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ABSTRACT 

K ings ley ,  M.C.S. 1984. The abundance of r i n g e d  sea ls  i n  t he  Beau fo r t  Sea and 
Amundsen Gu l f ,  1983. Can. Manuscr. Rep. F ish .  Aquat. Sc i .  1778: i v  + 8 p .  

The t h i r d  i n  a  s e r i e s  of surveys t o  mon i to r  t he  abundance and d i s t r i b u t i o n  o f  
t h e  r i n g e d  seal (Phoca h i s p i d a )  was f lown i n  the  Beau fo r t  Sea, Amundsen G u l f  and 
Pr ince  A l b e r t  ~ o u n m m 1 9 o u g h  27 June 1983. 

A t  the  t ime of t he  survey, t he  Beau fo r t  Sea was p a r t i a l l y  open, the f a s t  i c e  
was t h i n  and appeared ready t o  break up, and t he  cover i n  t h e  f l o e  i c e  area was 
1 ow. Amundsen Gulf and P r i nce  A1 b e r t  Sound were covered w i t h  f a s t  i ce .  

Dens i t i es  o f  sea ls  i n  Amundsen G u l f  and i n  P r i nce  A1 b e r t  Sound were s i m i l a r  
t o  those o f  1982. I n  t h e  Beaufor t  Sea, t he  dens i t y  o f  seals  on the  f l o e  i c e  was 
s i m i l a r  t o  t h a t  es t imated  i n  1981; the  dens i t y  on f a s t  i c e  was h igher ,  apparen t l y  
absorbing an ove r f l ow  from the  l e s s e r  cover of f l o e  fce. The t o t a l  v i s i b l e  popula- 
t i o n  has been s i m i l a r  over  the  t h r e e  years.  

Higher dens i t y  i n  p r o x i m i t y  t o  a c t i v e  i n d u s t r i a l  s i t e s  was i n d i c a t e d  by 
r e s u l  t s  o f  regress ion  ana l ys i s .  

Key words: Ringed seal ;  Phoca h i sp ida ;  Beau fo r t  Sea; Amundsen Gu l f ;  abundance; 
d i s t r i b u t i o n ;  aerlal survey. 

RESUME 

Kings ley,  M.C.S. 1984. The abundance of  r i n g e d  sea ls  i n  t he  Beau fo r t  Sea and 
Amundsen Gu l f ,  1983. Can. Manuscr. Rep; F ish .  Aquat. Sci .  1778: i v  + 8 p. 

Du 19 au 27 j u i n  1983, l e  groupe charg6 de l a  t r o i s i s m e  d'une s 6 r i ~  g '6 tudes  
sur  1  'ahondance e t  l a  r 6 p a r t i  t i o n  des phoques annul 6s (Phoca h i  sp ida)  a  e t e  t r ans -  
p o r t 6  par  av ion  2 l a  mer de Beaufo r t ,  au g o l f e  ~ m u n d s e x  a u o i t  de Pr ince-  
A1 b e r t .  

Au moment de 116 tude ,  l a  mer de Beau fo r t  6 t a i t  p a r t i e l l e m e n t  d6gag6e, l a  ban- 
qu i se  c 6 t i s r e  6 t a i t  mince e t  p a r a i s s a i t  su r  l e  po i .n t  de se b r i s e r ,  e t  l e s  g laces 
f l o t t a n t e s  ne couv ra ien t  qu'une p e t i t e  sur face  de c e t t e  mer. Le g o l f e  Amundsen e t  
1  e  d 6 t r o i  t de P r i  nce-A1 b e r t  G t a i e n t  couver ts  par  1  a  banqui se c i i t i s r e .  

