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OFFICE OF THE DIRECTOR 

PROGRAM PLANNING AND COORDINATION STAFF 

?he program planning and coord ina t ion  s t a f f  was en- 
gaged p r imar i ly  on program planning,  emergency planning,  
l e g i s l a t i v e  l i a i s o n ,  r ep resen ta t ion  on in te ragency  com- 
mi t t ees ,  and var ioue s p e c i a l  s t u d i e s  for t he  Direc tor .  

was extended t o  1904. 
The foreseeable  long-range, n a u t i c a l  cha r t ing  program 

Ehergency planning inc luded  coord ina t ion  of bureau 
a c t i v i t i e s  w i th  t h e  requirements of t he  Department, O f -  
f i c e  of Defense Mobil izat ion,  and Federa l  C i v i l  Defense 
Adminis t ra t ion and p a r t i c i p a t i o n  I n  "Operation Aler t  
1957 I' 

Leg i s l a t ive  l i a i s o n  included p repa ra t ion  of proposed 
l e g i s l a t i v e  program and prepara t ion  of requi red  bureau 
comment on o t h e r  p e r t i n e n t  l e g i s l a t i o n .  

P r i n c i p a l  s p e c i a l  studies included: Improvement i n  
r a t e  of process ing  hydrographic shee t s ,  changes i n  form 
of publ i sh ing  geodet ic  d a t a  and indexes,  r e sea rch  and de- 
velopment a c t i v i t i e s ,  schedule bf compensation and r a t i n g  
s t r u c t u r e  f o r  v e s s e l  employees, and small-boat c h a r t s  and 
coas t  p i l o t s  . 
t i o n s  was completed and publ ished.  

The r ev i s ion  o f  the  Coast and Geodetic Survey Regula- 

INTERNATIONAL 1 E C H N I C A L  COOPERATION STAFF 

The i n t e r n a t i o n a l  t echn ica l  cooperat ion s t a f f  perform- 
ed all l i a i s o n  a c t i v i t i e s  between the  bureau and fo re ign  
t r a i n e e s  under sponsorship of  the I n t e r n a t i o n a l  Coopera- 
t i o n  Adminis t ra t ion ( I C A )  ; the  I n t e r n a t i o n a l  Educat ional  
&change Serv ice  of the Department of S t a t e ;  t h e  fellow- 
sh ip  programs of the  United Nations Technical Assis tance 
Administration; and under b i l a t e r a l  arrangements made by 
the Department o f  S t a t e  w i t h  p a r t l c i p a t i n g  f o r e i g n  gov- 
ernments. Operations were c a r r i e d  on under t h e  provis ions 
of Public  Law 665, 83d Congress, Nutual Secur i ty  Act of 
1954 and subaequent amendments; Publ ic  Law 402, 8 0 t h  Con- 
gress, Informational  and Educat ional  Exchange Act; and 
under  the  c h a r t e r s  of various spec ia l i zed  agencies of t he  
Economic and Soc ia l  Council of the  United Nations. 

During the year ,  7 I C A  p a r t i c i p a n t s  from va r ious  coun- 
t r i e s  r epor t ed  t o  the  bureau and were given i n s t r u c t i o n  
i n  the  fo l lowing  sub jec t s :  geodet ic  surveying--Braeil 
(1); photogrammetry--Brazil (1) ; hydrographic surveying-- 
Indonesia  (3  ) ;  urban surveys,  geodesy, end photogrammetry-- 
Norway (1); and e l e c t r o n i c  surveging--Phi l ippines  (1). 
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There were 1 0  I C A  par t ic ipants ,  accepted during t h e  
1957 fi 'scal  year,  uho continued o r  completed t r a i n i n g  dur- 
ing t h i s  f i s c a l  year: i n  geodetic surveyifig--Bolivia ( 1 1 ,  
Greece (11, I raq  (1); i n  photogrammetry--Bolivia (11, c 

Ethiopia (21, Jordan (1); i n  geomagnetism--Chile (1); and 
i n  map and chart  construction--Thailand ( 2 ) .  

Vnder the sponsorship of the United Nations, 8 fellows 
received i n s t r u c t i o n  i n  the  following subjects:  hydro- 
graphic surveying--India (2 ) ;  photogrammetry--Panama (1) 
and Thailand (4 ) ;  and e lec t ronic  navigation equipment-- 
Japan (1). 

ment of S ta te  and per t ic ipa t ing  foreign governments, 4 
foreign nat ionals  w6Ce t ra ined  i n  the following subjects :  
geodetic surveying, photogrammetry, and gravi ty  and as- 
tronomy--Portugal (3 ) ;  map and chart  construction and re- 
production--Venezuela (1). 

I C A  secondary par t ic ipants  (accepted from other  t r a i n -  
i n g  agencies) received i n s t r u c t i o n  from 1 t o  months in 
the  following subjects:  photogrammetry--Cuba 4 11, E l  
Salvador (l), and Hai t i  (1); reproduction--El Salvador 
(l), Ethiopia (l), Pakistan (l), .and Thailand (1). 

Brazi l  (I), China ( 2 )  Colombia (11, Cuba (11, Ecuador ( 1 1 ,  
H a i t i  (2 ) ,  Iceland ( 3 j ,  Korea (31, Pakistan (4.1, Pcvlarna 
(l), Perm (l), PhilIpplneS (11, Thailand (61, and Vietnam 

I n  addi t ion t o  those spec i f ied  under the preceding 

Under b i l a t e r a l  arrangements made between t h e  Depart- 

I C A  ,secondary v i s i t o r s  were received for a 1-day v i s i t :  

(2).  

programs, t h e  bureau received 69 foreign v i s i t o r s  oon- 
cerned with dbservation of f a c i l i t i e s  and consul ta t ion 
on technical  procedures. These v i s i t s  extended' from 1 
t o  60 days and included representat ives  from the f o l -  
lowing countries:  Australia (21, Austria (21, Belgium 
(l), E r a z i l  (31 ,  Canada (31 ,  Chile (11, China (71, Den- 
merk (11, England (71, France ( I + ) ,  Germany ( ? ) ,  Crreece 
(11, Holla nd (31,  Iran (21, I t a 1  (21, Japan (4.1, Korea 
(l), Netherlands (61, Nigeria (13, Pakistan (11, Portu- 
gal (l), Southern Rhodesia (11, Spain (11, Sweden (11, 
Switzerland (21, Sudan (11, and Thailand (3). 

TECHNICAL RESEARCH AND INFORMATION STAFF 

The technical  research and information s t a f f  prepared 
the bureau port ion of the Annual Report of the Secretary,  
the Annual Xeport of the Director including a c t i v i t i e s  
during the  s e s q i i c e n t e d a l  celebrat ion,  and a repor t  on 
the bureau aCtiVitio8 i n  Alaska for the  Annual Report of 
the Governor of' Alaska. 

Journal No. 7 was prepared f o r  publ icat ion together  
with a Cumulative Index for Journals 5 to 7 inclusive.  
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The publ icat ion of The Journal was discontinued with 
this issue.  

A s tudy was made of t he  adv i sab i l i t y  of superseding 
The Journal  with a s e r i e s  of Technical Bul le t ins  (each 
Bu l l e t in  containing a s ing le  paper) t h a t  could be pub- 
l i shed  and be disseminated more expeditiously than The 
Journal. A comprehensive p l an  was prepared d e t a i l i n g  
the nature  , scope, format, and procedure t o  be followed 
i n  the processing of such m t e r i a l .  Two types o f  Bulle- 
t i n s  are  provided for--a numbered s e r i e s  f o r  general 
d i s t r i b u t i o n  on a s a l e s  bas i s ,  and a l e t t e r e d  s e r i e s  
f o r  o f f i c i a l  d i s t r i b u t i o n  only. During the year four  
Bul le t ins  were issued. 

Special  s tud ie s  were made and comprehensive memoran- 
dums prepared on the following subjects :  dividing l i nea  
between various categories  of water areas  and the appli-  
cable technical  and legal-technical p r inc ip l e s  f o r  the 
U. S. Coast Guard; p r inc ip l e s  t o  be applied i n  de t s r -  
mining the " l i t t o r a l  l i n e  of the P a c i f i c  coast" f o r  the 
National Park Service; the bureau's associat ion with the 
establishment of the o r i g i n a l  boundary l i n e  and the 
probable method used i n  drawing the subsequent boundary 
between the United S ta t e s  and Mexico i n  the Gulf of 
Mexico f o r  the Department of S t a t e ;  the cartographic his- 
tory o f  Earthquake Bay, Ca l i f . ,  f o r  a law f i r m ;  
matters dealing with the Cal i fornia  and Louisian?'tide- 
lands" 'cases f o r  a professor  of geography. 

Other verbal and w r i t t e n  information was furnished 
bureau personnel and others  on matters dealing with 
ownarehip of lands bordering navigable *waters ,  r i p a r i a n  
r i g h t s ,  water boundaries and the problem of e s t ab l i sh ing  
a p a s t  t i d a l  boundary from e x i s t i n g  cartographic data ,  
and the Federal Tort  Claims Act. 

A de t a i l ed  ou t l ine  was prepared f o r  the forthcoming 
publ icat ion on "SHORE AND SEA BOUNDARIES--With Special  
mphas i s  on the I n t e r p r e t a t i o n  and Use of Coast and Geo- 
de t i c  Survey Data." 

DISTRICT OFFICES 

D i s t r i c t  o f f i c e s  were maintained a t  Baltimore, Boston, 
Fort  Worth, Honolulu, Kansas City,  Los Angeles, New 
Orleans, New York, Norfolk, Portland (OregJ, San Fran- 
cisco,  S e a t t l e ,  and Tampa. lhese provide quarters  f o r  
the o f f i c e  work and headquarters f o r  the f i e l d  p a r t i e s  
working i n  the respect ive d i s t r i c t s .  
i n  obtliining suppl ies ,  personnel, and t ransportat ion;  
fu rn i sh  information f o r  the correct ion o f  char ts ;  main- 
t a i n  l i a i s o n  w i t h  Federal, S t a t e ,  m n l c i p a l ,  and indua- 
t r i a l  organizations,  and the general  publ ic  in order  t 0  
obtain and fu rn i sh  surveying d a t a  and technical  informa- 
t i o n  r e l a t i n g  t o  the  bureau's work; v i s i t  educational 
i n s t i t u t i o n s  for the purpose of r e o m i t l n g  c d s s l o n e d  

They a s s i s t  pa r t i e8  
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and t echn ica l  personnel; make per iodic  inspect ion of 
sales agencies t o  i n s u r e  t h e  f a i t h f u l  performance o f  
t h e i r  contracts ;  keep the Director informed of condl t ions4 
and needs f o r  surveys and make recommendations concern- 
i n g  surveys that should be made; conduct such surveys and 
examinations as may be p rac t i cab le ,  t o  avoid sending spe- 
c i a l ' p a r t i e s  t o  perform the  work. In  addi t ion t o  t h e i r  
general  du t i e s ,  the  off icea a t  Norfolk and S e a t t l e  proc- 
ess hydrographic surveye; those a t  Ealtimqre, Portland, 
and Tampa process photogrammetric surveys; t he  New York 
o f f i c e  processes geodetic data;  and those a t  Kansas C i t y ,  
New York, and San Francisco a c t  a s  cha r t  d i s t r i b u t i o n  
cen te r s  supplying both the agents and the pub l i c  i n  those 
areas. 
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COASTAL SURVEXS DIVISION 

OPERATIONAL ACTIVITIES 

At l an t i c  and Gulf Coasts 

Hydrographic-surve y ope r a t  i ons  we re cont  inued along 
the  At l an t i c  and Gulf coas t s  a s  fol lows:  

The resurvey of Georges Bank which was begun i n  the  
spr ing  of 1957 by the  sh ip  HYDR03RAPHER was continued, 
u s ing  Raydist and EPI cont ro l .  The Raydis t  equipment 
was f i r s t  used  experimental ly  and was l a t e r  purchased. 
It  has been success fu l ly  used  on la rge-sca le  surveys t o  
a m a x i m u m  d is tance  o f  approximately 200 miles. The 
nor theas t e rn  ha l f  of Georges Bank has  been completed, i n -  
c luding l a rge - sca l e  surveys of Cul t iva to r  Shoal and 
Georges Shoal. The l a t t e r  survey was requi red  f o r  con- 
s t r u c t i o n  of an approach cha r t  a t  Texas Tower No. 2, The 
remaining a rea  is  being surveyed a t  the  urgent  reques t  of  
t he  New England f i s h l n g  indus t ry .  Two measured-mile 
courses  were r ees t ab l i shed  i n  Boston Harbor. 

The sh ip  COVJIE continued visual- and shoran-control led 
hydrographic surveys along the e a s t e r n  shore of Chesa- 
peake Bay south  of Pocomoke Sound. Inshore surveys were 
completed southward t o  Occohannock Creek. A spec ia l  tag-  
l i n e  survey was made a t  the new sh ip  base acquired from 
t he  Navy under  a use permit a t  Norfolk, Va. 

The sh ips  WAINWRIGHT and HILGARD, opera t ing  a s  a u n i t ,  
continued wire-drag surveys I n  the v i c i n i t y  of Swans Is- 
land  and I s l e  au Haut, Maine. During the per iod when 
i n t e n s i v e  l o b s t e r  f i s h i n g  prevented wire-drag survey work 
these  ves se l s  continued hydrographic surveys , working 
eastward f r o m  Schoodic Point t o  P e t i t  Manan Island. A 
s p e c i a l  wire-drag i n v e s t i g a t i o n  was made of a char ted  2- 
f o o t  sounding i n  Winter Harbor, Vinalhaven, Maine, and B 
repor ted  midchannel 31-foot sounding i n  genera l  depths  
of 47 f e e t  i n  Buzzards Bay, Mass. 

The sh ip  GILBERT continued v i sua l -  and shoran-con- 
t r o l l e d  hydrographic surveys e a s t  of Nantucket I s l a n d  and 
i n  the  e a s t e r n  approaches t o  Nantucket Sound. A hydro- 
graphic  i n v e s t i g a t i o n  was made of a reported 3 l - foot  
sounding i n  Buzzards Bay. This sounding was l a t e r  inves-  
t i g a t e d  by wire  drag a s  repor ted  above. I n  the spr ing  of 
1958, a cu r ren t  survey was conducted i n  Winyah Bay and 
Georgetown Harbor, S. C., under cooperat ive arrangements 
wi th  the  Corps of Engineers, U. S. Army. This survey was 
requi red  t o  a s s i s t  i n  a s tudy  of the unusual shoal ing 
which i s  t ak ing  p lace  i n  this waterway. 

survey vesse l  i n  January and was assigned t o  conduct spe- 
c i a l .  c i r c u l a t o r y  surveys i n  New York Harbor and hbdson 

The ship  KARNER completed r e p a i r s  and conversion t o  a 



River. , Current meters, designed t o  measure very low 
v e l o c i t i e s ,  were used for the f i r s t  time. A n  inductive 
conductivity temperature ind ica tor  ( I C T I )  was assigned 
t o  t h i s  vessel  for measuring temperature and s a l i n i t y  ' 
once each month a t  48 s t a t i o n s  i n  the project  area. 
rent*observat ions were completed a t  18 of the s ta t ions .  

The sh ip  SOSBEE continued surveys i n  Hillsboro and 
Tampa Bays, Fla. The unattended shoran equipment was 
assigned t o  this par ty  during p a r t  of ths report ing pe- 
r iod  f o r  use i n  control l ing surveys a t  the entrance t o  
Tampa Bay and i n  the offshore areas i n  the v i c i n i t y  of 
St. Petersburg. Surveys were completed in Mllsboro  Bay. 
4 t e s t  of Tellurometer equipment was made t o  determine 
whether this instrument was adaptable for use i n  con- 
t r o l l i n g  hydrographic surveys. The t e s t s  indicated t h a t  
t h i s  equipment could not be used while the ship was i n  
motion. 

gansett  Bay and Sakonnet River, R. I., i n  October 1957. 
The par ty  was then t ransferred t o  S t .  Petersburg t o  a s s i s t  
the sh ip  SOSBEE I n  the surveying of Tampa Bay. En route 
t o  Flor ida one u n i t  was detached t o  make a hydrographlc 
survey of a port ion of Ashley River near Charleeton, S.C. 
I n  the spring of 1958, a detached u n i t  completed hydro- 
graphic inves t iga t ion  of a port ion o f  the  S t .  Johns River 
a t  the request of the Bureau of Aeronautics, U. S. Navy. 
A t  the end of the year surveys had been completed i n  Old 
Tampa Bay, and were progressing along the waterfront of 
S t .  Petersburg. 

The s h i p  SCOTT continued Coast P i l o t  inves t iga t ion  and 
chart  rev is ion  along the Atlant ic  coast  south of Sandy 
Hook. Field work was completed southward from,Sandy Hook 
t o  Cape Kay and i n  the Delaware River from Trenton, N. J., 
t o  Cape Henlopen, and through the Chesapeake and Delaware 
C a n a l .  The par ty  a s s i s t e d  a photogrammetrist i n  the  l o -  
cat ion of 90 a l d s  t o  navigation along the In t racoas ta l  
Waterway i n  New Jersey. I n  addition, several  a lds  were 
located i n  Rehoboth Bay a t  the request of the Coast Guard. 
After the winter r e p a i r  period, the SCOTT resumed opera- 
t ions  i n  t i e  v i c i n i t y  of Norfolk, Va., and is proceeding 
southward along the In t racoas ta l  Waterway t o  Key West on 
rev is ion  of the Coast P i lo t .  A t  the  end of the f i s c a l  
year the ship was a t  Charleston, S. C. 

Cur- 

The East Coast Field Party completed surveys i n  Narra- 

Pacif ic  Coast, Alaska, and Hawaiian Islanda 

The following hydrographic-surveying operations were 
conducted along the  Pac i f ic  coast ,  i n  Alaska, and i n  the  

I n  company with two Navy survey vessels,  the ship 
PIONEER continued off shore EPI-controlled surveys north,  
eas t ,  and southeast  of the Hawaiian Islands. These sur- 
veys were conducted under the d i rec t ion  of t h e  Navy 

Hawaiian Islands : 



Hydrographic Office on a reimbursable bas i s .  This  p r o j -  
e c t  was terminated i n  December 1957 and the PlONEER re- 
turned t o  San Francisco i n  January f o r  overhaul and 
o u t f i t t i n g .  On May 1 tho PIONT.ER resumed opera t ions  on 
a s p e c i a l  p r o j e c t  for the  Navy along the southern  Cal i -  
f o r n i a  coas t .  This  p ro jec t  was i n  progress  a t  t h e  end 
of t h e  f i s c a l  year. 

The sh ip  BOWIE continued hydrographic surveys i n  
Prince of Wales and Bainbridge Passages, o f f  Prince W i l -  
liam Sound, Alaska, during the f i rs t  q u a r t e r  of the 
year. Surveys were a l s o  con l e t e d  i n  Icy  Bay and Nassau 
Fiord.  
t o  duty  i n  the  Columbia River ,  i n  company with the  \Jest 
Coast Field Pa r ty ,  t o  accomplish hydrographic surveys i n  
the lower p a r t  of t he  e s t u a r y  and ou t s ide  approaches t o  
the  Columbia River. Shoran con t ro l  was used f o r  the  su r -  
veys on the  ou t s ide  coas t .  

The West Coast F i e ld  Pa r ty  completed surveys i n  Ne- 
halem River, Netar t s  Bay, and Tillamook Bay on the  coas t  
of Oregon i n  October 1957. The p a r t y  was p a r t i a l l y  d i s -  
banded and spen t  t he  win te r  i n  S e a t t l e  process ing  
hydrographic records.  T h i s  u n i t  wes reorganized i n  
March 1958 and assigned t o  a survey i n  the Columbia 
River. This  survey i s  being made p a r t i a l l y  a t  the re- 
quest  of the Corps of Engineers ,  U. s. Army, t o  provide 
d a t a  f o r  t he  c o n s t m c t i o n  of a model of the  lower Colum- 
b i a  River. A t  the  end of the  f i s c a l  year ,  approximately 
50 percent  of the  survey had been completed. 

The ship PATHFINDER continued h e r  program of surveys 
along the n o r t h  coast  of t h e  Alaska Peninsula ,  and com- 
p l e t e d  surveys i n  the approaches t o  Bechevin Bay. The 
scene of opera t ions  was then  t r a n s f e r r e d  t o  Por t  Heiden. 
Surveys were completed of t h i s  ha rbor  and approaches. 
Shoran c o n t r o l  was used where poss ib l e  f o r  sh ip  and 
launch hydrography. A t  the  reques t  of an o i l  company, 
the PATHFINDER accomplished a epec ia l  wire-drag survey 
of Guemes Channel, Washington. This  i n v e s t i g a t i o n  was 
r equ i r ed  t o  a s su re  sa fe  passage of deep-draf t  t ankers  
br inging  o i l  from the Far East. This  sh ip  was then as- 
signed an e a r l y  season p r o j e c t  i n  Kasaan ljay i n  Clarence 
S t r a i t ,  southeas t  Alaska, Some t r i a n g u l a t i o n ,  recon- 
na issance ,  and hydrography were accomplished p r i o r  t o  
her depar ture  t o  the  Alaska Peninsula working grounds. 
En route  t o  Seward deep-sea dredging was accomplished 

’ on Pamplona Searidge,  Gulf o f  Alaska. A new standard 
t i d e  gage was I n s t a l l e d  a t  Seward and the sh ip  proceed- 
ed t o  Dutch Harbor, a r r i v i n g  e a r l y  i n  June. Surveys 
were resumed on t h e  no r th  s ide  of t h e  A lesh  Peninsula  
and a r e  progress ing  northeestward along the  coas t  f r o m  
a j unc t ion  with surveys completed In 1956 i n  the  v lc in-  
i t y  of  Amak I s land .  

The sh ip  EXPLORER resumed combined opera t ions  i n  t h e  
Aleut ian  I s l ands ,  and completed hydrographic surveys 

I n  the  sp r ing  of 1958 this vesse l  was assigned 
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between Great S l t k l n  and Atka I s l ands .  I n  o rde r  t o  es- 
t a b l i s h  h o r i z o n t a l  con t ro l  for photogrammetric and 
hydrographic surveys i n  t h e  Atka and Amlia I s l a n d s  a rea ,  
an o f f i c e r  was assigned t o  accomplish Tel lurometer  t rav-  
erse.  surveys along the  sou th  coas t  of Atka I s l a n d  and 
around the  per imeter  of  Amlla I s land .  Control  was suc- 
c e s s f u l l y  e s t a b l i s h e d  a t  a g r e a t  sav ing  i n  time a n d  money 
when compared w i t h  the  o rd ina ry  procedures of tri angula- 
t i o n  which would normally have been used. ’ I n  May 1958, 
t h e  EXPLORER resurveyed Alcan Harbor a t  the r eques t  of 
the  Commandant, 1 7 t h  Naval D i s t r i c t .  l h e  s t anda rd  t i d e  
gage and Seismic Sea Wave idarning System on Attu I s l and  
were t r a n s f e r r e d  from Massacre Bay t o  Casco Cove, where 
they a r e  being cered  for by Coast Guard personnel. 

San Juan I s l ands ,  Wash., and completed work i n  Haro 
S t r a i t  i n  the v i c i n i t y  of Waldron I s l a n d ,  and i n  East 
Sound , Orcas I s l a n d .  Current  observat ions were completed 
i n  East  Sound, Vpright Channel, and Harney Channel. I n  
Apr i l  1958, the  PATTON re tu rned  t o  h e r  working grounds on 
t h e  west coas t  of Pr ince  of Wales I s l and  i n  the v i c i l r i t y  
of Hydaburg, southeas t  Alaska. T r i angu la t ion ,  photo- 
grammetric, and hydrographic surveys a re  In progress  i n  
Soda 9ay and Tlevak Narrows. A survey o f  Netzuhini Bay 
was completed. 

The s h i p  PATTON cont inued hydrographic surveys i n  t h e  

:he sh ip  LESPFSH JOKES accomplished p h o t o g r a m e t r i c  
and hydrographic surveys i n  Dickman Bay,  Freder ick  Cove, 
and NoIra Sound, sou theas t  Alaska. Offshore work i n  
Clarence S t r a i t  V ~ Q  PnrnplPted from Kendrick Bay t o  In-  
graham Eay, and an 88-fathom bank was discovered I n  
genera l  depths  of abcut 220 fathoms. A t  the  .end of  t he  
year ,  hydrographic surveys were i n  progress  along the  
west s ide  of Clarence S t r a i t .  

