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The USGS v e s s e l  R/V Karluk r a n  approximately 1000 km of geophysical  

t r a c k l i n e s  on t h e  i n n e r  s h e l f  of t h e  Beaufort  Sea, Alaska from J u l y  1 4  t o  

August 20 ,  1981. I n  a d d i t i o n  t o  t h e  t r a c k l i n e  surveys,  one a r e a  was 

i n v e s t i g a t e d  by SCUBA d i v e r s ,  37 sediment grab samples e r e  c o l l e c t e d ,  and 5 

s i t e s  were monitored with Ocean Bottom Seismographs (OBS), t h r e e  p e r  s i t e .  

Figure 1 shows t h e  t r a c k l i n e  pattern; f i g u r e  2 shows grab sample l o c a t i o n s  and 

OBS s i t e s .  The R/V KARLUK l e f t  t h e  Beaufort  Sea on August 20 t o  suppor t  

i n v e s t i g a t i o n s  by  D r s .  Ralph Hunter and Larry P h i l l i p s  i n  t h e  Chukchi Sea. I n  

t h i s  r e p o r t  wfe o u t l i n e  t h e  gene ra l  scope of ou r  1981 f i e l d  e f f o r t s  i n  t h e  

Beaufort  Sea, the equipment we used, and d e t a i l s  on l o c a t i o n  and a v a i l a b i l i t y  

of  t h e  data .  

I c e  and w a t h e r  cond i t i ons  were average i n  1981 for  i n n e r  s h e l f  

nav iga t ion ,  and allowed u s  t o  survey s e v e r a l  important  a r ea s :  

1) Our primary goa l ,  a reconnaissance survey from t h e  Canning River t o  

t h e  Canadian boundary, where almost no i nne r  s h e l f  d a t a  were a v a i l a b l e ,  was 

accomplished ( s e e  Fig.  1). Geophysical l i n e s  were run  as  f a r  o f f s h o r e  as i c e  

concent ra t ions  allowed. A l l  l i n e s  from t h e  Canning River  eastward extend 

seaward i n t o  very  t i g h t  pack i c e ,  beyond which f u r t h e r  p e n e t r a t i o n  was 

impossible.  Ear ly  i n  t h e  season  t h i s  t i g h t  pack i c e  was near t h e  c o a s t l i n e .  

A s  t h e  season  progressed ,  l i n e s  could  extend f a r t h e r  seaward. One bay and one 

lagoon sere surveyed a long  t h i s  shore.  Thir ty-seven samples ( s e e  table 2) 

were c o l l e c t e d ,  mainly on t h e  open s h e l f .  For t h i s  reconnaissance w r k ,  

nav iga t iona l  c o n t r o l  i s  based on radar f i x e s  and dead reckoning. The probable  

u n c e r t a i n t y  i n  p o s i t i o n  ranges  from 1 0 0  o r  200 m near  shore ,  t o  as much as 

3 km under dead reckoning on t h e  seaward ends of s e v e r a l  t r a c k l i n e s .  

2 )  From t h e  Canning River  t o  t h e  C o l v i l l e  River, surveys  were s i t e  

s p e c i f i c -  De ta i l ed  surveys  f o r  p r e p a r a t i o n  of s ide-scan  sonar  mosaics with 



bathymetry were r u n  i n  f o u r  s m a l l  a r e a s ,  t w  o n  Stamukhi Shoa l ,  one on t h e  

18-m bench seaward of Narwhal I s l a n d ,  and a n o t h e r  one o n  t h e  18-m bench 

seaward of  Re indeer  Island. Derailed b a t h y m e t r i c  s u r v e y s  were r u n  a round  t h e  

"West Dock," and  around t w  a r t i f i c i a l  g r a v e l  i s l a n d s :  Niakuk 3 and  BIF. 

37. T m  test l i n e s  from p r e v i o u s  y e a r s  were re-run ( f i r s t  r u n  i n  1973, see 

Reimni tz ,  e t  a l . ,  1977; and  Barnes,  e t  al., 1978) and  t m  new t e s t  l i n e s  were 

e s t a b l i s h e d  wi th  s ide -scan  s o n a r  t o  de te rmine  y e a r l y  r a t e s  of ice gouging. 

