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INTRODUCTION 

The sediment c o n t e n t  o f  t h e  s e a s o n a l  f a s t  ice off t h e  n o r t h  c o a s t  of 
Alaska h a s  b e e n  shown t o  be a s i g n i f i c a n t  f a c t o r  i n  t h e  sediment: t r a n s p o r t  
sys tem f o r  f i n e - g r a i n e d  m a t e r i a l s  (Barnes  e t  a l . ,  1982). Sediments  a r e  
b e l i e v e d  t o  b e  i n c o r p o r a t e d  d u r i n g  t h e  i n i t i a l  f r e e z i n g  of  t h e  ice canopy. 
Sediment l o a d s  i n  t h e  ice a r e  b e l i e v e d  to be g r e a t e s t  when f a l l  s t o r m s  
accompany freezing (Barnes  e t  a l .  , 1982) .A sampl ing  program was c a r r i e d  o u t  t o  
p r o v i d e  a comparison o f  t h e  sediment  l o a d  c a r r i e d  by t h e  f a s t  ice i n  a s e a s o n  
o f  minimal s to rms  (1980) with  1977 when major  wind and wave e v e n t s  are known 
t o  have o c c u r r e d  d u r i n g  f r e e z e u p  (Barnes  et al. ,  1982) (F ig .  1 ) .  W e  o u t l i n e  
t h e  r e s u l t s  of t h i s  sampl ing e f f o r t  i n  t h i s  r e p o r t .  

SETTING 

The d e t a i l s  of t h e  ice regime and  t h e  h i s t o r y  of sediment  s t u d i e s  i n  t h e  
i c e  canopy have b e e n  o u t l i n e d  by Barnes and  o t h e r s ,  1982, and w i l l  no t  be p r e -  
sented here .  The unique a s p e c t s  of s h e l f  ice d i s t r i b u t i o n  i n  t h e  f a l l  o f  1980 
when t h e  i c e  sampled f o r  t h i s  r e p o r t  formed, are 10-20 km of  open wate r  o v e r  
t h e  i n n e r  s h e l f ,  moderate  n o r t h e a s t e r l y  c o a s t a l  winds, and a b r i e f  f reeze-up  
o c c u r r i n g  o v e r  a 5-7-day p e r i o d ,  fo l lowed  by c o n t i n u e d  moderate wind e v e n t s .  

METHODS 

The a r e a  o f  s t u d y  e x t e n d s  f r o m  Cape H a l k e t t  o n  t h e  west t o  Flaxman I s l a n d  
o n  t h e  e a s t  (F ig .  1). Samples from t h e  e a s t e r n  h a l f  o f  t h e  s t u d y  a r e a  e x t e n d  
o u t  t o ,  b u t  do no t  i n c l u d e ,  t h e  stamukhi zone o r  t h e  pack i c e  seaward of t h e  
s tamukhi  zone. Samples t a k e n  from t h e  wes te rn  h a l f  o f  t h e  s t u d y  a r e a  a r e  w e l l  
w i t h i n  t h e  f l o a t i n g  f a s t - i c e  zone i n s h o r e  of t h e  s tamukhi  zone. 

A l l  c o r e s  were t a k e n  from t h e  f a s t  ice u s i n g  a 5-cm c o r i n g  dev ice .  Cores 
wre t a k e n  i n  a r e a s  o f  f l a t - l y i n g  i c e  away from t h e  s m a l l  r i d g e s  and 
hummocks. R idg ing  and  r a f t i n g  of s m a l l  i c e  b l o c k s  was common d u r i n g  freeze- 
up, mechan ica l ly  t h i c k e n i n g  t h e  i c e  canopy. Our c a r i n g  program i n  a r e a s  away 
from t h e s e  f e a t u r e s  r e p r e s e n t s  i c e  t h c k n e s s  due t o  normal ice growth and does  
not  r e p r e s e n t  i c e  t h i c k n e s s e s  due t o  r a f t i n g  and r i d g i n g .  A s  a r e s u l t  o u r  
c o r e s  r e p r e s e n t  a n  average  i c e  t h i c k n e s s  less t h a n  i s  a c t u a l l y  p r e s e n t  i n  t h e  
f a s t - i c e  zone. As t h e  s e a s o n  p r o g r e s s e s  and i c e  t h i c k n e s s  i n c r e a s e s  t o  
i n c o r p o r a t e  many of t h e  s m a l l e s t  r i d g e s  and hummocks, t h e  r e g i o n a l  v a r i a t i o n  
i n  the thickness of t h e  f a s t  ice decreases .  

