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PROVINCE, R/V THOMPSON, SEPT-OCT 1974 

By: Roland von Huene, Bruce F. Molnia,  Ter ry  R. Bruns, 

and P a u l  R. Car l son ,  U.  S. Geolog ica l  Survey 

I n  September and October  1974,  t h e  U. S .  Geological Survey, i n  

c o n j u n c t i o n  with t h e  U n i v e r s i t y  o f  Washington, conducted a 

geophys ica l  c r u i s e  i n  the Gulf o f  Alaska (Fig .  1, Loca t ion  map) t o  

o b t a i n  d a t a  f o r  t h e  a p p r a i s a l  o f  resourc .es  and environmental  hazards 

p r i o r  t o  o i l  and gas lease s a l e s .  Records were a c q u i r e d  a long  

approximately  6500 k i l o m e t r e s  of track 1 i n e s ; a s  shown on Maps 1 

and -2, and i n c l u d e d  s e i s m i c  r e f l e c t i o n ,  g r a v i t y ,  and magnet ic  d a t a .  

T h i s  report i n d i c a t e s  t h e  s e i s m i c  r e f l e c t i o n ,  records t h a t  a r e  p u b l i c l y  

a v a i l a b l e  and it i n c l u d e s  a t e x t  L i s t i n g  system s p e c i f i c a t i o n s ,  

sh ipboard  p rocedures  and n a v i g a t i o n a l  accuracy ,  and maps of t h e  

t r a c k  l i n e s  (Maps 1 and 2 ) .  The microfilm p r i n t s  o f  t h e  s e i s m i c  

' r e f l e c t i o n  r e c o r d s  and t h e  sh ipboard  l o g s  are a v a i l a b l e  from: 

Alaska Techni-cal Data Uni t  
345 M i d d l e f i e l d  Road 
Menlo P a r k ,  CA 94025 
Phone: (415) 323-8111., E x t  2342 

N a t i o n a l  Geophysical  and S o l a r  T e r r e s t r i a l  Data Cen te r  
EDS/NOAA 
Eoulder ,  Colorado 80302 

Five r e v e r s e d  r e f r a c t i o n  l i n e s  were a l s o  s h o t ;  t h e s e  have been 



a v a i l a b l e  i n  Open F i l e  Report  75-283 (Core and o t h e r s ,  19751, and 

track l i n e s  for  t h e  f i v e  p r o f i l e s  a r e  shown on Map 1. The 

gravity and magnet ic  data are  s t i l l  i n  p r e p a r a t i o n  and w i l l  be 

made a v a i l a b l e  l a t e r .  

The c r u i s e  c o n s i s t e d  of four legs: Leg I was a  t r a n s i t  from 

S e a t t l e ,  Washington, t o  Yakutat ,  ~ l a s k a ,  L e g  I1 was between Yakutat  

Bay and Kayak I s l a n d  t o  c o l l e c t  d a t a  (Map I), Leg 111 was between 

Kayak I s l a n d  and Montague I s l a n d  t o  c o l l e c t  d a t a  (Map 21, and Leg 

I V  w a s  a t r a n s i t  back t o  S e a t t l e .  The records i n  t h l s  open 

f i l e  a r e  f r o m  Legs I1 and 111, w i t h  one a d d i t i o n a l  l i n e  s h o t  on 

Leg I V  between Kayak I s l a n d  and Yakutat  Bay (Line 24,  Map 1). T 

Tab le  1 shows t h e  s t a r t  and end t i m e s  f o r  t h e  four l e g s  and 

major breaks w i t h i n  Legs I1 and 111. (Note: J u l i a n  Day w r i t t e n  

on a l l  r e c o r d s  i s  one day more t h a n  t h e  actual J u l i a n  Day.for 

a p a r t i c u l a r  d a t e ,  due t o  an  e r ror  a t  t h e  beg inn ing  of t h e  c r u i s e . )  

A l l  t h e  times on Maps l and 2 and w r i t t e n  on t h e  records a r e  

l o c a l  times. 

Three s e p a r a t e  s e i s m i c  r e f l e c t i o n  systems were operated 

s ipml taneous ly  and prov ided  h igh  f requency and i n t e r m e d i a t e  

f requency a c o u s t i c  r e c o r d s .  The s p e c i f i c a t i o n s  f o r  each  system 

are shown i n  Tab le  2.  Examples of r e c o r d s  from each o f  t he  

sys tems showing a n n o t a t i o n  of t h e  l i n e s  a r e  shown i n  F i g u r e s  2-4. 

Examples o f  the shipboard logs kept  f o r  each system a r e  shown i n  

Figures 5-7. 



The precision of n a v i g a t i o n  on Legs I I , a n d  111 was v a r i a b l e  

because  of bad weather and f a i l u r e  of t h e  Decca H i  F ix  system. 

