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SUMMARY 


This r e p o r t  de sc r ibes  t h e  major a c t i v i t i e s  undertaken du r ing  t h e  
r e p o r t  per iod January,  1971 through December, 1972. The major i ty  of 
a c t i v i t i e s  cen te red  around a c q u i s i t i o n  of d a t a  and specimen m a t e r i a l ,  
wi th  t h e i r  ana lys i s  and r e p o r t i n g  planned f o r  t he  coming r e p o r t  per iod.  
Information concerning s e a l s  tagged and r e l ea sed  is inc luded ,  as a r e  
s e v e r a l  spec i e s  s t a t u s  r e p o r t s  (as r equ i r ed  by P.L.  92-522). Est imates  
of t h e  seal h a r v e s t  i n  no r the rn  Alaska dur ing  the ca lendar  yea r s  1971 
and 1972 a r e  included.  The t o t a l  h a i r  s e a l  h a r v e s t  i n  1971 was es t imated  
t o  have been about 17,500 animals.  The 1972 h a r v e s t  was es t imated  t o  
have been about 13,500 animals.  Fac tors  i n £  luenc ing  success  du r ing  t h e s e  
yea r s  a r e  d i scussed .  
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BACKGROUND 

(hniments concern ing  t h e  broad background, o r  overview of marine  
mnn~mal i n v e s t i g a t i o n s  i n  n o r t h e r n  Alaska have  been p r e s e n t e d  i n  p rev ious  
r c p o r t s  and p u b l i c a t i o n s  ( i . e .  Burns ,  1970a) .  Remarks h e r e  w i l l  be 
l i m i t e d  t o  t h o s e  p e r t i n e n t  t o  work conducted or  completed d u r i n g  this 
r e p o r t  per iod .  

L w a s  on l e a v e  from t h e  Department o f  Fish and Came, a t t e n d i n g  
school. a t  the U n i v e r s i t y  of Alaska ,  f o r  six months o f  this r e p o r t  p e r i o d .  

A variety of  b i l l s  were i n t r o d u c e d  i n  t h e  S e n a t e  and House of 
Corrgress, d e a l i n g  w i t h  p r o t e c t i o n  of marine mammals .  O f  the 50 s t a t e s ,  
A 1 nska w i l l  be  af f ~ c : t c dmost by t h i s  l e g i s l a t i o n .  ~ c c o r a i n g l y, signifi-
r a n t  effort  was devo ted  t o  p r o v i d i n g  i n p u t ,  i n  v a r i o u s  forms,  t o  t h e  
d l v e r s c  groups invo lved  i n  the l e g i s l a t i v e  process .  Passage  of t h e  
w s u l t i n g  "Marine Mammal P r o t e c t i o n  A c t  of  1972", on October  2 1 ,  e s t a b -
1 l shed the requi rement f o r  c e r t a i n  types  of r e p o r t s  and o t h e r  s u p p o r t i n g  
m a t e r i a l ;  a j ob  which,  i n  p a r t ,  f e l l  on t h e  s h o u l d e r s  of a few people i n  
t h e  Department. 

Notable  s u c c e s s  was ach ieved  i n  o b t a i n i n g  s h i p  s u p p o r t  f o r  mar ine  
mammal r e s e a r c h  i n  Ber ing  Sea d u r i n g  b o t h  1 9 7 1  and 1972. Department 
members o rgan ized  and l e d  a r e s e a r c h  c r u i s e  on  t h e  USCGC Glacier d u r i n g  
March and A p r i l ,  1971  and p a r t i c i p a t e d  i n  t h e  c r u i s e  of the R/V Alpha 
Helix d u r i n g  1972. Both e x p e d i t i o n s  r e q u i r e d  a c o n s i d e r a b l e  amount of 
t ime and effort. I n  a d d i t i o n  t o  t h e  s h i p  e x p e d i t i o n s  i n d i c a t e d  above,  
r o u t i n e  s p r i n g  and summer field work was conducted i n  t h e  Ber ing  S t r a i t  
r c g i o n .  A concer ted  e f f o r t  was a l s o  made t o  o b t a i n  specimens of s p o t t e d  
seals from s o u t h e a s t  Alaska ,  p r i o r  t o  t h e  e f f e c t i v e  d a t e  of t h e  new 
Marine Mammal Act.  I t  w a s  a n t i c i p a t e d  t h a t  t h e  Act would greatly reduce 
the  o p p o r t u n i t y  of a c q u i r i n g  n e c e s s a r y  specimens and d a t a ;  a concern 
t h a t  h a s  proven c o r r e c t .  



E s s e n t i a l l y ,  t h i s  r e p o r t  per iod  was devoted t o  t h e  a c q u i s i t i o n  and 
pre l iminary  a n a l y s i s  of d a t a .  I t  is a n t i c i p a t e d  t h a t  much of t h i s  w i l l  
be summarized and r epo r t ed  dur ing  t h e  next  r e p o r t  per iod.  

OBJECTIVES 

The o b j e c t i v e s  of  t h e  t h r e e  jobs i n d i c a t e d  above a r e  as fol lows : 
(1)  t o  provide in format ion  on age composition, growth, p r o d u c t i v i t y ,  
d i s t r i b u t i o n ,  movements, food h a b i t s  and o t h e r  major a spec t s  of t h e  
biology of s p o t t e d  s e a l s  (Phoca v i t u l i n a ) .  Also, t o  determine t h e  eco-
l o g i c a l  requirements  of  t h i s  s p e c i e s  and i ts  i n t e r s p e c i f  i c  r e l a t i o n s h i p s  
wi th  o t h e r  i ce - inhab i t i ng  s p e c i e s ;  ( 2 )  t o  determine t h e  s p e c i e s  composi- 
t i o n  and d i s t r i b u t i o n  of marine i n v e r t e b r a t e s  and f i s h e s  i n  t h e  Bering 
and Chukchi seas which a r e  u t i l i z e d  by marine mammals, and t o  determine 
t h e  use of t he se  prey s p e c i e s  by wa l ruses ,  Odobenus rosrnms, r ibbon  
s e a l s ,  Phoca (Histr iophoca)  f a sc ia ta ,  r inged  s e a l s ,  Phoca (Puss) hispida, 
s p o t t e d  s e a l s  and bearded s e a l s  (Ez-4gnathus barbatus); (3) t o  prepare  
r e p o r t s  and pub l i ca t i ons  on s e l e c t e d  phases of  t h e  A r c t i c  marine mammal 
i n v e e t i g a t i o n s  conducted t o  d a t e ;  and (4) t o  a s se s s  t h e  magnitude and 
c h a r a c t e r i s t i c s  of  the s e a l  h a r v e s t  i n  no r the rn  Alaska. 

PROCEDURES 

Spot ted Sea l  L i f e  H i s to ry  

Spot ted  s e a l s  k i l l e d  by Eskimo hun te r s  were weighed, measured and 
au tops ied  whenever pos s ib l e .  Specimens necessary  f o r  determining va r ious  
a spec t s  of this s p e c i e s '  n a t u r a l  h i s t o r y  were c o l l e c t e d  f o r  l abo ra to ry  
examination. These included r ep roduc t ive  organs and f e t u s e s ,  s k u l l s ,  
JEIWS, claws,  stomachs, a v a r i e t y  of s o f t  t i s s u e s ,  p a r a s i t e s ,  eyes ,  blood 
samples,  s k i n  samples,  e t c .  Samples of some s o f t  t i s s u e s  were subdivided 
f o r  var ious  purposes i nc lud ing  a n a l y s i s  of  f a t t y  ac id s  and de te rmina t ion  
of p e s t i c i d e  and heavy meta l  burdens.  

Observat ions of s p o t t e d  s e a l s  under n a t u r a l  condi t ions  were recorded 
whenever p o s s i b l e  . Three research  c r u i s e s  were undertaken du r ing  t h i s  
r e p o r t  per iod .  These included t h e  c r u i s e  of t h e  USCGC Glacier, du r ing  
March-April , 1971, t h e  c r u i s e  of  t h e  R/V Alpha Helix dur ing  March-April , 
1972 and work aboard t h e  MV Heron i n  November, 1972. 

The f i r s t  two c r u i s e s  provided oppor tun i ty  t o  observe i ce - inhab i t i ng  
s p o t t e d  s e a l s  a long  the sou the rn  edge of t h e  s ea sona l  s e a  i c e  du r ing  t h e  
per iod  when these  s e a l s  a r e  pupping, suppor t i ng  nu r s ing  pups, and 
breeding ,  A l i m i t e d  number of s e a l s  were c o l l e c t e d  t o  provide m a t e r i a l  
from t h i s  per iod of t h e  year  (March-April), as s p o t t e d  s e a l s  a r e  n o t  
normally a v a i l a b l e  t o  Eskimo hunters  . 

Sea l  pups were tagged du r ing  both t h e  GZacier and Alpha Helix 
c r u i s e s .  This provided an e x c e l l e n t  oppor tun i ty  t o  determine growth i n  
nu r s ing  pups. Subsequent r ecove r i e s  of tagged animals a l s o  confirmed 
previous conclusions about movements of t h e s e  s e a l s .  



During t h e  c r u i s e s  i n d i c a t e d  above, observa t ion  logs  w e r e  maintained. 
These w i l l  provide information about t h e  geogranhical  l o c a t i o n ,  d i s t r i b u -  
t i o n  and d e n s i t y  of  s p o t t e d  s e a l s  a long the  c r u i s e  t r a c k s .  

Land breeding s p o t t e d  s e a l s  were c o l l e c t e d  from Unalaska I s l a n d  
dur ing  p a r t  of t h e  Alpha Helix c r u i s e  and from sou theas t  Alaska du r ing  
t h e  Heron c r u i s e .  Data and snecirnens from t h e s e  land  breeding  harbor  
seals w i l l  be processed t o  provide in format ion  on l i f e  h i s t o r y  and 
ecology,  as w e l l  a s  t o  s tudy  t h e  r e l a t i o n s h i p s  between t h e  i c e  breeding  
and land  breeding  forms. 

Analysis of B io log ica l  Aspects of t h e  Marine Environment 

Work on t h i s  p r o j e c t  cen te red  mainly around examination of food 
items u t i l i z e d  by t h e  f i v e  pinniped s p e c i e s  of the  Bering Sea and of 
ex t ens ive  c o l l e c t i o n s  of f i s h e s  and i n v e r t e b r a t e s  ob ta ined  by t h e  t e s t  
f i s h i n g  i n  d i f f e r e n t  a r ea s  du r ing  t h e  GZaeier and AZpha HeZix exped i t i ons .  

This  involved t h e  i d e n t i f i c a t i o n  of f i s h e s  and i n v e r t e b r a t e s  ob ta ined  
by f i s h i n g  wi th  an a t t e r  t r a w l ,  r ecogn i t i on  of d i a g n o s t i c  p a r t s  such as 
f i s h  s k e l e t o n s ,  o t o l i t h s  o r  opercu lae  of gas t ropods ,  and subsequent iden-
t i f i c a t i o n  of the,se d i a g n o s t i c  p a r t s  i n  t h e  food remains ob ta ined  from 
s e a l s .  

This  s tudy  is a comulex one r e q u i r i n g  the  coonerat ion of s e v e r a l  
expe r t s  f a m i l i a r  w i t h  t h e  d i f f e r e n t  groups of f i s h e s  and i n v e r t e b r a t e s .  
Of n e c e s s i t y ,  a l a r g e  p o r t i o n  of t h e  i n v e r t e b r a t e  m a t e r i a l  was turned 
over t o  i n v e s t i g a t o r s  a t  t h e  Univers i ty  of Alaska. 

The nrocedures em~loyed  a r e  designed t o  determine t h e  food p re fe r -  
ences of Bering Sea p innipeds ,  p a r t i c u l a r l y  s p o t t e d  s e a l s ,  i n  r e l a t i o n  
t o  the  t o t a l  spectrum of marine f i s h e s  and i n v e r t e b r a t e s .  

The Department of Fish and G a m e  is a l s o  involved wi th  t h e  Univers i ty  
of Alaska 's  ERTS (Earth Resource Technology S a t e l l i t e )  program. Our 
p a r t i c i p a t i o n  is aa a ueer  of d a t a  generated from t h i s  program wi th  t h e  
o b j e c t i v e s  of dererming seasona l  c h a r a c r e r i e t i c s  of s e a  i c e  i n  t h e  Bering,  
Chukchi and Beaufort  seas, a r e a l  e x t e n t  of t h e  d i f f e r e n t  i c e  zones,  and 
t h e  processes  of s ea sona l  formation and d i s i n t e g r a t i o n  of t h e  pack i c e .  
This information is p a r t i c u l a r l y  r e l e v a n t  t o  s t u d i e s  of t h e  s ea sona l  
movements, d i s t r i b u t i o n  and dens i ty  of va r ious  pinniped s p e c i e s .  