For a l l  of t h e s e  detailed s u r v e y s ,  p o s i t i o n s  - re  p l o t t e d  u s i n g  a D e l  Nor te  

t r i s p o n d e r  sys tem wi th  a distance measur ing accuracy  o f  k3 m. T h i s  sys tem 

p r o v i d e s  a p o s i t i o n  accuracy  o f  &8 m. 

3 )  Three  ocean  bot tom seismographs  were deployed o v e r n i g h t  a t  f i v e  

different l o c a l i t i e s  i n  shallow water  b e t w e n  l o n g i t u d e  148O West and  t h e  

Canadian boundary. The water  dep th  ranged up t o  about 4 m. The purpose  o f  

t h i s  uork was t o  moni tor  l o r f r e q u e n c y  n a t u r a l  s e i s m i c i t y  i n  a r e a s  of decay ing  

permaf ros t .  

4 )  The d i v i n g  i n v e s t i g a t i o n  c o n s i s t e d  of a d i v e  s l e d  t r a v e r s e  o f  roughly  

1.5 km through t he  a r e a  of t h e  n o r t h  Stamukhi Shoal s i d e - s c a n  s o n a r  mosaic. 

Bathymetry was r e c o r d e d  o n  a Raytheon RTT 1000 dry p a p e r  r e c o r d e r  u s i n g  

e i t h e r  a hull-mounted 200 kHz t r a n s d u c e r  wi th  a n  beam width ,  or a  200 kHz 

transducer with a  4 O  beam width (na r row beam). A l l  r e c o r d s  were c o r r e c t e d  f o r  

d r a f t  of v e s s e l  o r  tow depth .  A 7 kHz t r a n s d u c e r  used i n  c o n j u n c t i o n  wi th  t h e  

RTT r e c o r d e d  subbottom r e f l , e c t o r s  up t o  10 m below t h e  sea f l o o r .  Deeper 

p e n e t r a t i o n  h i g h - r e s o l u t i o n  seismic d a t a  e r e  recorded  o n  a n  EPC Model 1 4 0 0  

r e c o r d e r  u s i n g  1/4 second sweep a n d  f i r i n g  r a t e  wi th  a  300 J o u l e  EG&G Model 

234 Uniboom as a sound source .  The signal was f i l t e r e d  t o  approx imate ly  600- 

1600 HZ. 







Side-scan sonar records E r e  taken using a Model 259-3 EG&G w e t  paper 

system and a Model 272 sonar f i s h  with a 105  kHz 1/10 second pulse  a t  a 20°  

beam angle depression. Records were a l s o  taken on a Model Sl 960 EG&G d i g i t a l  

system. The d i g i t a l  data f o r  t h e  mosaics =re recorded on magnetic tape on a 

Kennedy Model 9000 magnetic t ape  recorder. The Model 272 sonar f i s h  was used 

f o r  both systems--the d i g i t a l  and t h e  w e t  paper recorders. 

OBS data  were recorded on a 3-receiver system designed and b u i l t  by Polar  

Research Laboratories of Santa Barbara, California.  

Data acquired ( s e e  t a b l e  1) c o n s i s t  of approximately 1000 km of t r a c k l i n e  

bathymetry along with 7 kHz subbottom p r o f i l e s ,  800 km of side-scan sonar 

records,  and 500 km of Uniboom seismic r e f l e c t i o n  records. The data  a r e  i n  

t h e  form of 29 r o l l s  of bathymetry, 20  r o l l s  of side-scan sonar,  1 0  r o l l s  of 

Uniboom records,  5 r o l l s  of Simrad fathometer records,  38 r e e l s  of recorded 

side-scan magnetic t ape ,  120 hours of OBS magnetic t ape ,  8 f i e l d  maps, and t h e  

ship's log. The sh ip ' s  log  conta ins  important information on systems i n  use 

o n  each l i n e ,  system s e t t i n g s  ( s c a l e ,  f i l t e r s ,  e t c . ) ,  navigat ional  da ta  used 

i n  p l o t t i n g  pos i t ions ,  s e v e r i t y  of i c e  condit ions a n d  course-holding problems 

and unique observations or systems d i f f i c u l t i e s .  Copies of a l l  f i e l d  data a re  

ava i l ab le  on  microfilm from t h e  National Geophysical and Solar  T e r r e s t r i a l  