N a v i g a t i o n a l  systems o p e r a t e d  i n c l u d e  n o t  on ly  Decca Hi F i x ,  

b u t  also S a t e l l i t e  n a v i g a t i o n ,  and Loran A. Table  3 l ists 

the  n a v i g a t i o n  systems and shows t h e  p e r i o d s  d u r i n g  which t h e y  

were used.  The accuracy  of n a v i g a t i o n  is  determined by the 

systems o p e r a t i n g ,  and can b e  cons idered  i n  t h r e e  g e n e r a l  

c a t e q o r i e s .  S a t e l l i t e  n a v i g a t i o n  only (approximately  3400 km) 

i s  probab ly  on the  order o f  less than  1 t o  2 km. Decca 

n a v i g a t i o n  (approximately  1550 km) i s  on t h e  order of 250 

met res  o r  b e t t e r .  A t h i r d  mode is  w i t h  t h e  Decca system 

o p e r a t i n g ,  b u t  with obvious  l a n e  coun t  i n a c c u r a c i e s  as determined 

by s a t e l l i t e ,  Loran,  r a d a r ,  bathymetry ,  or s h o r e 7 i n e  p o s i t i o n s  

wi th  r e s p e c t  t o  t h e  p o s t - p l o t t e d  l i n e s  ( a p p r o x j ~ z a t e l y  1550 km). 

I n  t h e s e  cases, s a t e l l i t e  p o s i t i o n s  were used b u t  a r e  somewhat 

more a c c u r a t e  due t o  t h e  c o n t r o l  o f  s h i p s  tracks by Decca; 

p o s i t i o n  a c c u r a c i e s  a r e  probably  on t h e  order o f  0 .5  km. 

I n t e r p r e t a t i o n  o f  t h e  g e o p h y s i c a l  d a t a ' h a s  been underway 

since t h e  c r u i s e .  P r e l i m i n a r y  r e p o r t s  have been r e l e a s e d  as 

U. S. Geolog ica l  Survey Open F i les  75-283 (Core and others, 

1 9 7 5 ) ,  75-504 (Car l son  and o t h e r s ,  1975), 75-505 (Molnia and 

Car l son ,  1975b) ,  75-506 (Molnia and Car l son ,  1975a1, 

75-507 (Car l son  and Molnia, 19751, and 75-508 (Bruns and 
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TABLE 1 

CRUISE SUMMARY Sept - Oct 1974. 
1 

a - Date - - J D  Time Comments 

3 Sep 
11 Sep 

1 3  Sep 
1 4  Sep 

16 Sep 

29 Sep 

3 Oct 

25 O c t  
1 Nov 

Leave Seattle 
Arxive Yakutat ,  
End Leg I: 

Leave Yakutat  
Anchor i n  I c y  Bay, 
weather 
Leave Icy  Bay, resume 
s h o o t i n g  
Arrive Cordova, 
End Leg II 

Leave Cordova 
EOL, Head f o r  PWS, 
weather 
Leave PWS, BOL 58 
EOL, Head for S h e l t e r  
a t  KI, weather 
Leave K I ,  resume 
shooting . 
E n t e r  PWS, weather 
Leave PWS, resume 
s h o o t i n g  
Anchor a t  K I ,  weather  
Leave K I ,  r e sume  
s h o o t i n g  
E n t e r  PWS, weather  
& r i v e  Cordova, 
End Leg TI1 
Leave Cordova 
A r r i v e  Seattle, 
.End of C r u i s e  

I 
Abbrev ia t ions  used: BOL - Beginning of l i n e  

EOW - End of  l i n e  
PWS - P r i n c e  W i l l i a m  Sound 
KI - Kayak I s l a n d .  



TABLE 2 

SEISMIC REFLECTION SYSTEMS 

Fire and S isna 1 
Equipment Deployed Power Sensor Filters Sweep Rate Processor. Display 

3.5 kHe Hull mounted - Hull mounted - 1 Sec Ray theon Ra ytheon 
correlated transceiver PTR-105 UGR-196 
Transducer 

Minisparker Two cages variabf e Single channel variable 1 Sec Teled y n e  Ray theon 
towed amid 400-800 J, Teledyne high between Model 300 UGR-196 
Ship .Resolution 100-900 Her Amplifier 

Hydrophone generally 
Streaner 250-590 He 

Airgun Two airguns 2-40 cu in 200 ft single 40-80 H z  .4 Sec 
Two Bolt Towed astern with WSK Channel Hydrophone 
40 cu in streamer 
airguns Offset approxi- 
with wave mately 200' 
shape kits 

Del Norte Ray theon 
Model 502 PER 196 
Analog 
S igna 1 
Processor 



Start 
J D  Time 

TABLE 3 

NAVIGATION CONTROL 

End 
JD Time  

Nav 
1 

Systems 

1 
S, L - Stands for  s a t e l l i t e  and L0ran.A navigation 

Comment 

Begin Leg IT1 
End Leg I1 
Begin Leg 111 

End Leg 111 

S, D - Stands  for Decca operating b u t  no t  used for  f j n a l  map 

D - Stands fo r  Decca naviga t ion .  


















