
UNITED STATES DEPARTMENT OF THE INTERIOR 1 

GEOLOGICAL SURVEY 

Nearshore marine g e o l o g i c  i n v e s t i g a t i o n s ,  Wainwright 
to S k u l l  C l i f f  , northea st Chukchi Sea 

BY 
R. L. P h i l l i p s ,  T .  E. R e i s s ,  E. Kempema 

and E .  R e h n i t z  

Open File r e p o r t  84-108 

This r e p o r t  i s  prel iminary and h a s  n o t  been reviewed for conforrrclty w l t h  U.S. 
Geolog ica l  Survey e d i t o r i a  1 standards and s t r a t i g r a p h i c  nomenclature. Any use 
o f  t r a d e  names i s  for d e s c r i p t i v e  purposes on ly  and d o e s  not  imply endorsement 
by t h e  USGS. 

Menlo Park, B l i f o r n i a  
1984 



In t roduc t ion  

Ektween August 2 1  and September 1, 1981, marine geologic  i n v e s t i g a t i o n s  
were conducted on  p a r t  o f  t h e  i n n e r  she l f  o f  t h e  no r theas t  a u k c h i  Sea using 
t h e  USGS R/V KarLuk. The purpose of this cont inuing  i n v e s t i g a t i o n  i s  t o  
d e f i n e  marine processes  and geologic  hazards  t h a t  c h a r a c t e r i z e  t h e  sea f l o o r  
f o r  t h e  r eg ions  g e n e r a l l y  shallower t h a n  2 0  t o  30 m depth on t h e  inne r  s h e l f  
o f  t h e  Chukchi Sea. The a rea  of t h e  i n i t i a l  reconnaissance i n v e s t i g a t i o n  
covered t h e  nearshore r eg ion  from Wainwright (70° 36' N) north t o  S k u l l  Cliff 
a t  approximately 7l0 OO'N ( f i g u r e  1). Th i s  a r e a  was s e l e c t e d  based on  t h e  
a v a i l a b i l i t y  of a p ro t ec t ed  harbour ,  Peard m y ,  from which t o  opera te .  

Approxbnate1y 339 km of side-scanning-sonar r eco rds ,  317 )an of subbottom 
p r o f i l e s  (Uniboom) and 448 Km of  bottom p r o f i l e s  were c o l l e c t e d  during t h e  
s tudy .  Twenty f o u r  s e d h e n t  samples were c o l l e c t e d  and 5 s t a t i o n s  were 
ab served with t e l e v i s i o n  ( Mgure 2 and appendix 1) . 

The study a r e a  P s  boardered on t h e  e a s t  by  t h e  g e n t l y  s loping  c o a s t a l  
p l a in .  S t eep  c l i f f s  ranging t o  approximately 15 m he igh t  bound t h e  nor thern  
r e g i o n  along S k u l l  C l i f f  and p a r t  of t h e  southern a rea  between P o i n t  Belcher 
and Wainwright. Narrow b a r r i e r  i s l a n d s  form t h e  boundar ies  between Peard Bay 
and t h e  Chukci-d Sea between t h e  c l i f f e d  a reas .  Two channels ,  l oca t ed  a t  t h e  
west s i d e  of Peard Bay d i r e c t l y  o f f  Po in t  Frankl in  and on t h e  north s i d e  of 
Peard Eh y ,  a l l w  a c c e s s  a c r o s s  t h e  shoa l s  (F igu re  3 )  . 

The o l d e s t  bedrock underlying t h e  r e g i o n  c o n s i s t s  of Cretaceous 
sandstones.  The Cretaceous s t r a t a  a r e  r epo r t ed  t o  outcrop  disconk.inously from 
approximately 10 h south of Poin t  Barrow t o  near Wainwright. Along S k u l l  
C l i f f  t h e  sandstones r i s e  t o  a t  l e a s t  5 m he igh t  above sea l eve l .  Overlying 
t h e  Cretaceous s t r a t a  a r e  t h e  P le i s tocene  sands,  g r a v e l s  and muds of t h e  Gubic 
Formation of Black ( 1964) . A w a v e c u t  c l i f f  o f  Sangamon age ,  s t a r t s  a t  t h e  
e a s t  end of Peard Pay and t r e n d s  t o  t h e  west t o  north of Wainwright (Wil l iams 
e t  a l ,  1977) . Peard EB y l i e s  t o  t h e  west of t h i s  o l d e r  s h o r e l i n e  ( f i g u r e  
3) . The youngest Holocene d e p o s i t s  a r e  t h e  sands and g r a v e l s  of t h e  b a r r i e r  
i s l a n d s  t h a t  enc lose  Peard Ea y . 

The Ehrrow Sea Val ley  l i e s  t o  t h e  northwest of  Peard Eay ob ta in ing  a 
depth of 55 rn a p p r o x h t e l y  17 )an northwest of Po in t  Belcher and i m r e a s i n g  t o  
9 0  m depth 29 km north of Po in t  FYanklin. A gen t ly  r i s i n g  s lope  ex tends  
shoreward from t h e  Barrow Sea Valley t o  20 rn depth where t h e  s lope  
inc reases .  The sea f l o o r  between P o i n t  Belcher and P o i n t  Frankl in  e x h i b i t s  a 
r a p i d  r ise between t h e  20 m t o  t h e  14 m i s d a t h  (F igu re  3 ) .  mthymetr ic  h ighs  
and a broad f l a t  (&tween 1 2  and 14 m depth) =cur  d i r e c t l y  t o  t h e  west of 
Peard Bay. Northeast  of  Peard Pay t h e  sea f l o o r  i s  moo th  exh ib i t i ng  a g e n t l e  
r i s e  toward t h e  shore.  An i r r e g u l a r  bottom, i n d i c a t e d  by a v a r i a b l e  i r r e g u l a r  
contour  p a t t e r n  nearshore a t  depths  Less t h a n  10 m ,  sugges ts  a r e a s  of  small- 
scale r e l i e f  nor th  of t h e  b a r r i e r  i s l a n d  ( N g u r e  3 )  . Three shore-para l le l  
b a r s  are  a l s o  i d e n t i f i e d  nearshore by  gounded i c e  and on subbottom p r o f i l e s  



B e a u f o r t  Sea 

Figure 1. Location o f  area i n v e s t i g a t e d  during 1981 i n  t h e  
nosthea stern Chukchi Sea, Qntours are i n  meters. 





Figure 3 .  Pa thymetric map o f  the  nearshore reg ion ,  Wainwright to Skul l  
Cliff, Chukchi Sea. mntours a r e  i n  meters. Depth data obtained from 
NOAA hydrographic survey sheets, N o .  7606, 7607, and 7609, 1947. The 
l o c a t i o n  of t h e  w a v e c u t  cliff ( ind i ca ted  by hatchures) o n  land taken 

from Hlliams et al, 1977. 