S a t e l l i t e  photographs were analyzed t o  d e s c r i b e  e x t e n t  of t o t a l  i c e  
cover ,  d e l i n e a t i o n  of d i f f e r e n t  i c e  zones and t o  fol low t h e  s ea sona l  
advance and r e t r e a t  of i c e .  

Data Analysis  and Report inq 

This p r o j e c t  was designed t o  set a s i d e  a  minimum amount of docu-
mented work t i m e  f o r  t h e  p repa ra t i on  of r e p o r t s  and pub l i ca t i ons  concern-
i n g  t h e  s t a t u s  of marine mammals and/or  s e l e c t e d  phases of i n v e s t i g a t i o n s  
conducted t o  d a t e ,  A d i s p r o p o r t i o n a t e  amount of t ime was devoted t o  
t h i s  p r o j e c t  i n  l i g h t  of f e d e r a l  l e g i s l a t i o n  concerning marine mammals, 



t h e  n e c e s s i t y  of s u b m i t t i n g  s p e c i e s  s t a t u s  r e p o r t s  and f c m u i  a r j n g  a 
program which meets t h e  requ i rements  of t h e  new l e g i s l a t i o n .  Addi t ion-
a l l y ,  t h e  Department of F i s h  and Game undertook t h e  p r o d u c t i o n  of a book 
e n t i t l e d ,  "Alaska's Wildlife and H a b i t a t  ," which i n c l u d e s  sect-lons on 
the marine mammals. 

Three  papers  were a l s o  p repared  and accepted f o r  w b l i c a t i o n  d u r i n g  
this r e p o r t  p e r i o d  (see  F h d i n g a )  . 

A d d i t i o n a l  a c t i v i t i e s  under  t h i s  p r o j e c t  i n c l u d e d  p r e p a r a t i o n  and 
p r e s e n t a t i o n  of papers  a t  t h e  1971 and 1972 Alaska Sc ience  Conferences ,  
and s e v e r a l  l e c t u r e s  and seminars  concern ing  mar ine  marmnals . 

S e a l  Harvest  Assessment,  1 9 7 1  and 1972 

A s  i n  p a s t  y e a r s ,  assessment  of magnitude of t h e  annua l  s e a l  h a r v e s t s  
i n  n o r t h e r n  Alaska was de te rmined  bv a  combinat ion of p rocedures  i n c l u d -  
i n g  a n a l y s i s  of bounty r e c o r d s  ( n o t  a v a i l a b l e  a f t e r  J u l y  1, 1 9 7 2 ) ,  r e n o r t s  
from h u n t e r s  and o b s e r v a t i o n s  r e c o r d e d  by Depa.rtment employees a t  v a r i o u s  
v i l l a g e s  d u r i n g  d i f f e r e n t  p e r i o d s  of t h e  y e a r .  

The Marine Mammal P r o t e c t i o n  Act of 1972 (P.L. 92-522) became e f f e c -  
t i v e  on December 21,  1972, Th is  Ac t ,  i n  combinat ion w i t h  t h e  e f f e c t i v e  
e l i m i n a t i o n  of t h e  s e a l  b o u n t y ,  may have e l i m i n a t e d  t h e  p o s s i b i l i t y  o f  
d e t e r m i n i n g  magnftude and c h a r a c t e r i s t i c s  of t h e  a n n u a l  s e a l  h a r v e s t s  on 
a r o u t i n e  b a s i s .  

FINDINGS 

Much of t h e  a c t i v i t y  d u r i n g  t h i s  r e ~ o r tp e r i o d  c e n t e r e d  around t h e  
a c q u i s i t i o n  of specimens and d a t a ,  w i t h ,  as y e t ,  r e l a t i v e l y  l i m i t e d  
a n a l y s e s .  T h e r e f o r e ,  t h e  f o l l o w i n g  d i s c u s s i o n  is p r i m a r i l y  about  work 
accomplished r a t h e r  t h a n  f i n d i n g s .  

S p o t t e d  S e a l  L i f e  H i s t o 4  

A l l  a s p e c t s  of t h e  s p o t t e d  s e a l  s t u d y  were  nursued d u r i n g  t h i s  
r e p o r t  p e r i o d .  Specimens and d a t a  have  been c o l l e c t e d ,  as they  were 
a v a i l a b l e ,  s i n c e  1963. However, much of t h i s  m a t e r i a l  was n o t  examined 
due  t o  emphasis on o t h e r  p r o g r a m .  During t h i s  r e p o r t  p e r i o d  a l l  
m a t e r i a l  o b t a i n e d  p r i o r  t o  1971  was examined and t h e  d a t a  compiled.  
During 1971 and 1972 emphasis was p l a c e d  on t h e  a c q u i s i t i o n  of a d d i t i o n a l  
m a t e r i a l  f o r  p e r i o d s  d u r i n g  which l i t t l e  o r  no d a t a  were  a v a i l a b l e .  The 
c o l l e c t i o n  phase of t h i s  s t u d y  was e s s e n t i a l l y  completed i n  December, 
1972, with t h e  a b l e  a s s i s t a n c e  of M r .  C a r l  Crauvogel of Nome. S p e c i f i c  
accomplishments d u r i n g  t h i s  r e p o r t  p e r i o d  i n c l u d e d :  1) t h e  examina t ion  
of a l l  r e p r o d u c t i v e  t r a c t s  from b o t h  males and females ;  2 )  h i s t o l o g i c a l  
p r e p a r a t i o n  of t i s s u e  samples of s p e c i f i c  i n t e r e s t ;  3) age  d e t e r m i n a t i o n  
of a l l  specimens;  4)  p r e l i m i n a r y  c o r r e l a t i o n  of age  and growth paramete rs  
i n  t h i s  s p e c i e s ;  5) p a r t i a l  complet ion of food h a b i t s  s t u d y ;  6 )  a n a l y s i s  
of p r e n a t a l  development based  on specimens a v a i l a b l e  i n  t h i s  s t u d y ;  and 
7)  c o m p i l a t i o n  of a v a i l a b l e  da ta  on s e a s o n a l  movements. 



Two r e s e a r c h  c r u i s e s  d u r i n g  t h i s  r e p o r t  p e r i o d  p rov ided  e x c e l l e n t  
o p p o r t u n i t i e s  of a c c e s s  t o  s p o t t e d  s e a l s  d u r i n g  t h e  t imes  of pupning,  
n u r s i n g  and b r e e d i n g .  These were  t h e  c r u i s e s  of the USCGC Glacier and 
R / V  AZpha Helix, r e f e r r e d  t o  e a r l i e r ,  

Cooperat ion o f  t h e  Coast Guard d u r i n g  t h e  Glacier c r u i s e  enab led  us 
t o  observe  s p o t t e d  s e a l s ,  t a g ,  measure and weigh pups and t o  c o l l e c t  
specimens of s c i e n t i f i c  v a l u e .  

During t h e  p e r i o d  from 1 2  t o  20 A p r i l ,  55 s e a l s  were  tagged.  Weights ,  
measurements and o t h e r  d a t a  were  o b t a i n e d  from a l l  of t h e  pups.  

F i g .  1 shows t h e  c r u i s e  t r a c k  of t h e  GZacier e x p e d i t i o n  and Table  1 
summarizes data concern ing  s e a l s  t h a t  were  tagged. 

Two s e a l s  were subsequenr ly  t a k e n  by Eskimo h u n t e r s .  The f i r s t ,  
number 4629, was t a k e n  n e a r  Gambell, Alaska ,  approximately  s i x  months 
a f t e r  i t  w a s  t agged .  The second ,  number 4625, was t a k e n  a t  T e l l e r ,  
approximately  1 8  months a f t e r  b e i n g  tagged a s  a newborn pup. 

Nothing is known about  t h e  movements of t h e s e  s e a l s  between t h e  
t imes of t a g g i n g  and r e c a p t u r e .  However, t h e s e  r e c o v e r i e s  a r e  s i g n i f i -  
c a n t  i n  t h a t  they conf i rm o u r  p r e v i o u s  c o n c l u s i o n s  (Burns ,  1970b) about  
t h e  wide d i s p e r s a l  of t h e s e  s e a l s .  S e a l  numb ac 4629 was recovered  i n  
t h e  n o r t h w e s t e r n  s e c t o r  of Ber ing  Sea, approx imate ly  395 n a u t i c a l  m i l e s  
from t h e  t a g g i n g  s i te .  S e a l  number 4625 was i n  a f r e s h  w a t e r  r i v e r  
f lowing  i n t o  t h e  n o r t h e a s t e r n  s e c t o r  of Ber ing  Sea, approximately  500 
n a u t i c a l  mi les  from t h e  t a g g i n g  s i t e .  

Some of t h e  b e h a v i o r i a l  o b s e r v a t i o n s  recorded  d u r i n g  t h e  Glacier 
c r u i s e  were i n c o r p o r a t e d  i n t o  a paper  p u b l i s h e d  i n  1972 (Burns ,  Ray, Fay 
and Shaughnessy) . 

The 1972 c r u i s e  of t h e  R/V Alpha HeZix was on ly  p a r t i a l l y  s u c c e s s f u l  
from t h e  s t a n d p o i n t  of r e s e a r c h  on i c e - b r e e d i n g  s p o t t e d  s e a l s .  Unfavor-
a b l e  wea ther  and i c e  c o n d i t i o n s  f o r c e d  t h e  s h i p  t o  spend t h r e e  weeks i n  
t h e  A l e u t i a n  I s l a n d s .  E f f e c t i v e n e s s  of t h e  s h i p  w h i l e  i n  t h e  i c e  of 
Ber ing  Sea was a l s o  g r e a t l v  reduced because  of w e a t h e r  and i c e .  

None the less ,  many of t h e  programs i n i t i a t e d  on t h e  p r e v i o u s  Glacier 
c r u i s e ,  i n c l u d i n g  t h e  t a g g i n g  of pups and c o l l e c t i o n  of s e l e c t e d  an imals ,  
were con t inued .  Tab le  2 is a l i s t i n g  of s e a l s  tagged from t h e  Alpha 
He Zix . 

The f i n a l  r e p o r t  f o r  t h e  s p o t t e d  seal p r o j e c t  is i n  p r e p a r a t i o n .  
Completion of t h e  i n i t i a l  d r a f t  is a n t i c i p a t e d  d u r i n g  t h e  n e x t  r e p o r t  
p e r i o d .  

Ana lys i s  of a i o l o ~ i c a l  Aspects  of t h e  Marine Environment 

Work con t inued  on t h i s  p r o j e c t ,  b u t  as y e t  h a s  n o t  been summarized. 
Food i t ems  from s e v e r a l  s e a l  s p e c i e s  were  c o l l e c t e d ,  i d e n t i f i e d  and 
q u a n t i f i e d .  During b o t h  t h e  Glacier and AZpha Helix c r u i s e s ,  f i s h i n g  



Fig. 1. Cruise track of the USCGC GZacier from 27 March to 21 A p r i l ,  1971. 
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Table  1. Seals tagged - USCGC Glacier - A p r i l ,  1971. 

Tag # Date Spec ies  

12-4-71 Phoca 

12-4-71 Phoca 

12-4-71 Phoca 

4-13-71 Phoca 

4-13-71 Histfiophoca 

4-13-71 Phoca 

4-13-7 1 Phoca 

4-13-71 Phoca 

4-14-71 P ~ O C U  

4-14-7 1 Phoca 

Tag broke 

4-14-71 Phoca 

4-14-71 Phoca 

4- 14- 7 1 Phoca 

4- 14- 7 1 Phoca 

4-14-71 Phoca 

Weight Length S t d ,  Len. G i r t h  
Sex l b s .  inches  i n c h e s  inches  I c e  Type* 

Edge 7 
2 50 

Edge 7 
2 50 

Edge 7 
2 50 

Edge -8-
260 

Edge 8 
2 60 

Edge 8 
260 

Edge 8 
2 60 

Edge 7 
250 

Edge 7 
250 

Edge 7 
250 

-

Edge 7 
2 50 

Edge 7 
2 50 

Edge 7 
2 50 

Edge 7 
250 

Edge 7 
2 50 

P o s i t i o n  Remarks 

Pup w/2 a d u l t s  

Pup w / 2  a d u l t s  

Pup w/2 a d u l t s  

Pup w / 2  a d u l t s  

Pup wlad female 
o n l y  
Pup w/2 a d u l t s  

Pup w / 2  a d u l t s  

Pup w/2 a d u l t s  
pup c o u l d n ' t  swim 
Pup w / 2  a d u l t s  

Pup w/2 a d u l t s  

-

Pup w/2 a d u l t s  

Pup w / 2  a d u l t s  

Pup w / 2  a d u l t s  
u m b i l i c a l  a t t a c h e d  
Pup w/2 a d u l t s  

Pup w/2 a d u l t s  



Table  I. Continued. 