'. 
The methods u s e d  t o  obtain and a n a l y z e  t h e  c o r e s  u s e d  i n  t h i s  s t u d y  

essentially d u p l i c a t e d  those used by Barnes e t  a l .  (1982) .  Cores were 
r e t u r n e d  t o  t h e  l a b o r a t o r y  i n  t h e  f r o z e n  s t a t e  and photographed o n  a l i g h t  
table t o  a c c e n t u a t e  s t r a t i g r a p h y .  The cores w r e  subsampled,  a l lowed t o  m e l t ,  
and  t h e n  f i l t e r e d  a c c o r d i n g  t o  t h e  t e c h n i q u e s  of Drake e t  al .  , (19721. 
S a l i n i t i e s  were de te rmined  u s i n g  a t e m p e r a t u r e  compensated r e f r a c t i o n e r  
(American O p t i c a l ,  1973 1. S a l i n i t i e s  were s p o t  checked wi th  s a l i n o m e t e r  
( f  .OlO/oo) i n  7 samples  (1-4O/oo) and found t o  b e  w i t h i n  0.5% of t h e  
r e f r a c t o m e t e r -  1 





OBSERVATIONS 

S t r a t i g r a p h y  

The  c o r e s  a n d  s a m p l e s  t a k e n  f rom t h e  f a s t  ice i n  1978 had a r e g i o n a l  
s t r a t i g r a p h i c  s i m i l a r i t y  ( B a r n e s  e t  a l . ,  1982) which was n o t  found i n  t h e  
cores t a k e n  i n  t h i s  s t u d y .  A s  i n  1978, t h e  s u r f a c e  5-10 c m  of most 1980 ice 
c o r e s  a p p e a r e d  less s e d i m e n t - l a d e n  t h a n  t h e  u n d e r l y i n g  s e c t i o n s  o f  t h e  
cores. Below t h i s  s u r f a c e  l a y e r  t h e  g e n e r a l  c h a r a c t e r  was h i g h l y  v a r i a b l e  
some c o r e s  b e i n g  e x t r e m e l y  s e d i m e n t  l a d e n  and  o t h e r s  e s s e n t i a l l y  s ed imen t -  
f r e e .  The l o c a t i o n  o f  t h e  s e d i m e n t - l a d e n  zones  v a r i e d  f rom uppe r  and  midd le  
p a r t s  o f  t h e  cores t o  t h e  very b a s e  of t h e  c o r e s  where new ice was s t i l l  b e i n g  
formed ( s e e  a p p e n d i x ) .  S a l i n i t i e s  of cores d e c r e a s e d  w i t h  d e p t h  i n  c o r e .  One 
c o r e  of t h e  S a g a v a n i r k t o k  R i v e r  was t a k e n  i n  f r e s h - w a t e r  ice  (Core  #10  a n d  
p o s s i b l y  # 1 3 ) .  

Sediment  C o n c e n t r a t i o n s  

Sediment  c o n c e n t r a t i o n s  f rom i n d i v i d u a l  ice  c o r e  segmen t s  v a r i e d  f rom 
less  t h a n  3 mg/l t o  a high value of 2127 mg/l (see a p p e n d i x ) .  I n  o r d e r  t o  
compute t h e  q u a n t i t y  of s e d i m e n t  i n  t h e  f a s t  i ce ,  t h e  segment c o n c e n t r a t i o n s  
i n  e a c h  core segment were no rma l i zed  t o  a v a l u e  for  t h e  e n t i r e  ice  t h i c k n e s s  
( c o r e  l e n g t h )  a t  e a c h  sample  s i t e .  When t h i s  was done  t h e  s e d i m e n t  concen- 
t r a t i o n  v a l u e s  r a n g e d  f rom 3 q/m3 t o  749 9/m3 (Table I )  o v e r  c o r e  l e n g t h s  of 

3 35-55 c m  (Note: 1 mg/l = 1 g/m 1. The a r e a l  d i s t r i b u t i o n  of  s e d i m e n t  sug- 
g e s t s  h i g h e r  c o n c e n t r a t i o n s  i n s h o r e  o n  n o r t h e a s t - f a c i n g  c o a s t s  (Fig. 1). 
Lowest v a l u e s  o c c u r  b o t h  i n s h o r e  - as  o f f  t h e  S a g a v a n i r k t o k  d e l t a  - a n d  
o f f s h o r e  i n  t h e  v i c i n i t y  o f  t h e  s t amukh i  zone  n o r t h  a n d  ea s t  of Prudhoe  Bay. 