( F i g u r e  4 ) .  The seaward most b a r  s t a r t s  a t  a depth of 8 m and rises 1.5 m; 
t h e  landward most b a r  s t a r t s  a t  a  depth of 7 m on  t h e  seaward s i d e  and only  
r i ses  1 m. The nearshore bathymetry r e f l e c t s  and p a r t l y  c o n t r o l s  t h e  
processes  o f  i c e  gouging and bedform migrat ion.  

Wind-generated c u r r e n t s  and t h e  o f f  shore ,  shore p a r a l l e l  Alaska ma s t a  1 
Current  dominate t h e  oceanographic r e g h e  wi th in  tNs region.  The wind- 
generated c u r r e n t s  g e n e r a l l y  r e s u l t  from storms moving i n  from t h e  southwest 
a  llclwing t h e  maximum f e t c h  t o  develope a c r o s s  t h e  6.lukcI-d Sea. The l a r g e s t  
waves &served during this i n v e s t i g a t i o n ,  2 m i n  h e i g h t ,  can  r a p i d l y  form 
e s p e c i a l l y  i n  t h e  sha l lm reg ions  no r theas t  o f  Peard & y .  

The northward flowing Alaska m a s t a l  Current dominates t h e  r e g i o n  w e s t  of 
Peard my. Surface  v e l o c i t i e s  of  up t o  200 cm/sec and a mid-depth v e l o c i t y  of 
71 cm/sec a r e  r epo r t ed  from north of Wainwright w i th in  t h e  Alaska Cbastal  
Curren t  (Hufford,  1977). The e f f e c t s  of  t h e  northward flowing c u r r e n t  a r e  
r e a d i l y  ev ident  on  t h e  sea f l o o r  north and w e s t  of Poin t  Frankl in where 
northward migrat ing sandwave f i e l d s  e x i s t .  

The a rea  o f  this i n v e s t i g a t i o n  i s  dominated t o  t h e  w e s t  by  t h e  Alaska 
Coas t a l  a s r e n t  t r a n s p o r t i n g  sediment t o  t h e  no r th ,  whereas t h e  r e g i o n  
no r theas t  of Peard Bay c o n t a i n s  a  clockwise flowing shore p a r a l l e l  c u r r e n t  
( f i g u r e  5 1 . The d i r e c t i o n  of  sediment t r a n s p o r t  i s  toward P o i n t  Frankl in  from 
t h e  south and from t h e  e a s t  and away from S k u l l  C l i f f  region.  The capes  a long  
t h e  01ukh.i Sea c o a s t  r e p r e s e n t  r eg ions  of  longshore convergence of  c u r r e n t s  
and sediments (Shor t ,  1975, 1979 ) . Sediment d e p o s i t i o n  r e s u l t s  where t h e  
converging c u r r e n t s  meet. The shallow reg ions ,  gene ra l ly  l e s s  t h a n  10 m 
depth ,  a r e  inf luenced  by wave-generated c u r r e n t s  movf ng on shore or p a r a l l e l  
to shore. 

Qua t e r n a r y  sediments 

A t h i n  veneer  of sediment o v e r l i e s  g e n t l e  southeas t  dipping e e t a c e o u s  
bedrock throughout t h e  a r e a s  surveyed. Bedrock outcrops  have been  observed on  
T.V. surveys  no r theas t  of Peard my, and a r e  a l s o  suggested from subbottom 
p r o f i l e s .  The p r e s e n t  t h i ckness  d i s t r i b u t i o n  of  t h e  Qua te rwry  d e p o s i t s  
i n d i c a t e  r eg ions  of  depos i t i on  and e ros ion  which have been  inf luenced  b y  
wavegenera ted  c u r r e n t s  and o the r  c o a s t a l  c u r r e n t s  (F igu re  6). 

The a r e a s  con ta in ing  t h i n  s e d b e n t  cover  ( l e s s  t h a n  2 m t h i c k )  a r e  nor th  
and  e a s t  o f  Peard m y ,  e s p e c i a l l y  seaward of  r eg ions  where Csetaceous bedrock 
i s  exposed a t  Sku l l  C l i f f ,  and i n  t h e  deeper o f f  shore  r eg ions  surveyed between 
Peard B y  and cJainwright. Regions o f  t h i c k  Quaternary sediment a c c m u l a t i o n  
a re ;  1) toward t h e  shore between Wainwright and Peard m y  where t h e  sediment 
cover  i n c r e a s e s  from 2 m t h i c k  a t  depths  ranging from 2 0  t o  27 m t o  6 m t h i c k  
nearshore,  2 )  d i r e c t l y  o f f  Po in t  Frankl in w i th in  t h e  shoa l  a r e a s  where a 
maximm sediment t h i ckness  of  16 m i s  i d e n t i f i e d ,  and 3 nor th  of  Po in t  
Frankl in  where sandwave f i e l d s  e x i s t  a t  depths  g r e a t e r  t h a n  18 m. A t  l e a s t  11 
m of s edMent  o v e r l i e s  t h e  bedrock benea th  t h e  sandwave f i e l d s .  

The landward th ickening  of sediments toward t h e  b a r r i e r  i s l a n d  west of 

Peard B y  i s  recognized i n  s e i a n i c  p r o f i l e s .  Offshore t h e  Cretaceous s t r a t a  





Figure 5 .  Dordnant c o a s t a l  current  regime. The northward f lowing  Alaska 
Cbastal Current o b t a i n s  v e l o c i t i e s  of up of 200 crn/sec within this r e g i o n  
(Huff ord ,  1977) . The shore-para l l e l  c u r r e n t s  o n  t h e  northeast  s i d e  of 
Peard m y  a r e  prohab ly w3nd-genera ted. The converging c u r r e n t s  result i n  
sediment d e p o s i t i o n  off P o i n t  Franklin. The arrows i n d i c a t e  the current  
d i r e c t i o n .  Oontouxs a r e  i n  m e t e r s .  



Figure  6. lsopach map of  Quaternary sediments over ly ing  Cretaceous bedrock. 
m n t o u r s  a r e  i n  meters.  The sediment i n c r e a s e s  i n  t h i c k n e s s  toward t h e  shore  
between Wainwright and  Peard Fh y ob ta in ing  a  maxhum t h i ckness  of 16 m off 
Point Frankl9n. The t h i n n e s t  sediment cover  occurs  o f f  Sku l l  C l i f f  ad j acen t  
t o  a r e a s  where Cretaceous bedrock l i e s  above sea l e v e l .  The l e t t e r e d  
s e c t i o n s  i n d i c a t e  h igh- reso lu t ion  prof i L e  l o c a t i o n s  f o r  f i g u r e s  7 and 9. 



u n d e r l i e  a p p r o x h a t e l y  2 t o  3 m of Q u a t e r ~ r y  gravel-sand lag.  Loca l ly ,  
bedrock may outcrop  i n  t h e  deeper o f f sho re  regions.  A landward increa  se i n  
s edb ten t  t h i ckness  i s  r e a d i l y  apparent  i n  seimic p r o f i l e s  ( f i g u r e  7 1 . 