Weight Length Std. Len. G i r t h  
Tag # Date  Spec ies  Sex lbs. i n c h e s  inches  i n c h e s  I c e  Type* P o s i t i o n  Remarks 

P h m a  - Edge 7 Adult  f emale  
250 Mother o f  above 

Phoca 27 3 / 4  Edge 7 Pup w/2 a d u l t s  
250 

Phoca 29 1 / 4  Edge 7 Pup w / 2  a d u l t s  
250 

Phoca 2 2  1 / 2  Edge 7 Pup w/2 a d u l t s  
2 50 U m b i l f  c a l  a t t a c h e d  

Phoca 2 3 1 1 2  E d g e 7  PUD w/2 a d u l t s  
250 

Phoca 2 7 Edge 7 Pup w 1 2  a d u l t s  
2SO 

Phoca 22 314 Edge 7 Pup w/2 a d u l t s  
2 50 

Phoca - Edge 7 Adult  female  
250 Mother of 4625 

Phoca 21  Edge 7 PUD w / 2  a d u l t s  
2 50 New b o r n  

Phoca 20 Edge 7 Pun w/2 a d u l t s  
250 New born 

b l o o d  on ice 
4627 4-16-71 Phoca 20 1 / 4  Edge 7 Pup w/2 a d u l t s  

2 50 New b o r n  
b lood  & a f t e r  b i r t h  

4628 4-16-71 Phoca 2 1  Edge 7 Pup w/2 adults 
250 

**4629 4-16-71 P ~ O C ~ I  2 2  3 /4  Edge 7 Pup w/2 a d u l t s  
250 

4630 4716-71 Phoca 2 8  Edge 7 Pup w/2 adults 
2 50 

4631 4-16-71 Phoca 24 Edge 7 Puo w / 2  a d u l t s  
2 50 Red u m b i l i c a l  



Table  1. Continued. 

Weight Length S td .  Len. Girth 
Tag # Date  Spec ies  Sex l b s .  i n c h e s  i n c h e s  i n c h e s  I c e  T v ~ e *  P o s i t i o n  Remarks 

Phoca 

Pho ca 

Phoca 

Phoca 

Pho ca 

Pho ca 

Phoca 

Phoca 

Phoca 

Phoca 

Phoca 

Phoca 

Pho ca 

Phoca 

Phoca 

Edge 7 
250 

Edge 	7 
250 

Edge 	7 
250 

Edge 	7 
2 50 

Edge 	7 
250 

Edge 5 
230 

Edge 4 
130 

Edge 4 
220 

Edge 4 
220 

Edge 7 
430 

Edge 7 
430 

Edge 7 
430 

Edge 5 
140 

Edge 5 
140 

Edge 	5 
140 

Pup w / 2  a d u l t s  
Red umbilical 
PUD - o n l y  1 a d u l t  
Dresent - new born 
Pup w/2 a d u l t s  
New born 
PUD w / 2  a d u l t s  

PUD w/2 a d u l t s  

Pup w/2 a d u l t s  
New born 
Adul t  f emale  
Mother of below 
PUD w / 2  a d u l t s  
New b o r n  
Red u m b i l i c a l  
PUD w J 2  a d u l t s  
New born 
Red u m b i l i c a l  
Pun w / 2  adults 

Adult  f emale  
Mother of below 
No tag i n  sack 
No measurements 
P ~ D  a d u l t sw / 2  

PUD w / 2  adults 
200 vds . from 
4644 
P ~ D  a d u l t sw / 2  
New born 



Table I .  Continued. 

Weight Length S t d .  Len. Girth 
Tag f Date Species  Sex lbs. inches inches  inches I c e T y p e *  P o s i t i o n  Remarks 

Phoca Edge 7 PUD v / 2  a d u l t s  
250 

Phoca Edge 7 PUD w / 2  a d u l t s  
250 

Phoca Edge 7 Pup w / 2  a d u l t s  
250 

Pho ca Edge 6 h o  w / 2  a d u l t s  
240 

Phoca Edge 6 Puo w / 2  a d u l t s  
240 

Phoca Edge 6 A d u l t  female 
240 Mother of 4653 

Phoca Edge 6 Pup w/2 a d u l t s  
240 

Phoca Edge 5 Puv w/2 a d u l t s  
230 

His triophoca Edge 5 P ~ Dw/female only 
230 

Phoca Edge 7 Puo w/female only 
250 

* Standard U .  S. Coast Guard des igna t ion  of s c a  ice i n d i c a t i n g  t o t a l  a r e a  of s e a  covered by i c e  ( c o m l e t e  cover = 8), 
and type of i c e  p re sen t .  F i r s t  number i n  denominator i n d i c a t e s  p ropor t ion  of new ice; second numeral, i c e  of 
medium th i ckness ;  and t h i r d  numeral, heavy o r  mult i -year  ice. 

**Subsequently recovered.  



Table 2 .  Seals tagged - Alpha Helix - A p r i l ,  1972. 

Weight Length Girth 
T a g #  Date S p e c i e s  Sex l b s .  inches inches Ice T y ~ e *  P o s i t i o n  Remarks 

4-24-72 P ~ C U  ? 42 Edge 3 54O25.5' 166'33' W/2 a d u l t s  
030 

4-24-72 Phoca d 53 Edge 3 56'25.5'  166'33' Pup w / 2  a d u l t s  
030 

4-25- 72 Phoca Tag broke 

4-25-72 P b c a  d Edge 4 PUD w / 2  a d u l t s  
040 

Tag broke 

Phoca Edge 4 Swam away wloarents 
060 After tagged 

Moulting heavily 
Phoca Edge 4 Pup w / 2  adults 

040 
Phoca Edge 4 PUD w / 2  a d u l t s  

040 
Phoca Edge 4 FUD w / 2  a d u l t s  

040 
Phoca Edge 4 PUD w / 2  a d u l t s  

040 
Phoca Edge 4 Pup w / 2  a d u l t s  

040 
Phoca Edge 4 PUD w/2 a d u l t s  

040 
Phoca Edge 4 PUD w / 2  a d u l t s  

040 
Pho ca Edge 	-4 Pup w/2 a d u l t s  

040 
Phoca Edge 	3 PUD w / 2  a d u l t s  

030 



Table  2 .  Continued. 

Weight Length G i r t h  
Tag # Date S p e c i e s  Sex l b s .  i n c h e s  i n c h e s  I c e  Type* P o s i t i o n  Remarks 

Tag broke 

Phoca Edge 4 PUD w12 a d u l t s  
040 

Phoca Edge 4 Pun w / 2  a d u l t s  
040 Molting nose & f l i v v e r s  

P b c a  Edge 4 BUD w/2 a d u l t s  
C40 No molt 

Pho ca Edge 4 Only mother p r e s e n t  
040 N o  ml t  

Phoca Edge 4 Puo w / 2  a d u l t s  
040 

Pho ca Edge 4 PUD w / 2  a d u l t s  
040 No a v p r e c f a b l e  mol t  

Phoca Edge 4 PUD a l l  alone 
0 40 

Phoca Edge 3 PUD w/2 a d u l t s  
030 

Histriophoca Edge 3 PUD swam may b e f o r e  
030 it  cou ld  b e  c a p t u r e d  

Pho ca Edge 3 Mother of 3314 
030 

*Standard U. S .  Coast Guard d e s i g n a t i o n  of s e a  ice  i n d i c a t i n g  t o t a l  a r e a  of s e a  covered by i c e  (complete  cover = 8 j  , 
and type  of i c e  p r e s e n t .  F i r s t  number i n  denominator i n d i c a t e s  m o p o r t i o n  of new i c e ;  second numeral ,  ? c e  of 
medium t h i c k n e s s  ; and t h i r d  numeral ,  heavy o r  mul t i -year  i c e .  



was accomplished u s i n g  an o t t e r  t r a w l  i n  t h o s e  a r e a s  where marine  mammals 
were abundant .  The o b j e c t i v e  of t h i s  t e s t  f i s h i n g  was t o  de te rmine  t h e  
a r r a y  of f i s h e s  and ben thos  a v a i l a b l e  t o  marine  mammals i n  l i g h t  of what 
i tems were a c t u a l l y  consumed by t h e  d i f f e r e n t  s e a l  s p e c i e s .  

Almost a l l  of t h e  f i s h e s  have been i d e n t i f i e d .  Many of t h e  i n v e r t e -  
b r a t e s  were s e n t  t o  s p e c i a l i s t s  and i d e n t i f i c a t i o n s  a r e  n o t  y e t  a v a i l a b l e .  
I d e n t i f i c a t i o n  of f r e s h  caught  f i s h e s  and t h e  s o f t  i n v e r t e b r a t e s  is 
n e c e s s a r y .  From t h e s e ,  p o t e n t i a l l y  d i a g n o s t i c  p a r t s  such  as s k e l e t o n s ,  
o t o l o t h s ,  o p e r c u l a e ,  s p i n e s ,  e t c . ,  were  removed t o  p r o v i d e  r e f e r e n c e  
m a t e r i a l  f o r  i d e n t i f i c a t i o n  of s i m i l a r  remains i n  s e a l  s tomachs .  
D r .  John E.  F i t c h ,  C a l i f o r n i a  Department of F i sh  and Game, h a s  provided 
i d e n t i f i c a t i o n s  of o t o l i t h s  from some f i s h  s p e c i e s .  

During 1972 t h e  Alaska Department of F i sh  and Game a l s o  became 
invo lved  i n  t h e  ERTS-1 ( E a r t h  Resource Technology S a t e l l i t e )  program. 
Photo-imagery from t h i s  s a t e l l i t e  p r o v i d e s  t h e  o p p o r t u n i t y  t o  s t u d y  
c h a r a c t e r i s t i c s  of s e a  i c e  on a year-round s e a s o n a l  b a s i s .  P r e l i m i n a r y  
a n a l y s i s  of a v a i l a b l e  d a t a  i n d i c a t e s  that t h i s  program has tremendous 
a p p l i c a t i o n  t o  o t h e r  s t u d i e s  of marine  mammal ecology i n  g e n e r a l .  Con-
s i d e r a b l e  e f f o r t  w i l l  b e  devoted t o  t h i s  a s p e c t  of t h e  p r o j e c t  d u r i n g  
t h e  n e x t  r e p o r t  p e r i o d .  

During November, 1972,  a b r i e f  c r u i s e  i n  w a t e r s  n e a r  Juneau ,  Alaska ,  
was made a t  t h e  i n v i t a t i o n  of M r .  K a r l  Lane. Specimens, i n c l u d i n g  
f e t u s e s ,  were o b t a i n e d  from 21  s e a l s  r e p r e s e n t i n g  t h e  land-breeding 
s u b s p e c i e s  Phoca v i tu l ina  richardii. These specimens,  impor tan t  as  a 
s o u r c e  of comparat ive  m a t e r i a l ,  were  a c q u i r e d  o r i o r  t o  December 2 1  when 
t h e  new " ~ a r i n e  Mammal P r o t e c t i o n  Act of 1972" took e f f e c t .  It was 
thought  ( a p p a r e n t l y  c o r r e c t l y )  t h a t  d i f f i c u l t i e s  would a r i s e  i n  o b t a i n -  
i n g  m a t e r i a l  a f t e r  implementat ion of t h e  B i l l .  