Whi le  d r i l l i n g  a t  3 i n s h o r e  s a m p l i n g  si tes,  a s e d i m e n t - l a d e n  s o f t  
( s l u s h y )  ice mass of unknown t h i c k n e s s  w a s  e n c o u n t e r e d  be low t h e  c o r e  
( F i g  1 The c o n c e n t r a t i o n  and amount o f  s e d i m e n t  i n  t h i s  ice  mass i s  n o t  
known. 

Sediment  T e x t u r e s  

B inocu la r -mic roscope  i n v e s t i g a t i o n  o f  f i l t e r e d  s e d i m e n t  i n d i c a t e s  t h a t  
silt- a n d  c l a y - s i z e d  p a r t i c l e s  were r e s p o n s i b l e  f o r  t h e  v a s t  bulk of s e d i m e n t s  
i n  t h e  c o r e s .  When s a n d - s i z e d  m a t e r i a l  was p r e s e n t  it o f t e n  was i n  t h e  form 
o f  f i b r o u s  o r g a n i c  m a t t e r  r a t h e r  t h a n  m i n e r a l  g r a i n s .  The core w i t h  the 
l a r g e s t  s a n d  f r a c t i o n  ( e s t i m a t e d  a t  a b o u t  1 0  p e r c e n t  o f  t o t a l  s e d i m e n t  by  w e i g h t )  
was o b s e r v e d  i n  t h e  core f rom Simpson Lagoon ( F i g .  1; Appendix Core  #a) .  

Weather  d u r i n g  f r e e z e - u p  
- I 

D u r i n g  t h e  f a l l  o f  1980,  f r e e z e - u p  - t h a t  p e r i o d  when t h e  s e a  g o e s  f rom ice- 
f r e e  t o  e s s e n t i a l l y  i c e - c o v e r e d  - o c c u r r e d  b e t w e e n  t h e  20th a n d  2 4 t h  o f  September 
(E. Reirnnitz, personal commun. 1. D u r i n g  t h i s  t i m e  abundan t  q u a n t i t i e s  of f r a z i l  ice 
E r e  present a l o n g  t h e  o u t e r  c o a s t s  o f  t h e  i s l a n d s  and  were n o t e d  t o  b e  a c c u m u l a t i n g  
a g a i n s t  c o a s t a l  p r o m o n t o r i e s  s u c h  as O l i k t o k  P o i n t ,  t h e  b e n d  i n  Long I s l a n d ,  and  i n  
the v i c i n i t y  of a r t i f i c i a l  i s l a n d s  i n  S t e f a n s s o n  Sound. 



Table  I - Summary of Ice Core C h a r a c t e r i s t i c s  

Average Sediment 
Core  C o n c e n t r a t i o n  Core Leng th  S a l i n i t y  Notes 

( sm/m3 1 (cm) ( *2O/oo 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

1 2  

13 

14 

15 

1 6  

17 

1 8  

Average 

2 - dO/Oo 

0 - 4'/00 

2 - 6O/oo 
2 - ~ O / O O  

2 - dO/Oo 

0 - 2O/oo 

0  - dO/OO 

oO/oo f resh water  

1 - dO/Oo 

2 - BO/Oo 

oO/oo fresh w a t e r ( ?  ) 

0 - 2O/oo 

0  - 4O/oo 

0  - s0/o0 

1 - 4O/oo 

2 - sO/Oo 

C o a s t a l  wind speed  noted a t  t h e  rreather s t a t i o n  at B a r t e r  I s l a n d  
100-200 km t o  t h e  e a s t  of t h e  study area were l o r v e l o c i t y  n o r t h e a s t e r l i e s  2-4 
m/sec p r i o r  t o  freeze-up r i s i n g  t o  about  average  winds of 9 m/sec d u r i n g  t h e  
f i r s t  p a r t  of f reeze-up  fo l lowed  by lower v e l o c i t y  w e s t e r l i e s  a t  t h e  end o f  
freeze-up (Fig. 2) 

DISCUSSION 

h h e n  compared t o  o b s e r v a t i o n s  o f  t h e  1977-78 ice canopy, sediment  
c o n c e n t r a t i o n s  in t h e  1980-81 are about  a n  o r d e r  o f  magnitude lower (Tab le  11, 
Barnes et a l . ,  1982) .  We a t t r i b u t e  t h e s e  lower v a l u e s  t o  t h e  l e s s  i n t e n s e  
wind a n d  wave regime durng the f a l l  of 1980 and  t h e  fact t h a t  the entire 
f reeze-up  p r o c e s s  o c c u r r e d  over a s h o r t e r  period of time, thereby p r e v e n t i n g  
any e x t e n s i v e  rewrking and  r e s u s p e n s i o n  of sed iments  i n  t h e  p r e s e n c e  of 
f r a z i l  ice. 