The s h i p  H O E S O K  continued combined opera t ions  on the  
west coas t  of Pr ince  of Wales I s land .  Iiydrographic sur- 
veys were completed i n  El Capltan Pessage, Sea O t t e r  
Sound, and on the  south s i d e  o f  ‘luxeken Is land .  A spe- 
c i a l  i n v e s t i g a t i o n  vas  nade of a char ted  rock on t h e  
no r th  end of  l’uxekan Passage, b u t  no t r e c e  of  the rock 
was found. F ie ld  in spec t ion  was completed of  Coronation 
I s l a n d ,  Spanish I s l a n d s ,  Tonowek Pay, and t h e  Maurelle 
I s lands .  Shore l ine  i n s p e c t i o n  was completed a t  Sarkar  
Lake. ;he n a u t i c a l  c h a r t  agencies  a t  Juneau,  Hoonah, 
lenakse  Spr ings ,  and S i tka  were inspec ted .  The s tandard  
t i d e  caces a t  Juneau, Skagway, and S i t k a  were inspec ted  
and w;rvIced. Hydrography continagd along t h e  west coas t  
of Iieceta I s l and  ana i n  Iphlgenia  Ray. A t a g l i n e  survey 
was conpleted around the  p i e r s  i n  the v i c i n i t y  of New 
soofreen. T r i a n w l a t i o n  tias completed f o r  l o c a t i n g  a i d s  
t o  ne- i iqet ion.  !Jagrietic orjservations were completed a t  
one st.stl.on on the  no r th  shore of Heceta I s land .  A 93- 
hour cu r rcn t  s t a t i o n  1.188 observed. Recovery and iden-  
t i l ’ i ca t ion  o f  ho r i zon ta l  con t ro l  i n  lcbenkof Eay , 
Chatham S t r a i t ,  wcra completed. 
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Locality 

1 Maine t o  New York 

Chesapeake Bay 

Cape Henry to  Floridi 

Gulf of Mexico 

West Coast 

Hawaiian Islands 

Alaska 

CJulf of Alaska 

(0 

Total 

Sound- 
ing 

l ines  

Miles 

14,257 

3, 157 

243 

3,602 

2,842 

33,003 

8,375 

5,861 

T I  > 340 

A r e  a 

Square 
Miles 

2,478 

128 

14 

209 

128 

105,683 

763 

109,403 

Wire 
drag 

Area 

;quare 
tiles 

71 
- 

- 
16 
- 
- 
- 

87 

Shore- 
1 ine 

479 

Prea 

161 

Triangulation 
Length 

of 
Schemes 

Miles 

- 
- 

- 

- 
20 

I 

20 

- 

Area 

Square 
Miles 

- 
- 
- 

- 
- 
23 
i 

23 

(?eo- 
graphic 
posi- 

tions 



Coast Pi l o t  

The t e n  Coast P i l o t s  published by the bureau provide 
verbal descr ipt ion of United S t a t e s  coasts ,  harbors, and 
connecting waterways t h a t  i s  mostly Impossible of pres- 
entat ion on the naut ica l  char ts .  Subjects include land- 
marks, navigation regulat ions,  channels, anchorages, 
dangers, routes,  weather, i c e ,  pi lotage,  customs, and 
por t  f a c i l i t i e s .  New edi t ions of each book are published 
a t  i n t e r v a l s  of about seven years. Supplements, contain- 
ing changes reported between date of ed i t ion  and effec- 
t i v e  da te  of supplement, usua l ly  are issued ear ly  each 
year. During the year,  supplements were issued for eight  
P i lo t s .  The remaining two were combined i n  one manu- 
s c r i p t  and sent t o  press as  UNITED STATES COAST PILOT 5 
(Gulf Coast, Puerto Rico, and Virgin Is lands)  1958. 
Shore inspect$on was completed f o r  a 1959 e d i t i o n  of COAST 
PILOT 7 (Pac i f ic  Coast, Cal i fornia ,  Oregon, Washington, 
and Hawaii). Ship inspect ion was about 40 percent complete 
f o r  a 1959 e d i t i o n  of COAST PILOT 4 (At lan t ic  Coast, Cape 
Henry t o  Key West). 

COOPERATION WITH NATIOKAL AGENCIES 

For the Navy Hydrographic Offic e ,  the  following work 
was accomplished: Easic offshore hydrographic surveys 
around the Hawaiian Islands--terminated a t  the end of 
January w i t h  105,683 square naut ical  miles of off shore 

' hydrography completed; a spec ia l  p ro jec t  on the Califor- 
nia coast  was i n  progress during the last  quarter ;  hydro- 
graphic surveys on Georges Bank,  along the coast  of  
Massachusetts, were continued; the posi t ions of Texas 
Tower No. 2 and Texas Tower No. 3 were determined; and a 
spec ia l  wire-drag survey was completed i n  the v ic in i ty  of 
Culebra Island, Puerto Rico, A hydrographic s l rvey of 
p a r t  of the St. Johns River, Fla., was made a t  the request 
of the  Bureau of Aeronautics. A spec ia l  hydrographic sur- 
vey was accomplished i n  Alcan Harbor, Shemya I s l a n d ,  
Alaska, a t  the request of the Commandant, 17 th  Naval 
M s t r i c t .  

For the Corps of Engineers, the following work waa ac- 
complished: A spec ia l  current  survey ;as completed i n  
Winyah Bay and Georgetown Harbor, S. C.; standard t i d e  
gages were i n s t a l l e d  a t  the Beaver Army Temninal opposite 
Oak Point,  Oreg. $ and a t  Altoona, Wash., on t h e  Columbia 
River; and new basic  hydrographic surveys are  i n  progress 
i n  the  Columbia River es tuary  and approaches. 

For ZLhf Coast Guard,  90 a ids  t o  navigation were 10- 
cated i n  the set;+Yion of the New Jersey In t racoas ta l  
Waterway between Townsena I n l e t  and Cape May, and several  
addi t iona l  aids were located i n  Rehoboth, Del. Circula- 
t o r y  surveys of New York Harbor are i n  progress for the  
Atomic Energy Comtnlssion; Department of Health, Education, 
and Welfare; and Maritime Administration. 
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A s p e c i a l  wire-drag survey ' i n  Suemes Channel, Wash., 
was accomplished f o r  an oil company. A hydrographic 
siirvey of the Ashley River, S. C . ,  was complated a t  the  
reaues t  o f  s eve ra l  cormnercLa1 establ ishments .  

RESEARCH AWD DEVELOPPXN!P 

Tests  were conducted on a Decca system navigator .  
This  e l e c t r o n i c  equipment i s  a r ad io loca t ion  system en- 
ab l ing  an accura te  determinat ion of p o s i t i o n  to  be made 
a t  long and s h o r t  ranges. The bas ic  p r i n c i p l e  employed 
i s  t h a t  of measurlng the phase d i f f e rence  of the rad io  
waves rece ived  from th ree  continuous wave-transmitters. 
The Decca naviga tor  r ece ive r  was i n s t a l l e d  aboard ship 
and t e s t e d  for s u l t a b i l i t y  a s  a survey instrument. The 
l o c a t i o n  of  t he  s t a t i o n s  wi th  respec t  t o  the working 
grounds precluded accomplishment of a s a t i s f a c t o r y  evalu- 
a t i o n  of  t h i s  equipment. 

Tes t s  contlnued on a newly developed dis tance-neasur-  
ing Raydist equipment. A new p r i n t e r  :?cis i n s t a l l e d  in 
the e q u i q e n t  and has opcrated sa tLs fac to r i ly .  lh6 Tor- 
nler p r i n t c r  was qu i t e  l a r g e  and complex. The new p r i n t e r  
was designed i n  the e l ec t ron icz  leLoratorg a t  o n e - f w r t h  
the  c o s t  of t h e  c s r l i e r  model and i s  a m a l l  t ab l e  model 
u n i t .  Another improvement was combining, or "duplexing," 
the antenna systems a t  shore s t a t i o n s .  Three 100-foot 
towers were prev ious ly  reoui red  a t  these s t a t i o n s  for t he  
var ious  t r ansmi t t e r s  and rece ivers .  N t h  t h e  "duplexing 
system'' only two towers a re  requi red  and t h e r e  i s  the  
added advantage of cancel ing the  e c c e n t r i c i t y  e r ro r .  
T r i o r  t o  duplexing the  antenna systems a t  shore  s t a t i o n s ,  
t he  d i s t ance  information was rece ived  by one tower and 
t r m s m i t t e d  to  the sh ip  by another  tower. This caused a 
d i s t ance  c o r r e c t i o n  which would va ry  with the angle o f  
the sh ip  t o  the  l i n e  between the two towers. Uith the 
duplexing system, the d i s t ance  informaticn is received 
and t r ansmi t t ed  by the same tower. 

Development of  s eve ra l  t ~ e s  of nonconventional e l ec -  
t r o n i c  devices  f o r  use i n  the c o l i e c t i o n  and processing 
of hydrographic survey d a t a  was begun snd car - ieb  on i n  
conjunct ion wi th  the  e l e c t r o n i c s  labora tory .  A t  t h e  end. 
o f  t he  yea r  a D i g i t a l  Depth Recording System had been de- 
veloped and cons t ruc t ion  had been cont rac ted  i-or. 2evel- 
opment of Programmed Automatic S tee r ing  Control  e a u i p e n t  
had progressed t o  the p o i n t  of a f i e l d  t e s t .  Ijpvelopment 
of the Semiautomatic Cata Recording and Processing System 
had advanced t o  the  ex ten t  t h a t  nego t i a t ions  for i t s  con- 
s t m c t i o n  were in progress. 

1958, a t  San Diego, Ca l i f .  She has  been designated t h e  
prototype o f  new Class I cons t ruc t ion .  F r e l i r i n a r y  spec- 
i f i c a t i o n s  and arrangenent dFawings N e w  -rc>hred f o r  
Class  I1 and Class III prototype sh ips .  A t  tile end of the  
year  an engineer ing s tudy  o f  optimnm 3ir.ensisns and 

The kee l  of the new sh ip  SUR\XYOR was k-id on >!arch 22,  
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rcharaclherlstics for Classes I1 and I11 ships was being 
Conducted by a firm of  naval a r c u t e c t s  and marine engi- 
neers, 

AQ a t e n a i v e  study of the  f e a s i b i l i t y  of converting 
e x i s t i n g  naval  and merchant sh ips  f o r  u s e  as  hydrographic 
surveying ships was completed. 

and replacement needs of a l l  Coast and Geodetic Survey 
ships w a s  completed, 

constructed by p l a s t i c  lamlnate f a b r i c a t i o n  was continued. 
Three 26-foot hydrographic launches, th ree  .%-foot motor 
whaleboats, and seven 16-foot dinghies of  this type have 
n o w  been procured and a re  i n  service.  Work was begun on 
design modification of th ree  types of  standard wooden- 
f i u l l  boats t o  adapt them t o  p l a s t i c  laminate fabr icat ion.  
These standard types a re  the 1 6 - f o ~ t  kmchle skiff, the 
20-foot dory, pad tbe  25-foot Chesapeake Bay skiff. 

uas continued, with replacement launches for the ship 
PAT3FINDER under construction. 

the n e w  ship SURVEY03 w a s  begun. Redesign of a 30-foot 
trgdrographic launch to adapt i t  f o r  m e  aboard seagofng 

A condition survey t o  determine the  c u k e n t  condition 

The procurement of launches and small boats  with hulls 

Tbe launch replacement program previously i n i t i a t e d  

Work on design modifications for 36-Soot launches for 

ships w a s  completed. 



P HOTOGRAMFIETRY D I V I S I O N  

OPERATIONAL ACT1 VITIES 

One of the  most impoptant app l i ca t ions  of photogram- 
metr ic  mapping i n  t h i s  bureau c o n s i s t s  o f  fu rn i sh ing  
secondary con t ro l  f o r  inshore  hydrography and providing 
t h e  bas ic  land  informat ion  t o  be shown on the cha r t s .  I-y 
supplying this advance information,  t h e  hyarographlc sur -  
vey opera t ions  can proceed a t  once wi th  i t s  sounding work. 
I n  the United S t a t e s  and Alaska,  2,735 l i n e a r  miles of 
photography were taken during the yea r  i n  support  of  hy- 
dro:garaphic surveys and 1,990 l i a e a r  mi les  of photography 
were taken  for gene ra l  c o a s t a l  c h a r t  cons t ruc t ion .  

A somewhat a f f e r e n t  a p p l i c a t i o n  of photogranmetry 
allows changed a reas  t o  be photographed, and the  c h a r t s  
t o  be co r rec t ed  d i r e c t l y  fron: the  new photographs without 
any f i e l d  opera t ions  other t han  the f lying.  I n  th i s  ca te -  
q o r y ,  86 n a u t i c a l  c h a r t s  and 17 topographic shee t s  were 
rev ised .  

Mapping f o r  ae ronau t i ca l  c f i n r t s  i nc ludes  l a rge - sca l e  
mapping and map r e v i s i o n  of  a i r p o r t  o b s t r u c t i o n  cha r t s .  
Ai rpor t  obs t ruc t ion  chkr t s  a r e  cons t ruc ted  a t  a s c a l e  of 
1:12,000 shoving the  runways and f l i g h t  pa ths  f o r  landing  
and t akeof f ,  t oge the r  wi th  t h e  p o s i t i o n s  and e l eva t ions  
of ob jec t s  which e r e  p o t e n t i a l  hazards  t o  air t r a f f i c  
nea r  a i r p o r t s .  They a r e  used t o  determine t h e  maximum 
s a f e  takeoff  and l and ing  gross weight f o r  c i v i l  a i r c r a f t .  
and ?or  determining ins t rument  approach and landing pro- 
cedures a t  a i r p o r t s .  In  add i t ion ,  t hey  provide da t a  f o r  
engineer ing planning r e l a t i v e  t o  removing obstruc t l ons  
and improving f a c i l i t i e s .  Resurveys and rev is ions  o f  a i r -  
p o r t  c h a r t s  a r e  e s s e n t i a l  p a r t s  of t h e  program. F ie ld  
surveys a t  50 a i r p o r t s  were completed dur ing  the year ,  of 
which 11 new obs t ruc t ion  c h a r t s  were publ ished and 39 ex- 
i s t i n g  c h a r t s  were revised.  A t o t a l  of h2 l  obs t ruc t ion  
c h a r t s  a r e  now on i s sue .  

opera t ion .  l h e  f a c i l i t y  c o n s i s t s  of a bu i ld ing  contain-  
ing r a d i o  broadcast ing equipment. The problem i s  t o  cie- 
t e m i n e  the  l a t i t u d e  and longi tude  of the  con te r  of the  
bui ld inq  wi th in  a smal l  to le rance .  I t  i s  solved photo- 
gwiunet ica l ly ,  I f  app l i cab le ,  by f l y i n g  a s t r i p  of photo- 
graphs which show the  bu i ld ing  and a l s o  t h r e e  or mom 
e x i s t i n g  t r i a n g u l a t i o n  stations--some s t r i p s  a re  nea r ly  
100 mi l e s  long. The hotographs a r e  ae ro t r i angu ln ted  
( a c c u r a f e l y  connected7 by t he  u s e  of  a f i r s t - o r d e r  s t e r -  
eoscopic mapping ins t rument ,  and the posLtions a re  ad- 
j u s t e d  sys t ema t i ca l ly  through the  u s e  o f  rn e l e c t r o n i c  

t h e  yea r  10s f a c i l i t i e s  were computor program. 
loca t ed  i n  t h i s  manner, 1 o t h e r s  were loca ted  by convon- 
t i o n a l  surveying methods, i n  add i t ion  t o  those l oca t ed  
by the  geodesy d iv i a ion .  

The a i r  f a c i l i t i e s  l o c a t i o n  program ( V O R )  is  an a l l i e d  

DuriY! 
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The same aerotr iangulat ion tecbnique was used in de- 
t e m i n l n g  the posi t ions of 90 a i d s  t o  navigation i n  the 

2 00 a ids  i n  the Flor ida Kegs. The l a t t e r  were marked 
w i t h  w h i t e  boards, 2 f e e t  square before t h e  10,00O-<Oot 
photography was flown. 

i n  the accompanying table. 

n t racoaa ta l  Waterway i n  southern New Jersey, and over 

A summary of c o a s t a l  mapping accomplishments is given 

COOPERATION W I T H  NATIONAL AGENCIES 

Basic surveys consis t ing of 21 sheets (23 square miles) 
a t  the sca le  of l:2,4OO, showing 2-foot contours were pre- 
pared f o r  the C i v i l  Aeronautics Administration fo r  the 
proposed Chant i l ly  Airport S i t e  near Washingtop, D. C. 
Planimetric control  was d i s t r i b u t e d  by the  use  of the  aero- 
t r i a n g u l a t i o n  met;hods already mentioned, and contouring 
was done by a combination of planetable i n  the f i e l d  and 
Kelsh p l o t t e r  i n  the off ice .  The e f f ic iency  of the system 
and organization was demonstrated inasmuch as  the e n t i r e  
survey, from a e r i a l  photography t o  the de l ivery  Of the  
pr in ted  maps, was completed i n  o n l y  5* montha. 

A spec ia l  low-water l i n e  compilation cons is t ing  of 42 
sheets  end showing most of the Gulf' coast of  Louisiana , 
was made i n  cooperation wibh the State o f  LouiaiBna and 
the Eureau of Land Management f o r  use i n  t h e  administra- 
t i o n  of the offshore oil leases.  

RESEARCH AND DEVELOPMEXC 

Aerotrian&ulation adjustment was programmed f o r  auto- 
matic computer tmough the cooperation of the geodesy 
division. The program incorporates  a least-squares ad- 
justment among all t h e  control  po in ts  urti l ized and elim- 
h a t e s  a l l  graphic and precomputatlonal operations. The 
method is reported i n  the bureau's technical  bulletin No. 
1, and the r e s u l t s  of t e s t s  were reported a t  the  annual 
meeting of the American Society of Photogrammetry. These 
tests consisted of aerotr langulat ing seven time8 a f l i g h t  
s t r i p  90 miles long located i n  Flor ida and c o ~ t a i n i n g  3.5 
cont ro l  s t a t i o n s ,  and was conducted f o r  the purpose of 
determining the mgnltude and character  of errors.  Ftw- 
ther t e s t s  were subsequently made to improve instrumental  
techniques, reduce the res idua l  e r rors ,  and i n  an e f f o r t  
t o  determine the p r i n c i p l e s  of three-dimensional i n s t r u -  
ment e r r o r  propagation. Analytic aerotr iangulat ion con- 
t inues  t o  be developed and is ready f o r  tee t i%,  c o d h g ,  
and inatnunentation. 

A precis ion reduction p r i n t e r  was purchased f o r  use 
w i t h  the Wild A-5 p l o t t i n g  instrument using aoiogon s e r i -  
al photography t o  give more accurate lens  d is tor t iOn 
compensation and max imum image rosolution. A n e w  and i m -  
proved automatic dodging Log-E p r i n t e r  warn purchased t o  
replace the o lder  o r i g i n a l  m o d e l  f o r  making dlspos i t ivee  
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Summarp: of Coastal Mapping 

Coastal 
mapping 

(Area) 

Square 
miles 

125 

249 

75 

547 

349 

348 

25 

274 
498 

2, 490 

.... 

Looality Number 

12 

. * a .  

28 

22 

18 

27 .... 
4 

34 

145 

.... 

Maine, New Hampshire, and 
~assachu8etts.......,..... 

mode Island, Connectiout, 
New York, and New 'Jersey. .. 

Delaware, Xaryland, Virginia 
and Horth Carolina........ 

south Carolina, Georgia, and 
Florida..,..... ........... 

Alabama, Mississippi, 
Louisiana, ana Texas. ..... 

California, Oregon, and 
~sh ington . . . . . . . . . . . . . . . .  

Alaska 
Southeast Alaska.. ........ 
Alaska Peninsula.......... 
Aleutian Ialands.. . . . . . . . .  
B e r i n g  Sea................ 

Total.........,....... 

92 
102 

75 

170 .... 
188 

Aerial  
photog- 
raphy 

Linear 
miles 

95 

236 

189 

1 s  559 

1,087 

850 

142 
567 

..e. .... 
4,725 

55 18 

124 ii 
10 28 

90 110 

630 240 

204 65 

Phot ogrammet 15 c 
f i e l d  surveys 

support 

Square 
mi le s  

Hydro 
support 

(Shoreline) 
~ 

Linear 
miles 

..e. .... .... .... 
.... 
. a * .  .... .... 

203 
46 

166 
36 



f o r  the planigraph8 and Kelsh p l o t t e r s  and con tac t  p r i n t s  
from a e r i a l  film. Four new Kelsh p l o t t e r s  were procured 
during the year :  t h e i r  d i s t r i b u t i o n  i s  now f i v e  i n  B a l t i -  
more, two i n  Tampa, two i n  Por t land ,  one i n  product ion i n  
Washington and one for f o r e i g n  t r a i n i n g  purposes In  Wash- 
ing ton .  Two coordinatographs were purchased, one each 
f o r  the  Baltimore and Tampa photogrammetric o f f i c e s ,  Thei r  
p r i n c i p a l  u s e  i s  t o  p l o t  photogrammetric c o n t r o l  from co- 
ord ina  t e s  supp l i e  d from compu t a t i  ona l ly  .ad ju s  t ed aero  t rl- 
angula t ion  by t h e  Washington o f f i c e .  I n  the  Washington 
o f f i c e ,  t h e r e  a r e  a l s o  t h r e e  f i r s t - o r d e r  p l o t t e r s  u s e d  
c h i e f l y  f o r  ae ro t r i angu la t lon ,  and two Reading p l o t t e r s  
used for compiling contours  and planimetry from nine- lens  
photographs. 
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TIDES AND CURRENTS DIVISION 

OPERATIONAL ACTIVITIES 

T i  d a l  Surveys 

The system of  con t ro l  t i d e  s t a t i o n s  d i s t r i b u t e d  along 
the  coas t s  of the  United S t a t e s ,  i t s  T e r r i t o r i e s ,  and i n -  
c luding  some i s l a n d  s t a t i o n s  i n  the  western Pac i f i c  was 
maintained on a cont inuing basis .  New s t a t i o n s  were es- 
t ab l i shed  a t  Galvoston ( o u t e r  c o a s t ) ,  Sabine Pass ,  Por t  
Aransas, and Padre I s l and ,  Tex.; and San Clemente I s l and ,  
Ca l i f .  The s t a t i o n s  a t  the  Ba t t e ry ,  N. Y.; Avila Beach, 
Cal i f . ;  and Xttu I s l and ,  Alaska, were re loca ted .  The sta- 
t i o n  a t  Sewerd, Alaska, was reac t iva ted .  Observations a t  
Ees tpo r t ,  Ifaine, and Texas Tower No. 2 on Georges Bank 
were temporar i ly  suspended. Supplementing the  information 
from the  c o n t r o l  t i d e  s t a t i o n s ,  records were a l s o  rece ived  
and Frocessed for 38 p laces  i n  Lat in  America through co- 
opera t ive  arrangements wi th  the  Army Map Service.  Shor t e r  
s e r i e s  of t i d e  records were obtained a t  54 add i t iona l  
p l aces  i n  connection w i t h  hydrographic surveys and o t h e r  
p r o j e c t s .  

The most f requent  reoues ts  involved boundary problems, 
damage s u i t s ,  end storm surge s tud ie s .  

One t i d e  s t a t i o n  se rv ic ing  p a r t y  operated on the A t l a n -  
t i c  and Gulf coas t s ,  and another  i n  the  P a c i f i c  I s l ands  
area.  Tide s t a t i o n s  on the P a c i f i c  coas t  were se rv iced  by 
p a r t i e s  opera t ing  through the  d i s t r i c t  o f f i c e s ,  and Alas- 
kan s t a t i o n s  were serv iced  by sh ip  p a r t i e s .  The East  
Coast p a r t y  a l s o  c a r r i e d  out  benchmark recovery opera t ions  
i n  Delaware and Flor ida .  

The demand for t i d a l  i n f o r n a t i o n  continued t o  be l a rge .  