Data Analys i s  and R e p o r t i n g  

As s t a t e d  i n  t h e  o b j e c t i v e s ,  t h i s  p r o j e c t  was i n s t i t u t e d  t o  document 
and set  a s i d e  t ime r e q u i r e d  f o r  t h e  p r e p a r a t i o n  of r e p o r t s  and p u b l i c a -  
t i o n s  on s e l e c t e d  phases  o f  t h e  A r c t i c  marine mammal i n v e s t i g a t i o n s  
conducted t o  d a t e .  Formula t ion ,  passage  and e v e n t u a l  implementat ion of 
the "Marine Mama1 P r o t e c t i o n  Act of 1972," P.L.  92-522, g r e a t l y  a f f e c t e d  
marine mammal management i n  t h e  S t a t e  of Alaska.  Accord ing ly ,  cons ider -
ab le  e f f o r t  was devoted t o  f o r m u l a t i o n  of recommendations a t  a l l  s t a g e s  
of l e g i s l a t i v e  p roceed ings  r e l a t i v e  t o  t h e s e  b i l l s .  A d d i t i o n a l  work was 
r e q u i r e d  t o  meet t h e  mandates of t h e  f i n a l  b i l l  which was s i g n e d  i n t o  
lzw on October  2 1 ,  1972. 

Th is  law r e q u i r e s ,  among o t h e r  t h i n g s ,  the submiss ion  of s p e c i e s  
s t a t u s  r e p o r t s .  These were p repared  by Department members and s u b m i t t e d ,  
a l o n g  w i t h  o t h e r  s u p p o r t i n g  i n f o r m a t i o n ,  t o  t h e  Departments of Commerce 
and I n t e r i o r .  Repor ts  concern ing  t h e  i c e  i n h a b i t i n g  s e a l s  were  p r e p a r e d  
and a r e  i n c l u d e d  as p a r t  of t h i s  job r e p o r t :  



Species  S t a t u s  Reports 

1, Ice breeding  potted s e a l  <Phocs v i tuz ina  Zargha) . 
D i s t r i b u t i o n  and Migrat ion:  It is c l e a r  today t h a t  borh ice-breeding  
and land-breeding popula t ions  of s p o t t e d  s e a h  occur  In t h e  Bering Sea. 
The land-breeding s e a l s  occur  p r imar i l y  a long the  no r th  c c a s t  of t h e  
Alaska Peninsu la  and Aleut ian  I s l a n d s ,  wh i l e  t h e  ice-breeding form 
occupies a wide range ,  depending upon seasor., throughout t h e  northern 
Bering and Chukchi seas. Work i n  progress  a t  t h e  moment i n d i c a t e s  t h a t ,  
based on morphological d i f f e r e n c e s ,  t h e  two types of s p o t t e d  s e a l s  can 
be  e a s i l y  i d e n t i f i e d .  Ye a r e  concerned h e r e  wi th  t h e  largha cr ice-
breeding  form. Largha s e a l s  A r e  s e a s o n a l l y  dependent upcq sea I c e  for 
t he  b i r t h  and n u r t u r e  of c h e i r  pups. During w i n t e r  and esrly upr ing  t h e  
e n t i r e  popula t ion  is  concent ra ted  a long  t h e  sou the rn  edge of t h e  s ea sona l  
pack i c e ,  u sua l ly  i n  c e n t r a l  Bering Sea. These s e a l s  move northward and 
toward t h e  coastn a s  t h e  s ea sona l  r e t r e a t  and d i s i n t e g r a t i o n  of s e a  i c e  
progresses .  During the I ce - f r ee  summer and e a r l y  f a l l  they occur  a long  
t h e  e n t i r e  coas t  of no r the rn  Alaska. The s p a t t e d  s e a l  is t h e  dwvinant 
near-shore s e a l  dur ing  i c e - f r e e  seasons of t h e  y e a r ,  and is r ep l aced  by 
t h e  r inged  s e a l  when i c e  is p re sen t .  

Abundance and Trends: No s a t i s f a c t o r y  method of accu ra t e ly  censusing 
Zargha s e a l s  has  been at tempted t o  d a t e .  I n d i r e c t  methods and r e l a t i v e  
i nd i ce s  of abundance i n d i c a t e  t h a t  t h e  popula t ion  l e v e l  of th!s s p e c i e s  
is high and probzbly s t a b l e .  Three s h i p  exped i t i ons  (1968, 1971 and 
1972) revea led  t h a t  du r ing  t h e  pupping and breed3.ng seasons  a d u l t a  and 
pups a r e  r e l a t i v e l y  e v m l y  d i s t r i b u t e d  throughout t h e  i c e  f r o n t  Z O T I ~i n  
groups composed of an a d u l t  male,  a d u l t  female and her pup. These groups 
a r e  r a r e l y  c l o s e r  than 0.25 km t o  each o t h e r .  Nonbreedlng mid suhadul t 
s e a l s  occupy t h e  same a r e a  b u t  seLdam hau l  ou t  on t h e  ice a t  t h t s  t i m e  
of y e a r ,  A popula t ion  e s t i m a t e  by t h e  Alaska Department of F ish  and 
Game, based on f i e l d  obse rva t ions  and r e l a t i v e  abundance i n  comparison 
wi th  o t h e r  s p e c i e s ,  i n d i c a t e s  a minimum popula t ion  of 200,000 t o  250,000 
seals. Soviet  e s t ima te s  i n d i c a t e  t h e  Zargha pooula t ion  a t  430,000 
animals .  Annual h a r v e s t s  by both Americans and Sov ie t s  a r e  around 7,000 
per  y e a r ,  f a r  below t h e  maximum s u s t a i n e d  y i e l d .  

General Biology: Largha s e a l s  a r e  of medium s i z e ;  l a r g e  a d u l t s  of both 
sexes  weigh between 114 and 136 kg. Pups weigh between 9.5 alld 11 .8  kg 
and a r e  about 84 cm long a t  b i r t h .  Adult s e a l s  p a i r  up i n  March f o r  t h e  
du ra t i on  of t h e  breeding  season ,  and a white-coated pup is born t o  each 
p a i r ,  on t h e  ice, from l a t e  March t o  mid-April. The pup is suckled  f o r  

" 	about four  weeks, i n  which t i m e  i t s  weight  is  t r i p l e d .  Msles become 
sexua l ly  mature a t  4  t o  5 yea r s  of age ;  females a t  3 o r  4 y e a r s .  Breed-
i n g  is annual ,  and t h e  g e s t a t i o n  per iod  ( i nc lud ing  delayed i m o l a n t a t i ~ r ~ )  
is about 10 .5  months. These s e a l s  a r e  monogamous. Maximum longevity- is 
a t  l e a s t  35 years. Although i s o l a t e d  i n  p a i r s  du r ing  t h e  breeding  season ,  
a d u l t s  are gregar ious  at: o t h e r  t imes.  The d i e t  of t h e s e  s e a l s  is q u i t e  
va r i ed  depending upon season and l o c a t i o n ,  i nc lud ing  p r imar i l y  p e l a g i c ,  
demersal and anadromous f i s h e s ,  cephalopods and c rus t aceans .  

Pathology: Very few cases  of s eve re  pathology have been observed i n  
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largha s e a l s .  Almost a l l  a d u l t  s e a l s  have an i sak id  round worms and 
corynosomid acanthocephalans . Occas iona l ly ,  h igh  i n f e s t a t i o n s  of 
anopluran l i c e  a r e  observed. This  seems t o  be  a s s o c i a t e d  wi th  t h e  
occurrence of f i l a r i a l  h e a r t  worms, t h e  l i c e  perhaps s e r v i n g  as  t h e  
v e c t o r .  Toxoplasma has been r epo r t ed  i n  c a p t i v e  an imals ,  b u t  i t s  
presence i n  w i ld  s e a l s  is as y e t  unve r i f i ed .  P e s t i c i d e  r e s idues  a r e  
p re sen t  i n  t he se  s e a l s  a t  r e l a t i v e l y  low l e v e l s  : DDE, 0.15 t o  0.45 pprn 
on f a t ;  DDD, 0.053 t o  0.10 ppm; DDT,  0 .18 t o  0.26 ppm. The presence of 
PCB's ranged from 1.11 t o  1.85 ppm. Mercury accumulations i n  a sample 
of t e n  s e a l s  averaged 0.89 micrograms/gram of wet l i v e r  t i s s u e ,  0 .41  i n  
kidney,  0.21 i n  muscle and 0.34 i n  depot  f a t .  Severely s c a r r e d  animals 
a r e  f r equen t ly  encountered,  p a r t i c u l a r l y  d u r i n g  the  s p r i n g .  This  is 
probably normally a s s o c i a t e d  wi th  f i g h t i n g  du r ing  the  breeding  season.  

Ecologica l  Problems : Competit ion p r e s e n t l y  e x i s t s  between t h e s e  s e a l s  
and man wi th  r e s p e c t  t o  commercially important  f i s h e s  ( i  . e . ,  h e r r i n g ,  
s m e l t ,  w h i t e f i s h  and salmon) and wi th  r e s p e c t  t o  f i s h i n g  gear .  I n  some 
p a r t s  of t h e i r  range s p o t t e d  s e a l s  have been found t o  c o n t r i b u t e  t o  h igh  
worm i n f e c t i o n s  of f i s h ,  no t  ably gadids  , and c o n t r o l  measures have been 
exe rc i s ed .  This  is not  a problem i n  no r the rn  Alaska a t  p r e sen t .  Mineral 
development, no tab ly  f o r  o i l  and g a s ,  poses t h e  most s e r i o u s  d i r e c t  and 
i n d i r e c t  t h r e a t s  t o  s p o t t e d  s e a l s .  These s e a l s  a r e  extremely respons ive  
t o  d i s tu rbance  and w i l l  l e ave  a h a u l i n g  a r e a  a f t e r  only minor har rassment .  
Cont inual  d i s tu rbance  from people  o r  equipment,  o r  poorly chosen f l i g h t  
rou t e s  f o r  a i r c r a f t  could render  ex t ens ive  a r ea s  of c o a s t l i n e  u n s u i t a b l e  
f o r  t h e s e  s e a l s  t o  hau l  ou t .  The i n d i r e c t  e f f e c t s  of o i l  and gas develop- 
ment pose t h e  most s e r i o u s  p o t e n t i a l  t h r e a t  through r educ t ion  of primary 
product ion and inco rpo ra t i on  of contaminants i n t o  food webs. 

A l loca t ion  Problems : On an i n t e r n a t i o n a l  l e v e l ,  no a l l o c a t i o n  problems 
e x i s t  a t  p r e sen t .  The combined U. S .  and Sovie t  h a r v e s t s  are  approxi-
mately 7,000 s p o t t e d  s e a l s  pe r  y e a r ,  w e l l  w i t h i n  t h e  b i o l o g i c a l  
p roduc t iv i t y  of t h i s  s p e c i e s .  On a n a t i o n a l  l e v e l ,  imp1,ementation of 
Pub l i c  Law 92-522 has  des igna ted  r i g h t s  t o  s p e c i f i c  u se r s  based on e t h n i c  
background, denying t h e s e  r i g h t s  t o  o t h e r  u s e r s .  Therefore ,  i n  t h e  
United S t a t e s ,  a t  p r e s e n t ,  management ( i nc lud ing  u t i l i z a t i o n )  is no 
longer based on b i o l o g i c a l  p r o d u c t i v i t y  of t h i s  s p e c i e s .  

Regulations : The S t a t e  of Alaska permi t ted  hunt ing  of largha s e a l s  i n  
Game Management Uni t s  1 7 ,  18, 2 2 ,  2 3  and 26 ( t h e  coas t  of Alaska no r th  
of approximately 58'30'N) wi th  no r e s t r i c t i o n s  of season o r  bag l i m i t .  
Hunting is a c t u a l l y  c o n t r o l l e d  by r e g i o n a l  c l i m a t i c  condi t ions  and 
a v a i l a b i l i t y  of s e a l s .  A t  most c o a s t a l  l o c a t i o n s  t h e s e  s e a l s  a r e  ava i l -
a b l e  mainly du r ing  t h e  s p r l n g  and f a l l  migra t ions .  Some Zargha s e a l s  
are taken dur ing  t h e  summer months, p r imar i l y  on t h e  major i s l a n d s .  
Average annual  h a r v e s t  by Alaskan r e s i d e n t s  is  around 3,000 animals .  A 
permit is r equ i r ed  f o r  t h e  expor t  of raw h i d e s .  A $3 bounty ( i n  a c t u a l i t y  
a form of we l f a r e  t o  n a t i v e  hun te r s )  was paid f o r  t h e  s c a l p  of each s e a l  
submit ted to t he  s t a t e .  This bounty,  au thor ized  by the  Alaska L e g i s l a t u r e ,  
is s t i l l  i n  e f f e c t ;  however, no funds f o r  payment have been a l l o c a t e d .  

