geology 
of P o u r t a l e s  Te r race ,  F lord ia : '  I n t e r n a t .  Jour .  Marine 
Geol. and Geophys., vo l .  1, no. 2 ,  June. 

Posey, L .  L . ,  The Da l l a s  Magnetic Observatory and Labora- 
t o r y ,  The M i l i t a r y  Engineer ,  June 1964. 

Al ldredge ,  L .  R . ,  and Hurwitz ,  Louis ,  Rad ia l  Dipoles  a s  
t h e  Sources  of t h e  E a r t h ' s  Main Magnetic F i e l d ,  J o u r n a l  
of Geophysical Research,  June 1 5  1964. 

Al ldredge ,  J.  R., King, E l i z a b s t h  A., and Z i e t z ,  I s i d o r e ,  
Genesis  of t h e  A r c t i c  Ocean Bas in ,  vo l .  144,  p.  1551- 
1557, June 26,  1964. 

Kel le r ,  Morton, Marine Photogramaetr ic  Surveys, publ i shed  
i n  I n d i a n  and Eas t e rn  Engineer ,  Bombay, I n d i a .  

Panamint 

A r t i c l e s  f o r  Reference Books 

Informat ion  P lease  Almanac, 1965 Erl i t ion.  
S t a t i s t i c a l  Abs t r ac t  of t h e  United S t a t e s ,  1964 Ed i t ion .  
The World Almanac, 1965 E d i t i o n  

There was a l s o  an a r t i c l e  prepared  on "Surveying" by 
Rear Admiral H ,  Arnold Karo, f o r  t h e  Encyclopedia 
Americana, t h a t  was fu rn i shed  t o  t h e  e d i t o r  i n  Decem- 
be r  1963 f o r  t he  forthcoming p r i n t i n g  of  t h a t  pub l i ca -  
t i o n .  

The fo l lowing  a r t i c l e s  were prepared:  "Geogra hy" - 1964 
( 196 5 
and Discovery" - 1964 (1965) Encyclopaedia B r i t a n n i c a  
Supplement. 

Encyclopaedia B r i t a n n i c  a Supplement ; ' Explo r a  t ion  

PAPERS PRESENT ED 

Karo, Rear Adm. H.  Arnold, Modern Developments i n  Carto-  
graphy and Revis ion  Techniques.  A t  Conference of 
Commonwealth Survey O f f i c e r s ,  Cambridge, England, 
J u l y  1963. 

Karo, Rear Adm. H.  Arnold, Future  Trends i n  Geodesy, a t  
Conference of Commonwealth Survey O f f i c e r s ,  Cambridge, 
England, J u l y  1963. 

Karo, Rear Adm. H .  Arnold, Coas t a l  Geography and Nau t i ca l  
Chart ing.  A t  U.N; Regional  Car tographic  Conference f o r  
A f r i c a ,  Na i rob i ,  Kenya, J u l y  1963. 
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Carder, D. S . ,  Informal  meet ing,  Fo res t  Service, Hebgen 
Lake (West Yel lowstone) ,  Mont., - Informal  t a l k  on 
ear thquake  e f f e c t s ,  J u l y  31, 1963. 

Al ldredge ,  L. R., Radia l  Dipoles  a s  t h e  Source of  t h e  
E a r t h ' s  Main Magnetic F i e l d  - August 1963, I n t e r -  
n a t i o n a l  Union o f  Geodesy and Geophysics, Washington, 
D. C .  

Braa ten ,  Norman F . ,  and McCombs, Char les  D . ,  Mean Sea 
Level  V a r i a t i o n s  a s  I n d i c a t e d  by a 1963 Adjustment o f  
F i r s t -Orde r  Leveing i n  t h e  United S t a t e s .  A t  a meet- 
i ng  o f  I n t e r n a t i o n a l  Union o f  Geodesy and Geophysics, 
Berkeley,  C a l i f o r n i a ,  August 1963. 