(3.1 rr en t  S u y m  y s 

Observations of the  cu r ren t  during the  year  were aug- 
mented by s p e c i a l  surveys--one i n  New York Harbor for t h e  
Atomic Energy Commission and the  Maritime Adminis t ra t ion,  
and another  i n  Winyah Bay, S. C., f o r  the  Corps of Engi- 
neers .  Eighteen s t a t i o n s  were occupied i n  the  New York 
Harbor p r o j e c t  and 9 s t a t i o n s  i n  the  Winyah Bay p ro jec t .  
Observations by hydrographlc p a r t i e s  were obtained a t  24 
s t a t i o n s  d i s t r i b u t e d  i n  Alaska, t h e  San Juan Islands, 
Georges Bank, Chesapeake Bay, and Tampa Bay, Fla. Current  
observat ions were a l s o  continued a t  two l i g h t s h i p s  o f f  t h e  
c o a s t s  .of New J e r s e y  and North Carol ina.  

P red ic t lons  

Four volumes of annual t i d e  t a b l e s  and two volumes of 
annual t i d a l  cu r ren t  t a b l e s  were published. Special  t i d e  
t a b l e s  f o r  t he  Arct ic  were a l s o  publ ished for the o f f i -  
c i a l . u s e  of the  Navy Hydrographic Off ice .  The r e v i s i o n  
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of t h e  format  of t h e  t a b l e s  of d i f f e r e n c e s  i n  t h e  t i d e  
and cd r ren t  t a b l e s  t o  provide a d d i t i o n a l  information was 
completed. 

Related Oceanographic Work 

Records of d a i l y  sea  water  temperatures  and d e n s i t i e s  
were rece ived  from 125 s t a t i o n s ,  83 of which were i n  t h e  
Unlted S t a t e s  and possess ions ,  and 42 i n  f o r e i g n  coun- 
t r i e s .  I n  conjunct ion  w i t h  the cu r ren t  observa t ions  i n  
the New York Harbor a rea ,  13 hours of ha l f -hour ly  s e r i a l  
temperature  and s a l i n i t y  observa t ions  were obtained a t  
one cu r ren t  s t a t i o n  i n  each c ross  sec t ion ,  and s e r i a l  ob- 
s e r v a t i o n s  a t  each of 46 s t a t i o n s  were obtained once each 
month. 

The Seismic Sea Wave Warning System i s  expected t o  be 
expanded on an i n t e r n a t i o n a l  bas i s  a s  the  r e s u l t  of ne- 
g o t i a t i o n s  i n i t i a t e d  du r ing  the  year .  Weve r epor t ing  
s t a t i o n s  a t  Valparaiso and Eas t e r  I s l a n d  w i l l  b r ing  Chile  
i n t o  t h e  system and it  i s  proposed t o  u s e  a Br i t i sh  t i d e  
s t a t i o n  i n  the F i j i  I s l ands .  During the  yea r  a seismic 
sea  wave d e t e c t o r  was i n s t a l l e d  a t  Plurder P o i n t ,  At tu ,  
Alaska, t o  r ep lace  a discont inued s t a t i o n  a t  Massacre 
Eay . 

NATIONAL AND INTERNATIONAL COOPERATION 

National  Agencies 

A s p e c i a l  t i d e  t a b l e  for the  Arc t ic  was publ i shed  f o r  
t h e  o f f i c i a l  u se  of t h e  Navy Hydrographic Off ice .  Proc- 
e s s i n g  of t i d e  records  and determining t i d a l  datum 
p lanes  for p l a c e s  i n  L a t i n  America were c a r r i e d  out f o r  
t he  Army Map Serv ice .  Tide observa t ions  were obtained 
in Long I s l and  Sound under  a p r o j e c t  for t he  Corps of En- 
g inee r s  p e r t a i n i n g  t o  hur r icane  p r o t e c t i o n  s tud ie s .  I n  
connect ion wi th  hur r icane  warning i n v e s t i g a t i o n s ,  bas i c  
t i d a l  da t a  were furn ished  and c l o s e  l i a i s o n  was cont in-  
ued wi th  the  Weather Bureau. 

A c i r c u l a t o r y  survey of  the New York Harbor a rea  was 
begun for the  Atomic Energy Commission and the  Maritime 
Ad.mlnistrat1on. A c u r r e n t  survey was conducted i n  Winyah 
Bay, S. C. , for the  Corps of Engineers t o  prcvide da t a  
for s t u d i e s  o f  shoa l ing  problems. Assis tance was a l s o  
provided the  Corps of Engineers i n  processing da ta  on 
c u r r e n t s  f o r  c a l i b r a t i n g  a model of San Francisco Bey. 

I n t e r n a t i o n a l  Agencies 

t i o n a l  exchange of t i d e  and c u r r e n t  p r e d i c t i o n s  w i t h  a 
number of maritime na t ions .  Arrangements were under way 
w l t h  Chl le  for inc luding  Valparaiso and Easter I s l a n d  a8 
wave-reporting s t a t i o n s  i n  the Seismic Sea Wave Warning 
System. A s i m i l a r  arrangement was under n e g o t i a t i o n  for  

P a r t i c i p a t i o n  was continued in a program of i n t e r n a -  
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a B r i t i s h  t i d e  s t a t i o n  i n  the  F i j i  I s l ands .  

Under a c t i v i t i e s  a s soc ia t ed  with the  I n t e r n a t i o n a l  
Geophysical Year s p e c i a l  e f f o r t s  were made t o  keep key 
t i d e  s t a t i o n s  i n  opera t ion  and t o  maintain c lose  l i a i s o n  
wi th  the U. S. Technical Committee on Oceanography 
through a consul tan t  t o  t h a t  committee from the bureau. 

RESURCH AND DEVELOPMENT 

New automatic readout  equipment %as i n s t a l l e d  on the 
t i d e  p r e d i c t o r  t o  expedi te  the  p repa ra t ion  of copy f o r  
t he  t i d e  and t i d a l  cu r ren t  t ab le s .  This equipment w i l l  
t a b u l a t e  hour ly  he igh t s  o r  v e l o c i t i e s  a s  w e l l  a s  times 
and he ights  of high and low waters ,  o r  t imes and veloc- 
i t i e s  of s t r e n g t h s  of curren t  and times of s l ack  water .  
A semiautomatic t i d e  r o l l  scanner ,  used f o r  t abu la t ing  
hour ly  he igh t s ,  was a l s o  put  i n t o  operat ion.  This ma- 
chine,  developed i n  t h i s  d iv i s ion ,  reduces the  time 
normally requi red  t o  t a b u l a t e  hour ly  he igh t s ,  It w i l l  
a l s o  put  the  t i d a l  da t a  on one shee t ,  which i s  l e s s  than  
ha l f  the space previous ly  required.  

To ob ta in  low v e l o c i t y  measurements of the  cu r ren t  
requi red  f o r  c i r c u l a t o r y  surveys, the Roberts cu r ren t  
meter  was modified. Grea ter  s e n s i t i v i t y  of .the i n s t r u -  
ment was achieved by en larg ing  the impe l l e r  and f i n  
areas .  Grea ter  u t i l i z a t i o n  of the  increased  s e n s i t i v i t y  
of the  modified m t e r  has  been obtained by providing 
more d e f i n i t e  i d e n t i f i c a t i o n  of s igna l s .  This  was ac- 
complished by a newly designed FM radio  trflnsmission 
system which separa tes  ve loc i ty  and d i r e c t i o n  impulses. 
The new t r a n s m i t t e r s  send the s i g n a l s  only when t r i g g e r -  
ed, r a t h e r  than  cont inuously a s  i n  the old type t r ans -  
m i t t e r e ,  a f e a t u r e  which presumably w i l l  reduce the  
b a t t e r y  cos t  of curren t  observat ions.  During the Winyah 
Bay survey,  cu r ren t  observat ions were obtained from me- 
ters a t tached  t o  an experimental fram r e s t i n g  on t h e  
bottom, and the  modified cur ren t  6 e t e r  recorder  was 
f i e l  d- t es  t ed. 

Long-period records o f  sea water  temperature and den- 
s i t y  obtained by the bureau w0re u t i l i z e d  i n  an i n v e s t i -  
g a t i o n  of unusua l ly  h igh  water  temperatures and sea  
l e v e l  from Ca l i fo rn ia  t o  southeas t  Alaska. These were 
c o r r e l a t e d  wi th  wind anomalies t o  develop a r e l a t i o n s h i p  
which helped t o  exp la in  the unusual  phenomena. 
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GEOPHYSICS DIVISION 

OPERATIONAL ACTIVITIES 

Geomagnetism 

b r i n g  the  yea r ,  magnetic f i e l d  observa t ions  were 
made a t  118 s t a t i o n s  d i s t r i b u t e d  i n  the 'United S t a t e s  
and Alaska. Of t hese ,  81 were r epea t  s t a t i o n s  f o r  
measurement of secular-change r a t e s  and 37  were secon- 
dary  s t a t i o n s  f o r  i nc reas ing  t h e  general  s t o r e  of d i s -  
t r i b u t i o n  da ta .  The r epea t  observa t ions  were brought 
t o  a new l e v e l  of accuracy by t h e  inaugura t ion  dur ing  
t h e  yea r  of a program whereby a po r t ab le  temporary r e -  
cord ing  s t a t i o n  is maintained in opera t ion  f o r  an In -  
t e r v a l  of seve ra l  days while the  f i e l d  work proceeds 
i n  the  same region. The record ing  equipment i s  ad- 
vanced from one reg ion  t o  ano the r  so t h a t  it i s  always 
nea r  enough t o  a f f o r d  good c o n t r o l  f o r  e l imina t ing  t h e  
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  spot  observa t ions .  

Easic  c o n t r o l  f o r  the  f i e l d  work cont inues  t o  de- 
pend on t h e  permanent magnetic observa tor ies .  The fun- 
damental import o f  t h e  record of magnetic f l u c t u a t i o n s  
so obtained is  brought ou t  i n  a broad spectrum of tech-  
no log ica l  and s c i e n t i f i c  a c t i v i t i e  s such a s  exp lo ra t ion  
geophysics, a i r  naviga t ion ,  r a d i o  propagat ion s t u d i e s ,  
cosmlc-ray i n v e s t i g a t i o n s ,  and r e sea rch  on the  phenomena 
of t he  upper  atmosphere and of t he  l i t t l e -known zone of 
space beyond, where t h e  i n t e r p l a n e t a r y  medium impinges 
on the  e a r t h ' s  magnetic f i e l d .  The bureau ' s  seven f i x e d  
megnetic obse rva to r i e s  a r e  a t  Fredericksburg,  Va. ; Tuc- 
son,  Ariz . ;  San Juan ,  P. 3.; Honolulu, T. H.; and S i t k a ,  
Col lege,  and Barrow, Alaska. 

Work i s  wel l  advanced on the  compilat ion of d a t a  f o r  
the 1960 e d i t i o n  of i sogonic  c h a r t s  of t h e  United S t a t e s  
Alaska, and the world. An a c t i v e  exchange of d a t a  with 
t h e  Astronomer Royal of Great Bri ta i r r  has  been c a r r i e d  
o u t ,  and f u r t h e r  c o l l a b o r a t i o n  i s  i n  prospec t  t o  guard 
aga ins t  meaningless d i s p a r i t i e s  o f  the world c h a r t s  t o  
be i s sued  by the  United S t a t e s  and Great Britain. 

Seismology 

I n  the  ear thquake-locat ing program, the bureau con- 
t i nued  t o  opera te  9 s t a t i o n s  and co l l abora t ed  wi th  1 2  
o t h e r s  i n  u n i v e r s i t i e s ,  government agencies ,  and o t h e r  
i n s t i t u t i o n s .  Hundreds of o t h e r  s t a t i o n s  loca t ed  I n  a l l  
p a r t s  of the  world cooperated by furn ish ing  ear thquake 
d a t a  through communication f a c i l i t i e s  made a v a i l a b l e  by 
m i l i t a r y  and non-mil i tary agencies  of o u r  government. 
l'hrough t h e  medium of this program l o c a t i o n s  o f  1,266 
ear thquakes were determined, and the p e r t i n e n t  d a t a  fur- 
nished t o  a l l  i n t e r e s t e d  persona on a biweekly schedule. 
I n  a d d i t i o n ,  r e q u e s t s  f o r  i n f o m a t i o n  about ear thquake 



geography were f i l l e d  f o r  104 domestic and lf+ foreign 
areas. Special earthquake readings and nearly a thou- 
sand seismogrms, primarily f o r  use i n  research projects,  
were supplied seismologists i n  the United States,  Aua- 
t r a l l a ,  Csnada, England, France, I t a l y ,  Russia, and 
Western Samoa. 

Operation of the seismic telemetaring system at  the 
h c s o n  Magnetic Obsorvatoq during t h e  year has proven 
i t s  p r a c t i c a b i l i t y  under ra ther  adverse conditions. 
Variable reluctance Benioff seismographs were i n s t a l l e d  
k t  Boulder City and Ehreka, liev., t o  furnish r e l a t i v e  
oal ibrat ions for exis t ing Benloff equipment. A t  Page, 
Ariz., a s i t e  was t e s t e d  and recommended f o r  a s t a t i o n  
t o  be erected a t  the Glen Canyon Dam. Instmmental as- 
sistance was'-also rendered Georgetown UIliversitg, 
Rensselaer Polytechnic Znst i tuta  , University of North 
Carolina, Loyola University, University of Arkansas, 
University of Wisconsin, University of Puerto Rico, 
Syracuse Unlversilq, and Fordham University. The bu- 
reau assumed f u l l  operational responsibility f o r  the  
Ilunjpy Horse s ta t ion ,  emploging a part-time geophyai- 
cisC as operator. 

of 7 i n  Central and South America, continued t o  operate 
i n  the western earthquake areas of  the Unl t ed  States. 
No records of par t icu lar  significance we= obtained, but  
extensive use was made of data compiled from earlier 
work f o r  use i n  advisory reports  t o  the Atomic Energy 
Comisaion i n  conjunction with many atomic explosions 
f i r e d  during the year. 
were conducted on public schools and large o f f i c e  build- 
ings  i n  the San Francisco Bay area. 
a t  Corona, C a l l f .  vas monitored f o r  ground diaplaobment 
data. 

e ra te  e f f i c i e n t l y  an8 t o  expand i t a  service to,the manp 
lalands i n  the Pacificr Ocean area and the  bordering 
countries. 
ac t ive ly  par t ic ipa t ing  i n  this service. 
earthquakes i n  Ecuador, Mexico, New Hebrides, and Santa 
Crus Is lands were i n i t l a t e d , b u t  no damaging sea  waves re- 
sul ted from tbe eartpquakes. 
and simplif icat ion of the communioation channel8 through 
the C i v l l  Aeronautics Administration, Navy, and Federal 
Civi l  Defense Aasninistration were affected. 

. . -  
In  the strong-motion program 64 s ta t ions  , exclusive 

Several vibration measurements 

A large quarry b l a s t  

The Seismic Sea Wave Warning System continued t o  op- . 

Every continent bordering the PacLfio i a  MU 
Four a l e r t a  for 

Considerable improvement 

NATIONAL AND IhlERNATIONAL COOPERATION 

National AgeMie8 

Advice was given on the seismictty or the Long &a& 
Navel Shipyard, and s t m c t u r a l  geology and aeismicitp of 
Temlnal  Island. 
Naval Researoh Laboratory. 

Ulcroaeismic data  uem compiled for the 



The Corps of Engineers was supplied 1955 earthquake 
da ta  f o r  Alaska, Mediterranean, and Middle East areas.  

Air Materiel  Command, Wright Pat terson AFB, Dayton, 
ohlo ,  requested est imates  of r e l a t i v e  background noise 
due t o  mloroseisms and a r t i f i c i a l  disturbances f o r  a l l  
areas  of  $he United State.s. Magnetic obqervations were 
made t o  t e s t  the s u i t a b i l i t y  of compass t e s t i n g  p l a t -  
forms a t  51 a i r f i e l d s  i n  the United S t a t e s  end a t  3 
others  i n  the Ter r i to r ies .  Moat of this work was done 
on behalf of the United S t a t e s  Air Force. 

For t h e  Atomic Energy Commission, extensive consult- 
i n g  work about r e l a t i v e  energy y ie lds  from earthquakes 
of varying i n t e n s i t i e s  were submitted; temporary s e i s -  
mograph s t a t i o n s  were operated i n  southern Missouri and 
Mammoth Cave, Ky., f o r  the Rainier explosion; atomic ex- 
plosion information, including time of! detonation, exact 
pos i t ion  and energy y ie ld ,  was disseminated t o  seismol- 
o g i s t s  and o ther  research groups. 

Department of S t a t e  was furnished seismici ty  d a t a  for 
Rangoon, Bumna, and New D e l h i ,  India.  

The Geological Survey was a s s i s t e d  i n  the c a l i b r a t i o n  
of' t h e i r  equipment used on the Rainier explosion, and 
was loaned copies of a l l  seismograms for t h i s  explosion. 

ground e f f e c t s  r e s u l t i n g  from nuclear  explosions. 

North A t l a n t i c ,  the Mediterranean, southern Spain, 
France, I t a l y ,  and Turkey. 

formation f o r  the Philadelphia-Camden area.  

e r a t i o n  of seismographs was supplied to:  Stanford Re- 
search, Panama Canal Co., Oregon hseum of Science and 
Industry, LeMoyne College, University of Puerto Rico, 
Harverd University,  University of CLncinnatl , and others. 
In  addition, cooperation was extended t o  6 u n i v e r s i t i e s ,  
1 s t a t e  agency, and 13 firms engaged i n  geophysical o r  
navigation a c t i v i t i e s .  

Company, American In te rna t iona l  Underwriters Corp., 
Kaiser S t e e l  Corporation, W. R. Grace 13 Co., A l l i s -  
Chalmers Mfg. Go., and Moran-Proctor-Mueser and Rutledge 
& co. 

The Bureau of Reclamation was given da ta  r e l a t i v e  t o  

0. 5. Coast Guard was given seismici ty  data  f o r  the 

Maritime Adminlatration was furnished seismici ty  ln- 

Information about the  purchase, construction, and op- 

Earthquake information was given t o  General E l e c t r i c  

I n t  e rnatl ona l  Agenci e 8 

Information about seismographs and earthquake motions 
was supplied t o  agencies i n  Wellington, New Zealand; 
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Salisbury, Southern Rhodesia; Suva, Fiji; Santiago, 
Chile. 

Instrumental ca l ib ra t ion  was performed for agencies 
of Ethiopia and the Belgian Congo. Periodic magnetic 
a c t l v i t y  r epor t s  were rendered t o  the In t e rna t iona l  As- 
soc ia t ion  of Geomagnetism and Aeronomy. 

INTERN A T 1  ON AL GEOP KYSIC AL YEAR 

On behalf of the U. S. National Connnlttee f o r  the In- 
t e r n a t i o n a l  Geophysical Year, special  magnetic observa- 
t o r i e s  w i t h  standard f a c i l i t i e s  have been establ ished a t  
Healy and Big Delta, Alaska; on the i s l ands  of Guam and 
Koror i n  the western Pacif ic ;  and a t  t h ree  s i t e s  i n  Ant- 
a r c t i c a - - l i t t l e  America, Marie Byrd Base , and Wilkes 
Base. A t  a l l  these s t a t i o n s ,  as  we l l  as  a t  most of the 
bureau's permanent magnetic observatories,  the standard 
recordings w i l l  be supplemented throughout the Iffy pe- 
r iod  by high-resolution records obtained with i n s t r u -  
ments of a new and improved design. Other spec ia l  
equipment includes a d i f f e r e n t i a l  magnetograph, devel- 
oped i n  the bureau f o r  recording space gradients of the 
magnetic f i e l d  a t  College, Alaska; a chain of unattended 
recoraing s t a t ions  across  northern Alaska and another i n  
the western United S ta t e s ;  i n s t a l l a t i o n s  of similar type 
on a d r i f t i n g  s t a t i o n  on the i c e  of the Beaufort Sea, a t  
t h ree  equa to r i a l  s t a t i o n s  on Pacif ic  i s l ands ,  and at  two 
s t a t i o n s  i n  Antarctica;  and a number of v i s i b l e  record- 
i n g  magnetographs t o  be operated i n  conjunction with 
ionospheric sounding equipment a t  various s t a t ions .  

magnetograph records t h a t  the s p a t i a l  pa t t e rns  of the 
short-term f luc tua t ions  have a wholly unforeseen degree 
of l o c a l  aomplexity, owing possibly t o  inhomogeneity in 
t he  e l e c t r i c a l  conductivity of  the e a r t h ' s  crust .  An- 
o the r  i n t e r e s t i n g  development, a r i s i n g  from the IGY 
program i n  the equator ia l  region, is a new emphasis on 
the manifestation of the equa to r i a l  e l e c t r o j e t  as a 
st rong midday enhancement of short-period ac t iv i ty .  

Seismograph s t a t l o n s ,  es tabl ished as  p a r t  of the IGY 
program, in Antarctica a t  the South Pole and Marie Byrd 
Base, i n  western1 Pac i f i c  Ocean on Trmk, Guam, and Koror,  
and i n  Greenland at  Thule, were s u c c e s s f i l l y  operated. 
Results from a l l  these s t a t i o n s ,  u sua l ly  available with- 
i n  a few days, have g rea t ly  a s s i s t ed  i n  t h e  loca t ion  of 
earthquakes i n  remote areas of the world. I n  addi t ion,  
they have supplied da t a  f o r  seismici ty  s tud ie s  i n  t h e i r  
immedi a t e  vi c i n i t y  . 

Office processing of f i e l d  and observatory data  is a 
continuing a c t i v i t y  which has been subs t an t i a l ly  aug- 
mented during the Internat ional  Geophysical Year. A re- 
l a t e d  a c t i v i t y  is  the operation of a s e c t i o n  of t he  h'orld 
Data Center, wNch catalogs and s t o r e s  i n  microfilm f o m  

It has already become evident from the d i f f e r e n t i e l  



the  IGY data from all over th8 world, maklng them avail-  
able for use by s c i e n t i s t s  o f  the Western Hemisphere a t  
a convenient, c e n t r a l  location. The bureau i s  conduct- 
ing  t h i s  cen ter  for t h e  d isc ip l ines  of geomagnetism, 
seismology, and gravi t  y. 

RESEARCH AND DEVELOPMENT 

Development of a proton-precession magnetometer for 
measuring components of the  f i e l d  I s  i n  progress. Work 
has begun on another experimental instrument making use 
of o p t i c a l  pumping and the absorption of l i g h t  I n  the 
vapor of rubidium. I n  the o f f i c e  processing phase of 
our work, a new method has been developed and i s  under 
t r i a l  f o r  mapping geomagnetic secular  change I n  the  
polar  regions. 

or iginat ing from nuclear explosions on the Nevada and 
P a c i f i c  Is lands Proving Grounds was completed. 

A survey of the  Navy Microseismic Project conducted 
by the bureau ind ica tes  t h a t  storms a t  sea can be sensed 
by seismic techniques employing t r i p a r t i t e  arrays.  Under 
favorable circumstances when the seismic s t a t i o n s  f a c e  
the open sea,  the  storm p a r a l l e l s  t;he s t a t i o n  arrays and 
adequate time lag i s  allowed, storms may be detected. 

A study of seismic wave8 r e s u l t i n g  from t h e  Rainier 
underground explosion r a i s e s  some question as t o  the ex- 
i s t e n c e  of the S i e r r a  Nevada mountain roots ,  and gives 
a slower ve loc i ty  for longi tudinal  waves i n  Nevada com- 
pared t o  Calif orrJ a. 

m i t t i n g  grea te r  precis ion I n  mounting the l e a f  spring 
suepensions, providing for more than one galvanometer 
tap,  and several  portable features .  

Conventional seismograph recorders were made more 
adaptable by redesigning the lead screw and gear  box f o r  
dual motor drive.  The changes provide variable speeds 
f o r  r o t a t i o n  and var iable  p i t c h  for t r a n s l a t i o n  of drums 
on a s ingle  s h a f t  and base. 

A research project  on t r a v e l  times of seismic waves 

Benioff moving c o i l  seismometer was redesigned per- 
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GEODESY DIVISIOI 

OPERATIONAL ACTIVITIES 

Field 

T r i  a n d  a t  ion 

Horizontal control  surveys consisted primarily of tri- 
angulation i n  areas requested for mapping and triangula- 
t i o n  supplemented with Tellurometer t raverses  for highway 
surveys. On an average, e i x  t r iangulat ion p a r t i e s  or 
about 25 men e'ach were engaged on triangulation, and 
three smeller p a r t i e s  of about 10  men each on the highway 
work end special  projects .  An addi t ional  s m e l l  par ty  was 
organized the l a t t e r  p a r t  of the year for h€F&Way work. 
The recovery and maintenance of control  marks was con- 
t inued by an average of 10 men during t h e  gear.  
o f  work accomplished appear i n  tab les  t h a t  follow. 