F i g u r e  2 .  C o a s t a l  wind speed  and wind d i r e c t i o n  d u r i n g  and  subsequent t o  
freeze-up, f a l l ,  1980. 

Based o n  o b s e r v a t i o n s  i n  t h i s  study we b e l i e v e  t h a t  t h e  mechanism 
sugges ted  b y  Barnes et al .  (1982) is  b a s i c a l l y  v a l i d .  T h e i r  mechanism f o r  
i n c o r p o r a t i n g  sed iments  i n t o  t h e  f a s t - i c e  canopy c a l l s  fo r  s u s p e n s i o n  of 
f r a z i l  i c e  and  sediment  t o  be c r e a t e d  d u r i n g  f reeze-up.  Extensive a r e a s  of 
open water i n  c o n j u n c t i o n  with f a l l  s torms allow waves t o  b u i l d  up, r e s u l t i n g  
i n  more intensive sediment  resuspens ion .  Xn 1977 open-water a r e a s  were more 
e x t e n s i v e  and waves were l a r g e r  t h a n  i n  1980 which r e s u l t e d  i n  a l a r g e r  
q u a n t i t y  of sediments An t h e  1970-79 i c e  canopy (Barnes  et a l . ,  1982) .  A 
l i n g e r i n g  f reeze-up wi th  prolonged p e r i o d s  of f t a z i l  g e n e r a t i o n ,  w u l d  enhance 
t h e  q u a n t i t y  of sed iments  i n c o r p o r a t e d  i n  the fast i c e .  

The l o c a t i o n s  where sediment- laden i c e  would accumulate  a r e  b e l i e v e d  t o  
b e  c o n t r o l l e d  by wind and i c e  d r i f t  history d u r i n g  and immediate ly  f o l l o w i n g  



f r eeze -up  ( B a r n e s  e t  al. , 1982). Under uniform wind d i r e c t i o n s  we m u l d  
e x p e c t  t h a t  a c c u m u l a t i o n s  of s e d i m e n t  and  i c e  s l u s h  w u l d  occur o n  t h e  
windward s ide  o f  p r o m o n t o r i e s  and o b s t r u c t i o n s .  The data  o f  t h e  p r e s e n t  
report s u p p o r t  t h i s  i d e a  i n  t h a t  t h e  p r e v a i l i n g  n o r t h e a s t e r l i e s  (Fig. 2 )  
r e s u l t e d  i n  acc ranu la t ions  i n  the s o u t h w e s t e r n  p a r t  of Harrison Bay a n d  o n  t h e  
windward s i d e  of Long I s l a n d  (Fig. 1). Ice a c c u m u l a t i o n s  were a l so  n o t e d  by 
u s  i n  1980 o n  t h e  windward site. W e  b e l i e v e  t h a t  t h e  wind e v e n t s  d u r i n g  a n d  
s u b s e q u e n t  t o  t h e  freeze-up a l l o w e d  t h e  t r a n s p o r t  a n d  r e d i s t r i b u t i o n  of 
s e d i m e n t - l a d e n  ice  a n d  no a p p a r e n t  wind p a t t e r n  was p r e s e r v e d .  

T a b l e  I1 - Sediment  i n  Ice Canopy 

N o .  of Average Sediment  Average core Weight  o f  s e d i m e n t  
3 cores C o n c e n t r a t i o n  (g/m ) l e n g t h  Area i n  ice canopy 

Ice Canopy ( r a n g e  (m) ( km2 (t. 
Fall, 1980 

H a r r i s o n  Bay 4 203 
(18-749 ) 

S t  ef a n s s o n  Sound 7 7 5 
(3-422) 

Simpson Lagoon 2 112 
(82-142) 

