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INTRODUCTION 

Seismic r e f l e c t i o n  data were obtained in t h a  summer o f  1978 by the - 
= U.S .  Geological Survey aboard t h e  WV SEA SOUNDER along 2 5 0 0  km of 

I trackltne in Norton Sound and nortbern Bering Sea (Fig. I ) .  Acoust ic  

survey Instruments used included sparker ( 120 kilof oule) , Unibodm ( 1 2 0 0  

joule), 3 .5  k ~ z  subbottom profilar, 7 kHz subbottom profller, 12 kHz 

bottom profiler, 200 kHz bottom prof i ler,  and side-scan eonar. All the data 

acquired on the cruise, including descriptions of vibracores and interpretation 

o f  seismic reflection data, can be consulted at U.S. Geological Survey, Rm. B-164, 

Deer Creek Faci3ity, 345 ~iddlefield Road, Menlo Park, California. 

Hicrofilm copis of high-reso lut ion  seismic and side-scan sonar data are being 

released for the convenience of others working in the northern Bering Sea, and can 

he obtained from the ~ational Geophysical and Solar Texrestrial Data Cevtes ,  NOAA, 

Boulder, CO 80305. Several projects are currehtly underway using these data and, 

to avoid duplication of effort, we ask potential users to check w i t h  us before 
start ing any majox project. 

The cruise, designted SEA 9-78-BS, was divided in to  two leqst each 

leg had a specific goal. U g  I departed Nome, Alaska on August 30. 

This leg was devoted to a d e r a i l e d  geophysical, geotechdical and 

geochemical survey of the gas-charged sediment t n  Norton Sound; 

. 
especially a gas seep, located  about 40  km south of Nome. Zeq 11 

departed Nome on September 14 and terminated a t  W l l e r ,  Alaska on 

, September 25, 1978. The leg consisted of reeoenaiaaance geophysical 

- t~ansects and sampling stations concentrating on sanduave dynamic* and 
a 

eedimentology in western Norton Basin (Chisikov Bae,ln of northern Bering 
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Y 
NAVIGATZON 

Navigation i n f o m a t t o n  was obtained by two independent systems. 

One system u t i l i z e d  an HP21MX Canputer to i n t e g r a t e  a Magnavox MX 7U2A 

s a t e l l i t e  receiver, 5e ledyne  TDL 601G Jaran-C receiver, gyro, and Bendix 

speed log. This system computed dead reckoning p o s i t i o n s  every t w o  

seconds; data were stored on magnetic tape and a teleprintes.  Accurate 

f i x e s  for &g I were supplemented by miniranger,navigation in northern 

Norton Sound, 

A Motorola mini-Ranger system. obtained f i x e s  every seven and one- 

h a l f  minutes on leg I; f i x e s  were recorded on paper tape in d i g i t a l  

fonn. T h i s  system measured t h e  range to two or more shore-based 

transponders that extended,  i n  a network, from Uncle Sam Mountain to West 

h n n y  Mountain o f f s h o r e  f o r  up to 75 miles. On a f e w  occasion6 t h e  

included angle between t h e  transponders was too small to pennir 

obtaining reltable f i x  information. 

F i x e s  were p lo t t ed  on the navigational charts a t  least every 

f t f t e e n  minutes; notat ions  were made a t  t h e  time of major course and 

s p e e d  changes. Radar and line-of-sight bearings were used t o  augment 

the other navigat ional  in fomat ion .  NavigatLon accuracy ranged f r o m  +c 1 

h to f_ 150 m; w i t h i n  t h e  miniranger network, accurecy reached to +_ 50 

GEOPHYSICAL EQUIFMEhT 

Selsmic p r o f i l i n g  operations aboard Wv SEA SOUNDER w e r e  carried 

out at speeds ranging fran 4 through 6 knots. Speeds gzeater or l e s s  

than t h i s  range caused generation o f  "ship noise" by t h e  propulsion 

machinery which produced a significant amount of interference on the 

records. Record quality was a l so  reduced by t h e  occurence of numerous 

storms and associated rough seas on both legs of cruise 69-78-85. 
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Sjarker .  A Taledyne SSP (Setsmic Section P r o f i l e r )  was used t o  

obtain 7 0  )an of single channel  s e i smic  reflectton r e c o r d s  i n  t h e  Uorton 