Detai ls  

Precise Levelinq 

Three main .multiple-unit p a r t i e s  oompleted lo3 uni t -  
months of  l eve l ing  in the Western, Central, and Eastern 
States.  

Florida,  Georgia, Montana, Nebraska, New Mexico , South 
Dakota, Texas, and Wyoming. Leveling was undertaken in 
Maryland, Nevada, Virginia, and Washington as p a r t  of 
the i n t e r s t a t e  highway program. Leveling was continued 
in the  San Joaquin Valley, Calif., where an extensive 
study is being made of changes in elevation. 

Whenever feas ib le ,  our m a i n  l e v e l  p a r t i e s  s e t  bench- 
marks consis t ing of copper-coated s t e e l  rods a t  5-mile 
in te rva ls  along the l e v e l  l ines .  These rods a r e  driven 
t o  refusal .  
f e e t .  Supplementary marks consis t ing of copper-coated 
n a i l s  and brass  washers are now being plaoed i n  roots  of 
large t rees .  

nia ,  Florida, Georgia, Kansas , Kentucky, Louisiana, 
i%ississippl,  MIs8our1, and Texas. The stamping of  ad- 
justed elevations on benchmark disks was continued In 
Kentucky. 

Aetronomic Observations 

Releveling of old f i r s t -order  l i n e s  was undertaken in 

Rods have been drivqn t o  a depth of 110 

The recovery of benchmarks was continued in Califor- 

Aetronomlc operations were continued westward along 
t h e  35th p a r a l l e l  as far as the Texas Panhandle, com- 
pr i s ing  4 f i r s t -order  and 39 second-order posi t ion de- 
terminations, A t o t a l  of 43 astronomic posi t ions and 
11 azimuths were observed i n  various l o c a l i t i e s  in 
connection with spec ia l  defense projecte.  
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Gravi t g  Observations 

During the summer of 1957, m e a  g r a v i t y  surveys were 

The new a r e a  was connected by g r a v i t y  t r a -  

extended northward over  an a rea  of about 16,400 square 
mi les  i n  c e n t r a l  Minnesota a t  a n  average s t a t i o n  spacing- 
o f  6 miles .  
ver,se t o  the midcont inent  base l ine  i n  North Dakota. 

Washington, D, C., and Ottawa, Canada, was re-run i n  
November 1957 t o  s t r eng then  datum and c a l i b r a t i o n  com- 
pa r i son  between the  American and Canadian systems. 
During this ope ra t ion  a connect ion was made t o  the Mont- 
real I n t e r n a t i o n a l  Airport ,  the  western terminus o f  a 
Pecent ly  comgleted t r ans -At l an t i c  g r a v i t y  meter t i e .  
9W1y i n  1950 opera t ions  were resumed on t h e  e a s t  c o a s t  
base network between Jashlngton, D. C., and Hey West, 
Fla. About 165 pendulum s t a t i o n s  were recovered and 
connected t o  the network. Wherever poss ib l e ,  nearby 
permanent p o i n t s  of known e l eva t ion  were t i e d  t o  the 
pendulum s t a t i o n s  t o  a i d  i n  f u t u r e  recovery. 

t e s z  f a c i l i t i e s  of manufacturers i n  Denver, Colo., and 
E r i s t o l ,  Tenn. 

The g r a v i t y  t r ave r se  between the  n a t i o n a l  bases  a t  

Spec ia l  g r a v l t y  measurements were made a t  instrument  

A new g r a v i t y  meter c a l i b r a t i o n  base was e s t a b l i s h e d  
i n  the  v i c i n i t y  of  Spe r ryv l l l e ,  Va. This new base,  
c o n s i s t i n g  of two s t a t i o n s  having a g r a v i t y  d i f f e rence  
of about  74 m i l l i g a l s ,  p rovides  b e t t e r  c a l i b r a t i o n  d a t a  
than  the  longer  base p rev ious ly  employed. 

Var i a t ion  of La t i tude  

The va r i a t ion -o f - l a t i t ude  obse rva to r i e s  a t  Ukiah, 
C a l i f  ., and Gai thersburg,  Nd., continued i n  opera t ion  
throughout t h e  year. A t  Ukiah, 3,557 star p a i r s  were 
observed on 233 ni&ts with complete observa t ions  on 
14.4 nights. A t  Gai thersburg,  2,571 star p a i r s  were 
observed on 241 nights w i t h  complete observa t ions  on 50 
nights. 

Spec ia l  P r o j e c t s  

Pos i t i ons  of Nike i n s t a l l a t i o n s  i n  the Washington- 
Baltimore, De t ro i t ,  and the  Buffalo-Nlagara a reas  were 
determined a t  the r e q u e s t  of t h e  U. S. Engineers. 
Surveys cons i s t ed  of l o c a t i o n  of a master i n s t a l l a t i o n  
i n  each a r e a  and the surrounding Nike f a c i l i t i e s .  The 
azimuth reqi>.irement between the master and the aurround- 
ing  i n s t a l l a t i o n s  was w i t h i n  5 seconds. 

Observations and comp*.itations were made in a nor the rn  
V i r g i n i a  ins t rument  t e s t  area fop the U. S, Engineer 
Research and Development Laborator ies .  H i g h  acouracy 



Locslity 

................. Eleuthera Island Strip, B.V.I.. 
Leesburg, Va. (Check measurement) . . . . . 
Jones Point, Ve..................b...e..m-o.o... 
Spn Salvador I., B.W.1- ......................... 

Total... ...................................I 5.55 

Length 

iliiles 
1.64 
1.77 
0.32 
1.82 

Geodlme ter Baseline Measurements 

Loca l i t r  I Lenrt;h 

FitchbWG-BWke, ! J i S . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Circle-Collar, b?. V a . . . . . . . . . . . . . . . . . . . * . . . . . . . .  
Greybull-Germania, W~O.......................... 
Railroad-Squaw, Tdaho........................... 
Reservoir-Wild €Lome, Ut&...................... 

Robinson-Fork Mountain, Va.. .................... 
Maryland Heights-Sugar Loaf ( .:RT?L) . 1.Id.. ........ 
Kerrville-Raleigh, Tern................,......... 
sunny-~tmcy, 'l'em............................... 

Fisher-Red, Pa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Robinson-Clark, Va.. ............................ 
PtWiS-JaCkSOn, VB.........~.............o..os.e. 
LeesbWg Base, va. . ..a. . . . a 0 

&y-l~ccool# r'lis8.. 0 . . . . 0 . 0 .  

Divide-Bald, Pa................................. 
FYankfort-OablWld, €10. e 0 8 . . D . . 

Miles 
12.34 

9.69 
12.89 
13 * i o  
9. 0 

12.62 
12.68 
18.61 

1.77 
18.11 
10.12 

8. b6 
10.24 

9.36 
11.02 

7.28 
Total.. .................................... I 178.59 
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Trianzula t ion-Fi rs t -  and Second-Order 

L o c a l i t y  

C a l i f o r n i a  Hwy. S u r v e y . . . . . . . . . . . . .  
l u l l b r a e  t o  S e n  Jose,  Calif.... 
C i t y  Colleye,  San Francisco,  C a l i f .  
Santa  h a  t o  Inyokern, Cel i f  ....... 
Delaware Zwy. Survey............... 
Sal-non t o  S tan ley ,  Idaho..... ...... 
Charl ton t o  Creston, Iowa .......... 
IQine Hwy. Survey.. ................ 
Boston Xevy Yerd, Xass... 
D e t r o i t  a r ea  Nike, 1"Uch.. .......... 
Pascagoula to Gainesv i l l e  Hwy. 

Survey, Miss.. ................... 
Hollendale  area,  ~'J~ss.. . . . . . . . . . . . .  
Fearns Springs t o  Thornton, lass.. 
Louisiana t o  P a r i s ,  1-10.. ........... 
51s Horn Mountain area, Mont.-Wyo.. 
Vicinity of  Keene Airpor t ,  N. H, ... 
Rio Puerco area ,  N. :.!ex ............ 
Hwy. LO .. 91 Survey, Nev.. ......... 
Lovelock-FA11 C i t y  a rea ,  IJev.. ..... 
Ibwkirk-!4eedford area,  Okle, -Kane. .. 
Vilmer-i4iami a rea ,  Okla.. .......... 
V i c i n i t y  of Burns, Ores.......,.... 
X i l l i amspor t  area,  Pe. ............. 
Norf i eas t  Ph i l ade lph ia  and Keys tone 

Shortway Hwy., Pa. .. 
Yestern Tennessee a r e a  ............. 
Cer thage- Jef f e r  son-;iinola-!Proupe 

mea, Tex........................ 
Fil lmore t o  Ely, Otah-?lev.. ........ 
FSranklin-Marlinton area ,  kJ. Va.- 

Va............................... 
Madison-haver Dam area ,  Xs.. ..... 
Renton area ,  ;?ash.. ................ 
Soutn S e a t t l e  Freeway, iiaah.. 
Washington Hwy. 1 0  Survey .......... 

S i t e s ,  I.ld.-Va.. .................. 
Survey........................... 

Survey........................... 

surve ........................... 

.... 

.......... 

. 
....... V i c i n i t y  of Cepe i'leg., I?. J.. 

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

...... 
.. t,aahincton, D.C.-Balti~ore Nike 

i?ashington to  Baltimore, kld. Hwy. 

Eagerstown t o  r3eder ick ,  Xd. €ivy. 

Whshine,ton t o  Frederick,  Hd. Bwy. 

Washinreon Ci rcumferent ia l  Hwy. .................. Survey, l.ld.-'Ja. 
V i r g i n i a  Hwy. Surveys.. ............ 
F o r t  be lvo i r  ERDL, Va .............. 
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Number of  Area 
s t a t l o n s  

Xarked and Square 
I n t e r s e c t i o n  miles  

360 
330 

64 

6 
25 
3 

50 3,050 
6 150 

62 1,300 
33 550 

il en 
29 25 
53 769 

60 370 
3 25 

21 400 
156 12,500 

7 70 
3 3 

44 1,925 
3 6 1  1,530 
LO 400 

123 2,100 
39 770 
23 600 

146 3,675 

20 300 
358 3,200 

231 7,650 
51 4,930 

67 1,600 
257 4,715 
15 LLO 
37 35 

134 395 

102 310 

77 115 

43 115 

23 40 

71 145 
254 2,260 
1 6  110 

22 

29 26 795 



TrinnrrulEtion-First- and Second-Order - Continued 

Arlcmsas.. ........... 
California........ ... 
?lorlda........r....r 
Georgia.............. 
i*.lWgland. . . e 
Bevcda.............., 
!{ew -I iork..........,.. 
K o ~ t h  Cerolinh.. ..... 
Oklahome............. 
Soiith Cnrollnt..  ..... 
Tennessee............ 
Texas................ 
Virginia . . . . . .  ....... 
T e r r i t o r y  01' E t w a i i . .  
B r i t i s h  ::'est Ina ies . .  
;,scension I s l e ! ~ d . .  ... 

Loca l i ty  

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

T i .  Virg in ia  EFiDL ,Test Area.. . 
Alexandria t o  .?ails Church Hwy. 

aqd Bv-ke Are&, Va. ............. 
C n m t i l l y  Airport ,  Va.. ........... 
rloodrow I:ilson Bridge, Vo. -Nd.. ... 
q r m d  i5ahava end Eleuthera ,  B.L. I .  
Cape C m w e r a l  exea, ?la,. ........ 

e7 Po 

Idumber of  
s t a t i o n s  

:.larked and 
I n t e r s  e c t i o n  

15 

53 
4.8 

3 
37 
1 2  

3,377 

Area 

Square 
miles  

1,390 

110 
220 

3 
1 400 

12 

61 549 

Zrir thqueke Surveys 

V i c i n i t y  o f  l i c p a r d ,  Cal i f  ........ 
V i c i n i t y  o f  Palmdale, C a l i f . . . . . . .  

An tronomic Dfiterminations 

(1ncl:iding o l d  stations 1 

Lo c a1 i t y a t i t u d e  

2 
16 
1 
1 

;1 - 
7 
i 

25 3 
r 

10 
1 

3 
0 

h n r i  tuce 

2 
16 
1 
1 

1 
2 
2 

25 
7 
1 

1 
b 
1 

A z i m u t h  

........ 
1 ........ ........ 
1 ........ 
9 
L ........ ........ ........ 
1 ........ 
!I ........ 
2 ........ 
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Gravity De terminations 

(Including o l d  s t a t i o n s )  

I I 

............. .............. ............. ............. 
523 ............. ............. ............. ............. ............. ............. ............. 
523 

I 

Area cooerage Base n e t  
s'tatlonfi I ' s t a t i o n s  . I 

12 
107 
51 

3 
15 

8 

13 
2 

7 

3 85 

75 

Colorado................. 
Florida.................. 
Georgia........... ....... 
i4aryiana. ................ 
Minnesota................ 
New York.r............... 
North Carolina ........... 
Penns yloania. ............ 
South Carolina........... 
Tennessee................ 
Virglnla................. 
Foreign. .................. 

Total....*.*....*... 

F i r s t -  gecondl 
order  order 

miles miles 
948 

2 
1,526 

$6 
45 

630 
2 

253 
56 

0 
39 48 

59 
0 

167 

361 211 
0 5 

32 728 

?$ 087 
I 

S t a t e  F i r s t -  Second- 
order order 

miles miles 
Pennsylvania... 5 38 
Soath Carolina. 0 15 
South Dakota,., 65 1 2  
Tennessee...... 14 30 
Texas 681 312 
U t a h  ........... 0 5 
Virginia ....... 6 564 
Xashing ton.. . . 1 181 

1Jyoming.. ...... 257 

.......... 

West Vlre;lnia.. 42 93: 

Total.. 3,957 5,330 .... 

S t a t e  

California.. 
Florida.. . . 
Georgia. .... 
Kentucky.. .. 
Maryland. ... 
iCL s s i  s s lpp 1. 
Montana.. ... 
Nebraska.. .. 
IJeveda.. .... 
Wen Mexico 
blew York.... 
OhiO.r...... 

~ 

Tellurometer Traverse 

Local i ty  Number of Length 
New Stat ions 

Virginia  Hwy. Survey 
Xkrgland Hwg. Survey 
Andreanof Is lands ,  Alaska 

Total... ............... 
*Included w i t h  Triangulatlon 



Reconnaissance 

Local i ty  

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

Rio Puerco area. N . Mex ..................... 
Port e-Beaver Dam area. Wia ................ 
Vicini ty  of Burns. Oreg ..................... 
Washington Hwy . Survey ...................... 
Big Horn 1 Y t n  . area. BIont.-klyc,. ............. 
Pascagoaa t o  Oaineslrine HWY . . survey. ~ ~ ‘ ~ s ~ .  
Phillipeburg-Lock Haven area. Pa ............ 
Boston Harbor. Mass ......................... 
Delaware Bwy . Survey ........................ 
Chantil ly Airport. Va ....................... 
Bar&quake Re.investigation. C a l i f  .......... 
Mojave.B@stow. CB.lif ....................... 
Cape Canaveral. Fla ......................... 
Louisiana t o  Paris. Ib ...................... 
Kosciusko t o  Fearns Springs. MISS ........... 

H W Y . 7 .  0 Survey. Nav ......................... 

Rehoboth Beach to  Hog I., Del.-Va ........... 
itaine Hwy . Survey ........................... 
Cape Cod area. Mass ......................... 
ERDL Lon Line Test. Fla .................... 
Buffalo fi ike area. N . Y ..................... 
Keystone Shortway Hwy., Pa .................. 
dash1ngt;on Circumferential Hwy .. Md . & V a  ... 
Virginia Hwy . Survey ......................... 
Maryland Hwy . Surve5 ........................ 
Lovelock t o  MI11 C i  y. Nev .................. 
British West Indies ......................... 
South S e a t t l e  Freeway. trash ................. 
Renton area. Wash ............................ 
Burke area. V a  .............................. 
Okmulgee area. Okla ......................... 
Eureka Springs-Arcola Area. plo . .Ark ......... 

Pennsylvenia Hwy . Survey .................... 

JB23” 

I . 49. 905 

Area 
sqtntt.kl 
dies 
7, 285 
2. 160 
2. 075 

600 
160 

10. 980 
370 
200 
25 

190 
229 
100 

2. 300 
1 

85 
2:: ..... 

1. 365 
4.10’ 
380 
350 

90 
145 

3. 800 
48 ‘;gg 
1.400 

35 
40 
12 

4. QOO .. +I+- 

July .. 1957 to  
June 30. 1958 

Triangulation. r iFe t -  and 
seoond.ordsr ..... s t a t i o n  .. 3. 413 
second.order ..... milee.... 9s 287 

Leveling. first- and 

Total  t o  . 
June 30. 1958 

152. 563 

431. 4 6  
Fimt-order baaelin88 ... ; .. 
menta ..................... 

Seoond-order .baselines ..... 
Latitude a ta t ions  (New) .... 
Longitude s ta t ion8  (New) ... 
Azimuth s ta t ions  ........... 

. Gravity s t a t i o n s  (New) ..... 

Geodimeter length measure- 
3 453 

1. 395 
1. 207 

11 . 1. 429 

I 70 

1; 207 
11 . 1, 429 

733 11. 923 
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Office 

Adjustment of i r l a n r u l a t i o n  Helcted A c t i v i t i e s  

I n ' r e c e n t  y e a s  the problem of' f i t t i n 2  new surveys 
i n t o  the  e x i s t i n g  or previous ly  ad jus t ed  nstwork h a s  
become extremely c r i t i c e l .  I n  many i n s w n c e s  the  ad jus t -  
ment of  a new survey would Cive co r rec t ions  as l o g e  as 
15 Feconks on an observed angle. Rather than d i s t o r t  new 
observc t ions  by p l ec ing  such l a r g e  co r rec t ions  on them, 
It has  been  found more s a t i s f e c t o r y  to  r e a d j u s t  po r t ions  
of t he  e x i s t i n g  network s imultaneously with the ne14 survey 
end thus  heve a l a r c e r  a r e a  oyer which to  d i s t r i b u t e  t h e  
c losures .  

This  technique, f r equen t ly  r e f e r r e d  to  as " r e l axa t ion , "  
has been used f o r  t h e  adjustment of s e v e r a l  1 w g e  p r o j e c t s  
durinE the  p e s t  gem. When the  new surveys on t h c  Olyrnpic 
Peninsula  were edjusted,  i t  WBS necesssxy t o  r e v i s e  the  
e x i s t i n g  network along the  P a c i f i c  coes t  from the Columbia 
River t o  the  S t r a i t s  o f  Juan de Fuca; even the m c s  alonG 
the  stratiits were r e v i s e i .  It was a l s o  necesstrry t o  r e v i s e  
all of the secondary con t ro l  alonr the  cana ls ,  i n l e t s ,  and 
bags i n  this reg ion .  This is a rnajor p r o j e c t  and almost 
all of the  r e v i s i o n  work WLS completed a t  t he  end of the  
f i s c  d ye e r  . 

A compEsoble p r o j e c t  wea  i n  no r the rn  Indiane where 6 
area networks were ad jus t ed  s imultaneously with 3 f i rs t -  
order  arcs, 1 extending e e s t  t o  west an8 the  other 2 ex- 
t e n t i n g  no r th  t o  south. The m a x i m u m  co r rec t ions  to  ana les  
were approximetely o n e - h d f  the s i z e  t h a t  they  had been 
when the 6 area networks were ad jus t ed  sepa ra t e ly .  The 
Improvement i n  t h e  ad jus t ed  r e s c l t s  more than j u s t i f i e s  
t he  add i t ione l  e f f o r t  requires t o  make an adjustment of 
t h i s  s i ze .  

t r i a n g u l a t i o n  i n  the Red River m e a  of Texas an2 Okla- 
homa. In this case, 4 a r e a  networks were combined wi th  
2 f i r s t - o r d e r  e r c s  c r o e s i n r  e a s t  t o  west and no r th  t o  
south. 

SitnilrJ. techniques were used i n  the  ad jus t i ien t  of t h e  

Another l a rge  p r o j e c t  involved the  adjustment of an 
m e a  network In nor thern  I l l i n o i s .  l'his network inc ludes  
the area  v e s t  of Chicago UZ Cook County with many urban 
en2 I n d u s t r i a l  s i t e s .  

Other major p r o j e c t s  completed inc lude  the  t r i angu la -  
t i o n  i n  the kiverpladee of F lo r i a r ,  the Petosky area i n  
no-thern XichiZen, t h e  CPJitman-Eutler a r ea  I n  i I iss lss ippL,  
m.2 t h e  ::ountain Home a rea  i n  Arkensas. 

Tlse s ?ec id l  p r o j 6 c t  com?leted a , r in& the  yeer f o r  t he  
Engineer 3esearch par i  3evolopment Lt iborator les  a t  Fort 
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Belvoir  was the establ ishment  of a p rec i se  geodet ic  n e t -  
work i n  nor thern  Virginia .  This p r o j e c t  was p r imar i ly  a 
reobserva t ion  o f  t he  t r i sngul .a t ion  along the  obl ique a r c  
from Sugar LoEf i/;ointain to  Clarke Mountain. Three Geod- 
imeter  baselines, each measured wi th  two Geodimeters, and 
th ree  Laplace azimuths were included. The observat ions 
were adjunted on an i nd iv idua l  detum i n  order  t o  e l imina te  
the  d i s t o r t i o n  which m i g h t  r e s u l t  if they were ad jus ted  
i n t o  the  e x i s t i n g  notwork. 

Spec ia l  surveys f o r  the con t ro l  of  Nike i n s t a l l a t i o n s  
i n  the Washinl;ton and Baltimore m e n s  and i n  t h e  D e t r o i t  
a r e a  were adjusted.  I h i l e  these  surveys d i d  n o t  involve 
ex tens ive  networks, the s p e c i f i c a t i o n s  r e l a t i n g  to  the 
accuracy of t h e  m i l i t a r y  i n s t a l l a t i o n s  r equ i r ed  d e t a i l e d  
a t t e n t i o n  in  planninE and ad jus t ing  t h e  field surveys. 

s t a t e  hiehwny program h a s  become a major phase of Che 
work of t he  t r i a n g u l a t i o n  branch and w i l l  cont inue t o  be 
f o r  many years .  I n  a few s t a t e s  t h e  p r o j e c t s  have been 
comnpleted. In s e v e r a l  o thers ,  f i e l d  surveys are  s t i l l  
underway. hd jus ted  results have been furn ished  f o r  the 
sec t ions  of  t h e  highway surveys RS r a p i d l y  as poss ib lc .  
This  type of ope ra t ion  has been c a r r i e d  on in ;Jashington, 
Oregon, Ca l i fo rn ia ,  Nevada, South Carol ina,  Vi rg in ia ,  and 
Maryland. S imi la r  surveys have been made i n  Xis s i s s ipp i ,  
Pennsylvania, and Xaine, but no o f f i c e  computations were 
made on any of these  surveys. 

Considerable e f f o r t  has  been r equ i r ed  i n  the conputa- 
t i o n  of  the  survey da ta  f o r  t h e  l o c a t i o n  of  the VOR's or 
other a i r  navie;ation f a c i l i t i e s .  
r e spons ib l e  f o r  c o m p t i n z  the  r e s u l t s  of surveys made by 
both geodet ic  and photogrammetric p a r t i e s .  

Durins the  year, the u n i t  which had been engazed on 
process inc  h o r i z o n t a l  con t ro l  records  o f  Thailand com- 
p l e t e d  t h a t  assignment. T h i p  p a r t i c u l a r  p r o j e c t ,  under- 
taken a t  the r e q u e s t  of the  Atmy Xap Service,  r equ i r ed  a 
g r e a t  dea l  of e f f o r t  end pa t ience  because of  t he  i n t e r -  
p r e t a t i o n  of the r eco rds  and language d i f f i c u l t i e s .  Tho 
t o t a l  p ro  e c t  involved ad jus t ing  a primmy network of 

many i n t r i c a t e  t r ave r se  networks connected t o  both 
pr immy and secondary po in t s ,  and numerous p o i n t s  de t e r -  
mined by resoc t ion .  

