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A Summary of U.S.  ~ e o l o g i c a l  S u r w y  Marine Geolog ica l  Data C o l l e c t e d  i n  t h e  
B a u f o r t  Sea,  Alaska 1982 

The U.S. Geological  Survzy v e s s e l  R/V Kar luk r a n  approx imate ly  500 k m  o f  
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  Beaufor t  Sea between P o i n t  
Barrow and B a r t e r  I s l a n d  d u r i n g  August and September of 1982 ( F i g u r e s  1 
and  2 ) .  I n  a d d i t i o n  t o  t h e  geophys ica l  l i n e s ,  63 sed iment  samples and  22 
w a t e r / i c e  samples were c o l l e c t e d ,  scuba dives were made a t  7 sites, and 
e l e c t r i c a l  r e s i s t i v i t y  measurements *re c o l l e c t e d  a t  4 sites. These d a t a  
were c o l l e c t e d  as  part: o f  a n  ongoing s t u d y  o f  s h e l f  p r o c e s s e s  and 
sed imenta t ion ,  and  p a r t i a l  fund ing  f o r  t h e  work w a s  p rov ided  by the Bureau o f  
Land Management Outer C o n t i n e n t a l  S h e l f  Environmental  Assessment Program. 

Areas and problems t h a t  te c o n c e n t r a t e d  on d u r i n g  t h i s  f i e l d  season  
i n c l u d e  : 

1 ) =-running of t h e  t e s t l i n e s  i n  d i f f e r e n t  a r e a s  a l o n g  t h e  s h e l f  t o  
determine t h e  r e c u r r e n t  r a t e  o f  ice gouging i n  d i f f e r e n t  environments  (Barnes  
e t  a l . ,  1978) .  

2 )  Diving o p e r a t i o n s  e r e  conducted on two i c e  gouges and two s t r u d e l  
s c o u r s  (Reimnitz and  Kempema, 1982) o f  known a g e s  i n  o r d e r  t o  c o l l e c t  c o r e s  
f o r  de te rmin ing  t h e  sediment  t y p e s  and sed imenta ry  s t r u c t u r e s  found i n  t h e s e  
f e a t u r e s .  A t o t a l  o f  6 d i v e r - c o l l e c t e d  c o r e s  were g a t h e r e d  f o r  a n a l y s i s .  

3 )  = t a i l e d  b a t h y m e t r i c  s u r v e y s  =re r u n  on t h e  18-meter bench off Cross  
I s l a n d  and i n  t h e  nearshore  zone seaward o f  Cross  I s l a n d  I s l a n d  i n  o r d e r  t o  
g a t h e r  more i n f o r m a t i o n  on bottom morphology and p r o c e s s e s  i n  t h e s e  a r e a s .  

4 )  I n  a c o o p e r a t i v e  e f f o r t  w i t h  Harding Iawson A s s o c i a t e s ,  d i r e c t  
c u r r e n t  e l e c t r i c a l  r e s i s t i v i t y  m e a s u r e m n t s  =re t a k e n  a t  t h e  l o c a t i o n s  o f  4 
boreho le  sites mar Prudhoe Bay ( S h e a r e r ,  1979) .  These measurements wre made 
f o r  e v a l u a t i n g  t h e  r e s i s t i v i t y  t echn ique  as a method of  measuring t h e  d e p t h  t o  
t h e  t o p  of i c e  bonded permaf ros t .  

5 )  S t u d i e s  w r e  made o f  t h e  f reeze-up p r o c e s s e s  around Prudhoe Bay. 
T h s e  s t u d i e s  i n c l u d e d  c o l l e c t i n g  water and ice samples ,  making o b s e r v a t i o n a l  
scuba d i v e s ,  time l a p s e  photography of  beach and nearshore  p r o c e s s e s s  d u r i n g  
f reeze-up,  and a e r i a l  r econna i sance  of Simpson Lagoon and S t e f  f anson  Sound. 