Two s t a g e s  of Qua t e r n a r y  sedimentat ion are recorded,  a b a s a l  horizonta 1 
bedded unit which i s  i n  t u r n  t runca ted  and o v e r l a i n  by  a g e n t l e  seaward 
i n c l i n e d  u n i t  ( Figure 8) .  The b a s a l  horizonta 1-bedded s t r a t a  overlying t h e  
Cretaceous s t r a t a  may r ep resen t  i n  p a r t  b a y - f i l l  formed during t h e  Holocene 
t r ansg res s ion  which may have r e s u l t e d  i n  t h e  landward migra t ion  of  t h e  b a r r i e r  
i s l a n d  t o  its p r e s e n t  p o s i t i o n  o r  it could  r ep re sen t  t h e  Gubic Formation. 
Evidence f o r  a t  l e a s t  two s t a g e s  of s e d h e n t  depos i t i on  i s  suggested where t h e  
ho r i zo  nta 1-bedded s t r a t a  a r e  i n  t u r n  t runca ted  and o v e r l a i n  by  gen t ly  seaward 
dipping s t r a t a  ( Figure 8 )  . The upper-most seaward i n c l i n e d  s t r a t a  could  
r e p r e s e n t  s e d h e n t  prograda t ion  o r  could  a l s o  r ep re sen t  t h e  zone of  maxhum 
depth of  i c e  gouging and reworking of  t h e  sea f l o o r .  The zone of i n t e n s e  i c e  
gollging t h e  stamukhi zone, i n  this r e g i o n  occu r s  a long t h e  i n c l i n e d  
bathymetr ic  s lope  observed i n  Figures  7 and 8. Repeated i c e  gouging of t h e  
s lope ,  sediment reworking and longshore sediment t r a n s p o r t  has  resulted i n  
t r u n c a t i o n  of t h e  underlying hor izonta  1-bedded s t r a t a  and r e s u l t e d  i n  
d e p o s i t i o n  of  t h e  seaward i n c l i n e d  s t r a t a .  

Eas t  of Po in t  Flranklin t h e  nearshore Quaternary s e d h e n t  cover  t h i n s  
r a p i d l y  toward S k u l l  C l i f f .  The t i d a l  p a s s  a t  t h e  nor th  end of Peard m y  i s  
a p p r o x h t e l y  12 m deep suggest ing a n  equal  t h i c k n e s s  of Holocene sediments. 
D i r e c t l y  o f f s h o r e  from t h e  tidal p a s s ,  a t  depths  of 10  m ,  t h e  s e d h e n t  cover  
t h i n s  t o  l e s s  t h a n  3 m i n  t h i c k n e s s  ( Figure 6). To t h e  north and no r theas t  
toward S k u l l  C l i f f  t h e  Quaternary  sediment t h i n s  t o  approximately 1 m and 
bedrock outcrops  occur on t h e  sea floor ( Figure 9 )  . 

The r eg ions  of t h i n  s e d h e n t  cover  ( n o r t h e a s t  of Peard m y  and t h e  
o f f  shore r eg ion  from Wainwright t o  Poin t  F'ranklin) must o v e r a l l  b e  considered 
a r e a s  of erosion.  The major depocenter occurs  o f f  Po in t  Frankl in  ( a  r e g i o n  of  
converging c u r r e n t s )  and r e p r e s e n t s  long shore sediment t r a n s p o r t  and 
d e p o s i t i o n  o f f  t h e  cape. 

Penna f r o s t  

The m a s t  and Geodetic Survey o f  t h e  r e g i o n  i n  1947 apparent ly  i d e n t i f i e d  
permafrost  i n  t h e  Holocene b a r r i e r  i s l a n d  sediments exposed i n  t h e  
no r theas t e rn  deep channel  en t rance  t o  Peard Pay and r epor t ed  on b y  Lewellen 
(1972).  Eewellen (1972) sugges t s  t h a t  Cretaceous bedrock i n s t e a d  of  
permafrost  may e x i s t  i n  t h e  t i d a l  pass .  Geophysical surveys conducted during 
this study through t h e  channel  e n t r a m e ,  on  t h e  seaward s i d e  of  t h e  b a r r i e r  
i s l a n d ,  and wi th in  Peard m y  i d e n t i f i e s  a t  l e a s t  12 t o  14 m of sediment cover  
over t h e  Cretaceous bedrock. The r epor t ed  occurrence of pennaf ros t  h e r e  must 
be  a ssuned t o  b e  t r u e ,  t h e r e f o r e ,  t h e  Holocene s e d h e n t  cover  w i t h i n  this 
study a rea  must b e  assuned t o  c o n t a i n  some permafrost .  

S u r f i c i a  1 sediments 

The s u r f i c i a l  sediments w i th in  t h e  a rea  i n v e s t i g a t e d  range i n  composition 
from mud t o  g r a v e l  wi th  sand s i z e  sediment t h e  most abundant t e x t u r e  
( Appendix 1) . Televis ion  sea f l o o r  scans ,  s idescannlng-sonar  surveys  and 24 
s e d h e n t  samples d e f i n e s  some o f  t h e  major s u r f i c i a l  sediment t y p e s  w i th in  t h e  
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r e g i o n  ( f i g u r e  10 1 . g l ~ l b g i c a l  communities a r e  a s soc i a t ed  wi th  c e r t a i n  
t ex tu re s .  W o r m s  ( t d e s )  form dense communities w i th in  Peard m y  muds and 
occur  a s  s c a t t e r e d  i n d i v i d u a l s  i n  a l l  o the r  sedhnent samples and T.V. runs.  
Gravels  l ikewise  c o n t a i n  d i s t i n c t i v e  b i o l o g i c a l  communities with a l g a e  
dominating i n  t h e  shalluw depths  (less t h a n  15 m) and barnac le5  a t  t h e  deeper 
depths  ( g r e a t e r  t h a n  24 m) . The o v e r a l l  sediment d i s t r j b u t i o n  r e f l e c t s  t h e  
dominance o f  a c t i v e  e r o s i o n a l  and depos i t i ona l  processes  occurr ing  on  t h e  
shallow near shore s h e l f .  

Gravel  The coa r se  s e d h e n t  f r a c t i o n  i s  loca t ed  i n  r eg ions  o f  t h i n  
Quaternary sediment cover  and sugges ts  t h a t  t h e s e  r eg ions  a r e  undergoing 
e r o s i o n  o r  sediment bypass.  Th i s  sugges ts  t h a t  t h e  g r a v e l s  a r e  only  e r o s i o n a l  
s u r f i c i a l  l a g s  on t h e  p re sen t  sea f l o o r .  Two main a r e a s  conta in ing  g r a v e l  
s i z e  s e d h e n t  a r e  i d e n t i f i e d :  1) west of Peard m y  a t  depths  g r e a t e r  t han  2 4  
m ,  ( i d e n t i f i e d  by  d i s t i n c t i v e  side-scanning-sonar p a t t e r n s  and sampling) , and 
no r theas t  o f  Peard Pay w i t h i n  shallow a r e a s  a t  depths  l e s s  t han  15 m 
( i d e n t i f i e d  by  d i s t i n c t i v e  side-scanrclng-sonar p a t t e r n s  and T .V. runs)  . 