Snail, James B . ,  I n t e r i m  Report  on V e r t i c a l  C r u s t a l  Move- 
ment i n  t h e  United S t a t e s .  A t  meeting o f  I n t e r n a t i o n a l  
Union of Geodesy and Geophysics, Berkeley,  C a l i f o r n i a ,  
Aueust 1963. 

O r l i n ,  H . ,  Ope ra t iona l  Evalua t ion  of  LaCoste and Romberg 
Air-Sea Gravi ty  Meters  S-11 and S-12 aboard U.  S. Coast 
and Geodetic Survey Vesse ls .  A t  X I 1 1  General  Assembly 
of t h e  I n t e r n a t i o n a l  Union o f  Geodesy and Geophysics, 
Berke ley ,  C a l i f o r n i a ,  August 1963. 

Hicks,  S teacy  D . ,  Ke l le r ,  Morton, and Swanson, Lawrence W . ,  
Photogrammetric Measurement of  T i d a l  Cur ren t s ,  p re sen ted  
a t  meeting of  I n t e r n a t i o n a l  Union of  Geodesy and Geo- 
p h y s i c s ,  a t  Berke ley ,  C a l i f o r n i a ,  i n  August 1963. 

Al ldredge ,  L .  R . ,  An Automatic Standard Magnetic Observa- 
t o r y  - August 1963 I n t e r n a t i o n a l  Union o f  Geodesy and 
Geophysics, Washington, D. C .  

Meade, B. K . ,  Hor i zon ta l  C r u s t a l  Movements i n  t he  United 
S t a t e s ,  Report  t o  t h e  I n t e r n a t i o n a l  Assoc ia t ion  of  
Geodesy Commission on Recent C r u s t a l  Movements, Berkeley,  
C a l i f o r n i a ,  August 1963. 

Carder ,  D.  S . ,  Improved Trave l  T i m e s ,  Sur face  Focus. I U G G  
meet ings i n  Berke ley  August 18-31, 1963. 

Al ldredge ,  L .  R . ,  and ha ldukas ,  I . ,  An Automatic Standard 
Magnetic Observa tory ,  p re sen ted  a t  t h e  I n t e r n a t i o n a l  
Union o f  Geodesy and Geophysics, Berke ley ,  C a l i f o r n i z ,  

Knapp, David G . ,  P o s i t i o n  Parameters i n  t h e  Rise of  Geo- 
magnetic Cartography,  S p e c i f i c a l l y  D i p  Versus L a t i t u d e  
p resen ted  a t  t h e  I n t e r n a t i o n a l  Union of  Geodesy and 
Geophysics, Berkeley,  C a l i f o r n i a ,  August 19-31, 1963. 

Knapp, David G . ,  Some Notes on F i e l d  P a t t e r n s  i n  R e l a t i o n  
t o  D i p  Poles  p re sen ted  a t  t h e  I n t e r n a t i o n a l  Union o f  
Geodesy and heophysics ,  Berkeley,  C a l i f o r n i a ,  August 19- 
31, 1963. 

Brazee,  R. J . ,  Report on t h e  VELA UNIIQRM Program of  t h e  
C&GS. A t  t h e  meeting of  t h e  Se ismologica l  Soc ie ty  of  
America, Boston, Massachuse t t s ,  October 1963. 

Engdahl, E. R., A Method f o r  Obta in ing  t h e  F i r s t  Approxi- 
mation t o  Unlocated Hypocenters from a Chronologica l  
F i l e  of  Uncorre la ted  S t a t i o n  A r r i v a l s .  A t  t h e  meeting 
of t h e  Se ismologica l  S o c i e t y  of  America, Boston, Massa- 
c h u s e t t s ,  October 1963. 

August 19-31, 1963. 
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Jordan, J. N . ,  Black, R . ,  and Bates,  C. C . ,  Pa t te rns  of 
Maximum Amplitudes of Pn and P over Regional and Con- 
t i n e n t a l  Areas. A t  the  Annual meeting of t h e  Eastern 
Sect ion of t h e  Seismological Society of America, 
October 1963. 