Data Center, NOAA, Boulder, Colorado. The microfilm i s  a copy of t h e  

geophysical records,  s h i p ' s  log  and computer p r i n t o u t  of d i g i t i z e d  way 

points .  The pr in tou t  of t h e s e  way points would allow f o r  reproduction of 

t r a c k l i n e s  a t  any s c a l e ,  and c o r r e l a t i o n  t o  geophysical records through time 

points .  Originals  are archived at t h e  U.S. Geological Survey, Deer Creek 

F a c i l i t y ,  3475 Deer Creek Road, Palo Alto, Cal i fornia  94304. 



The d a t a  p r e s e n t e d  h e r e  a r e  c u r r e n t l y  b e i n g  s t u d i e d  by t h e  a u t h o r s  a s  

p a r t  of a long-term s t u d y  of t h e  Beaufor t  Sea. The a u t h o r s  may be c o n t a c t e d  

for a b i b l i o g r a p h y  of p u b l i c a t i o n s  u s i n g  t h e  above data and  data from p r e v i o u s  

y e a r s .  

ACKNOWLEDCM ENT 

This s t u d y  i s  suppor ted  j o i n t l y  by t h e  U.S. Geolog ica l  Survey and t h e  

Bureau of Land Management th rough  i n t e r a g e n c y  agreement wi th  t h e  N a t i o n a l  

Oceanic and  Atmospheric A d m i n i s t r a t i o n  under  a m u l t i y e a r  program responding  t o  

needs of pe t ro leum development of t h e  Alaska c o n t i n e n t a l  s h e l f ,  and i s  managed 

by t h e  Outer C o n t i n e n t a l  Shelf  Environmental  Assessment Program (OCSEAP) .  

REFERENCES 

Reirnnitz,  E r k ,  Barnes,  P.W., Toimil ,  L.J., and  Melcho i r ,  John,  1977, Ice gouge 
r e c u r r e n c e  and  r a t e s  of sediment  r e m r k i n g ,  Beaufor t  Sea, Alaska: 
Geology, V. 5, p. 405. 

Barnes ,  P.W., McDowell, D.M . , and Reimni tz ,  Erk,  1978, Ice gouging 
c h a r a c t e r i s t i c s :  t h e i r  changing patterns from 1972-1977, Beaufor t  Sea, 
Alaska: U . S .  G e o l o g i c a l  Survey Open-File Repor t  78-730, 42  p. 



Table  1 - Geophysical  d a t a *  

L ine  No.  Description Raytheon Side-scan Uniboom Kilometers 

1 West Dock Yes 
2 Niakuk I s l a n d  1 
3 W e s t  Dock 1 
4 Exxon I s l a n d  2 
5 Outs ide  Lef f  i n g w e l l  Lagoon 2 
6 Flaxman I s l a n d  channe l  2 
7 Outs ide  Flaxman I s l a n d  3 
8 West Camden Bay 3 
9 East Camden Bay 4 

10 East of Jago Spit 6 
11 Demarcation Bay 7 
12 Beaufor t  Lagoon 8 
13  Outs ide  Beaufor t  Lagoon 9 
14 E a s t  of Jago  S p i t  t o  B a r t e r  I s l a n d  10 
15 Test  Line 7 11 
16 T e s t  L ine  8 1 2  
17  East o f  P o l e  I s l a n d  12 
18 T e s t  L ine  6 13 
19 R e c i p r o c a l ,  T e s t  L ine  6 1 3  
20 18-m bench d e l i n e a t i o n  1 4  
21  Mosaic n o r t h e a s t  o f  Narwhal I s l a n d  1 5  
22 Continue mosaic 16 
23 18-m bench n o r t h  o f  Re indeer  I s l a n d  1 6  
24 Cat Shoal  17 
2 5  T e s t  L ine  1 - - 
26 Test Line  2 18 
27 Test Line  1 1 8  
28 South Stamukhi Shoal Mosaic 19 
29 North Stamukhi Shoa l  Mosaic  2 1 
30 Rerun 1977 l i n e s  o n  Stamukhi Shoa ls  23 
3 1  Camden Bay t o  B a r t e r  I s l a n d  2 3 
32 C o n t i n e n t a l  She l f  Run o f f  Barter Is. 23 
33 Seaward l e g  offshore e a s t  o f  