Current  Research and Funding: Research of Zargha s e a l s  conducted by 
U .  S, n a t i o n a l s  dur ing  F75 72 inc luded:  t h r e e  weeks of a six-week 



research  c r u i s e  of t h e  R/V Alpha Helix opera ted  by t h e  Scripps I ~ s t i t u t e  
of Oceanography; ongoing programs of i n v e s t i g a t i o n  by t h e  Alaska Deyart-
ment of Fish and Game; t h e  Alaska Sea Grant Program, i n  coopera t ion  wi th  
t h e  Univers i ty  of Alaska; and segments of o t h e r  s t u d i e s  suppor ted  by Sez 
Grant and t h e  U .  S. Departmenr of Hea l th ,  Education and Welfare .  R e s e  
i n v e s t i g a t i o n s  were addressed t o  ques t i ons  Inc luding:  populat ion 
i d e n t i f i c a t i o n ,  u t i l i z a t i o n ,  d i s t r i b u t i o n  and movements, r ep roduc t ive  
b io logy ,  food h a h t t s  , grcwth , ecology,  s o c i a l  behavior  and ~ h y s i o l o g y  . 
The agenciza and i n s t i t u t e s  engaged i n  s p g t t e d  s e a l  research, o r  d i r e c t l y  
involved i n  provid ing  e s s e n t i a l  t e c h n i c a l  o r  l o g i s t i c  suppor t  f o r  i t ,  
and t h e i r  es t imated  expendi tures  ta t h i s  end i n  FY 72 were: 

NSF through Scripps I n s t i t u t e  
(ope ra t i on  of R/V Alpha Helix - 3 weeks) 33,700 

NSF through Scr ipps  I n s t i t u t e  

( suppor t  of s c i e n t i f i c  crew - 3 weeks) 


ADP&G 

( a s s~ t s smen t ,  n a t u r a l  h i s t o r y ,  ecology,  h a r v e s t :  

1 b i o l o g i s t  f u l l - t i m e ,  3 biologists pert- t ime)  26,000 


Alaska Sea Grant - ITniversi.ty of Alaska 
(1 s t u d e n t  f u l l - t i m e ,  1 s t u d e n t  par t - t ime ,  
suppor t  of o t h e r  programs) 13,000 

Funding f o r  r e sea rch  and mnagernent of Zargha s e a l s  dur ing  FY 73 w i l l  
probably be  cons iderab ly  less due t o  t h e  i n t e r m i t t e n t  n a t u r e  of research  
c r u i s e s  and u n c e r t a i n t i e s  imposed by pass age of P u b l i c  I,aw 92,-522. 

2 .  Ribbon Sea l  (Phocn f a ~ c i a t a ). 
D i s t r i b u t i o n  and Migrat ion : Based on g e o g r a ~ h i c  cons ide ra t i ons ,  r ibbon 
s e a l s  a r e  s epa rab l e  i n t o  two groups,  t h e  Okhotsk and t h e  Bering-Chukchi 
"populat ions."  Nothing I s  icnown about exchange between t h e s e  groups. 
However, based on t h e  l a c k  of phys i ca l  b a r r i e r s  and the  apparenL cont inu-  
i t y  of s u i t a b l e  h a b i t a t ,  i t  is probable  t h a t  exchange does occur ,  I n  
t he  l a t t e r  group t h e  c e n t e r  of abundance is i n  c e n t r a l  Bering Sea. As 
with  largha s e a l s ,  r ibbon s e a l s  a r e  s ea sona l ly  dependent upon s e a  i c r  
f o r  t h e  b i r t h  and n u r t u r e  of t h e i r  pups. During win t e r  and e a r l y  s p r i n g  
t h e  entire popula t ion  is concent ra ted  a long  the  southern  edgc of the 
seasona l  i c e .  Concentrat ions of both s p o t t e d  and r ibbon s e a l s  can be  
l oca t ed  i n  t h e  i c e  f r o n t  zone du r ing  March through e a r l y  June. However, 
i n  most y e a r s ,  by t h e  t i m e  t h e  i c e  edge is receding  no r th  through Bering 
S t r a i t ,  t h e r e  a r e  only a sma l l  number of r ibbon s e a l s  a s s o c i a t e d  wi th  i t ,  
al though s p o t t e d  s e a l s  a r e  numerous. A l l  evidence t o  d a t e  i n d i c a t e s  t h a t  
r ibbon s e a l s  a r e  p e l a g i c ,  mainly i n  Bering Sea, dur ing  i c e - f r e e  seasons .  

Abundance and Trends: No s a t i s f a c t o r y  method of accu ra t e ly  censusing 
r ibbon seals i n  the Bering Sea has been at tempted t o  da t e .  I n d i r e c t  
methods and r e l a t i v e  i nd i ce s  of abundance i n d i c a t e  t h a t  t h e  popula t ion  
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l eve l ,  of t h i s  s p e c i e s  is r e l a t i v e l y  l o w  and has  been markedly reduced  
du r ing  t h e  l a s t  10 yea r s .  This  r educ t ion  is a t t r i b u t e d  t o  commercial 
hunt ing  by t h e  Sovie t  f a r - e a s t e r n  s e a l i n g  f l e e t .  I n  r ecen t  y e a r s ,  Sovie t  
r egu la t i ons  have accorded inc reased  p r o t e c t i o n  t o  t h i s  s p e c i e s .  U .  S .  
n a t i o n a l s  h a r v e s t  very few of t h e s e  animals.  A popula t ion  e s t ima te  by 
t h e  Alaska Department of Fish and Game, based on f i e l d  observa t ions  and 
r e l a t i v e  abundance i n  comparison wi th  o t h e r  s p e c i e s ,  i n d i c a t e s  a ~ o a u l a -
t i o n  probably no t  exceeding 100,000 animals .  Sovie t  e s t ima te s  i n d i c a t e  
a  popula t ion  of 80,000 t o  90,000 s e a l s .  

General Biology: Ribbon s e a l s  a r e  of medium s i z e ;  a d u l t s  of both sexes  
averaging about 155 cm long and 80 kg i n  weight .  There is a  marked 
seasona l  change i n  weight.  The l a r g e s t  animal examined t o  d a t e  was a 
23-year-old female,  ob ta ined  i n  late-March and suppor t i ng  a near-term 
f e t u s .  This seal  was 179.7  c m  long ,  g i r t h  was 114.3 cm, b lubber  thick-
ness 6 . 1  cm and weight 148.2 kg. Pups a r e  born as  whi tecoa ts  dur ing  
late-March t o  mid-April and average about 10.0 kg and 80 cm. Lac t a t i on  
l a s t s  about  f o u r  weeks, i n  which time t h e i r  weight is t r i p l e d .  Males 
become sexua l ly  mature between 3 and 5 yea r s  af  age ;  females between 2 
and 4. Breeding is annual ,  and t h e  g e s t a t i o n  pe r iod  ( i nc lud ing  delayed 
implan ta t ion)  is  probably around 10.5 months. Maximum longevi ty  is 22 
t o  26 yea r s .  The d i e t  of t h e s e  s e a l s  dur ing  l a t e  w i n t e r  and e a r l y  
s p r i n g  ( i n  t h e  i c e  edge zone) is s i m i l a r  t o  t h a t  of t h e  s p o t t e d  s e a l ,  
inc lud ing  p r imar i l y  p e l a g i c  and demersal f i s h e s ,  cephalopods , and sma l l  
c rus taceans  . 
Pathology: L i t t l e  is known about the pathology of t h i s  s e a l .  Severa l  
d i f f e r e n t  p a r a s i t e s  have been recovered from animals au tops ied  f o r  t h i s  
purpose, but  s p e c i f i c  i d e n t i f i c a t i o n s  a r e  as ye t  incomplete ,  It appears 
t h a t  r ibbon s e a l s  a r e  t h e  h o s t s  f o r  an isak id  round worms, corynosomid 
acanthocephalans,  f i l a r i a l  h e a r t  worms and anopluran l i c e .  No informa-
t i o n  is a v a i l a b l e  a t  p r e sen t  concerning p e s t i c i d e  r e s idues  o r  heavy 
me ta l s ,  bu t  i t  is assumed they would be  s i m i l a r  t o  va lues  found i n  
s p o t t e d  s e a l s .  

Ecologica l  Problems : L i t t l e  compet i t ion is known t o  e x i s t  between 
r ibbon s e a l s  and man f o r  f i s h e r y  r e sou rces .  These s e a l s  seldom f requent  
c o a s t a l  areas. Commercial hunt ing  has  reduced t h e  popula t ion  of these 
s e a l s ,  and measures have been taken t o  reduce t h e  annual  h a r v e s t  by 
Sovie t  commercial s e a l e r s .  I n  Alaska,  t h e  h a r v e s t  is usua l ly  l e s s  than 
250 r ibbon s e a l s  per  yea r .  Mineral development poses t h e  most s e r i o u s  
t h r e a t  t o  t he se  s e a l s  through r educ t ion  of primary product ion of t h e  
marine system, d i r e c t  m o r t a l i t y  to j u v e n i l e  f i s h e s  important  t o  r ibbon 
s e a l s ,  and inco rpo ra t i on  of contaminants i n t o  food webs. 

Al loca t ion  Problems : None a t  p r e s e n t .  

Regulat ions:  The S t a t e  of Alaska permi t ted  hunt ing  of r ibbon s e a l s  i n  
Game Management Uni t s  1 7 ,  18 ,  22, 23  and 26 ( t h e  coas t  of Alaska no r th  
of approximately 58030 fN)  with  no r e s t r i c t i o n s  of season  or bag l i m i t .  
Hunting is a c t u a l l y  c o n t r o l l e d  by r e g i o n a l  c l i m a t i c  condi t ions  and 
a v a i l a b i l i t y  of s e a l s .  A t  most c o a s t a l  l o c a t i o n s  t h e s e  s e a l s  a r e  a v a i l -
a b l e  mainly du r ing  t h e  s p r i n g  and f a l l  migra t ions .  Average annual 



harvest: by Alaskan r e s i d e n t s  is  around 250 animals .  A permit is requi red  
f o r  t h e  expor t  of raw h ides .  A $3 bounty ( i n  a c t u a l i t y  a form of we l f a r e  
t o  n a t i v e  hun te r s )  was paid f o r  t h e  s c a l p  of each s e a l  submit ted t o  t h e  
s t a t e .  This bounty, au thor ized  by t h e  Alaska L e g i s l a t u r e ,  is s t i l l  i n  
e f f e c t ;  however, no funds f o r  payment have been a l l o c a t e d .  

Current Research and Funding: During FY 72 no research  o r  management 
programs were s p e c i f i c a l l y  d i r e c t e d  toward r ibbon s e a l s .  However, work 
( i nc lud ing  n a t u r a l  h i s t o r y  and h a r v e s t  assessment) was conducted i n  con-
junc t ion  wi th  o t h e r  programs of t h e  Alaska Department of Fish and Game 
( see  expendi tures  i n d i c a t e d  f o r  s p o t t e d  s e a l s ) .  I n  view of t h e  
u n c e r t a i n t i e s  imposed by passage of P.L.  92-522, work on r ibbon s e a l s  
(mainly h a r v e s t  assessment and s e l e c t i v e  b i o l o g i c a l  sampling) as w e l l  
a s  t h e  o t h e r  s e a l  s p e c i e s  may be  g r e a t l y  reduced. Any i n v e s t i g a t i o n s  
of t h i s  s p e c i e s  a r e  cont ingent  upon t h e  a v a i l a b i l i t y  of a s u i t a b l e ,  i c e  
r e in fo rced  research  v e s s e l .  

3 .  P a c i f i c  Bearded S e a l  (Ex--ignathus barbatus) .  

D i s t r i b u t i o n  and Migrat ion:  Bearded s e a l s  a r e  u s u a l l y  s o l i t a r y  animals 
which occur  throughout t h e  wide a r e a  of s ea sona l  i c e  cover .  I n  l a t e  
w in t e r  and e a r l y  s p r i n g  they occur  from t h e  southern  edge of t he  i c e  
pack i n  Bering Sea, nor th  t o  t h e  s o l i d  cover  of t h e  p o l a r  pack i c e .  
They do no t  occur i n  a r ea s  of  unbroken, l and- fas t  i c e .  However, a t  t h i s  
time of y e a r  most of t h e  bearded s e a l  popula t ion  is  south  of Bering 
S t r a i t ,  whereas du r ing  l a t e  summer and e a r l y  f a l l  they are d i s t r i b u t e d  
a long  t h e  edge of t h e  p o l a r  pack i c e .  Thus, t h e  marked s e a s a n a l  migra- 
t i o n s  are a s s o c i a t e d  wi th  t h e  advance and r e t r e a t  of i c e .  Bearded s e a l s  
do not  normally come ashore on land.  