W e  st of  Peard Ia y--OD ntlnuous t o  d i s c o n ~ n u o u s  g r a v e l  pa t ches  a  ssocia  t e d  
with sandwave f i e l d s  occur west of Poin t  F'ranklin t o  south of Poin t  Belcher , a  
d i s t a n c e  o f  37 km, a t  depths  gene ra l ly  g r e a t e r  t han  2 4  rn. The g r a v e l  d e p o s i t s  
a r e  l oca t ed  where t h e  Quaternary sediment cover  i s  2 rn t h i c k  o r  l e s s .  
P o s s i b l e  Cretaceous bedrock outcrops  may a l s o  b e  exposed wi th in  this a rea .  
The seaward e x t e n t  o f  t h e  g r a v e l  f i e l d s  i s  unknown. 

S i d e s c a n n i n g - s o m r  surveys show d i s t i n c t i v e  l i n e a r  pa tches  of  sand and 
g r a v e l  a t  depths  g r e a t e r  t h a n  24 m. The Linear f e a t u r e s  a r e  o r i e n t e d  
north-south and p a r a l l e l  t h e  i s o b a t h s  , t h e  main coa s t a  1 c u r r e n t  t r e n d  and 
fol low t h e  t r end  of i c e  gouging (figure 11). 

Samples confirm t h e  presence  of  g r a v e l  a s soc i a t ed  wi th  sand. Samples 8 
and 10 bo th  c o n t a i n  g r a v e l  c l a  sts a s s o c i a t e d  with abundant i n v e r t e b r a t e  
remains. m r n a c l e s ,  a s  abundant f ragments ,  and a s  whole i n d i v i d u a l s  o r  a s  
p a r t i a l  remains are found on t h e  l a r g e r  s h e l l  fragments and o n  many of t h e  
rock c l a s t s .  Other i n v e r t e b r a t e s  i nclude gas t ropods ,  pelcypods and 
bryozoans. Worm t u b e s  a l s o  a r e  abundant. Bryzoans occur a s  encrus t ing  and a s  
s t a l k e d  c o l o n i a l  forms a t t a c h e d  t o  t h e  c l a s t s .  To t h e  south sample 19 a l s o  
con ta ins  pelcypoas , gastropods , and abundant bryozoans but on ly  a few ve ry  
sma 11 barnac les .  

The a s s o c i a t i o n  of enc rus t ing  orgardsns wi th  t h e  g r a v e l  c l a s t s ,  
e s p e c i a l l y  samples 8 and 10, sugges ts  t h a t  t h e  o f f  shore r eg ion  i s  a  zone o f  
nor rdepos i t i on  o f  f i n e r  sediment ( s i l t  and c l a y )  and t h a t  va r ious  c u r r e n t s ,  
inc luding  t h e  Alaskan (bas t a1  Current ,  a r e  winnowing t h e  sediment. Sample 19, 
g rave l ly  sand, i s  a s s o c i a t e d  wi th  ~ n d w a v e  f i e l d s  actively migrat ing t o  t h e  
north. A b a s a l  c o a r s e  l a g  can  a l s o  b e  produced b y  t h e  migra t ion  of aandwaves. 

The g r a v e l  compositlon v a r i e s  dominated by g ray  angu la r  t o  s l i g h t l y  
rounded d o l o r d t i c  c l a s t s  ( t o  6.5 cm) , t o  w e l l  rounded s i l i c e o u s  b l a c k  
(abundant) t o  brown (abundant t o  1.3 cm) , t o  angular  do lomi t ic  brown c l a s t s  
( r a r e ,  to 3 c m )  . The i n v e r t e b r a t e  remains c o n t a i n  whole s h e l l s  o r  abundant 
angular  broken fragments. 

Ea st of  Peard Pa y- -Di  scont inous g r a v e l  pa t ches ,  a ssoc ia  t e d  wi th  muddy 
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F i g u r e  10. Dominant t e x t u r e s  o f  s u r f i c i a l  sed iments  w i t h  major  bedform 
t y p e s .  A t  d e p t h s  l e s s  than 10 m sand u s u a l l y  c o n t a i n s  s h o r e  parallel 
r i p p l e s ,  a t  deeper  d e p t h s  sandwaves may develope.  B l o t u r b a t i o n  i s  abundant  
i n  most sediment types. The g r a v e l  p a t c h e s  o c c u r  i n  r e g i o n s  of t h i n  
Qua te rnary  sediment  c o v e r  s u g g e s t i n g  t h e  deposf t s  a r e  e r o s i o n a l  s u r f i c f a  1 
l a g s .  The a r rows  i n d i c a t e  t h e  m i g r a t i o n  direction o f  t h e  bedforms. The 
l e t t e r s  i n d i c a t e  sonograph o r  sample locations. Oontours a r e  i n  meters. 



Figure  11. Sonograph of  gravel-sand r ibbons  a t  a depth  of  2 8  rn west 
of Peard B y .  The g r a v e l  pa tches  a r e  a l i gned  e s s e n t i a l l y  
p a r a l l e l  t o  t h e  coast ,  t o  t h e  i s o b a t h s ,  t h e  Alaskan Cbas ta l  
Current t r e n d  and t o  t h e  i c e  gouge t rend .  The c l a s t s ,  t o  
6.2 c m  maximum s i z e r  a r e  composed of dolomite and dark  
s i l i c e o u s  m a t e r i a l  occur r ing  wi th  abundant i n v e r t e b r a t e  
remains. EQ r n a c l e  fragments a r e  t h e  most abundant inver teb-  
r a t e  remains. See figure 1 0 ,  l o c a t i o n  A f o r  t h e  p r o f i l e  
loca t ion .  Sample nunber 8 was t aken  i n  this g r a v e l  patch.  



sand and Qretaceous bedrock ou tc rops (? )  a r e  found nor theas t  o f  Peard my .  The 
depos i t  p a r a l l e l s  t h e  shore a t  depths £ram a p p r o x h t e l y  15 m t o  8 m 
( f i g u r e  10). The band of g r a v e l  v a r i e s  i n  width averaging 2.5 km and extends 
nor th  t o  t h e  Sku l l  C l i f f  r eg ion ,  a a s t a m e  of 3 0  h. TMs d e p o s i t  a l s o  
o c c u r s  where t h e  Quaternary s e d h e n t  cover  i s  thin, less t h a n  2 rn t N e k .  

Side-scanning-sonar surveys  i n d i c a t e  a mot t led  sea f l o o r  p a t t e r n  which 
when i n v e s t i g a t e d  wi th  T.V. confirmed t h e  presence  of g r a v e l  and bou lde r s  o n  
t h e  sea f l o o r  ( Figure 12) . Large bedrock b l o c k s ,  g r e a t e r  t h a n  1 m wide, were 
a 1so observed a t  T.V. s t a t i o n  5 (Appendix 1 ) . The v a r i a b i l i t y  of  t h e  sea 
f l o o r  t e x t u r e  was cha rac t e r i zed  a t  T.V. s t a t i o n  3 where abundant g r a v e l  was 
observed covering t h e  sea f l o o r ;  a grab sample obta ined  a t  t h e  same t h e  t h e  
T.V. was ope ra t ing  only  c o l l e c t e d  sand; when t h e  anchor was p u l l e d  a l a y e r  o f  
overconsol ida ted  c l a y  g r e a t e r  t han  2 0 cm t h i c k  had adhered t o  t h e  f lukes .  