Dietz ,  R. S., Lonar Cra te r ,  Ind ia ,  Meteori t ic  Crater?  
October 7, 1963, Annual meeting Meteor i t ica l  Soc., 
Ottawa, Canada. 

Dietz ,  R. S . ,  Sudbur'y S t ruc ture  a s  an Astrobleme, Annual 
Meeting Meteor i t ica l  Soc., Ottawa, Canada, October 1963. 

Dietz ,  R. S., Astroblemes: Ancient Meteorite Impact 
Scars on Earth.  Georgetown Universi ty ,  October 28 1963. 

Kofoed, John W ,  SEAS Committee Meeting a t  National dceano- 
graphic Data ?enter ,  Wash., D. c . ,  on t h e  1963-64 opera- 
t i o n s  and research p r o j e c t s  of t h e  Bureau on t h e  At lan t ic  
and Gulf of Mexico Continental  Shelves,  November 1963. 

Problems a t  the  Coast and Geodetic Survey. Lecture 
before Geodetic Science Club, Ohio S t a t e  Univers'ity, 
Columbus, Ohio, November 1963. 

ing System by the  Coast and Geodetic Survey. A t  t h e  
Dept. of Defense Geodetic Objective Symposium, Orlando 
AFB, F lor ida ,  Nov. 1963. 

Dietz ,  R. S., Alpine Serpentines a s  Oceanic Rind Fragments. 
Geol. SOC. of America Meeting, Nov. 19, 1963. 

B i l i k ,  A. J . ,  A Study of t h e  Geomagnetic F ie ld  Variat ions 
During t h e  J u l y  20  Solar  Ecl ipse,  presented a t  t h e  
Western Regional Meeting of t h e  American Geophysical 
Union, December 1963. 

D i e t z ,  R. S., Do t e t k i t e s  come from the  Earth o r  from 
t h e  Moon? AF Reserve, Washington, D. C . ,  Dec. 9 ,  1963. 

Schmid, Hellmut H. ,  Future Trends i n  Mapping. F i r s t  
Topographic Engineer O f f i c e r  Course, Dec. 9, 1963. 

Dietz ,  R. S., Sudbury S t r u c t u r e  a s  an Astrobleme. Geol. 
SOC. of Wash., December 11, 1963. 

Carder, D. S . ,  Pand PcP, and Infer red  Core Boundary Con- 
f i g u r a t i o n s .  Western AGU meeting, Boulder, Colo., 
December 26-28, 1963. 

Kofoed, John W . ,  Univers i ty  of Southern C a l i f o r n i a ,  
Dept. of Geology, Luncheon Seminar t o  f a c u l t y ,  and 
s tudents ;  Discussed oceanography i n  t h e  C&GS and 
oppor tuni t ies  wi th in  the.Bureau, January 1964. 

Dietz R. S . ,  Or ig in  of cont inenta l  s lopes.  Universi ty  
of i l l i n o i s ,  January 6 ,  1964. 

Carder, D. S., High School Science Club, Manassas, Va., 
February 1964 on earthquakes. 

Shofnos, William, Some Coastal  Engineering Tida l  Datum 
Problems, American Society of  C i v i l  Engineers, Cin- 
c i n n a t i ,  February 1964. 

Dietz ,  R. S . ,  Do T e t k i t e s  come from t h e  Earth o r  t h e  
Moon? Universi ty  of Chicago, February 14, 1964. 

Alldredge, L.  R . ,  Sources of Geomagnetic F ie ld  Var ia t ions ,  
Universi ty  of Miami, Coral Gables, Fla . ,  February 18-20 
1964. 