The sdjustment  of t h e  surveys r e s u l t i n r  from the i n t e r -  

This  branch h a s  been 

t r i a n g u l a  jt ion, B supplemental network of t r langulh t ion ,  

A d j u s  t m n t  of Level ing 

. As of  June 30,  1958, the t o t a l  amount In the lave1 
n e t  was 431,465 miles  of f i rs t -  and second-order l e v e l -  
i ng  talon;: which 358,757 benchmarks had been l e v e l e d  
over. 

p l e t e d  durins, t he  yew: 
The fol lowing compututions and ad jus t aen t s  were com- 

pre l iminivy  computations f o r  



4,807 a l e s  of f i r s t - o r d e r  and ,?,e10 miles  o f  second- 
o rae r  l eve l ing ;  21 l e a s t - s q z w e s  adjustments  comprising 
2,897 miles  of f i r s t - o r a e r  ane 3,544 mi les  o f  second- , 

onaer l e v e l i n g ;  and the  d i s t r i b u t i o n  of c los ing  e r r o r s  
on 1,537 miles  of f ' i r s t -order  and 3,569 mi les  of second- 
order  love l ing .  

Astronomic Compututions 

Processing of f i rs t -  and second-order astronomic d e t a  
was kep t  n e a r l y  cu r ren t  with the  f i e l d  observa t ions ,  
comprisine a t o t a l  of 113 l a t i t u d e s ,  111 long i tuces ,  and 
16 Laplace azimuths. A number of sun azimuths were de- 
termined i n  connect ion with tile CAA '?OR propam. S to r -  
p l ace  r educ t ion  t a b l e s  were prepared t o  f a c i l i t e t e  the 
eva lua t ion  of  l a t i t u d e  observa t ions  a t  Vkiah and 
Gaithersburg. Other processiqm included chronograph 
t apes  for obserpe t ions  with the Danjon a s t ro l abe  a t  the 
bureau ' s  I G Y  s t a t i o n  i n  Honolulu and astronomic poe i -  
t i o n a l  d a t a  obta ined  e t  the South Pole s t a t i o n  by the  
American An ta rc t i c  team. 

Gravi ty  Reductions 

Pos i t i on ,  e l eve t ion ,  and anomaly d a t a  were processed 
for the 1957 g r a v i t y  survey i n  PIinnesota. A11 a rea  
g r a v i t y  survey da ta  observed I n  t h e  1951-1956 per iod ,  
t o t a l i n g  about  6,200 s t a t i o n s ,  were compiled i n  a mi- 
form l i s t  on the IBW equipment i n  conformity with a 
numerical  system f o r  des igna t ing  s t a t i o n s .  Data were 
processed f o r  the Gravi ty  base t r a v e r s e s  Washington- 
Ottawa-Xontreal and Washington-Nli-Key blest. Spec ia l  
y a v i t y  computations a n d  i s o s t a t i c  r educ t ions  were con- 

inued for the  A i r  Force !.Iissile Test Range and o t h e r  
agencies  i n  connect ion wi th  nat'ional defense p r o j e c t s .  

Mew York Cornputinq Of f i ce  

The New York computing o f f i c e  has been opera t ing  a 
n m b e r  of years .  Cons is t ing  of about 22 employees, this 
o f f i c e  supplements t he  !dashing ton of f i c e  in seve ra l  
phases of t h e  work inc luding  the processing of t r i angu la -  
t i o n  and l e v e l i n g  observ&tions;  maintaining the  t r langu-  
l a t i o n  dia?;rams; and e d i t i n g  and ty-pinq of geodet ic  i n -  
formation fo r  reproduct ion  and d i s t r i b u t i o n .  

-- 

l?kTIONAL AT49 IITTXXILTIOWAL COOP ikkTIOX 

National  Agencies 

F i e l d  grav imet r ic  a d  astronomic surveys and o f f i c e  
r educ t ions  were cont inued i n  connection with yeocietfc 
development of the k i r  Force J / , iss i le  Tes t  i t u n p  o r i g i n s t -  
i ng  er, Cape Canaveral, Fla. F i r s t -o rde r  astronomic pos i -  
t i o n s  were determined at th r6e  s t h t i o n s  on Ascension 
I s l a n d  t o  improve geodet ic  coord ina t ion  with Cape 
Canavwril. b e f l c c t i o n s  of the v e r t i c e l  were obsorveci a t  
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var ious  m i s s i l e  t e s t  f a c i l i t i e s  i n  CRj i forn ia  and Nevada. 
Several  Laplace azimuths and de f l ec t ions  of the v e r t i c a l  
were observed for con t ro l  of Ceoaetic t r i a n g u l a t i o n  i n  
the 3 X L  nor thern  V i r g i n i s  t e s t  area. In  connection w i t h  
gyroscope development, gravimetr ia  and astronomic d a t a  
were obtained a t  l a b o r a t o r i e s  i n  Br i s to l ,  Tenn.; Denver, 
Colo.; and Owego, N. Y. 

I n t e r n a t i  on a1 Agenc i e s 

Personnel of the geodesy d i v l s i o n  heve taken en ac t ive  
p w t  in  the  program of the I n t e r n c t i o n a l  Associrition of 
C-eosesy. I n  a d d i t i o n  t o  the t r i e n n i a l  meetings, t he re  
L P ~  syrqosiums on vcr ious  peodet ic  sub jec t s  h e l d  during 
tke  t h e e - y e a r  I n t e r v a l  between the genera l  assemblies. 
?hie bureau has  e d i r e c t  i n t e r e s t  and r e s p o n s i b i l i t y  i n  
most of t hese  r c t i v i t i e s .  The l a s t  meeting h e l d  i n  
Toronto, Canada, September 1957, was wel l  atten8ed. The 
next  General assembly w i l l  be h e l d  i n  Hels inki ,  Finland, 
i n  Ju ly  1960. 

P a r t l c i p a t i n c  i n  the lonFitude and l a t i t u d e  program 
of the I C Y ,  an observatory was e s t a b l i s h e d  on U. S. Navy 
proper ty  a t  Eionolulu, T. H., i n  September 1957. Since 
J m u e r y  1958, a continuous observing program has  been 
maintained with the Herkowitz dual-rate  moon camera and 
the  Zanjon impersonal as t ro labe .  Time con t ro l  i s  pro- 
vided by a quar tz  c lock monitored by s i g n a l s  from WVH 
on the I s l a n d  of  IIaui. k s t ro l ebe  observat ions a r e  re- 
corded d i r e c t l y  on t apes  f e d  through a d i g i t a l  p r i n t i n g  
chronograph. 

RESZARCH A l l 3  DhYELOPImRC 

Cteodime t e r  and Tellurome ter 

The Geodimeter has  been continued i n  use as the in- 
strument for measuring f i r s t - o r d e r  base l ines .  Experi- 
ence has  shown t h a t  i t  i o  very  r e l i a b l e  and can be used 
f o r  base l ine  work i n  f i rs t -  and second-order t r i angu la -  
t ion .  The only  l i m i t a t i o n  i s  the  l eng th  of  l ine.  The 
optimum leng th  of l i n e  i s  between LO and 15 miles .  ‘de 
have never been able, t o  meesure a l i n e  g r e e t e r  thm 25 
miles i n  length. 

ing second-order surveys cilonc the proposed rou te s  of 
the i n t e r s t a t e  hlghwHy system. d h l s  i n s t r u n e n t  F i v e s  
s a t i s f a c t o r y  second-or2er r e s u l t s  on l ines  3 m i l e s  or  
Greeter  i n  length. On shor t e r  l i n e s ,  p a r t i c u l a r l y  when 
they w e  less  than lh miles ,  we hcve encountered con- 
s ide rab le  uncer ta in ty .  \!hen Yellurometer measurements 
hcve been combined w i t h  t r i e n r x l a t l o n ,  i t  hcs been 
found necessary t o  a d j u s t  tricnk;ultition f i r s t  ttnci then  
f 1 t the  Telluromo t e r  measurements t o  the t r i  a n ~ u l c ;  t ion.  
h’henevor simultaneous sdjus tments of t r iangulLt ion  end 
Tellurometer meesurements hnve been t r i e d ,  i t  h ~ s  been 

The Tellurometer I s  being used ex tens ive ly  i n  extend- 
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found +at  the t r iangula t ion  i s  d i s t o r t e d  unduly. 
ally, in these cases where the Tellurometer measurements 

'cannot be combined with the t r iangulat ion,  a review of 
the  Tellurometer recoras  has disclosed t h a t  the "swing" 
is abnormally large;  i.o,, a range of 24 t o  30 inches. 
A complete s e t  of observations cons is t s  of  1 2  measure- 
ments, each of  which i s  to  the nearest  millimicrosecond 
o r  approximately 6 inches. 
ments i s  4 or 5 millimicroseconds i t  I s  obvious t h a t  t h e  
a r i t b u e t i c  mean could be uncertain by 2 o r  3 millimicro- 
seconds. It i s  believed t h a t  when an observer encounters 
conditions of the atmosphere o r  ground coverage which pro- 
duce these la rge  "swings" t h a t  the s t a t i o n  loca t ion  should 
be changed i n  an e f f o r t  t o  reduce the "swing" end increase 
the accuracy of the l i n e  measurepont. Hesearch w i l l  be 
continued i n  an e f f o r t  t o  improve the q u a l i t y  of the 
measurements obtained with this instrument. 

Gener- 

l a e n  the range of  the measure- 

Programs f o r  High Speed Calculator 

a c e l l e n t  progress has been made for developing pro- 
grams f o r  the hdgh speed ca lcu la tor  which are  needed i n  
the adjustment of t r iangule t ion  end r e l a t e d  computations 
as well a8 f o r  processing comoutational work required i n  
the e c t i v i t i e s  of other  divisions.  

A l l  of the operations required i n  the adjustment o f  
t r iangula t ion  end t raverse  have been programned includ- 
i n g  the transformation of s t a t e  plane coordinates, 
e i t h e r  from geographic pos i t ions  to plane cool-dinstes o r  
plane coordinates to  geographic posit ions.  

During the  ye=, there hzve been s p e c i a l  requests  f o r  
the computation of project ions f o r  naut ica l  and aero- 
naut ica l  cherts.  
and the project ions computed. 

magnetic observatory data as well as the reduction of 
worldwide geomagnetic da ta  f o r  the 1960 isogonic c h r r t  
se r ies .  

* k progrum w63 developed for the ana ly t ice l  adjustment 
of a e r i a l  t r iangula t ion  f o r  the photop,rammetry division. 
This program determines the coordinates of p i c t u r e  points  
on a photostzip which has severa l  i d e n t i f i e d  control  
points.  An adjustment i s  made t o  f i t  the s t r i p  t o  these 
con'crol points. The proeram i s  unique i n  t h a t  i t  includes 
the transformation of the ground coordinntes of control  
points  t o  the a x i s  of flight system, the transformation 
of machine coordinates of  the p ic ture  points  t o  the  axis 
of flight system, the f o r m t i o n  of t h e  observation equa- 
t ions,  the solut ion of the r e s u l t i n g  normal equations, 
the computation of the r e s i d u d s ,  an6 the computation of 
the final adjusted coordinates of all c r o w d  points.  

The required programs have been wri t ten 

Programs were wr i t ten  for  the processing of the geo- 

* %  

A P F O ~ P ~  was developed f o r  processing VOR f l i p h t  t e s t  



d a t a  f o r  C A I .  
t a m e s  measured e l e c t r o n i c a l l y  t o  sea l e v e l  d i s t ances  
and then computing the ground p o s i t i o n  of the plane by 
t r i l a t e r u t i o n .  There a r e  aciditional requirements  f o r  
bea r in  s t o  o the r  VORIs aivinl :  cons idera t ion  t o  the 
magnctfc dec l ina t ion  l i t  each VOR. It  i s  an t i c ipa t ed  
t n u t  tnis reimbursable work w i l l  Increase many times 
during the  nex t  f i s c a l  year .  

T h i o  problem involves redaclng slope din- 

Space Adjustment of Tr iangula t ion  

One of the s p e c i a l  s tudy  @?oups working within the 
In t e rna t iono l  d s soc la t ion  of Geodesy has been i n v e s t i g a t -  
in: techniques f o r  adjus  tin: large ne tworkv of t r i m g u l a -  
t i o n  giving cons idera t ion  t o  the r e l a t i o n  of the geoid 
m d  the  e l l i p s o i d .  d r igad ie r  11. tiotine, t h e  Direc tor  of 
Y r l t i s h  Oversees diwvoys, has  served as  ohairman o f  t h i s  
st-Jdy group. About two years ago he  proposed a method of 
od jus t ing  t r inngu la t ion  i n  sprice wi th  a technique based 
upon vec to r s  end d i r e c t i o n  cosines .  The f i r s t  p lan  W R S  
t o  u s e  cona j t ion  eqiiations but  because of the  bureau 's  
experience i n  coinputinc,, usinl: condi t ion  equat ions md 
observat ion equat ions,  i t  recommended the a p p l l c i t i o n  of 
obsorvat lon e q x t i o n  tochniqves. ~ ' o l l o w i n ~  these  ou;;: es- 
t i o n s  he made f u r t h e r  developnencs a d  was able t o  n r i e  
E. preiinrtnery r e p o r t  a t  t he  Tormco :-eetin,q (3eptenber  
1957), of  tie I n t e r n a t i o n a l  ilnion of' Geocesy mci Geo- 
physics. 

h i s  ass l s te .n t s  on this ne.{ technique. The nocessery 
proirrams f o r  making a d j u s t  cents of t h i s  type on en 
e l e c t r o n i c  c e l c u l a t o r  were doveloped i n  this bureau and 
Corn~utat ions inade on the  observat ions of the notworlc of 
t r i an%ulas lon  a t  khite bonds, I?. rhx.  The technique 
r e q u i r e s  t r igonometr ic  l eve l ing  of hip* p r e c i s i o n  i f  an 
accura te  f i g u r e  of  t h e  e a r t h  or  undulat ions 02 the ,:eoid 
w e  t o  be ae terx lned .  'She r e s u l t s  from tile :*It0 Sands 
res t  indicutgcl thRt these obse rv t t i ona l  de t a  were i n f e r i o r .  
It  demonstreted tne Fenera1 usefu lness  o f  the  space 
technique, however. 

Prsadena base n e t  us ing  obsorvdt ions made 35 y e w s  W O .  
There were no astronomicel  lcrnt:itudos detarxlned on 
th i s  p ro jec t , .  bu t  the  q u n l i t y  of the t r iponometr ic  
l e v e l i n g  over the  north-south l i n e s ,  1. e., the  l i n e s  
from the po in t s  ~1011q 'die base l ine  to  the nountain 
s t a t ions ,  was w p e r i o r .  The c io f l ec t im  of the  v e r t i c a l  
computed from the  t r i i ~ o n o i ~ i o t ~ i c  l e v e l i n p  tmci the t i o r i -  
zontol  d i r ec t ions  3grcod very  c l o s e l y  w i t h  the def lec-  
t i o n s  as determined froin the  astronomic l n t i t u d e s .  

n e t  R S  time p e r r d t s  on o w  ca lcu la to r .  A f u l l  r e p o r t  w i l i  be publ ished upon the  com2letion o f  m e s e  t e s t s .  
These s tud ie s  have shown t h a t  th i s  space tochuiqiie has 

The Dureau a p e e d  t o  work w i t h  3ri;:abler do t ine  and 

Following this, a t e s t  computation wcs inede or tine 

Addj t i o n a l  t e s t s  81-8 bein.: made on t h o  Pasadena base 



a very prac t ica l  application i n  the adjustment of base 
nets  i n  mountainous areas. The adjusted lengths or 
s ides  of a large f igure i n  mountainous regions may be 
more accurately computed from a base measured i n  the 
valley through the use of this special  t ecg ique .  

Earthquake Inves t igat ion 

Following t h e  earthquake of Harch 22,'1957, an area 
network of tr iangulation covering the San Francisco Bay 
region w a s  reobserved. Two ident ical  adjustments were 
made using observations of 1951 f o r  comparison with ob- 
servations of 1957. 
major horizontal  displacement which might have resulted 
a t  the t i tna  of the earthquake. However, the r e su l t s  did 
show the same creeping movement In a horizontal  direc- 
t i on  that has been disclosed by many e a r l i e r  resurveys. 
The magnitude of t h i s  movement was larger  than would 
normally be expected i n  a 6-year period. 

of t h i s  type, no fur ther  studies were made. It i s  be- 
lieved, however, t ha t  fur ther  Investigation should be 
made of observations i n  th i s  region, both pr ior  and 
following the earthquake of 1957. 

The r e su l t s  did not disclose any 

Because of l imited time available for  investigations 

Instrument Improvements 

New equipment was adopted for  recording f i r s t -order  
astronomic longitude observations, resul t ing i n  simpler 
operation, be t te r  pwf'ormance, and reduction i n  weight. 
A n  electric-driven drum chronograph replaced the conven- 
t iona l  weight-driven type, reducing total shipping weight 
from 150 pounds to 15 pounds per unit .  The vacuum-tube 
amplifier was replaced by a more compact t rans is tor  
anp l l f i e r - f i l t e r  having about 90 percent l e s s  bat tery 
drain and grea t ly  improved response and s t ab i l i t y .  
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C H h T  DIVISION 

No. 

9385 

OPERATIONAL ACTIVITIES 

Nautical Charts 

Compilation work was accomplished on 559 nautical  
charts. 
charts, 16 new editions,  468 new pr in ts ,  24. reprints,  
and 30 overprints. Nine hundred and three items regard- 
ing dangers which required hand corrections, as well aa 
other navigational information were reported t o  the 
Coast Guard and Hydrographio Office fo r  publication i n  
the weekly Notice t o  Mariners. 

A t o t a l  of 812 nautical  charts were on I s s u e  a t  the 
end of the year. To produce the 940,993 oopies issued, 
475 printings were necessary. Military requirements 
were less than i n  the previoua year, but issues t o  the 
publio increased by 67,784 copies-an increase of 12 
percent over f i s ca l  year 1957 which i n  turn showed BP 
even greater  increase over the year before. The 
increase i n  c iv i l ian  requirements is undoubtedly caused 
t o  a great extent by a greater  nationwide in te res t  in 
pleasure boating. 

dwing the year:  

These included 14 new charts, 7 reconstructed 

The following new unolasaified charts were published 

T i t l e  Soale 

Port Clarence and Grantley Harbor 1 :80,000 

- New Nautical Charts Published 

Ti t le  Sa a l e  

........... ................. 1:80,000 

The following unclassified nautical  chart  wapl 
Canceled during the  yeart 

Nautical , C h a r t  Canceled 
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Aeronautical Charts 

It w a s  necessary t o  produce 1,492 aeronautical  char t s ,  
in ssvera l  s e r i e s ,  t o  meet c i v i l  and j o i n t  c iv i l -mi l i ta ry  
requirements during f i s c a l  year 1958. This represents a 
n e t  Lncrease of 55 char t s  over the previous gear ,  as f o l -  
lows: 11 Radio F a c i l i t y  char ts  added, 18 Temninal Area 
Holding and Departure char ts  added, 36 Instmunsnt 
Approach Procedure char t s  added, and 10  auxi l ia ry  char t s  
discont  inued . 

Maintenance of the following char t s  was accomplished 
during t h e  year: 194 standard s e r i e s  char t s  with 303 
issues, 44 Radio F a c i l i t y  c h a r t s  w i t h  309 issues, 86 
Termfnal Area Holding and Departure char t s  w i t h  335 
Issues,  1,137 Instrument Approach Procedure char t s  w i t h  
2,121 issues, and 31 auxi l ia ry  charta with 4 issues .  

The recompilation of the Sectional s e r i e s  was contin- 
ued, incorporating i n  these compilations new concepts of  
what is necessary i n  visual  f l i g h t .  Eleven charts  were 
recompiled, maring a t o t a l  of 17 now being issued on t h e  
new format. 

The conversion of the Radio F a c i l i t y  char t s  t o  the 
new folded format adopted i n  f i s c a l  year 1957 was com- 
p le ted ,  and now the  United S ta tes ,  Alaska, Hawaii, Puerto 
Rlco ahd the Virgin Is lands a r e  covered by the  new 
series. The increased i n s t a l l a t i o n  of navigational a ids  
and control led airspace caused a marked Increase i n  pub- 
l i c a t i o n  of new edi t ions  and aupplementals of this 
s e r i e s .  All Radio F a c i l i t y  char t s  were converted t o  show 
the  naut ica l  mile as a u n i t  of distance.  This change w a s  
in conformance w i t h  a decis ion of the Subcommittee on 
Aeronautical C h a r t s  and Maps of the Air Coordinating Com- 
mittee.  The Civi l  Airways and Mileage chart  was recon- 
s t ruc ted  t o  give g r e a t e r  c l a r i t y  and t o  give grea te r  
ass is tance i n  p l o t t i n g  new f a c i l i t i e s  and i n  sca l ing  
distances.  

Five pos i t ive  control  corridor8 within the  United 
Skates from 17,000 t o  22,000 f e e t  above mean sea l e v e l ,  
which became ef fec t ive  on June 15, 1958, are  now shown 
on 12 Radio F a c i l i t y  char t s  and on the Civ i l  Airways and 
Mileage chart .  A s p e c i a l  not ice  out l ining t h e  Civ i l  Air 
Regulations e f fec t ing  the pos i t ive  control  airspace w a s  
igsued with t h e  June 9, 1958 Civ i l  Airways and Mileage 
EhWt 

Bircraf t  Posi t ion chart  No. 3071 was reconstructed t o  
@ye a b e t t e r  presentat ion of consol, loran,  isogriv,  
isogonic, and a i r - sea  peacue nevlgational information. 
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The Aeronautical Planning chart ,  AP-9, was recon- 
s t ruc ted  t o  give a c l e a r e r  portrayal  of the  airways i n  
congested areas.  

plished t h i s  year.  T h i s  is  regret table  for  several  rea- 
sons: (1) Fl ight  check is one of the most important 
phases In the  preparation of an aeronautical  char t  be- 
cause it not only insures the incorporation i n  the char t  
of the  l a t e s t  changes, but also gives the compiler the 
airman's view of  what should be emphasized on the chart .  
( 2 )  No f l i g h t  check has been accomplished since f i s c a l  
year 1954. (3)  There has been an accelerated r a t e  of 
construction I n  the United S ta tes  during recent years,  
such as highways, dams, manufacturing p lan ts ,  and 
suburbs, a l l  of which a f f e c t  the aeronautical  char t s .  

The following tab le  is a summary of aeronautical  
char t s  published during the year: 

No f l i g h t  checking of aeronautical  char ts  was accom- 

s'yuna4 of Aeronautical Charts Published 

Series  

U. S. WAC. 
Alaskan WAC.. .... 
Sectional..  ...... 
J e t  Navigation... 
Local............ 
u . s . R F  ......... 
Terminal Area.. .. 
Alaskan RF.. ..... 
Instrument 

Approach 
Procedure...... 

Route...*....*... 
Planning......... 
Aircraf t  Po s I t i on 
Outline Map.. .... 
Isogonic......... 
Azimuthal...... .. 
Miscellaneous.... 

T.ota1.. ..... 

U. S. R F - V O R . . . . .  

No. of 
char ts  
In 

s e r i e s  , 
July 1, 

1957 

New 
charts  

New 
edi  - 

t ions 

43 
19 
88 
4 
23 

1 
15 
3 

..... ..... ..... ..... ..... 
15 
18 ..... 
15 

71 
17 

143 

13 4 
313 

4 
133 

12 

1,437 

Re - 
t r ints  

..... ..... 
5 ..... ..... 
2 
4 ..... 
2 

7 04 ..... ..... 
1 
2 

1 
1 

..... 