Les dens i t6s  des popu la t ions  de phoques dans l e  g o l f e  Amundsen e t  l e  d g t r o i t  
de P r i nce -A lbe r t  6 t a i e n t  semblables 2 c e l l e s  de 1982. Dans l a  mer de Beaufort ,  l a  
densi  t 6  des phoques sur  l e s  g l  aces f l o t t a n t e s  6 t a i e n t  semblable 2 c e l l e  est im6e en 
1981; par  con t re ,  l a  densi  t 6  des phoques de l a  banquise c 6 t i S r e  6 t a i t  p l u s  6lev6e. 
I 1  sernble que l e  surp lus  de phoques, occasionn6 p a r  l a  d im inu t i on  des g l  aces f l o t -  
tantes,  se s o i t  r 6 f u g i 6  sur  l a  banquise c 6 t i h - e .  La popu la t i on  t o t a l e  v i s i b l e  ne 
semble pas a v o i r  v a r i 6  au cours des t r o i s  ann6es. 

Les r6su l  t a t s  de 1 'ana lyse  de l a  rggress ion  o n t  i nd iqu6  une p l u s  f o r t e  den- 
s i  t 6  ii prox im i  t 6  des i n d u s t r i e s  en e x p l o i t a t i o n .  

Mots-cl6s:  phoque a_nnul6; Phoca h i  s p i  da; mer de Beaufo r t ;  901 f e  Amundsen; abon- 
dance; r e p a r t i  t i i e n m a r  photographi es a 6 r i  ennes. 



INTRODUCTION 

An annual se r ies  o f  a e r i a l  surveys o f  
seals i n  t h e  Beaufor t  Sea was s t a r t e d  i n  1981. 
I t was designed t o  moni tor  t h e  populat ions o f  
hauled-out r inged  seals (Phoca h i s  ida )  and 
bearded seals  ( E r i  nathus y b a t + n d  t o  
r e l a t e  temporal a  v a r ~ a t ~ o n s  i n  den- 
s i t y  t o  the  d i s t r i b u t i o n  o f  i n d u s t r i a l  a c t i v i t y  
connected w i t h  hydrocarbon e x p l o r a t i o n  and 
development. An area i n  Amundsen Gu l f  and 
Pr ince A l b e r t  Sound was a lso  surveyed as a  con- 
t r o l  area unaf fected by i n d u s t r i a l  a c t i v i t y .  
The 1983 survey r e s u l t s  are presented i n  t h i s  
repor t ,  and are compared w i t h  those f o r  t h e  pre- 
vious two years (Kings ley e t  a l .  1982a; K ings ley 
and Lunn 1983). 

METHODS 

SURVEY DESIGN AND FLYING 

The 1983 survey fo l lowed t h e  same design 
as t h e  1981 and 1982 surveys (Kings ley and Lunn 
1983). A  s t r i p  t ransec t  design was employed, 
and a l l  t ransec ts  were o r i e n t e d  north-south. I n  
t h e  Beaufor t  Sea (Area I ) ,  t ransec ts  were spaced 
every 15' o f  l o n g i t u d e  from 129' 15'W t o  136' 
30'W and were about 160 km long; t h e  nor th -  
western l i m i t  was 70' 40'N and t h e  nor theastern 
71" 40'N. I n  t h e  c o n t r o l  area, comprising 
Amundsen Gu l f  (Area 2) and Pr ince A l b e r t  Sound 
(Area 3),  t ransec ts  were spaced every 20' o f  
l o n g i t u d e  f rom 114' 40' W t o  123' 00 '  W; t h e  
southern l i m i t  was 70' 30' N  i n  Area 2, and 70" 
00' N  i n  Area 3  (Fig. 1) (K ings ley e t  a l .  
1982a). 

The t ransec ts  were 0.8 km (0.5 m i l e s )  wide 
and were f lown a t  152 m (500 f e e t )  i n  a  Cessna 
337 'Skymaster'. Data were c o l l e c t e d  cont inu-  
ousl y  by two-mi nute i n t e r v a l s .  Ri nged and 
bearded seals  were counted, and i n c i d e n t a l  
s i g h t i n g s  o f  wh i te  whales (Del h ina  t e r u s  leu -  
c a r ) ,  bowhead (Bal aena mys-pz - 
bear (Ursus marit-were recorded. I c e  cover 
was est imated t o  the  nea;est e igpth,  and i c e  
c o n d i t i o n  was recorded as f a s t ' ,  l a r g e  f l o e ' ,  
'smal l  f l o e '  o r  ' r o t t e n '  (K ings ley e t  a l .  
1982b). Wind speed, c loud cover, and occurrence 
o f  f o g  o r  r a i n  were a lso  recorded f o r  each two- 
minute i n t e r v a l .  