Data a c q u i r e d  c o n s i s t s  o f  approx imate ly  500 km of 200 KHz bathyme t r y  and  
7 KHz subbottom p r o f i l e s ,  400 km of s ide-scanning-sonar  r e c o r d s ,  and  160 km of  
Uniboom h igh  r e s o l u t i o n  s e i s m i c  r e f l e c t i o n  p r o f i l e s .  The d a t a  a r e  i n  t h e  form 
of  14  r o l l s  o f  bathymetry ,  1 2  r o l l s  o f  s ide-scanning-sonar ,  3 r o l l s  of Uniboom 
r e c o r d s ,  and 2 r o l l s  of Simrad fa thomete r  r e c o r d s .  Table 1 l is ts  the  l i n e  
numbers f o r  1982, and shows what: equipment used on  e a c h  l i n e .  I n  a d d i t i o n  t o  
t h e  geophys ica l  r e c o r d s ,  a total of 106 samples  o f  v a r i o u s  t y p e s  were 
c o l l e c t e d  f o r  l a t e r  p r o c e s s i n g .  Table 2 lists t h e s e  sample sites, a l o n g  w i t h  
a d e s c r i p t i o n  o f  t h e  type o f  sample c o l l e c t e d  a t  e a c h  site. Table 3 l i s ts  t h e  
l o c a t i o n  of d i v e  sites. 

Bathyme t r y  was recorded  on a Raytheon RTT 1000 d r y  p a p e r  r e c o r d e r  u s i n g  a 
hull-mounted 200 kHz t r a n s d u c e r  w i t h  a n  8 degree  beam width.  AL1 r e c o r d s  were 
c o r r e c t e d  f o r  vessel d r a f t .  A 7kHz t r a n s d u c e r  used i n  c o n j u n c t i o n  w i t h  t h e  
Raytheon recorded  subbottom r e f l e c t o r s  up t o  10 m e e r s  below t h e  s e a 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  were recorded  on e i t h e r  a n  EPC 







4100 ow an  EPC 3200s r e c o r d e r  w i t h  a EGCG Model 230-1 Uniboom and  a Model 234 
power supp ly  a t  300 j o u l e  o u t p u t  a sound source .  Side-scanning-sonar r e c o r d s  
w e r e  c o l l e c t e d  on a n  EG&G Model 259-4 w t  paper  r e c o r d e r .  The s o n a r  f i s h  was 
a EG&G model 272, w i t h  a 105 kHz p u l s e  a t  a 20 degree  beam a n g l e  d e p r e s s i o n .  

On most l i n e s ,  a D e l  N o r t e  Tr i sponder  System was used t o  r e c o r d  
n a v i g a t i o n  in format ion .  Th is  range-range p o s i t i o n i n g  system h a s  a d i s t a n c e  
measur ing accuracy  of *3 meters, a l l o w i n g  p r e c i s e  n a v i g a t i o n  c o n t r o l .  On 
l i n e s  t h a t  e x t e n d e d  beyond t h e  range o f  t h e  Bl N o r -  sys tem,  w used a 
Magnavox model MX1242 s a t e l l i t e  n a v i g a t i o n  system, which p r o v i d e s  p o s i t i o n  
a c c u r a c i e s  of a b o u t  500 m. H o w w r ,  n a v i g a t i o n  b e t w e n  s a t e l l i t e  f i x e s  w a s  by 
dead reckoning,  and we estimate t r a c k l i n e s  p l o t t e d  i n  f i g u r e  1 u s i n g  s a t e l l i t e  
n a v i g a t i o n  i n f o r m a t i o n  may be o f f  by a b o u t  2 km. On nearshore  l i n e s  b y o n d  
t h e  range o f  the  D e l  Norte sys tem n a v i g a t i o n  was by r a d a r  r a n g e s  o f f  beach 
t a r g e t s .  We estimate t h e  a c c u r a c y  o f  t h e s e  p o s i t i o n s  i s  w i t h i n  500 m. The 
s h i p ' s  l o g  c o n t a i n s  n a v i g a t i o n  i n f o r m a t i o n  f o r  a n y  g i v e n  l i n e ,  a l o n g  w i t h  
i n f o r m a t i o n  on systems i n  use whi le  t h e  l i n e  was b e i n g  run. 

Copies  o f  a l l  f i e l d  d a t a  a r e  a v a i l a b l e  on mic rof i lm from t h e  N a t i o n a l  
Geophysical  and S o l a r - T k r r e s t r i a l  Data Cente r ,  NOAA, Boulder,  Colorado. The 
m i c r o f i l m  i s  a copy of geophys ica l  r e c o r d s ,  s h i p ' s  l o g ,  and a computer l i s t i n g  
of n a v i g a t i o n  waypoints.  The o r i g i n a l  r e c o r d s  a r e  a r c h i v e d  a t  t h e  
U.S.Geologica1 Survey,  3475 Deer Creek Road, P a l o  Alto, CA 94304. 
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Table 1 
1982 Track l ine  Log 

