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The seismic r e f l e c t i o n  data ixlcluded i n  this report  were collected on 

U.S.G.S. c r u i s e  S6-77 aboard t h e  R/v SEA SOUNDER i n  t h e  sou theas t e rn  Bering Sea. 

Gravity and magnetic data were c o l l e c t e d  but have n o t  been reducedi consequent ly,  

they w i l l  be reported on a t  a l a t e r  da t e .  

The data a r e  open-f i led  for t h e  convenience o f  others working i n  t h e  Bering 

Sea. Seve ra l  projects are c u r r e n t l y  underway using these data and, i n  o r d e r  t o  

avoid duplication of efforts, w e  ask t h a t  po ten t ia l  u s e r s  check w i t h  us  be fo re  

any major p r o j e c t  is  undertaken. 

~ i c r o f i l m  cop ie s  (2 r o l l s  each) o f  3.5 kIIz, 0 - 4  t o  1.5 kHz Uniboom and 160 

kj sparker ( 6 3  to 125 H z )  data as we l l  as naviga t ion  data a r e  a v a i l a b l e ,  f o r  

the cost of reproduct ion ,  from Mr. Tom Chase, Marine Technical  Data Center,  

P a c i f i c - ~ r c t i c  Branch of Marine Geology, 345 Middlef ie ld  Road, Menlo Park,  

C a l i f o r n i a  94025 or Nat iona l  Oceanic and Atmospheric Agency (NOAA),  National 

Geophysical and S o l a r - ~ e r r e s t r i a l  Data Center ,  Boulder, Colorado 80302. 

Cruise S6-77 depar ted  Dutch Harbor, Alaska on 5 nugust  1977, r e tu rned  f o r  

a port stop on 20 augus t ,  depar ted  on 24 August: and te rmina ted  i n  Kodiak, Alaska 

on 10 September. The t o t a l  t r a c k l i n e  d i s t a n c e  covered is  8,900 km. The 160 k j  

spa rke r  and 3.5 kHz s y s t e m  were run a lmost  cont inuously.  However, very L i t t l e  

2.5 kHz uniboom data were taken because either w e  were i n  water too deep for 

Uniboom ope ra t ions  o r  t h e  s e a - s t a t e  prec luded  any use fu l  q u a l i t y  data. 



The t rackl irgs  ( P l a t e  1) complement work completed on U.S . G . S .  c ru i se  54-76 

(Gardner and V a l l i e r ,  1977).  Line spacing i s  approximately 50 km i n  t h e  genera l  

survey area although severa l  small reg ions  have very close ly  spaced l i n e s .  

Table 1 summarizes the number of l i n e  ki lometers  of geophysical data col- 

l e c t e d  on c r u i s e  S6-77. 

Table 1. Line kilometers of geophysical data co l l ec ted  on c ru i se  S6-77. 

W M I N X J T  LINE 
DATA TYPE FREQUENCY KILOMETERS 

12 kHz* 
3.5 kHz 
Uniboom 

Minisparker* 
Sparker 
Gravity* 

Magnetics * 

12 kHz 
3.5 kHz 

0.4-2.5 kIJz 
800 H z  

63-125 H z  

* D a t a  no t  included i n  this report 

NAVIGATION 

The R/V SEA SOUNDER i s  equipped with a Magnavox Integrated Satellite and 

Loran C system. It i s  coupled t o  a s ing le -ax i s  doppler speed log and gyro. 

Table 2 gives  the resu l t s  of a t e s t  of the  precision of the navigation system 

performed during cruise S4-76 (Gardner and v a l l i e r ,  1977) , 

T a b l e  2. Precisian of R/V SEA SOUNDER navigation system. 

long-course offset  - + 0.0789 km 

cross-course offset + 0.0891 k m  - 
xadial offset  

Data based on 25 updated satellite f i x e s  



- SEISMIC EQUIPMENT 

The 1 2  kHz system c o n s i s t s  of  a s i n g l e  hull-mounted t ransducer  using a 

Raytheon PTR # 1058 with 2 k i lowat t s  m a x i m u m  power output .  The system i s  coupled 

t o  a Raytheon PDD # 200 which d i g i t i z e s  bathymetry and provides t h e  data t o  t h e  

navigat ion tape. The analog data were recorded on an EPC 4100 recorder. 

!rhe 3.5 kHz system c o n s i s t s  of a hull-mounted 12-transducer a r ray  (Raytheon 

TR 109) using a Raytheon PTR # 105B with a 2 k i lowat t  maximum p o w e r  output  cou- 

pled  t o  a Raytheon CESP I1 au tocor re la to r  and an EPC 4100 recorder. 