DATA ANALYSIS 

The data were analysed i n  t h e  same way as 
i n  prev ious surveys, t o  g ive  o v e r a l l  mean densi- 
t i e s  and est imates o f  t h e  populat ions o f  v i s i b l e  
seals  by area (Kings ley e t  a l .  1982a, .b; S t i r -  
l i n g  e t  a l .  1982). The Beaufor t  Sea area was 
d i v i d e d  i n t o  f a s t - i c e  and f l o e - i c e  subareas. 
The 20-m isoba th  i s  u s u a l l y  considered t o  
approximate t h e  seaward l i m i t  o f  t h e  f a s t  ice.  
However i n  t h e  present study t h e  25-m isoba th  
was used, because numerical i n f o r m a t i o n  on i t s  
p o s i t i o n  i n  t h e  survey area was r e a d i l y  a v a i l -  
able. Depths l e s s  than  25 m corresponded we l l ,  
on average, w i t h  t h e  1981-1983 maximum f a s t  i c e  
area (Fig. 2). Ringed seal mean d e n s i t i e s  were 
computed f o r  each subarea. 

Stepwi se mu1 t i p 1  e  regress ions were c a r r i e d  
ou t  t o  t e s t  f o r  r e l a t i o n s h i p s  between r i n g e d  
seal dens i t y  and i c e  type, weather, and water 
depth. The seal d e n s i t y  i n  t h e  two-minute 
i n t e r v a l s  ( t h e  observat ional  u n i t )  was regressed 
on b i n a r y  va r iab les  corresponding t o  these habi -  
t a t  and weather f a c t o r s  (Kings ley e t  a l .  
1982b). Seventeen i n d u s t r i a l  s i t e s  had been 
a c t i v e  a t  var ious t imes i n  the  year  be fo re  t h e  
survey. The d is tance  from each two-minute i n -  
t e r v a l  t o  the  nearest a c t i v e  s i t e  was ca lcu la ted  
i n  k i lometres.  The r e c i p r o c a l  o f  t h e  d is tance  
was used as a  d is turbance v a r i a b l e  i n  t h e  re -  
gress ion analyses. To avoid undue weight ing by 
t h e  l a r g e  r e c i p r o c a l s  of very small distances, 
0.5 km was f i r s t  added t o  t h e  d is tance  var iab le .  

It seemed f rom t h e  raw data t h a t  t h e r e  
were d i f f e r e n c e s  i n  seal d e n s i t i e s  between t h e  
days o f  survey, so b i n a r y  dummy var iab les  were 
created f o r  dates and used i n  the  regress ion 
analyses. 

RESULTS AND DISCUSSION 

SURVEY FLYING 

The survey i n  t h e  Beaufort Sea area was 
delayed and complicated by bad weather and a i r -  
c r a f t  mal funct ion.  It took from 16 t o  25 June 
t o  f l y  a l l  t h e  t ransects ,  and many were f lown i n  
cloudy, c o l d  and windy cond i t i ons  b a r e l y  s u i t -  
a b l e  f o r  seal survey. On 25 June a  l a r g e  a n t i -  
cyclone moved i n t o  t h e  reg ion,  and t h e  survey o f  
Amundsen Gulf and Pr ince  A1 b e r t  Sound went wel l  
and q u i c k l y  and was completed on 27 June. The 
nav iga t iona l  system i n  t h e  a i r c r a f t  ma1 func t ion -  
ed d u r i n g  t h e  f l y i n g  i n  Areas 2  and 3, and t h e  
element o f  e r r o r  ' incur red  by f l y i n g  on dead 
reckoning i s  unknown: a l l  t h e  t ransec ts  i n  Area 
2  had one end of fshore.  

