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BEAUFORT SEA, 1972 

by Pe te r  Barnes and Richard Garlow 

Sediment t r a n s p o r t  v i a  water and i c e  i n  t h e  Beaufort Sea o f f  northern 

Alaska i s  r e l a t e d  t o  the'movement of t h e  s u r f i c i a l  waters .  A s  development 

proceeds along the  nor th  s lope  of Alaska, a  knowledge of  t h e  p o t e n t i a l  

d r i f t  t r a j e c t o r i e s  o f  water ,  i c e ,  sediment and p o l l u t a n t s  w i l l  be needed. 

I n  an at tempt t o  b e t t e r  de f ine  t h e  probable pa ths  and r a t e s  of t r a n s p o r t ,  

4200 surface  d r i f t  cards were dropped during t h e  U. S. Coast Guard WEBSEC 

c r u i s e  of  August and September, 1972 (Hufford and o t h e r s ,  1974). The I 
r e s u l t s  of t h i s  r e l e a s e  a r e  t h e  sub jec t  of  t h i s  r epor t .  Because t h e  d a t a  I 
presented here  w i l l  be used pr imar i ly  by those  i n t e r e s t e d  i n  so lv ing I 
problems of  t r a n s p o r t ,  t h e  emphasis has been placed on da ta  p resen ta t ion  I 
r a t h e r  than a d e t a i l e d  a n a l y s i s  of t h e  c i r c u l a t i o n .  

The d r i f t e r  used i n  t h i s  s tudy consis ted  of a  10 b y 1 5  cm p r i n t e d  

orange card encased i n  a  6 m i l  c l e a r  p l a s t i c  envelope (Figure 1). A 1/2 

inch s t e e l  washer was sea led  i n  t h e  bottom of t h e  d r i f t e r  a s  b a l l a s t .  I n  

order  t o  reduce t h e  d i r e c t  e f f e c t  of wind on t h e  cards ,  t h e  a i r  trapped 

i n  t h e  envelope was adjus ted  p r i o r  t o  s e a l i n g  such t h a t  l e s s  than 2 cm I 
of freeboard exis ted .  Problems were encountered i n  achieving an adequate 

s e a l  and an est imated 5 percent  d r i f t e r s  sank when launched. Others have 

been q u i t e  s turdy;  surviv ing s e v e r a l  a r c t i c  win te r s  with more than 20% 

of t h e  r e t u r n s  being found i n  1975. 

D r i f t e r  r e l e a s e  and recovery d a t a  a r e  summarized i n  Table 1. The low 

r a t e  o f  retuxn (1.8%) is expected i n  t h i s  remote area .  The 1970 populat ion I 

of t h e  North Slope Borough was 3,385. With t h e  a d d i t i o n a l  i n s t a l l a t i o n s  
. . 
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Figure 1. Reproduction of drift card used in this survey. 
Post Paid card was placed in 6 mil plastic 'envelope 
with 1/2 inch washer and heat sealed. 



a t  Prudhoe Bay, t h e  p resen t  populat ion is  est imated nea r  5,000. More 

cards  were re turned (5.2%) from t h e  nearshore r e l e a s e s ;  a s i t u a t i o n  common 

t o  surveys .of  t h i s  type (Kolpack, 1971; Conomos and o t h e r s ,  1971). In  

view of t h e  sparse  populat ion of t h e  nor th  s lope  of  Alaska and t h e  s h o r t  

season when beaches a r e  no t  snow and i c e  covered t h e  recovery r a t e  is 

considered very good. Recoveries have come predominately from t h e  e x i s t -  

ing  populat ion cen te r s ;  Barrow, Prudhoe Bay, Bar te r  I s l and  and t h e  DEW 

l i n e  s i t e s .  The l a t e  summer (September) r e l e a s e  of  many of  t h e  d r i f t e r s  

l imi ted  t h e  time f o r  t r a n s i t  t o  t h e  beaches p r i o r  t o  freezeup when surface  

water motion ceases and t h e  d r i f t e r s  could have been incorporated i n t o  t h e  

c o a s t a l  i c e  o r  t h e  p o l a r  pack. Although cards  have been found and re turned 

f o r  t h r e e  consecutive summers, t h e r e  is  no da ta  suggest ing d r i f t e r s  were 

not  a l ready ashore before freezeup i n  1972. 

The d i r e c t i o n  of d r i f t e r  movement a s  summarized i n  Table 2 and on 

Figure 2 ,  shows a dominance (79%) of wester ly  movement. About ha l f  of 

the  recovery p o i n t s  were e s s e n t i a l l y  onshore from t h e i r  r e l e a s e  p o i n t s  

(d is tance  t o  shore - > h a l f  d i s t ances  t r a v e l e d  p a r a l l e l  t o  s h o r e ) .  I f  t h e  

onshore movements a r e  no t  considered a s  p a r t  of t h e  d i r e c t i o n a l  d a t a ,  t h e  

r a t i o  o f  west t o  e a s t  d r i f t e r s  remains about the  same with about 80% of 

t h e  d r i f t e r s  moving w e s t .  