Associated wi th  t h e  gravel-boulder f i e l d s  m r t h e a s t  of Peard Bay a r e  
e x t e n s i v e  b i o l o g i c a l  commurdt.ies dominated by a l g a l  ( kelp)  beds. The ke lp  
beds  extend t o  a t  l ea  st  12 t o  U m depth based  on  T.V. abse rva t ions  and may 
cont inue  t o  15 m depth. Hanna ( 1954) i n i t i a l l y  r epo r t ed  t h e  occurrence of  
kelp beds  wi th in  t h e  same gene ra l  a r ea  and Mohr e t  a 1  (1957) d e s c r i b e s  t h e  
b i o t a  from Hanna's dredge sample. 

The macroscopic brown a lga  P h y l l a r i a  dermatodea ( d e  La Py la i e )  Le Jo l i s  
i s  r epor t ed  t o  b e  most abundant £ o m  (Mohr e t  a l ,  1957). A depth zonat ion has  
been  suggested with c o r a l l i n e  a lgae  occurr ing  i n  deeper water and t h e  brown 
a l g a e  occurr ing  i n  t h e  shallower water based on  t h e  p o s i t i o n  of  t h e  p l a n t s  
w i t h i n  t h e  dredge haul  taken  from o f f sho re  t o  i n shore  (Mohr e t  aL, 1957) . 
This  i s  a l s o  suggested from T.V. d r i f t s  where a decrease  i n  brown a lgae  and a n  
i n c r e a s e  i n  r ed  a lgae(  7 )  was observed on t h e  sea f l o o r  a t  T.V. s t a t i o n  5. 
Other organisms observed wi th in  t h e  a l g a l  f i e l d s  i nc lude  worm t&es,  
gas t ropods  , s h r h p  and a r e l a t i v e l y  abundant 6-rayed s t a r f i s h ,  Lepta s t e r i a  s. 

CJb serve t i o n s  onshore along Sku l l  C l i f f  record  brown a lgae  s c a t t e r e d  along 
t h e  beaches. D i r e c t l y  o f f s h o r e  i n  depths  l e s s  t h a n  6 m Cretaceous bedrock 
occurs  a s  s tepped p la t forms (cb served on h igh- reso lu t ion  p r o f i l e s )  suggest ing 
a s u b s t r a t e  o n  which t h e  a l g a e  may a t t a c h  and grow. A t  deeper depths  s t a r t i n g  
a t  15 m ,  o f f  Sku l l  C l i f f  t h e  g r a v e l  forms a d i s t i n z t i v e  r i d g e ,  r i s i n g  t o  12 m 
depth  ( f i g u r e  U) . Algae may a l s o  b e  growing on t h e s e  g rave l s .  The nor thern  
l i m i t  of t h e  a l g a l  f i e l d s  i s  unknown, b u t  c a n  b e  expected t o  occur where t h e  
s & s t r a t e ,  g r a v e l  o r  bedrock,  e x i s t s  o n  which t h e  a l g a e  can  a t t a c h ,  and i n  
depths  a t  lea st  t o  L3 m. 

The o r i g i n  of  t h e  g r a v e l  d e p o s i t s  i d e n t i f i e d  i n  t h e  no r theas t  a u k c h i  Sea 
sugges ts  t h a t  t hey  a r e  mainly s u r f i c i a l  l a g s  produced b y  t h e  e ros ion  of  t h e  
Qua t e r n a r y  sediments by  c u r r e n t s ,  b o t h  wave and sho re -pa ra l l e l  coas ta  1 
cu r ren t s .  The t h i n  sediment cover  ( g e n e r a l l y  l e s s  t h a n  2 m t h i c k )  over  
bedrock where t h e  g r a v e l  f i e l d s  a r e  found suppor ts  a n  e r o s i o n a l  l a g  o r i g i n  f o r  
t h e  d e p o s i t s  west of Peard Bay. Wave-domina t e d  and sho re -pa ra l l e l  c o a s t a l  
c u r r e n t s  (moving t o  t h e  w e s t  toward P o i n t  Frankl in)  produce t h e  shore-para l le l  
l a g s  e a s t  of Peard my. The g r a v e l  r i d g e  o f f  Sku l l  Cliff (F igure  13) may 
r e p r e s e n t  a n  ice-pushed r i d g e  winnowed by c u r r e n t s .  

Sand Sand s i z e  sediment dominates w i th in  t h e  a r ea  i n v e s t i g a t e d  and i s  - 
a f f e c t e d  by two p roces ses ,  c u r r e n t s  and b io tu rba t ion .  Act ive  c u r r e n t s  r e s u l t  



Figure  12. Sonograph of t h e  sea f l o o r  no r theas t  of Peard Bay a t  a depth 
of 11 m. The mot t led  c h a r a c t e r  of t h e  sea f l o o r  i n d i c a t e s  
gravel-boulder f i e l d s .  T.V. scans  confirm t h e  presence of 
g r a v e l  and p o s s i b l e  bedrock outcrops  wi th  a t t a c h e d  b e n t h i c  
commurdties. Kelp beds occur  a t t a c h e d  t o  t h e  gravel i n  this 
reg ion  a t  l ea  st t o  depths  of 13.5 m ,  t h e  landward extent of 
t h e  kelp beds  i s  unknown. Ice gouges occur i n  t h e  upper 
ha l f  of t h i s  sonograph. North and increasing depth Is  toward 
t h e  t o p  of t h e  sonograph. See f i g u r e  10,  l o c a t i o n  B, f o r  t h e  
p r o f i l e  l oca t ion .  



Figure 13. A )  Bottom pro f i l e  off S k u l l  C l i f f .  See f igure  1 0 ,  location C ,  f o r  sonograph and bottom 
p ro f i l e  location. The depths a r e  i n  f e e t ,  land i s  t o  the  l e f t .  A r idge r i s e s  f r o m  13.7 
m on the landward s ide  t o  11.6 m a t  t h e  highest point. The i r r egu la r  p r o f i l e  i s  caused 
by Ace gouging on t h e  bathymetric Mgh. B) Side-scanning sonar record of the  sea f l oo r  
across the  ridge. The mottled character of t h e  sea f loor  suggests t h a t  t h e  r idge surface 
i s  covered w i t h  gravel. K e l p  beds may be  associated with t h e  gravel here also. The r idge 
i s  aligned p a r a l l e l  to the  shore. The pro f i l e s  c ross  t h e  ridge obliquely . 



i n  t h e  formation o f  r i p p l e  f i e l d s  nearshore and shore  p a r a l l e l  sand wave 
f i e l d s  ( t h e  sandwave crests a r e  o r i e n t e d  perpendicular  t o  shore)  i n  t h e  deeper 
o f f  sho re  regions.  RLological cunmunities may l o c a l l y  occupy t h e  sea f l o o r .  
The s u r f i c i a l  b i o l o g i c a l l y  s t a b i l i z e d  sea f l o o r  w i l l  c o n t a i n  abundant s t a l k e d  
worm tth e s  a s  observed i n  T.V. d r i f t s  and i n  most s u r f i c i a l  s e d h e n t  
samples. Side-acanning-sonar surveys  and sampling d e f i n e s  t h e  a r e a s  dominated 
b y  sand s i z e  s e d h e n t  ( f i g u r e  10) . 