No, of 
charts 

I n  

195 

43 
19 
00 
4 

23 
22 
86 
1 

21 

1,137 
11 

t 
11 
10 
3 
7 
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C h a r t  Reproduction 

Demands on reproduction services during the year re- 
quired the production of 37,188,000 copies of the 
bureau's naut ical  and aeronautical char ts  and re la ted  
miscellaneous data. This represents an increase of 
68,000 copies of naut ical  char ts  and an increase of 
292,000 copies of aeronautical charts t o  the public, but 
a considerable drop i n  both nautical  and aeronautical 

r eg i s t e r  press Impressions were neces8al.g t o  produce 
these chart  requirements. 

c a l  charts t o  be processed and printed has increased 
s teadi ly  for several  gears. In f ac t ,  the demand for 
naut ical  char ts  was so great t h a t  there was nei ther  com- 
p i l a t ion  nor reproduction capacity t o  meet the demand, 
and, as a resu l t ,  25 charts  were on back order and 24 
charts  had excessive corrections requiring printing at 
the end of the year. 

charta $0 the mili tary.  A t o t a l  O f  61BO~o,000 close- 

The requirement for the number or  edi t ions of nauti- 

The expanded Radio Fac i l i t y  char t  program w a s  started 
and it is estimated that this program w i l l  increase 
press  inpressions approximately 200,000 per  month. 

t i c a l  char t  paper from high wet llrtrength map paper t o  
chemical wood map paper effected a saving of approxi- 
mately 13 percent i n  the eost  of aeronautical char t  
paper- 

Acceptance of a change i n  specifications 'for aeronau- 

C h a r t  Distribution 

Mautical charta and re la ted  publications aa well as 
aeronautical charts continued t o  be sold through author- 
ized agents located a t  pr incipal  seaports and a i rpor t s  
throughout the United States,  Alaska, Hawaii, the West 
Indies, and a few foreign countries. I n  order t o  fur- 
nish more e f r i c i en t  dis t r ibut ion,  chart  d i s t r ibu t ion  
centers continued t o  be maintained i n  New York, Kansas 
C i t y ,  and Sen Francisco, t o  supply agents and the publio 
i n  those areas. In addition, charta are also available 
i n  the Washington of f ice  and in designated bureau 
d i s t r i c t  off ices .  

A t  the close of the year, the bureau was represented 
by 328 naut ical  and 488 aeronautical chart  apnts-an 
increaae of 36 over the previous year. Agents and d is -  
t r ibu t ion  centers are laformed when charts  become obso- 
l e t e  and must be withheld from sa le .  C h a r t  agencies are 
inspected t o  promote the standard of dis t r ibu t ion  de- 
s i r ed  by the bureau. During the y e a r ,  43 percent of the 
naut ical  agencies end 48 percent of the aeronautical 
aeencies were Inspected. O f  these, 92 percent of the 
naut ical  agencies and 91 percent of the aeronautical 



agencies  were found t o  be perfomning t h e i r  d u t i e s  i n  an 
e f f i c i e n t  manner. 

Nine hundred and for ty-one thousand n a u t i c a l  c h a r t s  
and 34,903,000 ae ronau t i ca l  cha r t s  were i s sued  during 
the  year .  Although m i l i t a r y  requirements f o r  cha r t s  pro- 
duced by the bureau fell of f  during t h e  year, c i v i l i a n  
requirements increased ,  and r e c e i p t s  from the  s a l e  of 
cha r t s  t o  the pub l i c  reached an  a l l t i m e  high of  $655,651. 

i 1,034,926 940,993 

9 891,123 7,990 , 070 
43,7203580 26,912,902 

The I ssue  of Radio F a c i l i t y  cha r t s  shared a b ig  in-  
c rease  over the previous year ;  approximately 1 , 4 O O , O O O  
more copies  were d i s t r i b u t e d  than  i n  the year  before. 
A t  t h e  end of the  year ,  7,065 subsc r ip t ions  t o  aeronau- 
t i c a l  c h a r t s  were being maintained. 

The p r a c t i c e  of p r i n t i n g  c e r t a i n  n a u t i c a l  c h a r t s  on 
schedule was discont inued,  because i t  i s  more p r a c t i c a l  
t o  p r i n t  them upon exhaust ion of s tock.  Naut ical  cha r t s  
w i t h  40 o r  more hand co r rec t ions  a r e  now placed  on t h e  
Exhaustion Report and a re  p r i n t e d  r ega rd le s s  of stock. 
It i s  more economical t o  obsole te  a c h a r t  wi th  40 o r  more 
co r rec t ions  than  t o  hand-correct it. 

The program of hand-correct ing n a u t i c a l  c h a r t s  t o  pre-  
vent l a r g e  s tocks  from becoming obsole te  was continued i n  
the  Washington o f f i c e  and i n  the  New York and San Fran- 
c i sco  d i s t r i c t  o f f i c e s .  Over e igh t  m i l l i o n  hand correo- 
t i o n s  were made dur ing  the  year .  

The d i s t r i b u t i o n  of c h a r t s  and r e l a t e d  pub l i ca t ions  
f o r  t h e  p a s t  three years  i s  shown In t h e  fol lowing table:  

Charts and Related Publ ica t ions  I ssued  -- 
Type of cha r t  o r  

pub l i c  a t i  on I 1956 I 1957 I 1958 

Naut ical  and T ida l  
Current Charts . .  .... 

Standard aeronaut i -  
c a l  char ts . . . . . . . . . .  

Instrument  F l i g h t  I 

Charts.. . . . . . . . . . . . .  
Miscellaneous maps 

and charts . . . . . . . . . ,  
Coast P i lo t s . . . . . . . . ,  
Tide and Current 

Tablea. ............. 
52,859 

9,309 

72,205 
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The' d i s t r ibu t ion  of naut ical  and aeronautical charts 
'during, the year w a s  as follows: 

Sales .................. 
Official  Distribution: 

Coast and Geodetic 
Survey............. 

Civil  Aeronautics 
Admlnistration 

Other Executive 
Departments. 

Congreaaional........ 
Foreign Govemmnts.. 
Miscellaneous........ 

....... 

Distribution Nautical and Aeronautical Charta  

NAUTICAL 

1,161,830 14.54 

21 8 194 .26 

127,686 1.60 

39 . 01 
.06 4,518 

1,150 .02 

186,580 2-34 

310E 

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

Off ic ia l  Distribution: 
Coast and Geodetic 

survey............. 
Coast Guard.......... 
Other Executive 

Departmenta........ 
Congressional........ 
Foreign Governments. . 
Miscellaneous.. ...... 

Rehburs able : 
Department of Air 

Force.............. 
Department of Wavy. .. 

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

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

Number 
502 840 

Peroent 
53.44 

1.51 
92 

1.78 
35 

.22 

.11 

320,805 t 34.10 

STANDARD AERONAUTICAL 

44 



Distr ibut ion of Nautical Aeronautical Charts--Con. 

4,923,006 61.61 
4,289 . 05 

102 J 325 1.28 
1 8  2508 144 15 65 

6,279,764 78-59 

361 s BY6 4.53 
7,990~070 100.00 

Reimbursable : 
Department of Air 

Foroe.......,...... 
Department of hmy ... 
Department of Navy.. . 
Special printings. .  .. 

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

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

INSTRUMENT FLIGHT 

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

Off ic ia l  Distribution: 
Coast and Qeodetic 

Survey......... .... 
C i v i l  Aeronautics 

Administration..... 
Other Executive 

Departments....,... 
Miscellaneous...,.... 

Reimbursable : 
Department of Air 

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

I 1,612,308 1 5.99 

20,782,650 77.22 I 1,800 1 .01 

I 822,016 I 3.05 Condellllled... . . . . . . . . . . .  

Total 
I I 
126,912,902 I 100.00 

AIR FORCE AERONAUTICAL 
~ 

Total L~Buo... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G r a n d  total............................ 

~ 

539.880 

36,383,845 
I 
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EATIOHAL AmD INTERNATIOI?AL COOPERATION 

National Agencies 

Thirty-two c lass i f ied  charts were maintaiced and 11 
printed; 9 special  purpone charts were maintained; com- 
p i l a t ion  of 29 special  purpose charts was completed, 11 
of whlch were s t a r t ed  i n  f i s c a l  year 1957; 1 chart  was 
revised arrd printed; and 7 charts were overprinted, f o r  
the Hydrographic Office. 'Itwo Cronar f i lm posit ives of 
the projection and type, drainage, and contours of the 
Atlanta Local chart  were produced for the Naval Photo- 
graphic Interpretat ion Center. A rectangular gr id  f o r  
use on the  Navy's special  experlmntal  " P o l a r i s "  rocket 
project w a s  produced f o r  the Naval Ordnance Laboratory. 
A "Daylight Computer, " consisting of two polar stereo- 
graphic base maps and a ser ies  of overlays, was produced 
f o r  the Navy Bureau of Aeronautics. 

The long-range program of compilation o f  shoreline 
and depth CUFVB changes, as par t  of  beach erosion 
studies,  was continued f o r  the Corps of Engineers. 
Color separation and engraving o f  negatives f o r  maps of 
various locations were accomplished f o r  the Army Map 
Service. 

The following work was accomplished f o r  the Geologi- 
ca l  Survey: The application of  hydrography on 68 quad- 
rangles was verif ied or reviewed; negatives were 
corrected and lithographic copies furnlshed of  49 TVA 
maps; f i l m  posi t ives  and negatives of 9 Sectional Aero- 
naut ical  charts were produced for  use on a special  map 
under construction; and various type composition and 
s t r ipper  film posit ives,  and f i l m  posi t ives  of 43 World 
Aeronautical char ts  were furnished. 

pr int ing Post Route and Rural Delivery Mapa f o r  the Post 
Office Department w a s  continued. 

COP~SS of Coast Pi lots ,  Adiabatic charts,  nautical  chart  
aymbola, World Aeronautical chart  No. 407, and Route 

The service of engraving, processing plates ,  and 

The Government Printing Office was furnished printed 

C h a r t  NO. 2219. 

For the Civi l  Aeronautics Administration, the follow- 
ing w a s  accomplished: A schematic airways map depicting 
United States a i r  navigation and communlcations system 
w a s  produced for the CAA Aeronautical Center, Oklahoma 
City ,  Okla.; 17  p i c t o r i a l  computer charts were produced 
f o r  the Technical Development Center f o r  uoe i n  a pic-  
t o r i a l  computer under development; 15,000 copies of the 
Cleveland sectional chart  were furnished the Examination 
Branch for  use during p i l o t s  f examinations throqhout 
the United States;  10 Preferent ia l  Route charts were 
produced for the Office of A i r  Traffic Control for pub- 
l i ca t ion  I n  the A I ~ m ~ n f s  Guide; and photographic copies 
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of  5 World Aeronautical char ts  were furnished f o r  use i n  
court. 

Weather Bureau i n  accordance w i t h  specif icat ions furnish- 
ed by the Observation and S t a t i o n  F a c i l i t i e s  Division. 

One thousand and eight  hundred f i l m  negatives of g r i d  
maps were furnished t h e  Bureau of Census. 

One paper p r i n t  of 207 maps and enlargements of two 
Sectional Aeronautical. char ts  were furnished the Airways 
Modernization Board f o r  a study of airways and oharting. 

Assistance was given the research s t a f f  of the  Litho- 
graphic Technioal Foundation i n  the preparation of 
resolut ion ta rge ts  of extreme accuracy f o r  s tudies  i n  
halftone photography. Twelve ta rge ts  consis t ing of 
concentric c i r c l e s  from 0.0176 inch t o  0.220 inch in 
diameter were produced by engraving and photographic 
reduction methode. Six have met the rigici h l e r a n c e  of 
tO.0001 inch, and the other  six are undergoing t e s t s .  

services ,  and pr in t ings  were furnished various com- 
mercial agencies. 

A Pressure Reduction Calculator was produced f o r  the 

Vari ou8 aeronautical  compilation , photolithographic 

In te rna t iona l  Agencies 

F i f teen  thousand copies of maps of Liberia were fur- 

Reproduction mater ia l  f o r  28 World Aeronautical 

nished t h a t  country. 

char ts  was furnished the War Office, London. 

RESEARCH AND DEVELOPMENT 

Basic oceanographic resear‘ch on submarine formations 
and processes along the continental  margins was carr ied 
on i n  seven areas f o r  s c i e n t i f i c  purposee. Three re-  
ports  on submarine physiography were compiled f o r  
publication. 

The development of naut ica l  char ts  t o  meet the  chang- 
i n g  needs of mariners was continued. 

Improvement of aeronautical  char ts  t o  meet require- 
ments brought on by the modernization of the Federal a i r -  
ways system and by high performance a i r c r a f t  was car r ied  
forward. I n  addi t ion t o  developing new charts  t o  meet 
new requirements , experiments w0re made with exis t ing 
charts  t o  reduoe c l u t t e r .  As an example, experimental 
WAC 404 incorporating six major changes was developed 
and d is t r ibu ted  f o r  user  evaluation. Also, an experi- 
mental Terminal Area chart  was produced which combined 
se lec ted  low frequency with a l l  the very high frequency 
information on the same s ide  of the char t  t o  simplify 
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the pilotrs ehsrt requirements when mixed clearances BTB 
given by Air !l?ra.f'fic Control, 

Drawings of'Termina1 Area charts were converted t o  
the actaal  size of the chart  which reduced drafting time 
q d  also pemnitted the drawings t o  be contact printed. 

Special protractors In two s izes  were developed on 
thin p l a s t i c  in order t o  reduce errors on& expedite com- 
p i l a t ion  and revlew o f  the Instrument Approach Proceaure 
charts. 

A more e f f i c i en t  method of dis t r ibut ing Instrument 
Approach Procedure charts w a s  devised by stocking the 
charts by s t a t e s  instead of  numerically. 

Other research snd development result& in lnxprove- 
menta in engraving coetings f o r  p l a s t i c  sheets, i n  
touch-up paint  tha t  is used on Flopaque-coated sheets, 
i n  new halftone.acr$ens, i n  new methods of making gradj- 

. e n t  t i n t  negatives, and In new quality control tech- 
Piques. The Ins ta l la t ion  of peper dampener covers on 
'all pressea was  completed In January 1958. 
these paper danpener covers has improved press effi- 
ciency by the use of leas  water and leas  ink  on the 
pr int ing plates ,  resul t ing I n  less emulslficatlon of 
print ing inks and subsequent greater s t a b i l i t y  o r  c o l o ~  
l ~ ~ ~ r e s s l o n s .  These new covers are l e s s  abrasive. and 
prolong the l i f e  of tbe  p le te  image, 

The i n s t a l l a t ion  of a new 23" x 36" two-color pres8 
has resulted i n  more ef f ic ien t  pr int ing of some of the  
smaller size charts and In a be t t e r  balance of press 
operation. 

The use of 
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INSTRUMENT DIVISION 

OPERATIONAL ACTIVITIES 

A number of old but serviceable NK 7 echo sounders 
were rebuilt into Type 808's. This takes care of the 
immediate shortage in this sort of equipment, and will 
serve until a supply of modern sounding instruments can 
be procured. 

A temperature testing oven was sdded, which with the 
refrigeration apparatus now permits the testin of  in- 

572OF. 

A large, old, and worn woodworking cutoff sew was 
replaced with a modern De Walt overhead euide saw, which 
not only replaces the cutoff machine, but takes over a 
consldereble amount OF the work ordinarily done on a 
table saw. It may be possible to dispose of OiiC table 
saw in the reorgen3z atlon of the woodworking facilities. 

As of July 1, the instrument division turned over all 
instrument storage and issuance functions to the admin- 
istrstive services division, so  thet we may concontrete 
our efforts on the development of' new and improved equip 
ment. This division retains the authority to decide the 
type, amounts, and the need for additional supplies of 
this nature, and works closely with the field divisiona 
in determining requirements. 

One sddltional electronic scientist was added to the 
staff. This employee had considerable experience in the 
field and was brought into the office for assignment to 
the laboratory. 

Due to changes in the electrical'system in the Com- 
merce BuildinF, the woodworking and instrument shops 
ere being relocated, with the instrument shop being re- 
moved from the basement and installed on the first floor. 
Every effort is being mede to avoid as much disruption 
of the work progrnm a8 possible, and a grent deal of 
care has been given to the layout of the new Facilities 
to make them satisfactory and efficient. 

It i s  believed that the new quarters will prove much 
more satisfectory than the old, with better lighting 
and ventilation, end better arrangement of the mechlnery 
than was possible at the old location. Tool and stock 
room Facilities will not be as satisfactory, as space 
was not obtsinable for placing these materials contig- 
uous to the ahop, end they will have to remain in their 
preslent position. 

struments through a temperature rance from -1 8 to plus 
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COOPERATION WITH NATIONAL AGEXCIES 
, 

The Coast Guard was assisted in evaluating Loran "C", 
by setting up and operating shoran equipment at Cape 
Hetteras and Ocracoke Islarid. 

b7 First examining at its plant and later testing here, 
an angle measminf inetmunent used for guided missile 
control. This was a precision device, and was tested in 
the same manner as o u r  first-order theodolites. 

XESEARCB AND UEVELOPIGNT 

A 7-xire strand cable for suspension OZ the floats 
for the stmdard tide gape hes been used I'or several 
years. While this cable has been more reliable than the 
solid wire previously used and was mede of stainless 
steel Lor corrosion resistance, it proved to have an 
cbjectioncible stiffness which made installetion diffi- 
cult and caused an undue amount of breakage. To over- 
come these difficulties, e 21-wire strand was adopted 
after a lengthy test o f  the two materials proved that 
the very I'lexible 21-wire cable would have an elmost 
indefinite life under normal working conditions. A 
considerable quantity hes been purckesed and I s  being 
issued. 

Experiments are beLng conducted with standard tide 
gage t'loats mede of rigid polyvinyl chloride plastic, 
as this meteriel is entirely free from the corrosive 
effects that heve attack floats made of alxrAost all 
precticel metals. If tnis macerial proves satisfactorg 
from the corrosion standpoint, it is believed that it 
will also be attractive pricewise. 

pollution surveys requires meters capable of meanuring 
very low velocity currents, down to 0.1 knot or less, as 
compared with a low of 0.3 h o t  for other studies. A 
rsdeeign of the meter, more particulmly the Impeller 
end the tail fine, was made, to permit registering these 
low velocities, end to obtain slgnit'icant directional 
control. Substantially lareer impeller blades and tail 
fins Fave the desired results, and a slnipler method of 

. construction kept the cost down. Some trouble was ex- 
perienced in cold and rouph water, and further experl- 
mentetion is needed to entirely eliminate this difficultg. 

A n  improved sequence switch f o r  use with the radio 
current meter recorder was developed by instrument dlvl- 
sion personnel. This I s  a more ru6Eed device than the 
former awltct, and makes use of very sensitive awitchea 
of cmerclal design for the electrical ewltchlng mech- 
anism. 

Coope'ration was extended to an instrument manufacturer 

Study of current phenomena in connection with harbor 



Very high-frequency te lemeter ing equipment f o r  remote 
record ing  of cur ren t  meter d a t a  was developed by t h e  
e l e c t r o n i c s  labora tory .  The advantages of this appara- 
t u s  a re  : i t  p r a c t i c a l l y  e l imina te s  i n t e r f e r e n c e  , provides  
c l e a r e r  records,  permits  s e l e c t i v e  record ing  from the 
var ious meter i n s t a l l a t i o n s  a t  the  w i l l  of the  opera tor ,  
and permits  I n t e r m i t t e n t  opera t ion ,  so t h a t  b a t t e r y  
power i s  conserved. 

s ion  i n  the  development of an instrument  f o r  scanning 
t i d a l  records.  This  device was suggested by a member of 
t i d e s  and cu r ren t s ,  the development of t h e  f i n a l  i n s t r u -  
ment being a cooperat ive p r o j e c t .  

It i s  highly des i r ab le  t h a t  echo-sounding records  be 
of the l i n e a r  type. While some commercial o f f e r ings  are 
of this type, they have not  always operated i n  a s a t i s -  
f a c t o r y  manner for our purposes; t he re  has been i r r egu-  
l a r  motion i n  the  record ing  s t y l u s ,  and replacement has 
been requi red  of t h i s  element too f requent ly .  A new type 
of mechanism was designed and b u i l t  which e l imina te s  the  
undes i rab le  f e a t u r e s ,  and some of our recorders  a re  be- 
i n g  a l t e r e d  accordingly. One manufacturer ls adopting 
a somewhat modified form of our des ign  a8 p a r t  of his 
r e g u l a r  product. Slippage, r e s u l t i n g  i n  i n c o r r e c t  t iming,  
has been el iminated.  

This d iv i s ion  cooperated wi th  t i d e s  and cu r ren t s  d l v i -  

The e l e c t r o n i c s  l abora to ry  designed a s table-frequency 
power supply for echo sounders to  i n s u r e  accuracy of re- 
cording. 

One of  the  valuable  f e a t u r e s  of  the  echo-sounding ap- 
para tus  i s  i t s  a b i l i t y ,  under c e r t a i n  circumstances, t o  
provide subbottom information i n  a d d i t i o n  t o  I t s  r egu la r  
func t ion  o f  determining ocean depths. By us ing  a high 
vol tage e l e c t r i c  spark,  under water ,  a s  a source of 
SOUnd, I t  1s poss ib l e  t o  o b t a i n  echoes not  Only f r o m  the  
bottom, but from l a y e r s  of d i f f e r e n t  d e n s i t i e s  s eve ra l  
hundred f e e t  below the  bottom. Such information I s  fre- 

experimenting with,  such a spa rk  sound-source. 

d e s i r a b l e  t o  have the  seismic sensing element l oca t ed  
s e v e r a l  mlles away from the record ing  s t a t i o n .  The 
e l e c t r o n i c  l abora to ry  designed, b u i l t  and i n s t a l l e d  

' t e lemeter lng  equipment f o r  t h e  remote recording of 
seismic d a t a  a t  this s t a t i o n .  

A n  experimental nuc lear  magnetometer was deslgned and 
b u i l t  f o r  t h e  geophysics d iv i s ion .  T h i s  type of magne- 
tometer measures a magnetic f i e l d  by record ing  the  f re-  
quency of precess ion  of an e l e c t r o n  of t h e  hydrogen atom 

quent ly  u s e f u l ,  and the  d i v i s i o n  has  b u i l t ,  a d  i 8  

A t  the  lLlcson, Ariz . ,  se ismological  s t a t i o n ,  i t  was 
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a f t e r  i t s  r e l e a s e  from 8 st rong polar iz ing f i e l d .  A 
spec ik l  f e a t u r e  of t h i s  instrument i s  that  three chan- 
n e l s  are  provided, enabling the instrument; t o  masure  
th ree  components of the e a r t h ' s  magnetic f i e l d .  The 
sourc9 of the hydrogen i s  watei ,  conteinod i n  a sealed,  
Fing-shared, p l a s$ ic  container,  which fo rms  the core of 
a many-curned c c i l  of i n su la t ed  wire. The Helmholtz 
c o i l s  constructed f o r  USO with thls megnetometer have a 
novel f e a t u r e  i n  tha t  t h e i r  c o ~ s t r u c t i o n  1s almost en- 
t i r e l y  of p l a s t i c ,  as  t h i s  mater ia l  has no e f f e c t  upon 
the f i e l d  generated by the windings. The assembly was 
mounted on a theodol i te  base, f o r  accurate angular 
posi t ioning.  

Accuracy of  geodetic l e v e l  rods was improved by con- 
strmcting t h e  wooden backing element as a lamination of 
e i g h t  s t r i p s ,  ca re fu l ly  arranged t o  average out a l l  tend- 
enc ie s  t o  warping, the assembly being put together  with 
waterproof glue. I'lests Indicated that warping had been 
mduced mater ia l ly ,  so t h a t  i t  i s  well  within the allow- 
able tolerance.  

t o  geodetic l e v e l s  during t r a n s i t ,  where rough handling 
sometimes cauaes breakage i n  the means used t o  secure 
the i n s t m e n t  i n  i t s  case. The case was redesigned BO 
that  the l e v e l  i s  fastened firmly t o  a board or p l a t e ,  
which slides sideways i n t o  tho case,  by subs t an t i a l  b o l t s  
and clamps, A l l  securing elements a r e  such that any 
shock that w i l l  damage them would destroy the e n t i r e  case. 

Trouble has been experienced with occasional damage 
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TECHNICAL SERVICES DIVISION 

OPERATIONAL ACTIVITIES 

The component branches and s e c t i o n s  i n  t h e  t e c h n i c a l  
s e r v i c e s  d i v i s i o n  continued and improved b a s i c  func- 
t i o n a l  ope ra t ions  dur ing  f i s c a l  year  1958. 

The bureau c o l l e c t i o n  of map source  material  was k e p t  
cont inuous ly  i n  an  up-to-date s t a t u s .  
66,000 new maps were rece ived ,  more than  60,000 were d i s -  
t r i b u t e d ,  and over 26,000 were e l imina ted  from t h e  f i l e s  
as superseded o r  obsole te .  O f  those  d i s t r i b u t e d ,  approx- 
imate ly  50 percent  were p rov ided  f o r  the  ca r tog raph ic  
work of t h e  bureau, and t h e  remainder were issued t o  
f i e l d  par t ies  and f o r  d i sseminat ing  map informat ion  t o  
t he  Department, o t h e r  agencies  of t h e  Government, and t h e  
publ ic .  Included among t h e  maps i s sued  t o  t h e  publ ic ,  
t o g e t h e r  w i t h  l e t t e r s  conta in ing  map Information,  were 
more t h a n  800 copies  of e a r l y  Coast and Geodetic Survey 
c h a r t s ,  many f o r  use i n  l i t i g a t i o n .  