ICE CONDITIONS 

The f a s t  i c e  i n  t h e  Beaufor t  Sea was t h i n ,  
and appeared ready t o  break up, and cover was 
l e s s  than i n  1981 o r  1982. The shore lead  was 
wide. The f l o e  i c e  was t h i n  and the  cover was 
1  i t t l e  more than h a l f  t h e  1981 value (Table 1).  

I n  Amundsen Gu l f  t h e r e  was near l y  complete 
cover  o f  f a s t  o r  c rack ing  i ce ,  as t h e r e  had been 
i n  1982. However, t h e  i c e  edge which ran  f rom 
Cape Parry  t o  Nelson Head was convex eastward, 
and t h e  two westernmost t ransec ts  i n  Amundsen 
G u l f  were open water. P r ince  A l b e r t  Sound was 
f u l l y  ice-covered. 

DENSITIES OF RINGED SEALS AND OF SEAL HOLES 

Ringed seal d e n s i t i e s  i n  areas 2  and 3 
were h igh  and uniform, and s i m i l a r  t o  t h e  1982 
values (Tables 2  and 3). 

The o v e r a l l  mean dens i t y  f o r  Area 1 was 
s l i g h t l y  h igher  than i n  1981, bu t  h a l f  t h e  1982 
value. Examination o f  t h e  subarea mean densi- 
t i e s  and est imated v i s i b l e  populat ions showed a  
s i t u a t i o n  which cou ld  be approximately model 1  ed 
by a  constant  v i s i b l e  popu la t ion  o f  about 5  400 



seals, and a constant dens i t y  on t p e  f l o e  i c e  
(6/8+ cover)  o f  about 0.21 seals/km , w i t h  t h e  
balance o f  the  popu la t ion  moving t o  the  f a s t  i c e  
t o  haul out. This model prov ides a s u n a r y  o f  
the  th ree  years '  data, and i s  not  advanced as a 
p r e d i c t i o n  o f  f u t u r e  d i s t r i b u t i o n s .  

As i n  prev ious years, much d i f f i c u l t y  was 
encountered i n  seeing seal holes i n  t h e  muddy, 
puddled i c e  o f  t h e  Beaufort  Sea f a s t - i c e  sub- 
area. As a r e s u l t ,  counts good enough t o  ana- 
l y z e  were not  obtained, and holes i n  the  f l o e  
i c e  subarea were not  counted. H ~ l e ~ d e n s i t i e s  i n  
Areas 2 and 3 were 5.7 and 5.3/km (Table 3). 
These values gave a ho1e:seal r a t i o  o f  about 2, 
a lower va lue than has been found i n  o ther  stud- 
i e s  ( A l l  i s t o n  and McLaren 1981). It i s  suspect- 
ed t h a t  some o f  t h e  seals counted i n  Amundsen 
G u l f  and Pr ince  A l b e r t  Sound had moved i n  from 
ear l i e r -open  areas t o  the  west, o r  t h a t  t h e  win- 
t e r  soc ia l  s t r u c t u r e  may be such t h a t  seals 
share t h e  use o f  some holes. A more accurate 
survey technique f o r  holes, perhaps us ing remote 
sensing, may he lp  t o  reso lve  t h i s .  

HABITAT REGRESSIONS 

The f i r s t  regress ions o f  r i nged  seal den- 
s i t y  revealed i c e  cover as t h e  on ly  s i g n i f i c a n t  
va r iab le ,  showing a general tendency f o r  more 
seals t o  be seen i n  areas o f  h igher  i c e  cover. 
A s i m i l a r  r e s u l t  was obta ined by S t i r l i n g  e t  
a1 . (1982). Seal d e n s i t i e s  were accord ing ly  
r e c a l c u l a t e d  per square k i l o m e t r e  o f  i ce ,  and 
reanalyzed. The var iab les  e n t e r i n g  t h e  regres-  
s ion  model (Table 4)  were i c e  cover (2/8+), date 
(19 and 20 June), and c loud  cover (broken o r  
g rea te r ) .  