The sand ranges  i n  s i z e  from coarse- t o  mediun-grained t ex tu re .  Sor t ing  
i s  gene ra l ly  poor. A decrease  i n  g r a i n  s i z e  i s  suggested t o  t h e  no r theas t  o f  
Peard IB y e a s t  of t h e  i n f l u e n c e  o f  t h e  Alaska ( b a s t a l  CXzrrent. 

Mud f i n e g r a i n e d  s e d h e n t s  (s i l ts  and c l a y )  a r e  some what r e s t r i c t e d  and - 
occur  wi th in  t h e  deeper p a r t  of  Peard Bay a s s o c i a t e d  wi th  ex t ens ive  t tbe worm 
mats and a s  evidenced by one i s o l a t e d  sample south of Poin t  Belcher a t  a depth 
o f  8.1 m (sample no. 14, assuned t o  r ep re sen t  f i l l i n g  of a n  i c e  gouge by  f ine -  
gra ined  sediment a s  s&sequent  sampling i n  t h e  a r ea  d i d  m t  encounter mud), 
and i n  t h e  a r ea  nor th  of Peard B y  and west of  S k u l l  C l i f f .  Over-consolidated 
mud was a l s o  c o l l e c t e d  wi th in  t h e  g r a v e l  pa tch  m r t h  of Peard m y  a t  a depth 
o f  13.5 m. 

f i n e g r a i n e d  sediment depos i t i on  i s  r e s t r i c t e d  t o  r eg ions  o f  low c u r r e n t  
a c t i v i t y .  These a r e a s  a r e  l oca t ed  wi th in  Peard Pay and e a s t  o f  t h e  in f luence  
o f  t h e  Alaska m a s t a l  Ql r ren t  and west of S k u l l  c l i f f  a t  depths  g r e a t e r  t han  
20 m which i s  below t h e  e f f e c t i v e  wave b a s e  o f  t h e  s h o r t  per iod  su r f ace  waves. 

Processes  

The sea f l o o r  from Wainwright t o  Sku l l  c l i f f  i s  dominated b y  two p h y s i c a l  
p roces ses ,  a c t i v e  c u r r e n t s  and i c e  gouging, t h a t  modify and change t h e  
c h a r a c t e r  of t h e  sea f l o o r .  The major e f f e c t s  of  t h e  processes  a r e  some what 
depth  dependent and inc lude  b o t h  sandwave mig ra t ion  and i c e  gouging. 

Sa ndwaves Migrating b edforms , sa ndwaves and r i p p l e s  , a r e  i d e n t i f i e d  
w i t h i n  t h e  no r theas t  a u k c N  Sea wi th  bedform c r e s t s  o r i e n t e d  e i t h e r  shore 
perpendicular  o r  shore p a r a l l e l .  The s p e c i f i c  o r i e n t a t i o n  of  t h e  b edforms 
depends upon t h e  c u r r e n t s ;  sho re  perpendicular  f i e l d s  r e s u l t i n g  form c o a s t a l  
c u r r e n t s  moving e s s e n t i a l l y  p a r a l l e l  t o  t h e  c o a s t  whereas t h e  shore normal 
f i e l d s  r e s u l t i n g  from su r face  waves moving toward shore  ( f i g u r e  10 ) .  

Northeast  migrat ing sa ndwave f i e l d s  docunent sediment transport a long t h e  
e a s t e r n  boundary o f  t h e  Alaska e a s t a l  Current  ( N g u r e  14) . Sandwave f i e l d s  
conta in ing  la rge-sca le  bedforms a r e  i d e n t i f i e d :  1 )  d i r e c t l y  north and 
no r theas t  o f  Peard EB y , and 2 southwest of  Po in t  Belcher. The f i e l d  nor th  of  
Peard Pay has  o n l y  been  p a r t i a l l y  s w e y e d .  

The b edf o m s  wi th in  t h e  f i e l d s  r e p r e s e n t  a c t i v e l y  migra t ing  s t r a i g h t -  t o  
s inuous-crested sandwaves. The bedforms nor th  of Peard Bay i n i t i a l l y  s t a r t  a t  
d e p t h s  o f  18  m and extend t o  a t  l e a s t  24 m depth ( F i g u r e  15 ) .  The maxhum 
bedform he ight  i s  0.5 m and t h e  wave length  i s  approximately 18 t o  20 m a t  20 
t o  22  m depth. The sandwaves southwest of  Po in t  Wlche r  have a wave length  o f  
approximately 10 m ( f i g u r e  16) .  A l l  o f  t h e  l a rge - sca l e  sandwave f i e l d s  west 
and nor th  of  Peard m y  e x h i b i t  a northeastward migra t ion  d i r e c t i o n  docunenting 
t h e  e f f e c t s  of sediment t r a n s p o r t  by  t h e  Alaska ( b a s t a l  Current. Current 







Figure 16. Sonograph of northward migrat ing large-sca l e  sa ndwaves south- 
west o f  Point  Belcher. This bedform f i e l d  occws between 
depths  o f  16 and 2 2  m .  Another sandwave f i e l d  a l s o  occurs  
seaward of this f i e l d  a t  depths  of 24  t o  27 m ,  r i p p l e s  or 
coarse-grained sediment occurs  between the two f i e l d s .  The 
arrows i n d i c a t e  t h e  migrat ion  d i r e c t i o n  of t h e  bedforms. See 
f i g u r e  1 0 ,  l o c a t i o n  E ,  f o r  the p r o f i l e  l o c a t i o n .  



v e l o c i t i e s  of 200 cm/sec f o r  su r f ace  c u r r e n t s  and 70 cm/sec a t  mid depth (10  m 
= mid depth)  a r e  r epo r t ed  from northwest of Poin t  Frankl in  (Huf fo rd ,  1977) . 
T h i s  c u r r e n t  v e l o c i t y  should produce v e l o c i t i e s  s u f f i c i e n t  t o  t r a n s p o r t  sand 
s i z e  sediment on  t h e  sea f l o o r .  

The  sandwave f i e l d  nor theas t  o f  Peard m y  r e p r e s e n t s  s e d h e n t  t r a n s p o r t  
t o  t h e  w e s t  toward Poin t  Franklin.  Shore perpendicular  bedforms have been  
i d e n t i f i e d  t o  depths  a s  shallow a s  6 m i n  this area .  The sandwaves occur  i n  
i r r e g u l a r  s c a t t e r e d  patches.  