Study  Area 1 7  97.8 0.445 9300 4.05 x l o 5  

Ice Canopy 
W i n t e r ,  1977-78 

F a s t  Ice 18 12 2 

Simpson Lagoon 3 48 0  

The data a l s o  s u p p o r t  earlier o b s e r v a t i o n s  t h a t  the  s e d i m e n t s  
i n c o r p o r a t e d  i n  t h e  f a s t - i c e  canopy a r e  p r i m a r i l y  w e l l  s o r t e d  s i l t  a n d  clay 
f r a c t i o n s ( B a r n e s  er a l . ,  1 9 8 2 ) .  The s o r t i n g  o f  f i n e - g r a i n e d  m a t e r i a l s  i s  
b e l i e v e d  t o  be r e l a t e d  to 3 f a c t o r s .  F i r s t ,  t h e  p r o b a b i l i t y  i s  h i g h e r  t h a t  
f i n e - g r a i n e d  m a t e r i a l s  w i l l  r ema in  i n  t u r b u l e n t  s u s p e n s i o n  f o r  l o n g e r  p e r i o d s  
d u e  t o r t h e i r  s l o w e r  s e t t l i n g  v e l o c i t y  and t h e r e f o r e  s i l ts  a n d  c l a y s  w u l d  b e  
more r e a d i l y  available f o r  i n c l u s i o n  i n  t h e  ice canopy.  Second ly ,  t u r b u l e n t  
e n e r g y  w i l l  decrease when waves are  damped a s  f r a z i l  ice  masses become l a r g e r  
a n d  l a r g e r  a g a i n s t  p r o m o n t o r i e s  a n d  o b s t r u c t i o n s .  The d e c r e a s i n g  t u r b u l e n c e  
a l l o w s  m a t e r i a l  t o  s e t t l e  o u t ;  t h e  f i rs t  b e i n g  c o a r s e - g r a i n e d ,  t h u s  f i n e -  



g r a i n e d  m a t e r i a l s  are most l i k e l y  t o  be i n c l u d e d  i n  t h e  c o n g e a l i n g  f r a z i l  
masses.  Lastly, it is likely t h a t  f r a z i l  ice i n  a s h a l l o w  t u r b u l e n t  w a t e r  
column i m p a c t s  t h e  b o t t o m  e r o d i n g  seabed m a t e r i a l s  a n d  p r e f e r e n t i a l l y  d r i v i n g  
t h e  more e a s i l y  suspended  f i n e - g r a i n e d  m a t e r i a l s  i n t o  s u s p e n s i o n .  

The  s t r a t i g r a p h y  o f  t h e  c o r e s  v e r y  g e n e r a l l y  r e p e a t s  that o b s e r v e d  i n  t h e  
1978 c o r e s .  The u p p e r  5 t o  10 crn p a r t s  of t h e  c o r e s  are r e a s o n a b l y  sed imen t  
free. Sediment  c o n t e n t  i n c r e a s e s  i r r e g u l a r l y  with dep th .  I n  some c a s e s  t h e  
i n c r e a s i n g  of s e d i m e n t - r i c h  zones  e x t e n d s  t o  t h e  b o t t o m  of t h e  c o r e s  (see 
a p p e n d i x )  as  if all o f  the s e d i m e n t - l a d e n  ice had  n o t  as  y e t  b e e n  i c o r p o r a t e d  
i n  t h e  t h i n  i ce  canopy ( R e i m n i t z  and  Dunton, 1979)  I n  support of t h e  above  
h y p o t h e s i s ,  a t  t h r e e  of t h e s e  sites where s e d i m e n t s  e x t e n d e d  t o  t h e  bo t tom o f  
t h e  core m e n c o u n t e r e d  s e d i m e n t - l a d e n  f r a z i l  i c e  a t  t h e  b o t t o m  of t h e  d r i l l  
h o l e  ( F i g .  1 and  a p p e n d i x ) .  

CONCLUSIONS 

I c e - c o r e  s a m p l i n g  of t h e  f a s t - i c e  canopy i n  t h e  f a l l  o f  1980 showed t h e  
widespread p r e s e n c e  o f  s e d i m e n t - l a d e n  ice. However, s e d i m e n t  c o n c e n t r a t i o n s  
were an  o r d e r  of magnitude less t h a n  d e t e r m i n e d  f o r  t h e  ice canopy of 1978. 
The d i f f e r e n c e  i n  l o a d  i s  r e l a t e d  t o  a r e l a t i v e l y  r a p i d  and  s t o r m - f r e e  f r e e z e -  
up, which r e s u l t e d  i n  r e d u c e d  q u a n t i t i e s  of f r a z i l  i c e  and sed imen t .  The l ack  
of ma jo r  s t o r m s  and  t h e  presence o f  a n  ice c o v e r  on much of the i n n e r  s h e l f  
r e d u c e d  s e d i m e n t  c o n c e n t r a t i o n s .  The s e d i m e n t s  p r e s e n t  i n  1980-81 were 
c o n c e n t r a t e d  i n s h o r e ,  a t  c o a s t a l  p r o m o n t o r i e s ,  a n d  i n  s h a l l o w  l a g o o n s .  These  
a r e  t h e  l o c a t i o n s  where d o w n d r i f t  a c c u m u l a t i o n s  o f  frazil ice were most l i k e l y  
t o  occur u n d e r  t h e  p r e v a i l i n g  n o r t h e h s t e r l i e s .  
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APPENDIX 

Contains location map and core descriptions, stratigraphic sketches 
and photographs. Sketches and descriptions were made from the s t u d y  
of the cores on a light table which enhanced internal detail. The cores 
were also photographed with transmitted light. 