'Date = 19 June' entered w i t h  a p o s i t i v e  
c o e f f i c i e n t ,  and ' d a t e  = 20 June' w i t h  a nega- 
t i v e  one. On 19 June t h e  wind speed had been 
below 10 knots, c loud cover sca t te red  and t h e  
ou ts ide  a i r  temperature a t  500 ft 16-20°C; on 20 
June i t  was windy (10-20 knots) ,  overcast and 
c o l d  (OAT 1-4°C). Even though the  a i r  tempera- 
t u r e  a t  500 ft probably d i f f e r s  f rom t h a t  
experienced by haul ed-out seals, t h i s  v a r i a t i o n  
i n  weather would a f f e c t  seal behaviour. Outs ide 
a i r  temperature should be recorded i n  f u t u r e  
surveys. 

When a d is turbance v a r i a b l e  was o f f e r e d  i n  
t h e  regress ion,  i t  entered as s i g n i f i c a n t ,  bu t  
w i t h  a p o s i t i v e  c o e f f i c i e n t ,  showing a t  l e a s t  no 
negat ive e f f e c t s  o f  d is turbance on densi ty .  A 
s i m i l a r  r e s u l t  was obta ined i n  1982 (Kings ley 
and Lunn 1983), who suggested, as a poss ib le  
cause, greater  i n t e n s i t y  o f  i n d u s t r i a l  a c t i v i t y  
near t o  the  o f f s h o r e  edge o f  the  f a s t - i c e ,  where 
seals  would n a t u r a l l y  tend t o  be more abundant. 

CONCLUSIONS 

The r inged  seal system i n  t h e  study area 
seems t o  have been s t a b l e  over t h e  th ree  years 
o f  survey; f l u c t u a t i o n s  on t h e  scale observed by  
S t i r l i n g  e t  a l .  (1982) have not  been observed. 
I n  t h e  Beaufor t  Sea, the  seals  apparent ly  d i s -  
t r i b u t e  themselves between f a s t - i c e  and f l o e  i c e  
depending on t h e  amount o f  f l o e  i c e  ava i lab le .  
When there  i s  l i t t l e ,  they move t o  t h e  f a s t  i c e  
t o  haul out. 

2 
Dens i t i es  and populat ions i n  Amundsen Gu l f  

have a1 so been stable.  A count o f  seal holes i n  
Amundsen G u l f  and Pr ince  A1 b e r t  Sound again pro- 
duced h o l e  d e n s i t i e s  apparent ly  too  low t o  be 
comfor tab ly  inhab i ted  by the seals counted i n  
t h e  area. 
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h i s  house i n  Holman. B i l l  Macdonald f l e w  t h e  
survey w i t h  me, and Dave Cameron o f  Ak lav ik  
F l y i n g  Services was our  p i l o t .  This r e p o r t  was 
typed by Donna Glowacki. 
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Tab1 e 1. Ice cover and ice condition in Beaufort Sea (Area I ) ,  Amundsen 
Gulf (Area 2 )  and Prince Albert Sound (Area 3) a t  time of survey, 
1981-1983. 

Survey Percentage area 
Area Year area, Ice Cover Ice Ice condi t i  ona 

km2. l o 3  018 6/8+ 818 surface ~ a s t ~  Floe 

a As a percentage of area with any ice cover. 

b Includes rotten and cracking ice. 



Table 2. I c e  cover, r inged seal dens i t i es ,  and est imated v i s i b l e  seal 
populat ions i n  t he  f a s t  and f l o e  i c e  subareas o f  t he  Beaufort 
Sea, 1981-1983. 