Among t h e  r e c i p i e n t s  of maps and map informat ion  out-  
s ide  the  bureau were t h e  var ious  s t a t e  highway depart- 
ments, t h e  Nat iona l  Geographic Socie ty ,  and t h e  F l o r i d a  
Development Commission. Those wi th in  t h e  Government in -  
cluded t h e  Federa l  Power Commission, S o i l  Conservat ion 
Serv ice ,  Geological  Survey, Bureau of Pub l i c  Roads, Army 
Map Serv ice ,  and Navy Hydrographic Off ice .  

Geographic names were provided o r  checked f o r  a l l  
c h a r t s  and o the r  genera l  u b l i c a t i o n s  i s s u e d  by  t h e  
bureau. 
n a u t i c a l  c h a r t s ,  t h e  new f f u l f  Coast P i l o t ,  and var ious  
o t h e r  pub l i ca t ions .  I n  add i t ion ,  name l i s t s  were pre- 
pared f o r  87 new hydrographic survey sheets and 39 topo- 
graphic  o r  p l an ime t r i c  maps. Close l i a i s o n  was main- 
t a i n e d  w i t h  t h e  Board on Geographic Names, and o t h e r  
mapping agencies .  A un i f i ed  system of handl ing geo- 
graphic  names i n  t h e  Hawaiian I s l a n d s  was d e v i s e d ,  r e so lv -  
i n g  a long-standing problem. 

I n  the  process  of mainta in ing  complete and accu ra t e  
information on geographic names, new informat ion  der ived 
through r e sea rch  and from f i e l d  reports  were kept  cur-  
r e n t  i n  t h e  f i l e s .  Work has been s tar ted on a new set  
of geographic names s tandards .  

The r e s e a r c h  a n a l y s i s  s e c t i o n  continued t o  maintain 
a f i l e  of source  ma te r i a l  and indexes f o r  t h e  compila- 
t i o n  of a e r o n a u t i c a l  cha r t s .  O v e r  500 new map bases  
were indexed and approximately 750 photographs were 
rece ived  and processed. During t h e  year  source  ma te r i a l  
was provided f o r  t h e  r e v i s i o n  of 173 a e r o n a u t i c a l  c h a r t s .  

Approximately 

T h i s  inc luded  12& n a u t i c a l  c h a r t s  and 66 aero-  



The v i sua l  aids a c t i v i t i e s  oi the  d iv i s ion  continued 
a t  an accelerated r a t e .  More than 500 photographs and 
s l ides ,were  accessloned and placed in the f i l e s  d u r i n g  
t h e  year. Nearly 3,000 photographlc p r i n t s  and s l i d e s  
were i s s u e d  f o r  presentat ion uses, and 61 motion p i c tu re  , 

f i lms represent lng bureau sub jec t s  were loaned. Reci- 
p i en t s  of these ~ 1 3 ~ 2 1  aids outs ide the bureau's d i s t r i c t  
o f f i c e s  Included schools, colleges,  and publishers,  the 
Navy Hydrographic Office, the C i v i l  Aeronautics Admini- 
s t r a t i o n ,  the U. S. Air Force, and t h e  Army Map Service. 

Approximately 60 exhibits were prepared and put on 
dlsplay throughout the country. Among these were the 
I n t e r n a t i o n a l  Geophysical Year e x h i b i t s  a t  Department 
f i e l d  o f f i c e s  and spec ia l  displays a t  bureau f i e l d  of- 
f i c e s .  Included a l s o  were exhib i t s  i n  the Department of 
Commerce lobby, the New York Motor Boat Show, the Ba l t l -  
more Boat Show, the Philadelphia National Airport ,  t h e  
Greater Miami I n d u s t r i a l  Exposition, and a t  numerous 
conferences including t h e  annual meetings of the American 
Society of C i v i l  Engineers, the American Congress on 
Surveying and Mapping and American Society of Photogram- 
metry, the American Road B u i l d e r s  Association, t h e  F i f t h  
Annual Highway Conference, and the National Rivers and 
Harbors Congress. 

Special  cartographic work performed i n  the d iv i s ion  
was extensive.  Exclusive of reimbursable work, approxi- 
mately 140 s p e c i a l  maps, graphs, signs,  and drawings were 
prepared f o r  a va r i e ty  of bureau and departmental needs. 
Included among these were graphs and maps t o  assist the 
p re sen ta t ion  of t he  budget, r e c r u i t i n g  posters ,  spec ia l  
maps and drawings f o r  i l l u s t r a t i n g  t i d e s  and o the r  pheno- 
mena, l oca t ion  maps, and unusual maps such a s  depict ing 
t h e  s ta tus  of United S t a t e s  mapping i n  t h e  Arctic.  I n  
addition, nea r ly  130 c e r t i f i c a t e s  were prepared, ranging 
from departmental awards and ofPicer  appolntmeqts t o  
bureau commendations. 

Approximately 1,800 books and pamphlets were processed 
i n t o  t h e  bureau l ib rary ,  and near ly  1,000 volumes were 
withdrawn. Book and pamphlet c i r c u l a t i o n  exceeded 3,100, 
represent ing a considerable increase over previous years. 
Comparably, t h e  c i r c u l a t i o n  of f i e l d  and  o f f i c e  r epor t s  
and records by the archlves  sec t ion  increased t o  near ly  
12,000, w e l l  above previous years. About 5,800 such 
r epor t s  and records were received and processed, and 
near ly  10 cubic f e e t  of those records which were deemed 
of infrequent uae were t r ans fe r r ed  t o  the Federal  Records 
Center. 

As the  bureau's publ icat ion o f f i c e r  and member of t h e  
publ icat ions committee, t he  d iv i s ion  C h i e f  expedited the 
pub l i ca t ion  of al l  books and pamphlets.  The cen t r a l l za -  
t i o n  of the bureau's publ icat ion program i n  one o f f i c e  
has resulted I n  more e f f e c t i v e  handling of the publica- 
tions through the p r i n t i n g  s tage.  
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fiATIONAL AND INTERNATIONAL COOPERATION 

National Agencies 

Cooperation was extended t o  agencies of t h e  nat ional  

Among these were furnishing U. S .  

government, t o  nat ional  soc i e t i e s ,  and t o  pr1vat;e c01)- 
cerns. I n  addition, c e r t a i n  spec ia l  interagency a c a v i - .  
t ies  were exercised. 
Sect ional  and WAC aeronaut ical  char ts  without overprints 
t o  t h e  U. S. A i r  Force Aeronautical C h a r t  and I n f o m i o n  
Center, supplying more than 2,200 aeronaut ical  char ta  of 
a l l  v a r i e t i e s  t o  t h e  Central  In t e l l i gence  Agency, and t h e  
presentat ion of copies of ecronaut ical  c h a r t  bases to a 
var i e ty  of other agencies. I n  cooperation w i t h  t h e  
National Aeronautical Education Council, 4,000 obsoletr! 
aeronaut ical  cha r t s  we;" shipped t o  selected un ive r s i t i e s  
and colleges, and map k i t s "  were sen t  t o  various scbools. 

A statement concerninq t h e  current functions of tDa 
bur.eau was prepared f o r  the I n s t i t u t e  of Government, 
University of North Carolina, and, i n  cooperation wi th  
the A i r  Force and Geological Survey, t h e  United S ta t e6  
statement on nau t i ca l  and aeronaut ical  char t ing was pre- 
pared for t he  United States Pan American I n s t i t u t e  of 
Geography and History report .  New Coast Guard Light 
L i s t s  were ed i t ed  f o r  t h e  correctness of t h e i r  geogrPphic 
nomenclature, and t h e  d iv i s ion  continued i t s  support of 
t he  na t iona l  "Operation Alert" program. 

provided on occasion8 t o  the  Office o f  t h e  Geographer, 
Department of State and t o  Members of Congress. Special  
l i a i s o n  was extended t o  the C i v i l  Service Commission i n  
the form of committee a c t i o n  on examinations, and a,td was 
given the *or- Waehington University i n  t h e  development 
of i t s  new curriculum l ead lng  t o  the degree of bachelor 
of science i n  cartography. 

on Geographic Names, and s u b s t a n t i a l  s t r i d e s  were lllade 
I n  t h i s  aspect  of the work. P a r t i a l l y  through t h e  
e f f o r t s  of t h i s  liaison a new system of handling domestic 
names has  been devlaerf wheyeby names s u b m i t t e d  t o  the 
Board by the bureau w f l l  qet prompt ac t ion  i n  t h e  f u t u r e .  

Procupement Committee uhlch has a t t aches  a l l  owr t h e  
world. 
Central  In t e l l i gence  agency map l i b r a r y  and t o  the 
Department of State.  

Cooperation i n  the f o r m  of geographic consul ta t ion was 

The divlaion continued t o  be represented on t h e  Board 

Full p a r t i c i p a t i o n  w a s  afforded the ,Interagency Map 

Special  loans of fo re ign  charts  were made to the 

IntcmxIatlonal Agencies 

The dlV3.8lOn contipLled i t s  a c t i v i t i e s  i n  in t e rna t iona l  
cooperat on. I n  dd% on t o  t h e  usual n t e rna t  onal ex- Change oi Imp8 an% &icat ions,  approx f. m a t e l y b  letters 



concerning this exchange were prepared,  and numerous 
s p e c i a l  s e r v i c e s  were performed along this l i n e .  A com- 
p l e t e  set  o f  ae ronau t i ca l  c h a r t  bases  was provided the  
Canadian Government, and more than 1CO new or r ev i sed  
n a u t i c a l  cha r t s  were fu rn i shed  var ious fo re ign  govern- 
ments. Xumerous f o r e i g n  c h a r t s  were rece ived  from 
maritime na t ions ;  equiva len t  q u e n t i t i e s  were s e n t  on 
exchange. A d i s p l a y  panel  was exh ib i t ed  a t  t h e  1958 
Pan American I n s t i t u t e  of Geography and l i i s to ry  meeting 
i n  Habana. I l l u s t r a t i v e  ma t t e r  on the bureau 's  - , e r t ic -  
i p a t i o n  i n  the  I n t e r n a t i o n a l  Geophysical Year was p r e -  
pared i n  coopera t ion  wi th  o t h e r  d iv i s ions .  

RESEARCH AXD GEVELOPFENT 

In t h e  performance of rebulcrr func t ions ,  a c e r t a i n  
amount of research  i s  normally performed. Kumerous in -  
c i d e n t a l  p i eces  of geographic research  were completed 
and the r e s u l t s  presented  i n  the  more than  2,600 l e t -  
t e r s  prepared.  

Severa l  r e r o r t s  were prepared on the  h i s t o r y  and 
theory  o f  names and presented  t o  the  Domestic Kames Com- 
mi t t ee  of  t h e  Board on Geographic Names wi th  a view t o  
e f f e c t i n g  changes i n  the  procedure for handl ing such 
nanes and of making the  names work of t he  d i v i s i o n  more 
e f f ec ti ve . 

Research was made on the oceanographic h i s t o r y  of  the  
Coest and Geodetic Survey, and a paper  was prepered i n  
conjunct ion  wi th  t h e  t i d e s  and cu r ren t s  d i v i s i o n  for the  
Nat ional  Academy of Sciences.  

A s p e c i a l  i n v e s t i g a t i o n  was made of  the p o s s i b i l i t y  
of e s t a b l i s h i n g  a f i l e  conta in ing  3'' x 5" cards depic-  
t i n g  microf i lm reproduct ions of t he  d i v i s i o n ' s  voluminous 
p h o t o e a p h i c  f i l e ,  Xhen completed i t  w i l l  f a c i l i t a t e  
t he  use o f  these  photographs not  only i n  the Xeshington 
o f f i c e  b u t  a l s o  i n  t h e  d i s t r i c t  o f f i c e s  and elsewhere. 

A study was made of the  phys ica l  p l a n t  and f a c i l i t i e s  
of a number of l i b r a r i e s ,  end a p lan  for the  reorganiza-  
t i o n  of the  bureau 's  l i b r a r y  and archf ves developed. 
With t h e  implementation of t h i s  p lan ,  a more e f f e c t i v e  
s e r v i c e  was developed. P a r t  of the development was the  
Dhysical s epa ra t ion  of  the  l i b r a r y  f ron  t h e  a rch ives .  
This  r e s u l t e d  i n  g r e a t e r  a c c e s s i b i l i t y  t o  the a rch ives  
and a 25 percent  i nc rease  i n  i t s  use.  

done t o  f a c i l i t a t e  s c i e n t i f i c  and engineer ing  r e sea rch  
wi th in  the bureau. Provis ion  was a l so  made f o r  t he  
add i t ion  of an a s s i s t a n t  a r c h i v i s t ,  and a research  
l i b r a r i a n .  Other innovat ions were t h e  c r e a t i o n  o f  a 
rtodlng room, replacement of wornout f u r n i t u r e ,  improve- 
ment of l i g h t i n g  and w a l l  co lo r ing ,  and the e l imina t ion  

?he r eo rgan iza t ion  of the l i b r a r y  and arch ives  was 



of conges t ion .  Obsole te  and n o n e s s e n t i a l  books and 
o t h e r  materials were removed, I n c l u d i n g  15 s q u a r e  feet  
of  o b s o l e t e  books and approximate ly  1,000 o t h e r  nones- 
s e n t i a l  volumes. These were r e p l a c e d  by c u r r e n t  end 
e s s e n t i a l  books and pamphlets.  For  e f f i c i e n t  handl ing  
of t h e s e  m a t e r i a l s ,  s e l e c t e d  new f i l e  equipment was i n -  
s ta l led .  Nearly 2,000 c h a r t s  from t h e  msp c o l l e c t i o n  
and about  10  cubic  feet  of  r e c o r d s  from t h e  l i b r a r y  and 
e r c h l v e s  branch  were t r a n s f e r r e d  t o  t h e  X a t i o n a l  Archives .  

aluminum was developed. Research i n t o  t h e  v a r i o u s  t y p e s  
of commercial p r o d u c t s  a v a i l a b l e  r e s u l t e d  I n  a new 
method of  c o n s t r u c t i n g  l i g h t w e i S h t  framework of e con- 
s i d e r a b l e  s a v i n g  I n  p r e p a r a t i o n  time f o r  t h e  b a s i c  pane ls .  
The weiEht of t h e  new e x h i b i t s  I s  only one-fourth t h a t  
of t h e  wooden p a n e l s .  I n  r e d u c i n g  t h e  w e i g h t  no d i s p l e y  
space  was s a c r i f i c e d .  S u S s t s n t i a l  s a v i n g s  a r e  b e i n g  
r e a l i z e d  on e x p r e s s  charges  f o r  t h e  e x h i b i t s ,  t h a t  a r e  
c o n t i n u a l l y  scheduled throughout  t h e  United S t a t e s .  
Research i n t o  t h e  p r e s e n t a t i o n  of v i sua l  a i d s  by us ing  
h i g h l y  s e l e c t i v e  s u b j e c t  m a t e r i a l ,  c o l o ~ ,  raised e f f e c t s ,  
and t h i r d  dimension is  e f f e c t i s e  i n  announcing our ser- 
v i c e s  and p r o d u c t s  t o  p o t e n t i a l  users. 

A new series of exh ib i t  p a n e l s  f a b r i c a t e d  from 



PERSONNEL ARD S M " X  DIVISION 

PERSONNEL 

A t  the c lose  of the year, the Coast and Geodetic Sur- 
vey employed 2,203 persons. l h i s  f igure  represents an 
increaee of 173 above the 2,030 persons on the roll on 
June 30, 1956. 

t i o n s ,  of which 12 were deaths and 32 retirements , and 
875 appointments. 
cluded 9 resignat ions,  10 retirements and the appoint- 
ment of 31 deck o f f i c e r s  and ensigns. 

C i v i l  se rv ice  personnel act ions included 714 separa- 

Commissioned personnel act ions ln- 

Awarda - 
Vnder the Honor Awards Program of t h e  Department of 

Commerce, t h e  following named persons received the Excep- 
t i o n a l  Service Award of the Department of Commerce (gold 
medal and c i t a t i o n )  "for outstanding contributions to  
the public service,  the Nation, or humanity": 

Richard J. Hager .James H. Nelson 

The following personnel received the Meritorious Serv- 
i c e  Award of the Department of Commerce ( s i l v e r  medal and 
c i t a t i o n )  "for service of unusual value t o  the Depart- 
ment" : 

Lesl ie  F. Bailey Austin C. Poling 
Granville K. Enrminizer W i l l i a m  Shofnos 
Wilfred B. Harrison W i l l i a m  M. Smlth 
W i l l i a m  T. M c O i ~ i s  Steph6n Yachmetz, Jr. 
Price L. Neal 

College Magnetic Observatory Group Award, College, 

Clyde J. Beers W i l l i a m  H. Schmieder 
W i l l i a m  W. Husemeyer Claude Swam 
George E. A r t h u r  Joseph Collins 

Alaska. 

Wndsay P. Disney, Fastace S. Hart, Wilbur R. Lea, and 
Douglas L. Parkhurst received Length of Service i n s i g n i a  
f o r  40 years  of service i n  the  Department. 

Retirements 

The following commlssioned o f f i c e r s  were r e t i r e d  from 
ac t ive  duty a f t e r  the indicated number of  years  o f  service 
i n  t h e  bureau: 

Capt. W. H. Bainbridge (34) Rear A b .  C. A. Schanck (32)  
Rear Adm. W. M. Gibson (33) Capt. Henry 0 .  For t in  (32) 
Capt. Ector B. Latham (33) Capt. P. L. Bernstein (31) 
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Capt. C. Le Fever(31) Comdr. 5 .  E. Morrla (30) 
Capt. R. C. Boletad (30) Comdr. Paul Taylor (27) 

act ive duty a f t e r  indicated number of years of se rv ice  
i n  the  Government: 

The following civil service personnel r e t i r e d  from 

Timothy Lyons (47 Thomas Alger (19) 
Wilbur R. Lea (40 1 
Mary E. Baker (39) Vassar Hamilton (18) 
Albert H. Coombs (37) George Conlon (18) 
James E. Baker (34) Louis Kerdock (18) 
Lawrence Seamon (34) Lafayette Chadwick (16 )  
Ruth Shepard (34) E l l a  B. Grimes (16) 
Martha Parr (32) Luc i l l e  Bremmer-de Mendz (15) 
Daniel B. Howard (32) Margaret B. J .  Gay (15) 
P h i l i p  Cohen ( 2) Richard Mansfield (14) 
Ruth Riggs (31j Edmond F. McCarth (10)  
Helena KcGraw (23) Mary c. Zunes (107 
Bernard O'Flaherty (22) Albert W. Brain (10) 
John B. McDonald (21) Allen R. G r i f f i n  ( 7 )  
Marjorie Kidwell (21) John bl. Huesey ( 7 )  
Vera Wysocki (20) Paator Morales (6) 

Joseph Ray (20) 



BEDGET AND FISCAL D I V I S I O N  

OPERATIONAL ACTIVITIES 

Additional a c t i o n  was taken toward the  cen t r a l i za t ion  
of acsounting and providing meaningful f i s c s l  data  f o r  
management on a .timely b h s i s .  The bureau's payrol l  opor- 
s t i o n  with the  exception of pay and allowances of commis- 
sionec? o f f i c e r s ,  the monthly r e p o r t s  of reimburuable 
earnings,  and the borld allotment r epor t s  ware converted 
to a mechanized basis  t o  f a c i l i t a t e  preparat ion and t o  
make the accomplishmcnt more timely. The c e n t r a l i z a t i o n  
of accounting was completed f o r  a l l  cos t  centers  except 
t h e  ships  on the west coast. The bureau's Accounting 
X m a l w a s  approved by the Office of the Secretary and 
t ransmit ted t o  the General Accounting Office for the  ap- 
proval  of the Comptroller General. The procodure for 
handling the mult iple  b i l l i n g  covering gasoline consump- 
t i o n  iil the  f i e l d  was s implif ied r e s u l t i n g  i n  savlngs i n  
time and paperwork. 

The bureau's 1959 budget es t imates  were developed and 
presented on a cost  bas18 for the  f i r s t  time. A r epor t  
showing workload plans and accomplishments i n  u n i t s  and 
d o l l a r s  w a s  developed f o r  use of management. 

?he following funds,  from sources ind ica t ed ,  were 
niade ava i l ab le  t o  the bureau during the f i s c a l  year  1958: 

Appropriations : 1/ S a l a r i e s  end Bpenses . .  .................. .$11,828,037- 
S a l a r i e s  and Expenses (advance procure- 

ment appropriat ion,  Publlc Law 472, 
85th-Congress, approved June 30, 1958). . 

Construction of a survey ship.  ............ 
Total appropriat ions. .  ................ 

Reimbursements from o the r  agencies.. ........ 
Working Funds received from: 

Department of S t a t e  ....................... t;;g4/ 
Total  Working m n d s  ................... 

Transfer from: 
In te rna t lona l  Cooperation Administration.. 188,100 

To ta l  Funds received.. ................ $22,728,905 

I. Includes $278,037 for pay inc rease ,  Public Law 472, 
85 th  Congress, approved June 30, 1958. 

2. Includes p r i o r  year unobligated balance of $3,679,466 
made avai lable  t h i s  year. 

3. Include8 $54,544 an t i c ipa t ed  f o r  pay increase.  
4. Unobligated balance of p r i o r  year ,  avai lable  this year. 

Collectlone covering a l l  miscellaneous r e c e i p t s ,  i n -  
c luding sales o r  nau t i ca l  and aeronaut ical  cha r t s  and 
related publicat ions,  t o t a l e d  $698,807, as compared wi th  
$625,683 &ring the  preceding year. 



O R G A N I Z A T I O N  AND MAliAGEbENT DIVISION 

OPERATIONAL ACTIVITIES 

The organiza t ion  and management d i v i s i o n  a c t i v i t i e s  
during f i s c a l  yea r  1958 involved p a r t i c i p a t i o n  i n  a 
v a r i e t y  of s t u d i e s ,  ana lyses  , reviews, and r e p o r t s  on 
organiza t ion ,  workload, procedures ,  space,  e t c . ,  ranging 
i n  scope from ind iv idua l  pos i t ionn  t c  bureauwide. The 
fol lowing items a r e  some of the  more s i g n i f i c a n t  accom- 
pl ishments  during the  year: 

i n g  independent s t u d i e s ,  reviews, and appra i sa l s  for 
o f f i c i a l s  i n  t h e  bureau on the  e f f ec t iveness  and e f f i -  
c iency w i t h  which opera t ions  a re  being perforned,  was 
e s t ab l i shed  and placed i n  e f f e c t  about January 1, 1958. 
The guide l ines  of the  program have been f a i r l y  w e l l  es- 
t ab l i shed .  Xost of the  opera t iona l  aspec ts  of the  
budget and f i s c a l  d iv i s ion  and a t  l e a s t  one branch of 
the  admin i s t r a t ive  se rv ices  d i v i s i o n  have been reviewed. 
Several  o t h e r  miscel laneous reviews were a l s o  completed. 

Complete and accura te  func t iona l  s ta tements  of a l l  or- 
gan iza t iona l  segments i n  the bureau a re  one of  t he  bas i c  
requirements for e f f e c t i v e  management a t  a l l  opera t ing  
l e v e l s ,  both t echn lca l  and adminis t ra t ive .  For the first 
time i n  many yea r s ,  t hese  func t iona l  s ta tements  were r e -  
v i sed  and brought up t o  da t e  for a l l  o rgan iza t iona l  u n i t s  
of the  Washington o f f i c e  and the d i s t r i c t  o f f i ces .  T h i s  
func t iona l  cha r t  w i l l  be d i s t r i b u t e d  t o  the Washington 
o f f i c e  and the  d i s t r i c t  o f f i c e s .  As func t iona l  and organ- 
i z a t i o n a l  changes become necessary,  the ind iv idua l  seg- 
ment involved w i l l  be reviewed f o r  approval by the 
M r e c t o r ,  and new shee ts  p r i n t e d  and t ransmi t ted  t o  t h e  
ho lde r s  of  t he  char t s .  

f u n c t i o n a l  change approved sometime ago involv ing  the 
adminis t ra t ive  se rv ices  d i v i s i o n  and instrument d i v i s i o n ,  
procedures were worked out  and p laced  i n  e f f e c t  f o r  the  
t r a n s f e r  of t h e  instrument  s torage  and i s s u e  func t ion  
from t h e  inatrument d i v i s i o n  t o  the  adminis t ra t ive  serv- 
i c e s  d iv i s ion .  