Stearn,  J.  L.,  Application of Matrix Calculus i n  Research 

Taylor Eugene A . ,  Geodetic Application of t h e  BC-4 Track- 
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Al ld redge ,  L .  R . ,  Keeping Track  of  t h e  E a r t h ' s  Magnetic 
F i e l d ,  Berea Co l l ege ,  Berea ,  Kentucky, February  1964. 

Alldredge  L .  R., Keeping Track  of t h e  E a r t h ' s  Magnetic 
F i e l d ,  b e n t r a l  S t a t e  Co l l ege ,  Wi lbe r fo rce ,  Ohio,  
February  26,  1964. 

Lampton, B. Frank,  and Woodcock, L o r i n  F . ,  Measurement 
of  C r u s t a l  Movements by Photogrammetric Methods - 
p r e s e n t e d  a t  American S o c i e t y  of  Photogrammetry meet- 
i n g  a t  Washington, D. C . ,  March 196lt. 

McCombs, Char l e s  E. ,  Use of  t h e  Computyper i n  Level ing  
Computations.  
Congress  on Surveying and Mapping, Washington, D. C . ,  
March 1964. 

Meade, B. K . ,  The P r a c t i c a l  Use of  t h e  Oregon S t a t e  P lane  
Coordina te  System. A t  Surveying and Mapping Conference,  
Oregon S t a t e  U n i v e r s i t y ,  C o r v a l l i s ,  Oregon, March 1964, 

Meade B. K . ,  Ear thquake Surveys f o r  H o r i z o n t a l  Movement 
i n  E a l i f o r n i a .  A t  Annual Meeting o f  American Congress 
on Surveying an! Mapping, Washington, D. C . ,  March 1964. 

Wraight ,  A.  J . ,  C e n t r i f u g a l  Forces  and Met ropo l i t an  Meta- 
morphosis ,  a t  Annual Meeting of Na t iona l  I n s t i t u t e  o f  
U r b i c u l t u r e ,  March 1964, Washington, D. c. 

D i e t z ,  R. S . ,  Cryptoexplos ion  S t r u c t u r e s .  Georgetown 
U n i v e r s i t y ,  March 2 ,  1964. 

D i e t z ,  R .  S . ,  Bathyscaphs and o t h e r  deep submers ib les .  
AF Reserve Washington, March 5, 1964. 

D i e t z ,  R. S . ,  Astroblemes:  Ancient  M e t e o r i t e  Impact 
S c a r s  on E a r t h ?  AF Reserve ,  Wr igh t -Pa t t e r son  AFB, 
March 17, 1964. 

Karo, Rear  Adm. H.  Arnold,  P rogres s  i n  I n t e r n a t i o n a l  
Car tography.  A t  t h e  2 4 t h  Annual Meeting of t h e  Amer- 
i c a n  Congress  on Surveying and Mapping, Washington, 
D. C . ,  March 18, 1964. 

Schmid, Hellmut I f . ,  Accuracy Aspec ts  of  a Worldwide Pass ive  
S a t e l l i t e  T r i a n g u l a t i o n  System. Presented  a t  t h e  Meet- 
ing of  the American S o c i e t y  of' Photogrammetry, Washington, 
D.  C .  March 20,  1964, 

D i e t z ,  A. S. ,  Ea r th  and Moon: T e c t o n i c a l l y  c o n t r a s t i n g  
r ea lms ,  AF Researve ,  Wr igh t -Pa t t e r son  AFB, March 2 3 ,  
1964. 

Al ld redge ,  L .  R., Measurements of  t h e  Geomagnetic F i e l d  
i n  Deep Ocean Areas ,  I n t e r n a t i o n a l  Buoy Symposium, 
March 24 19611, Washington, D.  C .  

D i e t z ,  R. 6 .  Three  l e c t u r e s  g iven  t o  Geologica l  Soc. 
of I n d i a ,  A p r i l  1964. 

Mickey W. V .  Se ismic  Wave Propagat ion .  A t  t h e  T h i r d  
Plowshare Aymposium, U n i v e r s i t y  o r  C a l i f o r n i a ,  Be rke ley ,  
C a l i f o r n i a ,  A p r i l  1964. 