Abundance and Trends: A s  wi th  t h e  o t h e r  phocid s e a l s  of t h e  Bering and 
Chukchi s e a s ,  no s a t i s f a c t o r y  method of accu ra t e ly  censusing bearded 
s e a l s  has been at tempted t o  d a t e .  I n d i r e c t  methods and r e l - a t i v e  i n d i c e s  
of abundance of t h i s  widely d i s t r i b u t e d  seal i n d i c a t e  t h a t  t h e  popula t ion  
l e v e l  is high and r e l a t i v e l y  s t a b l e .  Sovie t  e s t ima te s  p l a c e  t h e  popula- 
t i o n  l e v e l  of P a c i f i c  bearded s e a l s  ( t hose  occu r r ing  i n  t h e  Eas t -S iber ian ,  
Chukchi, Bering,  Okhotsk and Japanese seas) a t  450,000 animals .  Est imates  
by t h e  Alaska Department of Fish and Game i n d i c a t e  a nopula t ion  of 300,000 
animals i n  t h e  Bering and Chukchi s e a s  ( t h e  popula t ion  which migra tes  
seasona1l.y i n t o  t h e  Eas t -S iber ian  and Beaufort  s e a s ) .  Annual h a r v e s t s  
by both Americans and S o v i e t s ,  i n  t he  Bering and Chukchi seas, a r e  
around 8,000 t o  10,000 animals .  Although bearded s e a l s  a r e  mainly 
s o l i t a r y ,  they do congregate  i n  f avo rab l e  a r e a s .  

General Biology: This is t h e  l a r g e s t  phocid s e a l  of t h e  western A r c t i c  
and sub-Arct ic .  Some a d u l t  females a r e  s l i g h t l y  l a r g e r  than males,  b u t  
f o r  t he  most p a r t ,  t h e  sexes  appear s i m i l a r  i n  s i z e .  Large a d u l t s  a t t a i n  
a  weight du r ing  win t e r  i n  excess of 340 kg. From June through September 
a d u l t  s e a l s  weigh from 215 t o  240 kg. The average length  of a d u l t s  is 
about 236 cm. Females b e a r  a s i n g l e  pup, u sua l ly  dur ing  l a t e  Apr i l  o r  
e a r l y  May. Pups a t  b i r t h  a r e  about 3 1  kg and 132 cm long. The i r  weight  
is  increased  about t h r ee - fo ld  by t h e  end of the  12- t o  18-day nu r s ing  
per iod .  The g e s t a t i o n  per iod  is  10.5 months, i nc lud ing  2.5 months of 



de layed  i m p l a n t a t i o n .  Some females  o v u l a t e  at 3 y e a r s  of a g e ,  b u t  
r e p r o d u c t i v e  m a t u r i t y  is n o t  a t t a i n e d  u n t i l  they  are 5 o r  6 y e a r s  o l d .  
Males become s e x u a l l y  mature  a t  6 o r  7 y e a r s .  The i n c i d e n c e  of pregnancy 
i n  a d u l t  females is around 85 p e r c e n t ,  and t h e  s e x  r a t i o s  of samples from 
Alaska c o n s i s t e n t l y  show s l i g h t l y  more females  t h a n  males i n  t h e  popula- 
t i o n .  These s e a l s  e a t  a wide v a r i e t y  of i n v e r t e b r a t e s  and some demersa l  
f i shes  found on t h e  r i c h ,  s h a l l o w  Bering-Chukchi p l a t  form. Although t h e  
v a r i e t y  of foods is l a r g e ,  t h e  main i t ems  i n c l u d e  c r a b s ,  sh r imp,  c lams ,  
and amphipods. The g r e a t e s t  volume of food found i n  a s i n g l e  stomach 
was about  5 . 5  l i t e r s .  

Pa tho logy :  Few cases of  s e v e r e  pathology have been  observed  i n  bearded 
s e a l s .  Almost a l l  a d u l t s  have heavy burdens  of a n i s a k i d  round worms and 
l e s s e r  numbers of corynosomid acan thocepha lans .  Anopluran l i c e  a r e  a l s o  
common, u s u a l l y  i n  low numbers. On two o c c a s i o n s  u n t h r i f t y  animals  have 
been found which were unab le  t o  move away from Eskimo h u n t e r s .  Both 
s e a l s  had been l a y i n g  on t h e  i c e  long enough t h a t  t h e y  had mel ted o u t  
deep d e p r e s s i o n s .  N e i t h e r  of t h e s e  s e a l s  were  k i l l e d  by t h e  h u n t e r s  due 
t o  t h e i r  poor  c o n d i t i o n .  P e s t i c i d e  r e s i d u e s  a r e  probably  p r e s e n t  i n  
t h e s e  s e a l s  a t  r e l a t i v e l y  low l e v e l s ,  as j u d g e d  by t h e i r  p r e s e n c e  i n  
o t h e r  s e a l s  of t h i s  r e g i o n .  Mercury accumula t ions  i n  a sample of f o u r  
bearded  s e a l s  averaged 1 . 9 1  micrograms/gram of wet l i v e r  t i s s u e ,  0.38 i n  
k idney ,  0 .15 i n  muscle and 0.02 in depot f a t .  S e v e r e l y  scarred animals  
a r e  c o m o n .  

E c o l o g i c a l  Problems: Bearded s e a l s  u t i l i z e  some prey s p e c i e s  p r e s e n t l y  
of i n t e r e s t  t o  man. Most n o t a b l e  of t h e s e  a r e  t h e  p a n d a l i d  and crangonid 
shr imps and l i t h o d e  c r a b s ,  These s e a l s  do n o t  d i r e c t l y  compete f o r  com-
m e r c i a l l y  impor tan t  f i s h  species and pose  no t h r e a t  from t h e  s t a n d p o i n t  
of damage t o  f i s h i n g  gear. They a r e  t h e  f i n a l  h o s t  f o r  a n i s a k i d  worms 
which i n f e c t  f i s h e s .  However, t h i s  is n o t  a problem i n  n o r t h e r n  Alaska 
a t  p r e s e n t .  Mineral  development,  n o t a b l y  f o r  o i l  and gas, poses t he  
most s e r i o u s  t h r e a t  t o  bearded  s e a l s  through t h e  r a p i d  i n t r o d u c t i o n  of 
petroc-hemical  p o l l u t a n t s  i n t o  bo t tom sed iments  and benthic organisms.  

A l l o c a t i o n  Problems: On an i n t e r n a t i o n a l  l e v e l  no a l l o c a t i o n  problems 
e x i s t  a t  p r e s e n t .  The combined U .  S.  and S o v i e t  h a r v e s t s  a r e  approxi-
mately  8,000 t o  10,000 s e a l s  p e r  y e a r ,  w e l l  w i t h i n  t h e  b i o l o g i c a l  
p r o d u c t i v i t y  of t h i s  s p e c i e s .  U n f o r t u n a t e l y ,  h u n t i n g  l o s s  is h igh  and 
shou ld  b e  reduced.  On a n a t i o n a l  l e v e l ,  implementa t ion  of P u b l i c  Law 
92-522 has  d e s i g n a t e d  r i g h t s  t o  s p e c i f i c  u s e r s ,  based  on e t h n i c  back- 
ground, denying t h e s e  r i g h t s  t o  o t h e r  users. T h e r e f o r e ,  i n  t h e  Uni ted 
S t a t e s ,  a t  p r e s e n t ,  management ( i n c l u d i n g  u t i l i z a t i o n )  is no l o n g e r  
based on b i o l o g i c a l  p r o d u c t i v i t y  of t h i s  s p e c i e s .  

R e g u l a t i o n s :  P r i o r  t o  implementat ion of P.L. 92-522,  t h e  S t a t e  of  Alaska 
p e r m i t t e d  t h e  t a k i n g  of bearded  s e a l s ,  w i t h o u t  l i m i t ,  d u r i n g  t h e  p e r i o d s  
June  30-July 31 and October  15-Apri l  30 i n  Game Management Uni t s  9 and 
10 (Alaska P e n i n s u l a  and A l e u t i a n  I s l a n d s ) .  I n  Game Management U n i t s  1 7 ,  
1 8 ,  2 2 ,  23  and 26 ( n o r t h  of 58"38'N) t h e r e  were no r e s t r i c t i o n s  as t o  
season  o r  bag  l i m i t .  Hunt ing is a c t u a l l y  c o n t r o l l e d  by r e g i o n a l  c l i m a t i c  
c o n d i t i o n s  and a v a i l a b i l i t y  of s e a l s .  A t  most c o a s t a l  l o c a t i o n s  t h e s e  
s e a l s  a r e  a v a i l a b l e  mainly d u r i n g  t h e i r  s p r i n g  and f a l l  m i g r a t i o n s  and  



dur ing  t h e  summer months i n  no r the rn  Alaska. The average antzuai h a r v e s t  
by Alaskan r e s i d e n t s  is u s u a l l y  l e s s  than 3,000 animals .  A p e m i t  i s  
r equ i r ed  f o r  t h e  expor t  of raw h i d e s .  A $3 bounty was paid f n r  t h e  s c a l p  
of  each s e a l  submit ted t o  t h e  s t a t e .  This  bounty,  au tho r i zed  by t h e  
Alaska L e g i s l a t u r e ,  is s t i l l  i n  e f f e c t ;  however, no funds for 2?,yynent 
have been a l l o c a t e d .  

Current  Research and Funding: Durir)& FY 72 nc research  o r  rilanagcment 
programs were s p e c i f i c a l l y  d i r e c t e d  toward bearded a e a l s .  However, work 
( i nc lud ing  n a t u r a l  h i s t o r y  and h a r v e s t  assessment)  was conducted i n  con-
junc t ion  wi th  o t h e r  programs of t h e  Alaska Department of Fish and Game 
( s e e  expendi tures  fnd i ca t ed  f o r  s p o t t e d  s e a l s ) .  I n  view of the 
u n c e r t a i n t i e s  imwosed by passage of P.L.  92-522, work an b s ~ r d e d  s e a l s  
(mainly ha rves t  assessment and s e l e c t i v e  b i o l o g i c a l  sampling) as w e l l  
as  t h e  o t h e r  s e a l  s p e c i e s  may be  g r e a t l y  reduced. 

4. Ringed Sea l  (Phoca h i s p i d a )  . 
D i s t r i b u t i o n  and Migrat ion:  The r inged  s e a l  has  a  wide gene ra l  range 
throughout t h e  a r ea s  of s ea sona l  i c e  cover  i n  t h e  Bering and Chukchi 
s e a s  and extending n o r t h  i n t o  t h e  permanent i c e  of t h e  P o l a r  Basin.  I n  
t h e  Bering and Chukchi seas t h e  ma jo r i t y  of r inged  s e a l s  occupy those  
reg ions  covered by ex t ens ive  land- fas t  i ce ,  i n  w in t e r .  However, non-
breeding  a d u l t s  and juven i l e s  may occur  anywhere i n  t h e  ice-covered 
a r ea s .  The a s s o c i a t i o n  of r inged  s e a l s  wi th  s e a  i c e  r e s u l t s  i n  marked 
seasona l  migra t ions  of animals w in t e r ing  i n  t h e  Bering and Chukchi s e a s  
and r e l a t i v e l y  l i t t l e  movement of t hose  s e a l s  r e s i d i n g  i n  more n o r t h e r l y  
a r e a s .  The r inged s e a l  is t h e  dcminant near-shore s e a l  du r ing  months 
when sea i c e  is p re sen t  and is rep laced  by t h e  s p o t t e d  s e a l  du r ing  i c e -  
f r e e  months. A sma l l  p ropor t ion  of t h e  popu la t i on ,  mainly j uven i l e s  , 
may remain i n  i ce - f r ee  a r ea s  du r ing  summer. 