A much needed po l i cy  on the  purchase,  r e p a i r ,  and d i s -  
p o s a l  of personal  proper ty  was developed and approved and 
the procedures w r i t t e n  and disseminated t o  the f i e l d  par-  
t i e s  t o  ca r ry  ou t  the r ev i sed  po l i cy ,  This change i n  
p o l i c y  involves  a much g r e a t e r  u t i l i z a t i o n  of l o c a l  r e -  
p a i r  and supply s e r v i c e s ,  thereby reducing t o  t h e  fu l l e s t  
ex ten t  p r a c t i c a b l e  the c o s t  of handl ing and shipping m i s -  
cel laneous i t ems  between the Washington o f f i c o  and the  
f i e l d  i n s t a l l a t i o n s .  

Under the  aSSiStant d i sburs ing  o f f i c r r  system, each 

An i n t e r n a l  a u d i t  program, s p e c i f i c a l l y  aimed a t  mak- 

As a f i n a l  s t e p  i n  ca r ry ing  ou t  an organiza t iona l  and 
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one of t h e  approximately e i g h t y  p a r t i e s  i n  t h e  f i e l d  
maintained i n d i v i d u a l  accounts  w i th  s e v e r a l  o i l  compa- 
n ies .  Many b i l l i n g s  for small  p a r t i e s  were very small, 
i nvo lv ing  only a s i n g l e  o r  a few d e l i v e r i e s .  The cen- 
t r a l i z a t i o n  o f  t h e  payment o f  b i l l s  i n  the  Washington 
o f f i o e  poin ted  up the need f o r  some conso l ida t ion  of 
b i l l i n g  i n  o rde r  t o  reduce t h e  hand l i r a  of numerous b i l l s  
monthly, many of which were from the same company but f o r  
d i f f e r e n t  p a r t i e s .  Arrangements were made wi th  the var- 
ious  o i l  companies t o  i s s u e  bureau c r e d i t  cards  mmbered 
t o  i d e n t i f y  t h e  i n d i v i d u a l  p a r t y ,  thereby  consol ida t ing  
the monthly b i l l i n g s  from each company i n t o  one b i l l .  
This has r e s u l t e d  i n  a r educ t ion  from more than  200 month- 
l y  b i l l i n g s  from o i l  companies t o  about 13. 

The d i v i s i o n  coordinated t h e  Departnent s Spring Clean- 
i n g  Campaign i n  the  bureau. This d r i v e ,  along wi th  the  
r e g u l a r  records  nanagement program, r e s u l t e d  i n  the  dis- 
posa l  of over 1,000 cubic f e e t  of obso le t e  records  and the  
t r a n s f e r  of approximately SO0 cubic f e e t  t o  the  Federal  
Records Centers. 

S i x  i n fo rma t iona l  i s suances  were published. Thi r ty-  
t h r e e  permanent I ssuances  were publ ished,  and 29 re- 
scinded. I n  response t o  r eques t s ,  33 s p e c i a l  r e p o r t s  or 
evalua t ions  of proposed i ssuances  were submitted to t he  
Department . 



ADMINISTRATIVE SERVICES DIVISION 

OPERAT IONAL ACT I VITI ES 

Several a c t i v i t i e s  were t r ans fe r r ed  during the year 
from the o f f i c e  of the d iv i s ion  chief .  Preparation of 
i n v i t a t i o n s  t o  bid was made the r e spons ib i l i t y  of the 
procurement branch. Providing divis ions w i t h  c e r t a i n  
types of o f f i c e  services ,  maintenance and r epa i r s ,  essen- 
t i a l l y  a procurement funct ion was also t ransferred to  
t h a t  branch. 
f e r r ed  from several  o f f i c e s  and c e n t r a l l y  located i n  the  
property management branch. 

The s t a t u s  of 40 o r  more t i d e  observers as employees 
was converted t o  tha t  of contractors .  Additional work in 
contract ing for these services  was more than o f f s e t  by 
reducing the administrative procedures Involved i n  h i r i n g  
personnel and maintaining de ta i l ed  payrol l  s e l ec t ions  f o r  
them. Arrangements were made for t h e  purchase and ship- 
ping of suppl ies  and equipment for the  geodetic program 
for Ethiopia undertaken by personnel of Coast and Geo- 
d e t i c  Survey i n  connection with technical  programs of the 
In t e rna t iona l  'Cooperati on Administrati on. 

The following are some of the more s ign i f i can t  s ta t is-  
t i c s  i n  connection with the  major a c t i v i t i e s  of the d i d -  
sion. Procurement actions processed by the Washington 
o f f i c e  accounted for a t o t a l  d o l l a r  value of apprgximately 
$1,870,000, or an increase of $298,000 over the  previous 
f i s c a l  period. 

Our t o t a l  shipments of instruments,  equipment , cha r t s ,  
mater ia ls  and suppl ies  amounted t o  795 tons of which 81 
percent went by motor f r e i g h t .  Rail ,  air, express, m a i l ,  
bureau t rucks,  and water f r e i g h t  ca r r i ed  the remaining 
19 percent,  o r  147 tons. This  compares with t o t a l  ship- 
ments of 1,099 tons i n  the prebious year. The decrease 
is due p r inc ipa l ly  t o  a reduction i n  the t o t a l  of Sec- 
t i o n a l  and Route cha r t s  d i s t r i b u t e d  together  with a 
l e s s e r  d i s t r i b u t i o n  of a smaller s i z e  of the Approach 
and Landing charta.  

The bureau's 348 notor  vehicles  t raveled 4,135,749 
miles. Although 106 miles more per vehicle were record- 
ed, the t o t a l  coat p e r  mile decreased s l i g h t l y  o r  about 
0.03 cents  less p e r  mile than I t  cost the Survey i n  the 
previous year  t o  operate 337 vehicles.  

Records concerning r e a l  property were t r ans -  

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

About 649,000 copies from 6,500 hectograph masters 
were made of memorandums containing information, not ices  , 
tabulated da ta ,  e t c ,  



AF' PENDIX 

PUBLICATIONS ISSUED 

Geodeag 

The following publ lcat ions containing Plane Coordi- 
na te  In te rsec t ion  Tables (29 minutes) were printed: 

Arkansas, Publication 65-1, Par t  3. 
South Carolina, Publ icat ion 65-1, P a r t  38. 
Virginia,  Publ icat ion 65-1, Par t  4.4. 

Other publ icat ions issued during the year: 

Gravity Control Measurements I n  North America, Publica- 
t i o n  63-1. 

Geodetic Operations i n  the United S ta tes  and i n  Other 
Areas Through Internat ional  Cooperation, 1954-1956, 
by Charles Pierce,  Publ icat ion 60-1. 

- Tides, Currents, OcminORraPhY 

Tide and t i d a l  current  t a b l e s  for the  year  1959 were 
prepared as follows: 

Tide Tables, Europe and West Coast of Africa ( including 

Tide Tables, East Coast,  North and South America ( in- 

Tide Tables, West Coast, North and South America ( in-  

Tide Tables, Central  and Western Pac i f ic  Ocean and 

Tidal Current Tables, Atlant ic  Coast, North America. 
l i d a l  Current Tables, Pac i f ic  Coast, North America and 

the Nediterranean Sea).  

cluding Greenland). 

cluding Hawaiian Islands). 

Indian Ocean. 

A s i a .  

Other publ icat ions issued were a s  follows: 

Special Tide Tables, Selected Places i n  Greenland, C a n -  
ada, and Alaska, 1958 (for o f f i c i a l  use) .  

Density of Sea Water a t  Tide S ta t ions ,  Atlant ic  Coast, 
North and South America. Publication 31-2 ( F i f t h  
e d i t i o n ) ,  1957. 

Geomap;netism & Seismo1og;E 

The fol louing geomagnetic publications were issued: 

Seven volusnes of magnetograms and hourly values (MHVs) 
from observatories were issued a8 follows: College, 
1952; Honolulu, 1952, 1953; San Juan, 1952, 1953; 
S i tka ,  1953; and !Cucson, 1953. 
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Seiamological publications issued,  or i n  press ,  in- 
cluded the following: 

United S ta tes  Earthquake, 1956, by R. J. Braeee end 
W. K. Cloud. 

Earthquake Invest igat ion i n  the Unlted S ta tes  , Special 
Publication No. 282 (Revised 1958 1. 

Earthquake History of the United S t a t e s ,  Par t  I ,  Conti- 
nental  United S ta tes  (Exclusive of California end 
Western Nevada), and Alaska, S e r i a l  609 (Revised 1956). 

Seismological Bulletin--April 1957 through March 1958. 
Abstracts of Earthquake Reports f o r  the Pacif ic  Coast 

and the Western Mountain Region--four quarters  of 
1957, and the f i r s t  quar te r  of 1958. 

Coast Pi lot  

Supplements t o  the Coast P i l o t s ,  containing changes 
and new information, were issued f o r  eight volumes. 

MI s ce 11 ane ou s 

The seventh and f i n a l  issue of The Journal of the 
Coast and Geodetic Survey was issued. A cumulative in- 
dex of numbers 5 ,  6 ,  and 7 of The Journal was a l so  
l a  sued. 

A aer ies  of Technical Pul le t ins  was inaugurated t o  
present t o  the personnel of the bureau end t o  others the 
r e s u l t s  of research end development i n  the various 
f i e l d s  of the  Survey's a c t i v i t i e s .  It i s  designated for 
quick publ icat ion end diaaemination and supersedes The 
Journal. The numbered b u l l e t i n s  a re  available for pub- 
l i c  d i s t r i b u t i o n  while those designated by a l e t t e r  a re  
f o r  o f f i c i a l  use only. 
the year: 

Aerotriangulation Adjustment of Instrument Data by Com- 
puta t iona l  Methods, W i l l i a m  D. .Harris,  Technical 
Bul le t in  No. 1, January 1956. 

Tellurometer Traverse Surve 8 ,  Hal P. Demth, Technioal 

Recent Increases i n  Coastal Water Temperature and Sea 
Level-California'to Alaska, H. B. Stewart, Jr., 
B. D. Ze t le r ,  and C. B. Taylor, Technical Bul le t in  

The following were issued during 

Bul le t in  No. 2, March 195 5 . 
NO. 3, May 1958. 

The Development OS Portable Echo-Sounders i n  the Coast 
and Geodetic Survey, Thomas J. Hlckley, Technical 
B u l l e t i n  Special  A, May 1958. 

PAPERS PUBLISHED 

Coaat and deodetic Survey Field Demonstration of Survey- 
i n g  and Mapping Operations, Ernest J. Parkin, Survey- 
i n g  and Mapping, July-September 1957. 

150 Years of Nautical Charting Progress, A. L. Shalowibr, 
@me ying and Mapping, July-September 1957. 
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Observers, Taka Care, Roy M. Syla r ,  Surveying and Map- 
pirlg, July-September 1957. 

Level Vials--Their Manufacture, Use and P e c u l i a r i t i e s ,  
Douglas L. Parkhurst ,  Journal  of the Frankl in  Ins t i t ube ,  
Augu s t 19 57. 

Alexander Dallas Bache--Pioneer American S c i e n t i s t ,  A. L. 
Shaloui tz ,  Journal  o f  the Washington Academy of Scl- 
encee, August 1957. 

Paper 1330, Proceedings of the American Society of 
C iv i l  Enaineers, Aumst 1957. 

Hurricane Effect on Sea Level a t  Charleeton, B. D. Zet l e r ,  

Evolution of Coastal  Charting, H. Arnold Karo, Sperry- 
scope, 4th Quarter, 1957. 

Geodesy, Foundation f o r  National Mapping, A. L. Shalo- 
u i t z ,  The Mi l i t a ry  Engineer, September-October 1957. 

I n t e n s i t y  D i  s t ri bu t 1 on and Strong -Mo t i on Sei smo R r  aph 
Resul ts ,  W i l l i a m  K. Cloud, Bu l l e t in  of the Seismologi- 
c a l  Society or America, October 1957. 

The Coast and Geodetic Survey i n  the Phi l ippine Is lands,  
Earle A. Deily, The Journal ,  Coast and Geodetic Survey, 
October 1957. 

Angle Measurement With Wild T-2 Theodolite, Gilber t  R. 
Fish and W i l l i a m  N. Martin, The Journal ,  Coast and 
Geodetic Survey, October 1957. 

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

Louisiana Coast and Offshore Triangulation, Ross A. Gll- 
more, The Journal ,  Coast and Geodetic Survey, October 

Drum Buggy, S. B. Grenell ,  The Journal ,  Coast and Geo- 
d e t i c  Survey, October 1957. 

Accuracy Limitations i n  Vector Airborne Magnetometer 
Surveys, James V. Hastings and Wesley M. But ler ,  The 
Journal ,  Coast and Geodetic Survey, October 1957. 

Application of Electronic  Pos i t i on  Indicator  t o  Long- 
Line Geodetic Measurements, Thomas J. Hickl’ey, The 
Journal,  Coast and Geodetic Survey, October 1957. 

ER-Type Raydlst System of Pos i t i on  Control, Thomas J. 
Hlckley and Roswell C. Bolstad, The Journal,  Coast and 
Geodetic Survey, October 1957. 

Hydrographic Work of the Coast and Geodetic Survey, K a r l  
B. J e f f e r s ,  The Journal ,  Coast and Geodetic Survey, 
October 1957. 

Saf‘ety Devices f o r  Leveling Partiea,  Emerson E. Jones,  
The Journal,  Coast and Geodetic Survey, October 1957. 

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

Deflection of t he  Ver t i ca l  Above Sea Level, H y m a n  Orlin,  
The Journal ,  Coast and Geodetic Survey, October 1957. 

A Century and a Half of S c i e n t i f i c  Nautical  Charting, 
A. L. Shalowitz, The Journal ,  Coast and Geodetic S U P -  
vey, October 1957. 

Federal L i a b i l i t y  for Failure  of Navigational Aids,  A. L. 
Shalowftz, The Journal,  Coast and Geodetic Survey, 
October 1957. 

Scr ibing Map Detai ls  on P l a s t i c ,  Josef J. S t r e i f l e r ,  The 
Journal, Coast and Geodetic Survey, October 1957. 

1957 
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Stereotr iangulat ion Adjustment, 0. C. Tewinkel, The Jour- 
na l ,  Coast and ffeodetic Survey, October 1957. 

Modifications i n  Second-Order Astronomic Posi t ion Deter- 
minations, Curt is  W. Thorson, The Journal, Coast and 
Geodetic Survey, October 1957. 

The D i x l e  Valley--Fairview Peak, Nevada, Earthquakes of 
December 16, 1954, Geodetic Measurements, C. A. Whitten, 
Eul le t in  of the  Seismological Society of America, 
October 1957. 

Tsunamis, The Strangest Waves on the Sea, E l l i o t t  B. 
Roberts, U. S. Naval I n s t i t u t e  Proceedings, November 

Extreme Sea Water Temperatures and Densities Along the 
North Atlant ic  S ta tes  During Summer 1955, C. B. Taylor, 
Journal of Marine Research, November 1957. 

Electronic Distance Measuring Devices, John H. Br i t ta ln ,  
Revista Cartograflca, 1957. 

Coast and Geodetic Survey Act iv i t ies  i n  Alaska, B. Arnold 
Karo, The Arctic Club, Sea t t le ,  Wash., 1957. 

A Preliminary Report on a Differen t ia l  Magnetograph, J b  kfr 
Nelson, h a l s  of the Internat ional  Geophysical Year, 

The Dif fe ren t ia l  Magnetograph f o r  the College (Alaske) 
Magnetic Observatory, J. H. Nelson, Annals of the Inb 
te rna t iona l  Geophysical Year, 1957. 

The U. s. Geomagnetiam Program of the Internat ional  @eo& 
physical Year, J. H. Nelson ( i n  Spanish), Revista 
Cartografi ca, 1957. 

Surveys of Urban Areas, Murray Y. Poling ( i n  Spanleh), 
Revista Cartografica, 1957. 

Seismological Act iv i t ies  or the Coast and ffeodetic Sur- 
vey i n  1954 and 1955, E l l l o t t  B. Roberts and W i l l l a r e  & 
Cloud, Bul le t in  of the  Seismological Society of b a r s  
i c a ,  January 1958. 

A M r e c t  Proof for  the Least Squares Solution of a S e t  
of Condition Equations, Erwin Schmid, American Mathe- 
matical  Monthly, January 1958. 

The Tellurometer f o r  Control Suryeys, John H. Bri t ta ln ,  
The Mil i tary Engineer, March-April 1958. 

Ferdinand Hassler'e Girt to  America, E l l i o t t  B. Roberta, 
Journal of the Washington Academy of Sciences, March 

They Take the  Earth!s Measure, E l l i o t t  B. Roberts, Think, 
March 1958. 

The Future of' Analytical Aerial  Triangulation, G. C. Te- 
winkel, Photogrammetric Engineering, March 1958. 

Pmtec t ion  Against Selsmlc SeP Waves, H. Arnold 
Shore and Beach, April  1958. 

The Geodlmeter and Tellurometer, Austin C.  
1617, Proceedings o f  the Amerioan Society of c V i 1  En- 
gineers b April  1958, 

Tidal Movement i n  the Ca e Cod Canal, Massachu130tts, 
B. W. Wilcox, Paper 1&, Proceedings of the American 
Society of Civil Engineers, April  1958. 

Upetream Bottom Currefit8 i n  New York Harbor, H. 0. 
Stewart, Jr., 9cien00, May 9, 1958. 

1957- 

1957 9 

1958 

' Paper 

67 



Pamplona Searidge 1779-1957, George F. Jordan ,  In t e rne -  
t i o n a l  Hydrographic Review, May 1958. 

E lec t ron ic s  i n  t h e  Coast and Geodetic Survey, P a r t  1, 
H. Arnold Karo, S igna l ,  June 1958. 

Background and Technical  Objec t ives  i n  Geomagnetism, 
.E. E. Roberts and D. G. Knapp, Geophysics and the  I C Y ,  
Monograph No. 2 ,  American Geophysical Union, 1958. 

Ar t io l ee  for Reference Books 

f i e l d s  r e l a t e d  t o  the  work of t h e  bureau were prepared  
f o r  p u b l i c a t i o n  i n  encyclopedias  and yearbooks. These 
inc luded  e n t r i e s  on "Surveys, United S t a t e s  Government , I 1  

"Surveying, and "Tides" for Encyclopedia Americana; 
"Cartography" and "Geodesy" for Americana Annual; "Seie- 
mology for C o l l i e r ' s  Encyclopedia Year Book, New I n t e r -  
n a t i o n a l  Year Book, and Br i t ann lca  Book of the  Year. 
A r t i c l e s  on overall  a c t i v i t i e s  of t h e  bureau were also 
prepared  f o r  t he  Br i t ann lca  Book of the Year, t h e  Ency- 
c loped ia  Americana, t h e  Americana Annual, the  New I n t e r -  
n a t i o n a l  Year Book, t h e  Universal  Standard Encyclopedia, 
t h e  New Standard Encyclopedia, and t h e  Index General is .  

PAPERS PRESENTED 

The Coaet and Geodetic Survey and ROTC, H. Arnold Karo, 
Fo r t  Belvoi r ,  Va., J u l y  1957. 

I n s t a l l a t i o n  of the  D i f f e r e n t i a l  Magnetograph, Clyde J. 
Beers , Eighth  Alaskan Science Conference, Anchorage, 
Alaska, September 1957. 

Hurricane Microseisms i n  tb Western A t l a n t i c ,  D, S. 
Carder and R. A. Eppley, l l t h  General Assembly of t h e  
I n t e r n a t i o n a l  Union of Geodesy and Geophysics, Septem- 
b e r  1957. 

Seismic Wave Trave l  Times from Surface Foci , '  D. S. Carder ,  
L. F. Bai ley ,  and J. Hershberger, l l t h  Oeneral Assembly 
of t he  I n t e r n a t i o n a l  Union of Geodesy and Geophysics, 
Septenber  1957. 

F i f t e e n  Decades of Applied Science and Engineering, H. 
Arnold Karo, Sojourners  Club, Washington, D. C . ,  
September 1957. 

Nau t i ca l  Char t s  for Safe  Navigation, H. Arnold Karo, 
Nat ional  S a f e t y  Council, Chicago, Ill., October 1957. 

Coast and Geodetic Survey P a r t i c i p a t i o n  i n  I n t e r s t a t e  
Highway Programs, M i l l e r  J. Tonkel, Annual Meeting o f  
t h e  Nat ional  Highway Conference for County Engineers 
and O f f i c i a l s ,  French Lick,  Ind. ,  October 1957. 

What We Are Doing About Seismic Sea Waves, H. Arnold 
Karo, S i x t h  I n t e r n a t i o n a l  Conference on Coastal  Engi- 
neer ing ,  Ga inesv i l l e ,  F la . ,  December 1957. 

I C Y  Operations i n  An ta rc t i ca ,  J o e l  B. Campbell, Washing- 
t o n  Soc ie ty  of Engineers ,  Washington, D. C . , J m a r y  
1958, and Geography Department of George Washington 
Univers i ty ,  Apr i l  1958. 

Severa l  a r t i c l e s  dea l ing  w i t h  s p e c i a l i z e d  s c i e n t i f i c  

f i f t e e n  Decades of S c i e n t i f i c  and Engineering Progresa,  
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a. Arnold Raro, Union College, Schenectady, New York, 
February 1958. 

Seismic Waves from the Nevada Underground Ekplosion of 
September 19, 1957, L. F. Bailey and C. F. Romney, 
Annual Meeting of the Seismological Society of America, 
March 1958 and the Annual Meeting of the American Geo- 
physical Union, Nay 1958. 

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

Aerotriangulation Testa , 0. C. Tewinkel, American Society 
of Photogrammetry, Washington, D. C., March 1958. 

Geomagnetism i n  the International Geophysical Year, 
E l l i o t t  B. Roberta, Technical Seminar of' National 
Analine Division, Hopewell, Va., A p r i l  1958. 

Challenge of Oceanography, H. B. Stewart, Jr., Hampden- 
Sydney College, A p r i l  1958. 

Applications of the Tellurometer, H a l  P. Demuth, Annual 
Meeting of the American Geophysical Union, May 1958. 

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

Geomagnetism i n  the International Geophysical Year, J. H. 
Nelaon, North Carolina Academy of SciencesI May 1958. 

Net Upstream Flow of Bottom Water I n  New York Harbor, 
Harris B. Stewart, Jr., Annual Meeting of the American 
Geophysical Union, May 1958. 

Recent Ocean Temperatures and Sea Level Anomalies on the ' 

West Coast, B. D. Zetler,  H. B. Stewart, Jr., and C. E. 
Taylor, Annual Meeting of the American Geophysical 
Union, May 1958. 

Distortion i n  Continental Triangulation, C. A. Whitten, 
Annual Meeting of the American Geophysical Union, May 

The Australian Seiemological Projects , 9. S. Carder, 
Annual Meeting of the Eastern Section of the Seiamolog- 
i c a l  Society of America, June 1958. 

Cartographic Compilation Techniques in Use by the  Coast 
and Geodetic Survey, 0. K. Bumlnieer, Jr., Second In- 
ternational Cartographic Conference , Chioago, Ill. , 
June 1958. 

Structural  Relationshlpe of the Charleston, S. C. Earth- 
quake, J. N. Jordan, Annual Meeting of  the Eastern 
Section of the Seismological Society of America, 
June 1958. . 

Techniques i n  Use by the Coast and Geodetic Survey, Oor- 
don B. Littlepage, Jr., Second International Carto- 
graphic Conference , Chicago , Ill. , June 1958. 

Antarctic Seismicity, L. M. Murphy, Annual Meeting of the 
Eastern Section of the Seiamologlcal Society of Amer- 
i ca ,  June 1958. 

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

Coast and Geodetlo Survey Telemeter for Seismic Record- 
ing, F. H. Werner, Annual Meeting of the Eastern 
Section of the Seismological Society of Amerioa, 
June 1958. 
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