CORE NWBER 2 
gcdlmcnr C o ~ e n t r a t i o n  I c e  a l i n i t y  

g- pr.nu/r 3 0 
/00 

of LC. 
0-14 cm - g r a d u a l l y  increaming mtdirnent c o n t e n t  
w i th  opaque i c c  a t  0-2 cm and  maximua madiment 
zona a t  10-14 cm. 

730 4 

94-18 em - i n t e r m e d i a t e  mount o f  n td imcn t s  wi th  a 
-755.1 2,127 4 

jagged i n t e r f a c e  with c l e a r  i c e  a t  18  cm. 

18-27.4 cm - c l e a r  i c e  . . - 8.5 12 .7  2 

Core D e s c r i p t i o n  

0-35.5 cm - mediment-free c o r e  e x c e p t  f o r  approxt-  
ma te ly  1 - c m  band st 8 cm o f  ve ry  l i g h t  oediment. 
T rans lucen t  i c e  throughout .  

Core D e s c r i p t i o n  

0-1 cm - S e v e r a l  p i e c e s  o f  1-2-cm-long d e t r i t u s .  

0-4.5 cm - L i g h t l y  sedimented a e c t i o n ,  obscu red  
b o u n b r y  with c l e a n  i c e  a t  4.5 cm, 

4.5-17 c m  - T r a n s l u c e n t  I c e  a t  4.5 cm g r a d u a l l y  
i n c r e a s i n g  sediment. t o  I n  a b r u p t  i n t e r f a c e  at 
17 cm. 

17-20 c m  - C l e a r  i c e .  

20-37 cm - C l e a r  i c e .  

34-42 cm - S o f t  i c e .  

CORE NWBER 3 
Sediment Concen t r a t ion  Ice S a l x n l t y  

3 0 qrama qramg/m /oo  
of i c e  

0-18 cm - h a ~ l u c e n t  ice-m l a y a r i n g  or 
inclualoru.  

18-19 e m  - Very f a i n t  oedlmant 1im - amoath 
bounda r i e s .  

30-31 cm - &dLment l a y e r  - rbrupt boundary at 
30 cm - g r a d u a l l y  decreaminq s t d i m a n t s  i n t o  nax t  
s e c t i o n .  U n v e n  bo t tom bound.ry. 

, CORE NWBER 4 
Sediment Conce rn ra t ion  I c e  S a l i h i t y  

3 0 grams grams/m /oo 
of i c e  

CORE NMBm 5 
Sediment Concen t r a t ion  Ice Salinity 

grams g r o / m  3 O/oo 

o f  i c e  

- 3.0 10 .4  6 

- 3.6 12.0 4 

25 - .8.4 
19 .2  3 

4 7 . 4  2 

- 8.2 26.3 2 

31-38.5 cm - Gradua l ly  dmcraaoing m e d h e n t  
c o n t e n t  - m inc lumioru .  

38.5-47.5 cm - lurk p l a t e n .  



Core D e s c r i p t i o n  

0-6 cm - Trans lucen t  i c e  wi th  3 d i m t i n c t  l a y e r r  .-  
of vatchv.  e loudv ice. Maximum medimant eoncon- 
t r a t i o n s  a r e  a t  0-2 c m  and  5-6 cm. 

6-10.5 cm - C l e a r  ice, no l a y e r i n g  or i n c l u o l o ~ .  

10.5-14 cm - Sediment-laden i c e  

14-19 cm - n a x i m m  aedirnent c o n c e n t r a t i o n  i n  c o r e ,  
u n v e n  boundary a t  19 cm. 

19-32 cm - T r a m l u c e n t  i c e ,  no l a y e r i n g  or 
inclusions. 

32-39.25 cm - S o f t ,  wh i t s ,  opaque i c e  - c r ~ s t a l l  
v r e v r l e n t .  

Core D e s c r i p t i o n  

0-15 cm - T r a m l u c e n t  c loudy ice - a i r  bubb les  - 
c l e a n e r  i c e  a t  bottom of mection. 

15-26 cm - Sediment l a y e r  - d e ~ e r  a t  15 cm. 
g r a d u a l l y  dec reas ing  con cent ratio^ t o  a  mn- 
d i s t i n c t  boundary a t  26 cm. 