The E.G. & G Uniboom system uses four hull-mounted plates with  E.G. & G. 

Model 234 energy sources,  The hydrophones a r ray  is  a standard E.G. & G. high- 

r e so lu t ion  streamer coupled t o  a pre-amplif ier  and then i n t o  Khron-Hite f i l t e r s .  

F i l t e r s  were set t o  allow band pass a t  400 t o  1500 Hz. The data  were recorded 

on an RPC 4100 recorder. 

! 
The sparker system uses four  banks o f  40 k i l o j o u l e s  (Kj) each f o r  a maximum 

I 
I 
I energy of 160 k j .  The hydrophone used i s  a two-channel a r ray  towed approximately 
I 

1 200 m a f t  of the  ship .  This i s  coupled to  a Geospace 190 amplifier f i l t e ~  f o r  

s i g n a l  processing. The system w a s  f i r e d  on a 6-second cycle and t h e  f u l l  6-second 

record was recorded on a Raytheon Model 1900 graphic  recorder. I n  add i t ion ,  a 

time-delay s t a r t - s t o p  mode w a s  used t o  record an expanded sec t ion  on a 3-second 

recora  using an EPC 4100 recorder.  The cruise s t a r t e d  with a l l  banks f i r i n g  f o r  

an energy level  of 160 k j ,  but throughout the  c r u i s e  capaci tors  exploded. Be- 

cause w e  had no spa re  capac i to r s ,  each f a i l u r e  reduced our  energy by approximately 

4 k j. By t h e  end of the cruise we were reduced t o  approximately 120 k j .  

DATA 

1 

The q u a l i t y  of t h e  3-5 kHz, 12 kHz, and sparker  da ta  is  exce l l en t .  The f e w  

ki lometers  of Uniboom and Minisparker da ta  were of very poor q u a l i t y  and a r e  

e s s e n t i a l l y  use less  f o r  i n t e r p r e t a t i o n .  Factors  which a f f e c t  the  q u a l i t y  of 



t he  s e i smic  d a t ~ c a n  be grouped i n  two broad ca t egor i e s :  (1) the  types o f  se i smic  

systems used and t h e i r  environments, and (2) t h e  surface and subsur face  geology. 

The environment of the se i smic  system inc ludes  the  sea - s t a t e  a t  t h e  t ime of re- 

cording,  ambient a c o u s t i c  i n t e r f e r e n c e  generated by tire v e s s e l ,  depth o f  wdter ,  

and t h e  watchstander  overseeing the system. The f i r s t  t w o  factors affect t h e  

h igh- reso lu t ion  systems ( 1 2  and 3.5 kHz, Uniboom a n d  ~ i n i s p a r k e r )  much more t h a n  

t h e  low-resolut ion system ( spa rke r )  . Sea-s ta te  condi t ions  dur ing  which most data 

were c o l l e c t e d  ranged between calm and Force 8, b u t  were typically between Forces 

2 and 5. Rough s e a - s t a t e s  result i n  demup l ing  of hydrophones and/or t r ansduce r s  

from the water  column, thus s e r i o u s l y  reducing t h e  q u a l i t y  of  h igh- reso lu t ion  

records .  Ambient a c o u s t i c  interference generated by the  vessel added f u r t h e r  

t o  the no i se  l e v e l  on a l l  data. The depth of water  a f f e c t s  t h e  high- and low-  

r e s o l u t i o n  sys tern i n  oppos i t e  ways, Shallow water  depths i n £  luence t h e  sparker-  

system by producing a first harmonic (mul t ip l e )  t h a t  on many records  o b l i t e r a t e s  

t h e  s i g n a l s  beneath it. As t h e  water  depth  i n c r e a s e s ,  t h e  i n t e r f e r e n c e  by t h e  

f i r s t  harmonic i s  a t  deeper l e v e l s  on t h e  records ,  t h u s  al lowing more geologic  

informat ion  t o  be recorded. Reverberat ions c r e a t e  a  "r inging" a t  each r e f l e c t o r  

that a l s o  tends  t o  mask out some informat ion ,  The Uniboom and minisparker high- 

r e s o l u t i o n  systems did  not perform w e l l  because we were ope ra t ing  i n  water  deeper 

#an 1,000 m o r  because of d e t e r i o r a t i n g  sea - s t a t e s .  
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