Yeager ,  J .  Aus t in ,  A Repor t  on S a t e l l i t e  T r i a n g u l a t i o n  
F i e l d  Obse rva t ions  i n  t h e  Coast  and Geodet ic  Survey. 
A t  t h e  American Geophysical  Union, Washington, D. C . ,  
A p r i l  1964. 

Elvers,  Douglas,  and Pe rk ins ,  David,  Geomagnetic Research 
on S p a t i a l  Dependence of T i m e  V a r i a t i o n s  Across  P u e r t o  
Rico ,  p r e s e n t e d  a t  American Geophysical  Union, A p r i l  1964. 

A t  24 t h  Annual Meeting of  American 
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Pope, Allen J . ,  and S t e a r n ,  J .  L . ,  Ma t r ix  Algebra Applied 
t o  H o r i z o n t a l  Ea r th  Movement Ana lys i s .  A t  Annual Meet- 
i n g  of American Geophysical  Union, Washington, D .  C . ,  
A p r i l  1964.  

Schmid, Hellmut H . ,  Reformatory and Revo lu t iona ry  Aspec ts  
i n  Geodesy. P resen ted  a t  t h e  Meeting of'  t h e  American 
Geophysical  Union, Washington, D. c . ,  A p r i l  2 2 ,  196L1. 

P e t e r s ,  G . ,  E l v e r s ,  D . ,  and Y e l l i n ,  M . ,  Geologica l  Gtruc-  
t u r e  of  t h e  A l e u t i a n  Trench Southwest of Kodiak I s l a n d ,  
American Geophysical  Union, A p r i l  1964. 

S t e a r n ,  J .  L . ,  Mathematics Used i n  Research A c t i v i t i e s  
a t  t h e  Coast  and Geodet ic  Surve . Lec tu re  a t  Grambling 

E l v e r s ,  Douglas,  Y e l l i n ,  M . ,  an3  P e t e r s ,  G : ,  C r u s t a l  S t r u c -  
t u r e  of a n  Area 120 Mi les  Wide and 600 Miles Long Across  
t h e  A l e u t i a n  Trench Southwest of' Kodiak I s l a n d ,  p r e s e n t e d  
a t  t h e  American Geophysical  Union, A p r i l  1964.  

Carder ,  D.  S . ,  Yorktown High School  Sc ience  Club, A r l i n g t o n ,  
Va., A p r i l  1964,  on Alaskan Earthquake.  

Brazee ,  R.  J . ,  General  S e i s m i c i t y  o f  Alasks and I t s  Re- 
l a t i o n  t o  t h e  P r ince  Wil l iam Sound Earthquake.  A t  a 
Symposium on t h e  Alaska Ear thquake ,  Washington, D. C . ,  
May 1964.  

O r l i n ,  IS . ,  Man's Attempts  t o  Determine t h e  S i z e  and Siiape 
of t h e  E a r t h .  American S o c i e t y  of  C i v i l  Engineers  En- 
v i ronmen ta l  Engineer ing  Conference,  S a l t  Lake C i t y ,  
Utah,  May 1964. 

Schmid, Hellmut H., Track ing  o f  B a l l o o n - S a t e l l i t e s  € o r  
Geodet ic  Purposes .  P resen ted  a t  t h e  COSPAR Meeting 
i n  F l o r e n c e ,  I t a l y ,  May 15, 1961t. 

Carder ,  D. S . ,  Ground E f f e c t s  from Nuclear  Explos ions .  
P a r i s ,  NATO C i v i l  Defense Committee, June 2 -4 ,  1964.  

Schmid, Hellmut H., F u t u r e  Trends  i n  Geodesy. Second 
Topographic Eqgineer  O f f i c e r s  Course,  June 23, 1964. 

C o l l e g e ,  Ruston,  La . ,  A p r i l  196 t . 
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