26-38 cm - C l e a r  i c e  - no ~ ~ C ~ U S ~ O M .  

38-51 cm - White i c e  c r y s t a l s ,  a i r  bubb les ,  
i n c l u s i o n s .  

CORt NWBER 6 
&diment Concen t ra t ion  I c e  S a l i n i t y  

oram qrarm/m 
3 0 

/00 

o f  1ca 

CORE NWEW 7 
Sediment Cwnctntxatio_n Ice Salinity 

gram grams/m 3 0 /oo 

0. of  ice - 1 .7  19.4 4 

CORE NWEER 8 
Core D e s c r i p t i o n  Sediment Concen t ra t ion  

grams grams/m3 
o f  ice 

0-10 cm - D i r t y  i c e  - some sediment I n c l u s i O ~ .  
O T  

10-18.4 c m  - Verv d i r t y  i c e  - mediment inc luo ions .  1 
18.4-26.5 cm - ~ i r t y  i c e  - increaming i n  sediment  
c o n c e n t r a t i o n  t o v a r d r  t h e  bot tom - many sediment 
i n e l u a i o n s .  

26.5-28 cm - Diagonal  sediment band 

28-33 em - D l a g o ~ l  sediment  band  f 
28-33 cm - D i r t y  i c e  - no ncdiment i n c l u s i o n s .  90.0  

33-47 cm - Dirty ice - merdiment i n c l u a i o r u .  

44-55 cm - h a m l u c e n t  ice, l a r g e  c rys t a lm.  

Core D e s c r i p t i o n  

I c e  S a l i n i t y  

O / o o  

CORE NZnEER 9 
Sediment Concen t ra t ion  I c e  salinity 

gram grlms/m3 0 
/oo 

o f  i c e  
0-3 cm - gCloan" i c e .  - 348 4 

3-9 cm - D i r t y  ice, abrupt c o n t a c t  - irregular - 
aurfacm at 5 cr. - 199 463 3 

9-16 cm - I n e r e r a i n a  sediment contont.  365 2 

16-44 cm - Abrumt b u t  raoued eohtact with  
c l e a r e r  ice a t  16 cm wi th  f a i n t  t u r b i d i t y  band8 ' - 1 4 2  380 1 

a t  28-34 cm. 
540 1 
399 0 
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CENTIMETERS 



Cora D e s c r i ~ t i o n  

0-46 cm - Clea r  ice - f r e s h w a t e r  i c e ?  

CORE NLM BER 10 
Sediment Concen t ra t ion  Ice S a l i n i t y  

granu qrams/m 3 o /OO 
of  i c e  

CORE NWBER 11 
Sediment Concen t ra t ion  Ice S a l i n i t y  

0 
/m 

Core D e s c r i p t i o n  

qrams/m3 
of  i c e  

0-7.5 cm - Trans lucen t  ice. 

7.5-15.5 cm - Verv c l e a r  ( t r a n s ~ a r e n t )  ice. 

15.5-35 c m  - Trans lucen t  ice.  

35-46 cm - Gradual ly  increasing eediment c o n t a c t  - 
cloudy-opaque. 

46-53 cm - I c e  c r y s t a l s  - uneven boundary s u r f a c e s .  

CORE NLMBER 12 
& r e  D e s c r i p t i o n  - Sediment Concen t ra t ion  

g r a m  grams/m3 
of  i c e  

0-25 cm - Trans lucen t  i c e ,  no v i s i b l e  sediments .  - 
0. 

I c e  Salinity 
0 

/OO 

- 
25-38 cm - Gradual ly  i n c r e a s i n g  sediment c o n t e n t  - 
obscured i n t e r f a c e  a t  25 c m  - a b r u p t  c o n t a c t  a t  
38 cm. 

38-41 c m  - D i e t i n c t  ice c r y s t a l s  a r r anged  
l o n g i t u d i n a l l y .  2 5  * 

CORE NMBER 1 3  
Sediment Concen t ra t ion  Ice Salinity 

O/OO gramdm 3 

of  ice 
0-13.4 cm - Trarmlucent ice, uniform l i a h t  
~ e d b e n t  d i s t r i b u t i o n .  

13.5-26 cm - Uniform moderate mmdlmnt 
d i e t r i b u t i o n .  

26-33.5 em - mrbid i c e - e r d i n e n t  i nc lu8 lona  
throughout .  