Abundance and Trends: No s a t i s f a c t o r y  method of accu ra t e ly  census ing  
r inged  s e a l s ,  throughout  t h e i r  range ,  has  been at tempted t o  da.te. A 
census of r inged s e a l s  i n  a r e a s  of l and- fas t  i c e  a long  t h e  north c o a s t  
of Alaska was undertaken i n  1970. This census i n d i c a t e d  t h a t  t h e  d e n s i t y  
of  r e s i d e n t  r inged  seals v a r i e d ,  depending on reg ion ,  ranging  from 5.36 
per  square  mi le  i n  t he  Chukchi Sea Setween Po in t  Lay and Wainwright, t o  
1 - 0 6  s e a l s  per  square  mi le  i n  t h e  Beaufort  Sea between Ol ik tok  and 
Flaxman I s l and .  I n d i r e c t  methods and r e l a t i v e  i n d i c e s  of abundance 
i n d i c a t e  t h a t  t h e  popula t ion  l e v e l  of t h i s  s p e c i e s  i n  t h e  Bering and 
Chukchi s ea s  is h igh  and probably s t a b l e .  Sovie t  e s t ima te s  of t h e  
popula t ion  l e v e l  of t h i s  s e a l  a r e  d i f f i c u l t  t o  e v a l u a t e  due t o  t h e i r  
r ecogn i t i on  of t h r e e  subspec ies  whose ranges ove r l ap .  They e s t i m a t e  t h e  
populat ion of P. h. hispida,  t h e  A r c t i c  Ocean popula t ion  ( i nc lud ing  the  
Chukchi Sea) a t  5 t o  6 m i l l i o n ;  P. h. k r a schen in ikov i ,  ( t h e  wes te rn  
B e r i n g  Sea popula t ion)  a t  12,000 animals;  and P. h.  ochotsrls-fs, (which 
extends i n t o  Bering Sea) a t  800,000 t o  1,000,000 animals .  Est imates  by 
t h e  Alaska Department of Fish and Game, of t h e  Bering-Chukchi Seas 
popula t ion ,  i n d i c a t e  about 250,000 r i nged  s e a l s .  Annual h a r v e s t s  by 
both Sovie ts  and Americans, i n  t h e  Bering and Chukchi s e a s ,  a r e  between 
12,000 and 16,000 s e a l s .  Almost a l l  of t h e s e  a r e  taken by shore-based 
hunters  as t h e s e  s e a l s  a r e  no t  numerous i n  a r ea s  where c o m e r c i a l  



s e a l i n g  v e s s e l s  o p e r a t e .  

General  Biologv : The r inged  s e a l  is t h e  s m a l l e s t  of o u r  n o r t h e r n  s e a l s  . 
Adults  of b o t h  s e x e s  a r e  about 125 cm, and about  6 8  kg.  O c c a s i o n a l l v ,  
much l a r g e r  i n d i v i d u a l s  a r e  encounte red ,  t h e s e  u s u a l l v  being femalzs .  
There  i s  a marked s e a s o n a l  change i n  w e i g h t ;  h e a v i e s t  animals  o c c u r r i n g  
i n  mid- t o  l a t e  w i n t e r .  Puns a r e  born a s  w h i t e c o a t s  d u r i n g  l a t e  March 
t o  e a r l y  A n r i l  i n  a  b i r t h  l a i r  i n  an i c e  p r e s s u r e  r i d g e  o r  under  d r i f t e d  
snow. The s i z e  of newborn pups i n  t h e  Ber ing Sea is 58 cm and about  4 .0  
kg. The pup i s  s u c k l e d  f o r  4 t o  6 weeks d u r i n g  which t ime  i t  more t h a n  
t r i p l e s  i t s  b i r t h  we igh t .  During t h i s  n u r s i n g  o e r i o d  t h e  a d u l t  females 
s u p p o r t i n g  pups are r e s t r i c t e d  w i t h  r e s p e c t  t o  t h e  r a d i u s  of t h e i r  
a c t i v i t i e s .  Males become s e x u a l l y  mature  between 6 and 8 y e a r s  of a g e ,  
females  between 5 and 7 .  Breeding is a n n u a l ,  and t h e  g e s t a t i o n  p e r i o d  
( i n c l u d i n g  de layed  i m p l a n t a t i o n )  is  about  10.5 months. These  s e a l s  are 
probably  monogamous. Maximum l o n g e v i t y  exceeds 35 v e a r s .  Ringed s e a l s  
t end  t o  be  s o l i t a r y ,  exceo t  t h a t  they c o n g r e g a t e  i n  a r e a s  f a v o r a b l e  f o r  
f e e d i n g ,  a long  e x t e n s i v e  t i d e  c racks  i n  l a n d - f a s t  i c e ,  and d u r i n g  
s e a s o n a l  m i g r a t i o n .  The diet:  of  t h e s e  seals is  v e r y  v a r i a b l e  denending 
on l o c a t i o n  and w a t e r  d e p t h .  Major food i t ems  i n  w e s t e r n  Alaska i n c l u d e  
mysids , amphipods , eunhausids  , shr imps , s a f f r o n  cod,  p o l a r  cod and 
sc u l p i n . 
Patho1op;y: A s  w i t h  t h e  o t h e r  phocids  of t h e  Bering-Chukchi r e g i o n ,  very 
f e w  c a s e s  of s e v e r e  na tho lagy  have been observed.  I n t e r n a l  p a r a s i t e s  
a r e  common and i n c l u d e ,  among o t h e r  t h i n g s ,  a n i s a k i d  round worms, 
corynosomid acanthocephalans  and anop luran  l i c e .  An u n i d e n t i f i e d  
camnulid t rematode h a s  been r e ~ o r t e d .  P e s t i c i d e  and heavy meta l  r e s i d u e s  
have been ana lyzed .  I n  a sample of 23 s e a l s  of v a r i o u s  ages  r e s i d u e  
l e v e l s  i n  depot  f a t s  were as follows : DDE , 0.12 t o  0 . 7 1  nnm (wet b a s i s )  ; 
DDD, 0 .068 t o  0.32 pnm; DDT, 0.15 t o  0.56 pnm; P C B ' s ,  0 .55  t o  2 . 2 5  npm. 
Mercury accumulat ions  i n  a samole of 16 s e a l s  averaged 1 . 3 3  micrograms 
per  gram of l i v e r  (wet t i s s u e ) ,  0 . 4 1  i n  k idnev ,  0 .16 i n  muscle and 0 .33  
i n  depot  f a t .  Severe ly  s c a r r e d  animals  a r e  f r e q u e n t l y  encountered i n  
s p r i n g .  This i s  probably  normal lv  a s s o c i a t e d  w i t h  f i g h t i n g  d u r i n g  t h e  
b r e e d i n g  season .  

E c o l o g i c a l  Problems: None a t  p r e s e n t .  The s e a s o n a l  movements and d i s -  
t r i b u t i o n  of t h i s  s e a l  a r e  such t h a t  i t  does n o t  compete w i t h  man f o r  
o t h e r  r e s o u r c e s  of commercial o r  s u b s i s t e n c e  importance.  In  f a c t ,  t h i s  
s e a l  is t h e  most dependable  and imnor tan t  s o u r c e  of food i n  most n o r t h e r n  
c o a s t a l  v i l l a g e s .  Th i s  s e a l  is most ly  s o l i t a r y  and i t s  wide d i s t r i b u t i o n  
a long  t h e  c o a s t s  and reduced d e n s i t i e s  i n  a r e a s  where h u n t i n g  s h i n s  can 
oDerate  does n o t  r e a d i l y  pe rmi t  t h e  p o s s i b i l i t v  of o v e r e x p l o i  t a t i o n .  
However, minera l  development,  n o t a b l y  f o r  o i l  and g a s ,  noses  t h e  most 
s e r i o u s  t h r e a t  t o  t h e s e  animals  through reduced ~ r i m a r v  p r o d u c t i v i t v  of 
t h e  marine sys tem and r a p i d  i n t r o d u c t i o n  of pe t rochemica l  p o l l u t a n t s  
i n t o  bottom sed iments  and t h e  v a r i o u s  organisms upon which t h i s  s e a l  
depends.  

A l l o c a t i o n  Problems: On an i n t e r n a t i o n a l  l e v e l ,  no a l l o c a t i o n  problems 
e x i s t  a t  p r e s e n t .  The combined American and S o v i e t  h a r v e s t s  a r e  aovroxi-
mately 12,000 t o  16,000 s e a l s  p e r  y e a r ,  w e l l  w i t h i n  t h e  b i o l o g i c a l  



p r o d u c t i v i t y  of t h i s  species . On a n a t i o n a l  l e v e l ,  implementat ion of 
P u b l i c :  Law 92-522 h a s  d e s i g n a t e d  r i g h t s  t o  s p e c i f i c  u s e r s ,  based on 
c t  lmic  background, denying t h e s e  r i g h t s  t o  o t h e r  u a e r s  . Therefore, i n  
t h e  l J n i t e d  S t a t e s ,  a t  p r e s e n t ,  management ( i n c l u d i n g  u t i l i z a t i o n )  is no 
l o n g e r  based on b i o l o g i c a l  p r o d u c t i v i t v  of this snecies . 
Regula t ions :  P r i o r  t o  implementation of P.L. 92-522, t h e  S t a t e  of Alaska 
permi t t ed  t h e  t a k i n g  of r inged  s e a l s ,  wi thou t  l i m i t ,  d u r i n g  t h e  p e r i o d  
J w e  30-July 3 1  and October  1 5 - A m i l  30 i n  Came Management U n i t s  9  and 
10 (Alaska P e n i n s u l a  and Aleutian I s l a n d s ) .  I n  Game Management Uni t s  1 7 ,  
1 8 ,  2 2 ,  2 3  and 26 ( n o r t h  of 58°30'N) t h e r e  were no r e s t r i c t i o n s  as t o  
s e a s o n  or bag l i m i t .  Hunting is a c t u a l l y  c o n t r o l l e d  by r e g i o n a l  c l i m a t i c  
c o n d i t i o n s  and a v a i l a b i l i t v  of s e a l s .  A t  most c o a s t a l  l o c a t i o n s  t h e s e  
seals  are  avai lable  during t h e  e n t i r e  p e r i o d  when sea ice is  p r e s e n t  
near  c o a s t a l  and i s l a n d  v i l l a g e s .  This  is  the most imnor tan t  snecies t o  
s u b s i s t e n c e  h u n t e r s .  The average  annual  harvest by Alaskan r e s i d e n t s  i s  
between 9,000 and 13,000 animals  per y e a r .  A permit is r e q u i r e d  f o r  t h e  
cxport of raw h i d e s .  A $3 bounty was p a i d  f o r  t h e  scalp  of each sea l  
s u b m i t t e d  t o  t h e  s t a t e .  Th l s  bountv ,  a u t h o r i z e d  by t h e  Alaska L e g i s l a t u r e ,  
I s  s t i l l  i n  effect; however, no funds  for payment have been a l loca t ed .  

Cur ren t  Research and Funding: During FI 72 no r e s e a r c h  o r  management 
nrograms were s p e c i f i c a l l y  d i r e c t e d  toward r i n g e d  seals. However, work 
( i n c l u d i n g  n a t u r a l  h i s  tory and h a r v e s t  a ssessment )  was conducted i n  con-
j u n c t i o n  w i t h  o t h e r  programs of t h e  Alaska Department of Fish and Game 
(see e x p e n d i t u r e s  i nd ica t ed  f o r  s p o t t e d  s e a l s ) .  I n  view of the  
u n c e r t a i n t i e s  imposed by passage of P .L .  92-522, work on r inged  seals 
(mainly harvest assessment  and s e l e c t i v e  b i o l o g i c a l  samuling) as  w e l l  
as t h e  other s e a l  species mav be  g r e a t l y  reduced. 

S c i e n t i f i c  papers which were prepared  and /or  p u b l i s h e d  during t h f s  
r e p o r t  p e r i o d  I n c l u d e d  : 

1 )  
 Burns,  .T. (:. ,J. C. Ray, F. H.  Fay and P. D .  Shaughneasv. 1972.  
Adoption of a s t r a n g e  pup hv t h e  i c e - i n h a b i t i n g  harbor s e a l ,  
Phoca vii4uZina Zargha. J, PZamal. 53 (3)  :594-598. 

2 )  Burns,  J .  J . ,  and S .  J .  Harbo, Jr .  1972. An a e r i a l  census of 
ringed seals, northern c o a s t  of Alaska. A r c t i c  2 5 ( 4 )  :279-
290. 

3) Burns,  J.  J . ,  and J .  E, Morrow. The Alaskan A r c t i c  marine  
mammals and f i s h e r i e s  . F i f t h  I n t e r n a t i o n a l  Congress : 
A r c t i c  O i l  and Cas. Le Bavre ,  France ( i n  press). 