Line No.  D e s c r i p t i o n  Raytheon Side-Scan Uniboom Length i n  Km 

1 *st Line 9 - C o o p e r  Is 1 1 1 1 6  
2 Off Xgalik I s l a n d  1 1 - - 8.5 
3 %st Line 4-Cape H a l k e t t  2 2 - - 3 
4 *st Line 4-Cape H a l k e t t  2 2 - - 19 
5 Run from TL4 t o  Wook 2 -- -- 18.5 
6 W s t  Line 6-Karluk Is. 3 3 1 2 3 
7 =s t  Line 8 - Flaxman Is. 4 3 2 11 
8 Test Line 7 - Camden Bay 5 4 2 2 0 
9 Offshore  Camden Bay 5 4 2 4 9 

10 O f f  shore Camden Bay 6 5 3 24 
11 1 8  m bench survey 7 6 - - 2 5 
12 %s t  Line 3 8 6 3 1 7  
1 3  1 8  m bench survey 8 - - - - 2 

14 18 m bench s u r v e y  9 7 -- 1 9  
1 5  Gouge #2, T.L. 1 10 7 - - 2 
16 %st Line # I  10  8 - - 15 
1 7  E. Har r i son  Bay Gouges 10 9 - ... 2 
18 E, Harr i son  Bay Gouges 10 9 - - 6 
1 9  Dive S i t e  6 2  10 9 - - 2 
20 Flaman Is. Boulder P a t c h  11 10 -- 2.5 
2 1 Cross  I s l a n d  Bats 11 - - - - 76 
2 2 S h e l f  Break 1 2  11 - - 128 
2 3 Sag River D e l t a  14 - - - - 2 

Numbers show r o l l  n u m b r  used on e a c h  i n s t r u m e n t  on e a c h  l i n e .  



Table 2 
1 9 8 2  Sample l o g  

Sample La t i t ude  Longitude Water Sample Reference De scription 
dep th  (m) type* l o c a t i o n  

T.L.9 
T.L.9 
T. L. 9 
T .L. 9 
T. L. 9 
TmL.9 
T.L.9 
T.L.9 
Cooper Is. 
T.L. 4 
T.L. 4 

T.L. 4 

T.L. 4 
T.L. 4 
T.L. 6 
T.L. 6 
T.L. 6 

T.L. 6 
T.L. 6 
T.L. 6 
T.L. 8 
T.L. 8 
T.L. 8 
T.L. 7 
T.L. 7 
T.L. 7 
T.L. 7 
T.L. 7 
T.L. 7 
Camden 3ay 
Ca mde n Ba y 

s t i f f  sandy mud 
soupy mud 
sandy mud 
unconsol idated muddy sand 
sandy mud 
mud 
f i n e  muddy sand  
s l i g h t l y  sand mud a 

f i n e  muddy sand 
dark  grey  sand and muddy sand 
dark grey s l i g h t l y  

sandy f i r m  mud 
dark  grey  s t i c k y ,  s l i g h t 1  y 

sandy mud 
dark grey  muddy s a n d  
very  s t i f f ,  dark  rey mud 
s t i f f  g r a w l l y  muddy sand 
s t i f f  g rey  sandy mud 
s t i f f  grey sandy mud 

wi th  s h e l l  fragments 
pebbly c l a y  
pebbly c l a y  
s t i f f  c l a p  y sand 
very  s t i f f  pebbly sandy mud 
very  s t i f f  sandy mud 
muddy sandy g r a w l  
sandy mud 
s t i f f  sandy m d  
s t i f f  s i l t y  c l a y  - 
muddy sand 
muddy sand 
sand 
fine gra ined ,  muddy sand  
fine grained, muddy sand 



Table 2 ( c o n t ' d )  
1982 Sample l o g  

Sample La t i t ude  Longitude 

70°04 901 ' 
70°05.27' 
70°06 .03' 
70°07. 80' 
70°08.91 
70°09.76' 
70°10.16' 
70'1 0.20' 
70°08.75' 
70°08.78' 
70°06 -28' 
70°04. 15' 
70'37 -25' 
70°37. 25' 
70'37 -25' 
70°37.52' 
70'37 -52' 
70°38.52' 
70°34 -63 ' 
70'37. 20' 
70°37 -20' 
70°3 7.20' 
7 0'37.20 
N o  sample 
70°22.1 7 
71 O07.22' 
71°05.2' 
70'57.10' 
70°50.73' 
70°39.8' 
70°?8.38' 
70°29.22' 