Sound seep area. Powr o u t p u t  w a s  normally 1 0 0  k i l o j o u l e s .  The signals 

vere r e c e i v e d  by a Teledyne 100-element Hyd~ostreamer and processed 

through a l k l e d y n e  seismic a m p l i f i e r  before beLng printed off a modified 

Raytheon PFR I Precision Fathometer Recorder I .  Frequency p a s s  bands were 

normal ly  20-98 Hz, and sweep and f i r e  rates were 4 6ecands. The records 

were annotated a t  30-minute intervals wi th  date, t i m e  (GMT), line 

number, rate;  dep th ,  and appropriate instrument s e t t i n g s .  Changes i n  

course, speed, or Ins t rumenta t ion  were noted vhen they occurred. 

Maximum p e n e t r a t i o n  achkeved by t h e  s p a r k e r  w a s  1/2 t o  1 second. 

The q u a l i t y  of t h e  records was affected adve r se ly  by t h e  sha l l ow  wate r  

and by the generally f l a t  n a t u r e  o f  the bottom and subbottom reflectors.  

The sha l low depth caused the water-bottom rnu l t tp le  to appear  a t  small 

distances below the initial sea-floor r e f l e c t i o n ,  thus p a r t i a l l y  

obscur lng  s i g n a l s  from deeper ref l e c t o r s .  The f l a t  subbottom l a y e r i n g  

produced intra-formattonal or "peg-legm m u l t i p l e s ,  which also obscured 

or i n b r f e t r e d  w i t h  t h e  primary reflections.  I n  on ly  a few places was 

an  acoustic basement detected; more camonly the r e f l e c t i o n  ampl i tudes  

s lowly  decreased as the s i g n a l  was attenuated in Fhe sedimentary 
. - . . .. 

section. .. 
Unibom. Approximately 1860 )cm of h igh- reso lu t ion  records e r e  

abtained using a hull-mounted EG & G Uniboom system consisting of four 

transducer p l a t e s .  Total power l e v e l  for this a r r a y  was 1200 joules. 

Ah EG b G model 265 hydrophone s t reamer  (10-element] was used as a 

receiver.  Records were printed on a n  EPC 4100 r eco rde r  after passtng 

throbgh a Krohn-Hite f i l ter .  F i l t e r  pass band was set frcun 400-4000 Hz. 
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Sweep and f ire rates were 1/4 second. Record annotations sCmlar to 

those for khe sparker vere made a t  15-minute in t erva l s .  

The quality of the thiboom records was most a f f e c t e d  by sea state,  

s u r f i c t a l  bottom sediment type, machinery-generated ship noise,  and 

acoustic velocity a n m a l  tes .  The hydrophone streamer was t o w d  

alongstde the s h i p  20-30 a n  below the  surface. Choppy eeas generated 

air bubbles along the streamer, which were responsible for  some of the 

record noiset + h i s  sometimes totally pbscured subbottom reflectors.  

Fifteen to  tw<nty percent of the Vniboom records are o f  poor quality due 

to the severe storms encotmtered on the cruise. Maximum penetratton 

achieved was approximately 100 m, but w a s  t y p i c a l l y  less than 5 0  m. 

Whenever coarse-grained and hard s e d b e n t  was encountered, penetration 

was severely reduced; i n  some ins tances ,  such a s  near the  Yukon Delta,  

the records are very poor. In northern Nortbn Sound, occurrences of 

velocity anomalies and loss of record are ubiquitousl t h e s e  velocity 

anomal ies  seem to he related to nearsurface, blogenic-gas-charged 

s e d i m e n t -  

Ba thymetry(Subbottom. P r o f  iler. About 2560 km af trackline w e r e  

co l lected using a Rayrheon 3.5 kHz CESP 11 system. A hull-mounted 

trahsducer array consisting ~f 12 TR-109A untts  se?t and received the  
. . 

signals. Pulse. generation and correlatton functions werg, by a CESP 11 

(Correlator Echo Sounder Processor), and a PTR-1058 ( P r e c i s i o n  

Transmftter fkceiver) was used a s  a tone burst amplifier during pulse  

transmission. Sweep and fire rates vere nohnally 1/2 second. TYe 

records rere annota ted  and depth measurements were taken a t  15-inute 

tntervals. 
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. ~ .  