Veloci ty d a t a  a r e  spa r se ,  with only 9 useable recover ies  o c c ~ r i n g  

p r i o r  t o  freezeup i n  1972 (Table 3 ) .  Rates of  d r i f t  range from l e s s  than 

I 
1 cm/sec t o  almost 38 cm/sec. The lowest v e l o c i t i e s  were seen i n  those 

t two cards which d r i f t e d  e s s e n t i a l l y  onshore. D r i f t e r s  t r ave led  wester ly  a t  

t h e  h ighes t  v e l o c i t i e s  with an average d r i f t  r a t e  of  18  cm/sec (1/3 kno t ) .  I 



The one r a t e  o f  d r i f t  caLculated for an e a s t e r l y  d i r e c t i o n  ( 

was l e s s  than 1/2 t h e  average wester ly  r a t e .  

Although t h e  d a t a  a r e  l i m i t e d  and do no t  j u s t i f y  a d e t a i l e d  a n a l y s i s ,  

s eve ra l  general  observat ions  a r e  i n  order .  The su r face  c u r r e n t s  a r e  

repor tedly  v a r i a b l e  (U.  S. Hydrographic Of f i ce ,  1968). East  o f  the 

Sagavanirktok River t h e  d r i f t e r s  predominately moved eastward while a l l  

recover ies  west of t h e  Sagavanirktok invar i ab ly  were t o  the  west of  t h e i r  

r e spec t ive  r e l e a s e  p o i n t s  (Figure 2 ) .  Thus it would appear t h a t  a divergence 

i n  'surface cu r ren t  d r i f t  ex i s t ed  i n  1972 on t h e  inner  she l f  o f f  t h e  

Sagavanirktok River d e l t a .  The onshore su r face  water e a s t  of t h e  d e l t a  

flow toward ~ a r t e r  I s l and  and water w e s t  of  the  d e l t a  flowed toward Barrow. 

Curiously, the  oceanographic values repor ted  by Hufford.and o t h e r s  

(1974) show a change i n  charac ter  i n  t h i s  same a rea .  Located o f f  t h e  

Sagavanirktok a r e  t h e  s a l i n i t y  and temperature minimums and i c e  and d i s -  

solved oxygen maximums (Hufford and o t h e r s ,  1974). Eas t  of 146O upwelling 

is  evident  (Hufford and o t h e r s ,  1974). TO t h e  west an i n t r u s i o n  of Bering 

sea  water i s  pos tu la ted  along t h e  s h e l f  break with a compensating wester ly  

flow on t h e  inner  s h e l f  (Mountain, 1974). 

I n  a more i n t e n s i v e  study o f  su r face  c u r r e n t s  i n  t h e  Canadian Beaufort  

Sea, using much more e labora te  d r i f t e r s ,  MacNeill and G a r r e t t  (1974) found 

su r face  cu r ren t s  genera l ly  moving a t  about 5% of t h e  wind speed and wi th in  

45' t o  the  r i g h t  o f  t h e  wind d i r e c t i o n .  The d r i f t e r  v e l o c i t i e s  that t h e s e  

workers repor ted  a r e  s i m i l a r  t o  t h e  v e l o c i t i e s  t h a t  we observed (Table 3 ) .  
I 

However, v e l o c i t i e s  repor ted  i n  Table 3 a r e  not  based on a s u f f i c i e n t  number 

of d a t a  t o  warrant  comparisons with wind da ta .  
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Date released 

8 August - 
11 September 

1 2 1  August - 
6 September 

TOTALS 

Table 1. Drif ter  release and recovery data 

Number released Number recovered 

2925 9 
(released from ice  breaker i n  waters 
deeper than 20 meters) 

percent recovered 

1275 6 6 
(released from coastal  vessel i n  water 
depths l e s s  than 20 meters) 
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Table 2. Summary of d r i f t e r  movements 

Direction of movement number percent 

Easterly 16 2 1 

, Westerly 5 9 7 9 
.................................................................... 

East along coast 

Onshore 

West along coast 



Table 3. D r i f t e r  speed comparison and d a t a  1972 

Recovery % 

Location 

Release 
Date 

Recovery 
Date 

Days Distance Rate Rate 
a d r i f t  (miles)  (mi/day (cm/sec) 

Direc t ion  

- 

West Lagoon 

Lagoon 

Oliktok 

21 Aug 22 Aug 

21 Aug 27 Aug West 

21 Aug 

23 Aug 

27 Aug . West 

. Kup. R. 

PrudhoeBay 

26 Aug 

28 Aug 

West 

23 Aug South.  . 
(onshore) 
South 
(onshore) 
East 

23 Aug 

29 Aug 

Prudhoe Bay 9 Sept  

Bar ter  

cape Simpson 

19 Sept  

11 Sept 3 Sept West 

Barrow 6 Sept 9 Sept West 