33.5-40 CE - Light mmdimrnt i n ~ l u 8 l o ~ r  

40-45 cm - Moderate quantity of mediment 
i n c l u a i o n r  throuahouts  



CORE NW I n  14 
k d i m e n t  t 3 n c c n t r a t i o n  

p r w  graar/r 3 
o f  ic. 

0-3 cm~ - Clea r  ice, u n v e n  i n t o r f a c e  a t  3 cr. - - C.7 4 . 4  

3-5.5 cm - C l e a r  lee - f ro*h*nter?  d i a g ~ r u l  - 0.3 3 . 2  

i n t e r f a c e  a t  5 - 6 cm. - 0 . 4  2.0 - 0.3 3.6 

5.5-12.5 cm - Cloudy i c e  - no aedlment. 
D i s t i n c t  i n t e r f a c e  a t  12.5 em. 

12.5-13.5 c m  - C l e a r  ( F r e a h m t e r 7 )  ice. 

14.5-17.5 c? - S l i g h t l y  opaque c loudy i c e  - 
abrup t  i n t c r f b c e  a t  17.5 cr. 

17.5-37 cm - Cloudy icm with  unlform ned inen t  
co lo ra t ion .  

37-44.5 cm - Ice c rymta ln  wi th  many a i r  l n c l u r i o n r .  

Core D e e c r i ~ t i o n  

4-11 cm - I n c r e a s i n g  m e d b c n t  c o n t e n t  - rm 
d imt inc t  i n c l u s i o ~ .  

10-11 cm - Uneven band of mediment - very 
d i e t i n c t  i n t e r f a c e  a t  11 cm. 

11-12 c_m - Trans lucen t  i c e  - no aedirnent v i s i b l e .  

12-20 c m  - R e l a t i v e l y  c l e a r  i c e ,  na sediment. 

CORE NIMBtR 15 
6.dimtnt m n c s n t r a t i o n  

gr- gr-/m3 
of i c e  

0. - 0 . 9  6 . 1  
! -12.6 45.2 
I 
I - 1.1 3 + 8  

Ice h l i n i t y  
0 /w 

I c e  S a l i n i t y  
0 /oo 

20-32.5 c m  - Gradual lv  i n c r e a s i n q  mediment con ten t .  

32.5-38.8 cm - Uneven l o n g i t u d i n a l  c r y s t a l 8  - 
p a t c h e s  ov vsry c l e a r  ice .  

CORE NLMBW 16 
Core D e e c r i p t i o n  Sediment Concen t ra t ion  I c e  Sal id ty  

g r a m  grams/o 3 O/oo 

of i c e  
0-9 cm - T r a ~ l u c e r r t  i c e  - no d i s t i n c t  mediment 
inc lus ions .  

6 1 

9-14.6 em - C l e a r e r  i c e .  

14.8-33.5 c m  - T r a n s l u c e n t  ice, mediment concen- 
t r a t i o n  decreame8 wl th  c o r e  dep th  - no nedlment 
bands o r  l aye rn .  

33.5-37.5 cm - I c e  c r y a t a l u ,  no oediment I n c l u s i o ~ *  4 . 8  

CORE NWBER 17 
Core h 8 c r i O t i Q n  Sediment Concen t ra t ion  I c e  S a l i n r t y  

gr- ~ T I ~ D B / ~  3 O/OO 

O f  ice 
0-3.5 rm - Cloudy i c a  - yw d i m t i n e t  medimem. - 1.1 4 . 2  3 

3.5-7 cm - C l e a r  ice. - 1.0 4 . 3  2 

7-7.5 cm - Cloudy bhnd - rw, d i a t l n c t  mediment. -- - 0.9  2.1 2 

7.5-10 - clear ice. 25 - 0.8  2 . 3  2 
10-11 cm - C b u d y  ice - no d i m t i n c t  umdiment. - 0.8  5 . 5  1 



0.6.5 cm - Cloudy Ice with s o d b e n t  - m 
d i o t l n c t  aediment accrrmulrtioru. 

6.5-7 cm - Dark band - rw dimtinet  medimem. 

7-17.3 c m  - Clear i c e  gradually get t ing  darker. 
Wo s e d i w n t  - #harp i n t e r f a c e  a t  7 em. 

17.3-28.4 em - Uniformly spaced 8ediment bandm 
approximately 4 cm m a r t .  Sediment concentrrt ion - 
increas ing  towardm bottom. 

35-38.5 cm - Ice c r y s t a l #  - hmavielt  madbent  
concentrat ion (darkeat a r e a ) .  

CORE N V I B P l  18  
Ocdlrtnt Cbncentration Ice a l i n l t p  

m- FF-/a3 0 /oo 
of i c *  

GPO 587-041/56 