Fast  i c e  subarea 
Tota l  ex ten t  (km2 . lo3 ) 15.4 15.7 16.4 
Ex ten t  o f  f a s t  i c e  (km2.103) 10.1 11.7 10.4 
Extent  6/8+ cover (km2. l o 3  ) 9.7 11.7 10.7 
Mean seal dens i ty  (per  km2)a 0.062 0.408 0.173 
Std. e r r o r  o f  dens i t y  est imate 0.011 0.077 0.018 

Est. v i s i b l e  popu la t ion  ( . l o3 )  0.60 4.77 1.85 

Floe i c e  subarea 
Tota l  ex ten t  (km2 .lo3 ) 31.9 31.7 32.1 
Extent  6/8+ cover (km2. l o 3  ) 25.5 1.8 15.2 
Mean seal dens i t y  (per  km2)a 0.185 0.444 0.230 
Std. e r r o r  o f  dens i t y  est imate 0.014 0.115 0.031 

Est. v i s i b l e  popu la t i on  ( . l o 3 )  4.72 0.80 3.50 

Tota l  est imated v i s i b l e  popu la t i on  
i n  Beaufor t  Sea ( . l o 3 )  5.32 5.57 5.35 

a  I n  i c e  cover 6/8 o r  more. 



Table 3. Ringed seal and sea l -ho le  d e n s i t i e s ,  and est imated . v i s i b l e  sea'l 
popul a t i  ons, Amundsen G u l f  and P r i  nce A1 b e r t  Sound, 1981-1983. 

Est imated 
Ringed seal Seal ho l  e v i s i b l e  seal 

d e n s i t y  (/km2) d e n s i t y  (/km2) Hol es/seal  popul a t  i on 
( . l o 3 )  

Amundsen G u l f  (Area 2 )  
198 1 3.08 (0.66)a 3.74 (0.54) 1.21 14.0b 
1982 2.61 (0.26) 3.60 (0.18) 1.38 54.9 
1983 3.02 (0.15) 5.72 (0.22) 1.89 56.5 

Pr. A1 b e r t  Sd. (Area 31 

Areas 2 and 3 combined 
1981 3.28 (0.46) 4.25 (0.45) 1.30 30.9b 
1982 2.46 (0.20) 3.60 (0.15) 1.46 70.5 
1983 2.82 (0.11) 5.61 (0.19) 1.99 74.3 

a Values i n  parentheses a re  s tandard e r ro r s .  

Est imates i n  1981 were depressed by low i c e  cover i n  Amundsen Gu l f ;  h i g h  
sea l  d e n s i t i e s  d i d  no t  compensate. 



Tab1 e 4. Variables entering regressi onsa of ringed seal density. 

a )  Density as seals/km2. Variables were offered for  ice cover, ice type, 
and cloud cover. 

Vari abl e Coefficient Si gni f i  cance 

Ice cover (ei ghths)b 0..0314 
Ice type = large floe 0.0604 
Cloud cover = scattered or heavier -0.0978 

r2 = 28.8% 

b) Density as seal s/km2 of ice. Variables were offered for ice cover and 
date. 

Vari able Coef f i ci ent Si gni f i cance 

Ice cover >=2/8 
Date = 19 June 
Date = 20 June 

c )  Density as seals/km2 of ice, Variables were offered for  ice cover, 
cloud cover, disturbance, and date. 

Variable Coefficient Significance 

Ice cover >=2/8 
Cl oud cover >=broken 
Di sturbanceb 
Date = 19 June 

a All regressions were stepwise: variables could enter or leave a t  each 
step. Significance levels were 0.005 t o  enter, 0.01 to  leave. 

b These variables, and the response variable, were treated as continuous. 
All the others were binary. 



BEAUFORT SEA 

F i g .  1. Study area and transect l ines ,  Beaufort Sea seal monitoring survey. 



LEGEND 
.............. SOUTH OF 1981-83 MAX. FAST ICE EDGE .............. 

NORTH OF 1981-83 MAX. FAST ICE EDGE 

F i g .  2. D i s t r i b u t i o n  o f  dep th  c l a s s e s  n o r t h  and sou th  o f  t h e  1981-1283 maximum f a s t - i c e  l i m i t ,  Beau fo r t  Sea 
sea l  su rvey  a rea .  