Record clarity and penetration ~ r f e d  over the survey area. This 

system was less sensitive t o  ship-generated noise than the Uniboom, but 

t h e  3.5 kHz records  were more adversely affected by shallow water ,  hard 

bottom sediment,, and rough 6ea states which were responsible  for t h e  

poor quality of 1 0  p e r c e n t  of the records. Hard bottom sediments 

reduced penetration and somet imef i  l i m i t e d  data t o  a batbymetsic prof i l e .  

Penetration ranged fram 01-20 rn. 

A c a n b i n a t t o n  7 kHz and 200 kHz Raytheon RTT 1000 system was used 

to colleck 900 km of tracKline data .  The transducers  w e r e  mounted on a 

catamaran that towed very poorly in rough seas, l imi t ing  c o l l e c t i o n  o f  

good quality records ;  90 percent of the records collected, however, are 

of f a i r  t o  good qual i ty .  The s i gna l  w a s  printed on a modi f i ed  Payth@on 

719B recorder .  Sweep rate was equivalent to 1/16 second. The system 

was particularly useful I n  detailing nearsurface seismic stratigraphy 

(top 10 m) to correlate w i t h  lithology from v ibraccrer  samples. The 200 

k ~ z  h a s  a 10 an r e s o l u t i o n  capab i l i t y  i n  measuring bathymetzy. I t  

func t ioned  as a tr igger  for the 7 kHz to prevent false  triggertng of the 

7 kHz t ransducer  from l o w  frequency noise, which is a problem i n  sha l low 

water. Record annotationc s imi lar  to those for the sparker were made at 

15-mLnute intervals .  

Bathymetry. A hull-mounted 12 kHz transducer was used to col lect  
:r 

2580  km of trackline data. The s igna l  was printed on an EPC dl  00 

recorder. S w e e p  and f L r e  rates were 1/2 second.  Record annotations 

were made every 15 minutes. 

Side-scan Sonar. A 105 kHz, EG & G side-ecan sonat  system was 

used to record about 7740 km of data .  S c a l e s  (sweeps) o f  50  m and 100 rn 

=re used on t h e  recorder, and *fishw a l t i t u d e  above the sea floor was 

maintained a t  approximately 1 0  percent of the scale be ing  used. 
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The side-scan system was used in shallow water areas of known or 

suspected bedforms, and possible other erosional or depositional 

features. men the side-scan w a s  deployed, the sparker system was shut - 
down and the-.associated arc cable9 and hydrostreamer were brought abaard 

to prevent their fouling the aide-scan cable. Another problem, possibly 

responsible for poor to blank recorde i n  very shallow water ( <  10m.) 

seems to  be related t o  the  tow-fish being caught i n  the prop wash of the  

ship where bubble6 in the water distorted the a c o u s t i c  signal and t h e  

f i s h  was uab le  .to "f lyu horizontally. Nevertheless, usable data were 

obtained approximsteLy 8 0  percent of the time. Records were annotated 

a t  15-minute tntervals .  

ACMOWUDGMEN?IS 

This cruise was suported j o i n t l y  by the U.S. Ccological Survey and 

by t h e  Bureau of Iand Management through i n t e r a g e n c y  agreement with t h e  

Nat iona l  Oceanic and Atmospheric Administration, under which a multi- 

year program responding to needs of petroleum development o f  the Alaska 

continental shelf is managed by the mter Continental Shelf 

~ n v l r o m e n t a l  Aseeswent Program ( OCSEAP) Off ice . TI7e off i c era  , crew, 

and technical staff of the R/V SEA SOUNDER made data collection a 

f rut tf ul and e n  joyable endeavor. 
L 
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