The sandwave f i e l d s  a r e  a l s o  modified by i ce  gouging ( f i g u r e  17 ) .  The 
i c e  gouges a r e  e s s e n t i a l l y  normal t o  t h e  bedform crest o r i e n t a t i o n  suggest ing 
t h a t  t h e  c u r r e n t  t r a n s p o r d n g  t h e  i c e  and migra t ing  t h e  bedforms i s  t h e  
same. No i c e  gouging was &served i n  t h e  sandwave f i e l d s  o f f  Poin t  Belcher 
even though t h e  f i e l d  occurs  o n  a  s lope  and wi th in  t h e  p ro j ec t ed  t r a c e  of  t h e  
stamukhi zone. This  sugges ts  t h a t  a c t i v e l y  migrat ing b e d f o m s  have f i l l e d  i n  
t h e  i c e  g o q e s  s i n c e  i c e  breakup during t h e  smmer. 

Ripples  a r e  superimposed o n  l a r g e r  bedforms throughout t h e  r eg ion  and 
a l s o  occur  a s  sho re -pa ra l l e l  f i e l d s  i n  water depths  gene ra l ly  less t h a n  10 m 
i n  r eg ions  o f  s t rong  wave a c t i v i t y  ( d i r e c t l y  nor th  of Peard m y  channel  
en t r ance ,  a long t h e  c o a s t  between Wainwright and P o i n t  Frankl in ,  f i g u r e  10 ) .  
The s h o r e p a r a l l e l  r i p p l e s  form i n  response t o  wave a c t i v i t y .  Where 
v a r i a t i o n s  i n  g r a i n  s i z e  e x i s t  o n  t h e  sea floor t h e  r i p p l e s  may form 
distinctive p t c h e s  a s  &served with side-scanning-sonar ( Figure 18) . 

Associated wi th  t h e  r i p p l e  f i e l d s  d i r e c t l y  west o f  Po in t  hrankl in  were 
ex tens ive  b e n t h i c  b i o l o g i c a l  cornmudties of t h e  a s c i d i a  n Rhizcinogula 
g l a b u l a r i s  which were observed on  T.V. d r i f t s .  An est imated d e n s i t y  of  a s  
much a s  100 per  square meter  may e x i s t  between t h e  r i p p l e s .  

I c e  g o y i n g  Movement of  i c e  by wind, c u r r e n t s  and pack-ice p r e s s u r e  - 
r e s u l t  i n  i c e  groundings o n  t h e  sea f l o o r  which dLsrupt t h e  s u r f i c i a l  
sediments forncFng i c e  gouges. I c e  g o ~ q i n g  of t h e  Chukchi Sea sediments i s  
repor t ed  t o  a t  l e a s t  38 m depth where t h e  sea f l o o r  was gouged t o  4.5 m depth 
( m r n e s  and Hopldns, 1978) . The deepes t  5ce  gouge observed during this study 
was 1.6 m deep a t  8  m depth  d i r e c t l y  west of Poin t  Frankl in ,  most gouges 
observed range between 0.7 and 0.2 m deep. 

In t ense  i c e  gouging o f  t h e  sea f l o o r  occurs  on t h e  seaward f l a n k s  of 
s t e e p  s l o p e s  and wi th in  t h e  stamukhi zone ( f i g u r e  19) . B t h  t h e  stamukhi zone 
and a rea  of s t e e p  s lopes  conc3.de south of Poin t  Franklin.  Northeast  of Po in t  
Frankl in  t h e  starnukhi zone i s  i n d i c a t e d  by a  high d e n s i t y  of  gouges o n  a 
s l i g h t  r i s e  of 1 t o  2 rn of  t h e  sea f l o o r .  

The g o q e s  west of  Peard B y  wi th in  t h e  stamukhi zone occur  i n  t h e  
h ighes t  dens i ty  a t  depths  ranging from 14 t o  24 m. The gouges a r e  o r i e n t e d  
p a r a l l e l  t o  t h e  i s o b a t h s  ( f i g u r e  20). D i r e c t l y  northwest of Po in t  Frankl in  
one gouge a t  22 m depth was over  175 m wide and was t r a c e d  f o r  1.8 km. 
Sandwaves eventua l ly  covered t h e  gouge. South of  t h e  Peard Bay r e g i o n  t h e  i c e  
gouge d e n s i t y  ab rup t ly  decreases .  P r o f i l e s  normal t o  t h e  c o a s t  between depths  
o f  11  t o  2 0  m y i e l d s  only 1 gouge per  ki lometer  i n  comparison t o  t h e  i n t e n s e  
gouging recorded t o  t h e  nor th  a s  i l l u s t r a t e d  i n  Figure 20. The p o s s i b l e  
r ea sons  f o r  l c k u  gouge d e n s i t y  w i th in  t h e  p ro j ec t ed  t r a c e  o f  t h e  stamukhi zone 



Figure  17. Sonograph of l a r g e s c a l e  sandwaves containing i c e  gouges. The 
migra t ion  d i r e c t i o n  of t h e  sandwaves i s  i n d i c a t e d  by  t h e  arrows. 
The migra t ion  d i r e c t i o n  of t h e  sandwaves (northward) and t h e  i c e  
gouge o r i e n t a t i o n  ( north-south) i s  e s s e n t i a l l y  normal t o  t h e  bed  
form d g r a t i o n  d i r e c t i o n  which sugges ts  t h a t  t h e  same c u r r e n t  i s  
moving b o t h  t h e  sandwaves and t h e  i c e .  Float ing ice is i n d i c a t e d  
on t h e  sonograph. This sandwave f i e l d  occurs  nor th  of  Peard Bay 
a t  depths  of 18 m. 



Figure 18. Sonograph o f  s m a l l - s c a l e t  shore-para l l e l  r i p p l e s  a t  depths 
of 10 .8  m northwest of Wainwright. The r i p p l e  f i e l d s  here 
occur i n  d i s t i n c t  patches  wi th  i r r e g u l a r  boundaries  suggest-  
i n g  d i s t i n c t  v a r i a t i o n s  i n  t e x t u r e  e x i s t  o n  t h e  sea f l o o r .  
The r i p p l e s  may be developed i n  sand-s ize  s e d h e n t ,  whereas, 
c o a r s e r  sediment may underly and separate  t h e  r i p p l e  f i e l d s .  
See f i g u r e  1 0 ,  l o c a t i o n  F ,  for the sonograph Location. 