t44O22.41 ' 
144' 1 4.00' 
144'04.24' 
143O58.10' 
1 4 3O48 -77 ' 
143'38.65' 
143O28.86' 
143O18.60' 
143°10.00' 
143O01.65' 
142O53.55' 
142'46.50' 
148O07.92' 
148O07.92' 
148O07.92' 
1 48O08.40 
1 48 O08 -40 
148O08.40 
1 50°1 5.20 
150°27.36 
150°27.36' 
1 50°27. 36' 
t 50°27.36' 

c o l l e c t e d  
148O02.61' 
148O14.6' 
148O16.0' 
148O16.7' 
148°18.f' 
148O17.8' 
147O46.96' 
1 48'20.30' 
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Water Sample Wference  
depth type* l o c a t i o n  
(m) 

Camden Bay 
Camden Bay 
Bar te r  Is. 
Barter Is. 
Bar te r  Is. 
Bar t e r  Is. 
Ba r t e r  Is. 
Bar t e r  Is. 
Bar te r  Is. 
Ba r t e r  Is. 
Bar te r  Is. 
Bar t e r  Is. 
18 m bench 
18 m bench 
18 m bench 
18 rn Mnch 
18 m bench 
18 m bench 
DS 61 
DS 62 
DS 62 
DS 62 
CS 62 

DS 63 
N of Cross  Is 
N of Cross Is 
N of Cross  Is 
N of Cross  Is 
N of Cross  Is 
DS #64 
Reindeer Is 

Desc r ip t i on  

f i n e  g ra ined  pebbly muddy sand 
f i n e  gra ined  muddy sand 
sandy mud 
course muddy pebbly sand 
muddy sand 
muddy sand with shell 
c l ean ,  f i n e  g ra ined  sand 
clayey sand  
c l e a n ,  f i n e  g ra ined  sand 
c lean ,  fine gra ined  sand 
c l ean ,  f i n e  g ra ined  sand  
c l e a n  sand 
pebbly mud 
pebbly muddy sand 
bouldery grave 1 
muddy pebbly sand #1 
s h i f t  muddy gravel 
muddy grave 1 
Core 
Core 
Core 
Core 

muddy sand with 1 cobble ( angu la r )  
pebbly sandy mud 
s l i g h t l y  pebbly mud 
s l i g h t l y  sandy mud 
pebbly muddy sand 
unconsol idated mud 
sand 



Table 2 ( c o n t l d )  
1982 Sample log 

Sample La ti tude Longitude Water Sample* 
d e p t h  type 
( m )  

Fe f e re nce 
l o c a t i o n  

W s t  Dock 
We st Dock 
West Dock 
W e s t  Dock 
West Dock 
W e  s t  Dock 
West Dock 
West Dock 
West Dock 
W e  s t  Dock 
West Dock 
Egg Is. Chan. 
Egg Is. Chan. 
Long I S .  

Long Is. 
Cottle Is. 
C o t t l e  Is. 
K e w a r a k  P t .  
U v e a r a k  P t .  
Pingok Is. 
Pingok Is. 
Pingok Is. 
Pingok Is. 
Spy Is. 
s p y  IS. 
O l i k t o k  Pt. 
O l i k t o k  Pt. 
T h e t i s  Is. 
Thetis  Is. 
Thetis Is. 
T h e t i s  Is. 
Cross  Is. 
c ross  IS.  
Reindeer  Is. 
Reindeer IS. 
Reindeer Is. 
Reindeer  IS. 
Re i n d e e r  Is.  
windeer Is. 
We s t  Dock 
West Dock 
W e  s t  Dock 
West Dock 

*sample types: G = g r a b  sample, C = d i v e r  c o l l e c t e d  c o r e ,  H = d i v e r  c o l l e c t e d  
sample, I = surface ice sample,  w = water  sample 
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Table 3 
1983 D i v e  Sites 

Dive S i t e s  # La ti tude Lonqi tude Re fe re nce Location 

70'34 .61 ' 1 50°1 5.20 East Harrison Bay 
70°37.20'  150°27.36' East Harrison Bay 
70°22.1 7 '  148O02.61 I Sa .river d e l t a  
70°1 8.38'  147O46.96' Sa.. r iver  delta 
70°23.85'  148'31 040' V&st Dock 
70°29. 22' 148O20.30' Fteindeer Is land 
70'23 033' 148O30.73' West  Dock 