B a r t e r  I s l a n d  (+  14 km r u n  o v e r )  2 5 

34 Shoreward leg east of Barter I s l a n d  26 18 7 19 
35 Dogleg o f f s h o r e  & back i n t o  Pogok Bay 26 19 8 41 
36 Offshore  and back o u t s i d e  Beaufor t  2 7 19 8 5 2 

La goon 
37 L i n e  at U. S./Canadian Border  29 2 0 9 19 
38 Offshore  Demarcation Bay 29 2 0 10 24 

*Numbers i n  t h e  Raytheon, s i d e - s c a n  and  uniboom columns r e p r e s e n t  b e g i n n i n g  r o l l  
numbere and signify d a t a  g a t h e r e d  on t h a t  l i n e  by t h a t  system. N o  number means 
t h e  sys tem was off .  
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Stat ion 
Number Lat i tude 

22 70.633 

2 3 70.6330 

24 70.6200 

25 70.6 200 

26 70.6200 

27 70.498O 

Longitude 

Table 2 (con'td. ) 

1981 Sample Descript ions 

Type Reference 
Oescript  on 

I Ice N. o f  Reindeer 
I I 1 S tdmkhi  i c e  

I Ice  I N. of Re indeer I Gravelly mud on only one surface o f  blocky i ce  f l o e -  

Grab 1 8 4  benchi~eindee Crest o f  r idge.  Muddy gravel, overconb~l  idated ? I I 
Grab 

Grab 

Grab 

I 

Line 32 

Samples 24,25,26 a t  top  o f  break i n  slope on 18-m bench 
d l1  muddy gravel o f  various consistencies, fran soupy on 
the west t o  s t i f f  on the east. 

Grdvel, up t o  3 cm diameter w/bryozoans and other  small grout) 
in  b i g  gouge t e r r a i n  w i th  rounded r e l i e f .  Betueen pebbles 
apparently i s  a trace g f  trdpped t ransient  mud. 

/ I U f s h o r e  Barter 1s.l Medium f i r m  grey mud w/  a feu scattered very small pebbles. 

Grab Offshore Pokok Bay F i r m  mud w /  a 5-cm layer o f  s o f t  mud on top. No shel ls  
o r  pebbles. 

Pebble r i ch ,  sandy mud, so f t .  Pebbles up t o  5 cm w/coral 
growth, bryozoans. 

Grab 

Grab 

Line 38 

L ine 38 

S o f t  mud. perhaps even t ransient  layer separated by t h i n  
black l i n e  from f i n e r  mud below. No pebbles, probably no 
sand. 

S l i g h t l y  s i l t y  clay, increasing very gradually from soupy 
on surface t o  s l i g h t l y  firmer below. Several small shells, 
no pebbles. 

Grab Line 38 I I I S i l t y  c lay ,  grey as sample 32 w/gradual increase in  strength 
downward, no sand, small b r i t t l e  s t a r .  

Grab Line 38 I I I Siightly pebbly. sandy mud. Soft a t  surface (5 cm) and 
f i rmer  a t  bottom (15 an). 

Grab Line 38 I I Pcbbty, s l i g h t l y  muddy sand. One large pebble (6 cm), 
subrounded, with much growth, including bryozoans, corai ,  e t c .  

1 Grab I Line 38 1 Clern pebbly smd. one c l d s t  6 Em. fb growth, no mud. 

Grab Line 38 I I I Af ter  3 l o w r i n g s :  nluddy grdvel, c l a s t  to  10 cm, no growth. 