F i g u r e  19. Ice z o n a t i o n  based on t h e  abundance of ice gouges.  The stamukhi 
zone r e p r e s e n t s  a r e g i o n  of I n t e n s e  ice gouging o f  t h e  sea f l o o r .  A r i d g e  
o c c u r s  a t  t h e  n o r t h e r n  end of t h e  stamukhi zone possibly formed from i c e  push.  
The s o u t h e r n  p r o j e c t e d  trace of t h e  stamukhi zone i s  based  o n  a n  i n c r e a s e d  
b a t h y m e t r i c  s l o p e  where i c e  would impinge. Migra t ing  bedforms , sandwaves and 
r i p p l e s ,  a p p a r e n t l y  r a p i d l y  f i l l  i n  t h e  ice  gouges  w i t h i n  t h e  s o u t h e r n  r e g i o n .  
The l e t t e r s  indicate sonograph l o c a t i o n .  a n t o u r s  are i n  meters. 
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sou th  of Peard y r e g i o n  ( f i g u r e  19) may be  due t o  t h e  r a p i d  f i l l i n g  of t h e  
gouges b y  migrat ing sa ndwaves and r i p p l e s .  Northward migra t i r q  sa ndwave 
f i e l d s  occur wi th in  this a r e a  ( f i g u r e  16) which would b e  capable  o f  f i l l i n g  
t h e  gouges. 

North and e a s t  of Peard & y t h e  stamukhi zone s t a r t s  a t  depths  of  20 t o  
approximately 22 m on t h e  s l i g h t l y  r i s i n g  sea f l o o r .  A r i d g e  of 2 m he igh t  
s t a r t s  a t  22 m depth here.  The h ighes t  densilty of  i ce  g o w i n g  i n  o n  this r i d g e  
(F igu re  21 ) . . Most gouges a r e  o r i e n t e d  p a r a l l e l  t o  t h e  i s b a t h s  or 
perpendicular  t o  t h e  i s o b a t h ,  some gouges appear  t o  b e  r a n d m l y  o r i en t ed .  

Shoreward o f  t h e  stamukhi zone nor th  of Peard Bay t h e  gouges a r e  
gene ra l ly  o r i e n t e d  p a r a l l e l  t o  t h e  i s o b a t h s  or  may appear  randomly o r i en t ed .  
The gouges a re  s c a t t e r e d  narrow f e a t u r e s  & t h i n  tws a rea  (F igure  22) .  No 
gowages were observed a t  depths  less than  11 m a r e c t l y  nor th  of Peard my 
a f t e r  a storm passed through t h e  r eg ion  whereas b e f o r e  t h e  storm t h e  gouges 
were r e l a t i v e l y  abundant a t  depths  less than 11 m. T h i s  sugges ts  t h a t  storm- 
genera ted  waves can  r a p i d l y  e l b i n a t e  t r a c e s  o f  i c e  gouging a t  shallow depths.  

re l u s i o n s  

The nearshore f e a t u r e s  &served on  t h e  no r theas t  Chukchi Sea she l f  can b e  
expla ined  a s  a c o m b i n a ~ o n  o f  a c t i v e  marine processes  involv ing  b o t h  c u r r e n t s  
and i c e  groundings. The combination of  a c t i v e  c u r r e n t s  and a c t i v e  i c e  
movment r e s u l t s  i n  t h e  p r e s e n t  d i s t r i b u t i o n  o f  s e d h e n t  t e x t u r e s ,  bedforms, 
b i o l o g i c a l  communities, morphology and sea f l o o r  i c e  gouging. I d e n t i f i c a t i o n  
of  t h e  maj o r  s u r f i c i a l  f e a t u r e s  contained on  t h e  sea floor can ,  t h e r e f o r e ,  b e  
explained by  a combination of f a c t o r s  a s  wave-generated c u r r e n t s ,  
s h o r e p a r a l l e l  c o a s t a l  c u r r e n t s ,  s u r f a c e  i c e  zonat ion  and i c e  grounding. 

Currents ,  b o t h  wave-generated and shore p a r a l l e l ;  1) t r a n s p o r t  sediment 
a s migra t ing  r i p p l e s  and sandwaves, 2 )  erode t h e  s& s t r a t e  exposing bedrock 
outcrops  and producing s u r f i c i a l  g r a v e l  l a g  d e p o s l t s  which i n  a r e a s  of  long 
t e r m  e r o s i o n  a l l aws  ex tens ive  b e n t h i c  b i o l o g i c a l  communities t o  develope, 3 )  
masks t h e  i n t e n s i t y  of ice  gouging by  r a p i d l y  f i l l i n g  i n  t h e  gouged t roughs ,  
and 4 where shore  p a r a l l e l  c u r r e n t s  converge, a s  o f f  Po in t  E'ranklin, r e s u l t s  
i n  sediment depos i t ion .  

The e f f e c t s  of i c e  g o q i n g  a r e ;  1) i n t e n s e  d i s r u p t i o n  o f  t h e  sea f l o o r  
sediments by  grounded i c e ,  e s p e c i a l l y  between depths  of 22 t o  12-14 rn ( t h e  
stamukhi zone) no r theas t  of Peard Bay and on  t h e  s l o p e s  west of Peard my, and 
2)  forms low r e l i e f  ice-pushed r i d g e s  no r theas t  of Peard my a t  depths  of 22 m 
and  poss ib ly  a t  12 t o  14 m depth nearshore d i r e c t l y  o f f  S k u l l  C l i f f .  
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Figure  21 S i d e s c a n n i n g  sonar r eco rd  of  t h e  s t a m u k h i  zone no r theas t  of Peard  Bay. See f i g u r e  20, l o c a t i o n  B, 
f o r  t h e  sonograph loca t ion .  A r a p i d  rise i n  t h e  sea f l o o r  of  2 m occurs  between 22  and 20 m depth. 
I n t e n s e  ice  gouging occurs here. The r i d g e  may have formed from i c e  gouging of  t h e  sea floor. Most 
of the ice gouges a r e  p a r a l l e l  t o  t h e  r i d g e  t rend .  The r i d g e  was c ros sed  ab l ique ly .  



, f i g u r e 2 2  S i d e s c a n n i n g s o m r r ~ ~ o r d o f t h e s e a f l m r m r t h e a s t o f P e a r d ~ y l a n d w a r d f r o m t h e s t a u n k h i z o n e .  
The depth r a q e s  fran 9 to 10 rn here. The ice  gouges are i solated narrow features .  Most i c e  gouges 
p a r a l l e l  the i sobaths .  See  f igure 19, location C, for the somgraph location. 
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Appendrlx 1 . Sample l o c a t f  o n s ,  composit ion and t e l e v i s i o n  s t a t i o n  l o c a t i o n s ,  
northeast  Chukchi Sea. Cbntours a r e  i n  meters. See following 
page for p e r c e n t  composition of sediment components. 



Appendix 1 
Sample mrnposition, Qlukchi Sea, 1981 

Sample Depth percent Si lt 
No. L o c a t i o n  (id Gravel Sa nd and Clay 
1 70.83O 159.11° 3 .O - 78 .9 21  .O 

11.4 
0.7 

99 -6 
96.8  
97.5 
88 .3  
34.5 
8 8  - 3  

( wa shed) 
96.7 
96.5 
93.9 
50 .O 
99 "6 
98.9 
99 .O 
99.0 
42.4 
98 - 9  
92.9 
96 .0  
65.5 
21.9 