P r e s e n t a t i o n s  p repared  and d e l i v e r e d  a t  s c i e n t i f i c  confe rences  
d u r i n g  this r e p o r t  p e r i o d  i n c l u d e d  : 

1)  Burns,  J. J .  1971. Biology of t h e  r ibbon  s e a l ,  Phoca 
(Histriophaca) fasc ia ta  (Zimrnermann) i n  Bering Sea.  22nd 
Alaska Sci. Conf. , F a i r b a n k s ,  Aug. 1971.  



2 )  Burns,  J, J. and F. H .  Fay. 
Ber ing  Sea h a r b o r  s e a l  n
F a i r b a n k s ,  Aug . 1972,  

1972. 
o n u l a t i o

Comnarative b io logy  of 
n s .  23rd Alaska S c i .  Conf. , 

3)  Galster,  W. and J, J. Burns. 
i n  Alaskan marine  mammal
Aug, 1972. 

s, 
1972. 

23r
Accumulation of p e s t i

d Alaska S c i  . Conf ., Fairbanks , 
c i d e s  

A number of seminars  and l e c t u r e s ,  c o v e r i n g  t h e  Denartment 's  mar ine  
mammal s t u d i e s ,  were p r e s e n t e d ;  most i n  connec t ion  w i t h  courses  a t  t h e  
U n i v e r s i t y  of Alaska. 

P r e p a r a t i o n  of t h e  p u b l i c a t i o n  "Alaska 's  W i l d l i f e  and H a b i t a t "  
invo lved  t h e  e f f o r t s  of a g r e a t  many Department members, t h i s  w r i t e r  
i n c l u d e d .  P r e p a r a t i o n  of t h e  t e x t  and d i s t r i b u t i o n  of maps concern ing  
t h e  i c e  i n h a b i t i n g  p inn ipeds  consumed a s i g n i f i c a n t  amount of t ime.  

S e a l  Harvest  Assessment,  1971 and 1972 

As i n d i c a t e d  i n  t h e  p r o c e d u r e s ,  s e v e r a l  approaches have been used 
t o  a s s e s s  magnitude of t h e  annua l  s e a l  h a r v e s t  i n  w e s t e r n  and n o r t h e r n  
Alaska.  I n  n a s t  y e a r s ,  a n a l y s i s  of bounty r e c o r d s  n rov ided  t h e  b a s i s  
f o r  e s t i m a t i n g  t h i s  annua l  h a r v e s t .  I n  a d d i t i o n ,  d a t a  o b t a i n e d  by f i e l d  
p e r s o n n e l  and from v a r i o u s  a s s o c i a t e d  s t u d i e s  (i.e ,  a n t h r o n o l o g i c a l  
i n v e s t i g a t i o n s  i n  s p e c i f i c  v i l l a g e s )  have been comniled t o  e s t i m a t e  t h e  
t o t a l  annual  h a r v e s t  of s e a l s .  

The t o t a l  human p o p u l a t i o n  o f  c o a s t a l  s e t t l e m e n t s  ex tend ing  from 
Plat inum t o  Kaktovik ( B a r t e r  I s l a n d )  d u r i n g  1970, was apnroximatelv  
15,100 peop le  ( F e d e r a l  F i e l d  Committee f o r  Development P lann ing  i n  
Alaska,  Community Inventory-Alaska,  1971) .  With t h e  e x c e ~ t i o n s  of t h e  
s e t t l e m e n t s  of Nome, Kotzebue and Barrow, a m a j o r i t y  of t h e s e  ~ e o a l e  a r e  
dependent ,  t o  a c o n s i d e r a b l e  e x t e n t ,  upon marine  mammal r e s o u r c e s .  

S i n c e  about  1966, bounty r e c o r d s  have proven u n r e l i a b l e  as  f a r  as 
p r o v i d i n g  any r e a l  i n d i c a t i o n  of t h e  annua l  h a i r  s e a l  h a r v e s t .  This  
stems b a s i c a l l y  from t h e  f a c t  t h a t  many s e a l  h u n t e r s  d i d  n o t  c o n s i d e r  
t h e  $3.00 bounty a s  s u f f i c i e n t  i n c e n t i v e  f o r  them t o  b o t h e r  s a v i n g ,  
p r e p a r i n g  and s u b m i t t i n g  s e a l  s c a l p s  f o r  bounty.  A d d i t i o n a l l y ,  t h e r e  
have been s e v e r a l  changes i n  law r e l a t i n g  t o  payment of b o u n t i e s  and 
many h u n t e r s  were of t h e  o p i n i o n  t h a t  t h e  bounty was complete ly  removed. 
As a r e s u l t ,  t h e  number of s e a l  s c a l p s  s u b m i t t e d  f o r  bounty d u r i n g  1971 
and t h e  f i r s t  h a l f  of 1972 was f a r  below t h e  a c t u a l  number of s e a l s  
taken.  A d d i t i o n a l l v ,  funds  f o r  pavment of bounty on s e a l s  were n o t  
a v a i l a b l e  a f t e r  J u l y  1, 1972. Accordingly ,  no c la ims  were  a c c e p t e d  
a f t e r  that d a t e .  

Tab le  3 i n d i c a t e s  t h e  h a r v e s t  of s e a l s  i n  1965, as i n d i c a t e d  by 
a c t u a l  bounty r e c o r d s ,  r h e  v i l l a g e  census f i g u r e s  f o r  1970 ,  t h e  r e n o r t e d  
h a r v e s t  f o r  1971 (as i n d i c a t e d  by bounty r e c o r d s )  and t h e  e s t i m a t e d  s e a l  
h a r v e s t s  f o r  t h e  p e r i o d  covered by t h i s  r e v o r t  (1971 and 1972) .  

The c a l e n d a r  y e a r  1971 was a very f a v o r a b l e  one f o r  seal h u n t e r s  i n  



Table 3. The 1971 hnd 1972 h a r v e s t  of h a i r  s e a l s  i n  no r the rn  Alaska as  
i n d i c a t e d  by a) bounty r eco rds ,  and b) es t imated  h a r v e s t s  . 
Reported s e a l  harvest f o r  1965 and v i l l a g e  census f i g u r e s  for 
1970 are included for r e f e r ence .  

Reported Estimated E s t i m a t e d  
Sea l  V i l l a g e  Reported Seal  S e a l  

Harvest Popula t ion  Harvest Harvest Harve? t 
Vi l l age  1965l 19702 1971 19 7 l3 1.9 72 

Platinum 
Goodnews Bay 
Qumh agak 
Eek 
Tun tu tu l i ak  
Kwigill ingok 
Kipnuk 
Chefornak 
Nigh tmute 
Mekoryuk 
Toksook Bay 
Tununak 
Hooper Bay 
Chevak 
Scammon Bay 
Alukanuk 
Kwiguk (Emonak) 
Stebbins  
S t .  Michael 
Unalakleet  
Skaktool ik  
Koyuk 
E l i m  
Golovin 
White Mountain 
Solomen 
Nome 
Gambe11 
Savoonga 
Nor theas t  Cape 
T e l l e r  
Brevig Mission 
Wa 1es 
L i t t l e  Diomede 
Shishmaref 
Deering 
Buckland 
Kotzebue 
Noatak 

Kival ina  
Poin t  Hope 

20 
200 
150 
150 
100 
100 
185 
1.25 

80 
1,000 

LOO 
400 

1,400 
300 
230 

70 
15  

250 
100 
300 
300 
150 
1.50 

50 
50 
25 

250 
1,200 
1,500 

20 
350 
350 
300 
300 

2,000 
50 
50 

300 
40 

350 
2,000 



Table 3. Continued. 

Reported Est imated Es tirnated 
Sea l  V i l l age  Reported S e a l  Seal 

Harvest Popula t ion  Harvest Harvest  Harves t 
Vi l lage  1965l  19702 1971 19713 1972~ 

Wainwright 345 315 0 250 250 
Barrow 114 2,104 0 1,800 1,600 
Kaktov ik 0 1 2 3  0 70 70 
Misce l laneous  826 - - 40 0 300 

Tot a 1  21,015 15,115 4,691 17,540 13,525 

'NO s e a l s  were bount ied from several v i l l a g e s  i n  the Yukon-Kuskokwim 
Del ta  due t o  absence of a bounty a g e n t ,  or lack of in format ion  about 
the bounty. 

' v i l l age  census f i g u r e s  ( w i t h  exceptions of Solomen and Northeast Cape) 
from Federa l  F i e ld  Committee for Development Planning i n  Alaska,  
Anchorage, 1971. 

%t imates  based on known seasona l  h a r v e s t s  a t  some v i l l a g e s ,  reports of 
i n t e r e s t e d  r e s i d e n t s ,  and e s t ima te s  by i n v e s t i g a t o r s  r e s i d i n g  i n  o r  
v i s i t i n g  various v i l l a g e s .  

4 ~ st imat  ed human popula t ion  i n  1970. 



n o r t h e r n  Alaska.  Unusually e x t e n s i v e  and heavy s e a  i c e  formed d u r i n g  
t h e  w i n t e r  of 1970-71. The process  of s p r i n g  breakun was p r a i o n p d  and 
s e a  i c e  p e r s i s t e d  a l o n g  t h e  c o a s t  much l z t + e r  than u s u a l .  Thfs s i t u a t i o n  
r e s u l t e d  i n  g r e a t e r  a v a i l a b i l i t v  of seals t3 h u n t e r s  f o r  a i o n g e r  n e r i o d  
of rime d u r i n g  t h e  impor tan t  spring s e a s o n .  m e  w i n t c r  af 1971-72 wss 
an unprecedented r e p e a t  of s i m i l i a r  i c e  w n d i t i o n s ,  which f a v o r a b l y  
a f f e c t e d  bo th  f i e  fall h u n t i n g  s u c c e s s  i n  1971 and success d u r i n g  t h e  
s p r i n g  of 1972. However, t h c  f a l l  and e a r l y  v i n t e r  of 1972 were o m r  
due t o  warm, stormy weathe;. and a  verv  l a t e  f reeze-up.  Even a t  t h e  
n o r t h e r n  h u n t i n g  sites such as P o i n t  Hope and Wainwright,  s e a  i c e  w a s  
n o t  p r e s e n t  u n t i l  1ste December. These poor c o n d i t i o n s  a r l ~ l e r s e l y  
a f f e c t e d  b u n t i n g  s u c c e s s  a t  most c o a s t a l  s e t t l e m e n t s  and r e s c l t e d  i n  a 
lower t h a n  average  annua l  h a r v e s t .  

The e s t i m a t e d  s e a l  harvest i n  1 9 7 1  was anproximately 1; ,560 an imals  
i n c l u d i n g  ringed, bearded, s p o t t e d  dnd r i b b o n  s e a l s .  The 1472  harws t .  
was e s t i m a t e d  a t  13,500 s e a l s .  

Although bounty r e c o r d s  have n o t  been u s e f u l  i n  r e c e n t  y e a r s  f o r  
i n d i c a t i n g  t o t a l  s e a l  h a r v e s t  during any g iven  y e a r ,  they do p r o v i d e  
u s e f u l  i n f c r m a t i o n  concern ing  t h e  r e l a t i v e  s u c c e s s  OF t h o s e  h u n t e r s  t h a t  
d i d  submit  s e a l  s c a l p s  f o r  bounty.  Cornnarative h u n t i n g  s u c c e s s  a t  
s e l e c t e d  l o c a t i o n s  f o r  1971 and t h e  f i r s t  six months of 1972,  as i n d i -
c a t e d  by bounty r e c o r d s ,  is p r e s e n t e d  i n  T a h l e  4 .  

Hunt ing s u c c e s s  a t  Gambell, d u r i n g  t h e  ~ e r i o d  Crtober through 
December, 1971,  wzn recorded  by a r e s i d e n t  a n t h r o p o  ;o g l s t , Hls re-:rds 
i n d i c a t c  t h a t  d u r i n g  t h z t  three-tnonth p e r i o d  of f a l l  h u n t i n g ,  512 sealr: 
were taken .  O f  t h e s e ,  472  were i d e n t i f i e d  a s  t o  speries and ncludcd 
258 s p o t t e d  seals, 158 ringed s e a l s ,  52 bearded  s e a l s  m d  4 r i b b o n  sea lc  
(Burgess ,  p e r s o n a l  communication).  

I t  is recommended t h a t  : 1) t h e  S t a t e  of Alaska.  i n  view o i  t h e  
s e c u r e  p o p u l a t j o n  s t a t u s  of r i n g e d ,  s p o t t e d  and bearded  ses ls ,  wtj t i o n  
t h e  f e d e r a l  government f o r  removal of the mora tor iu~ncn t h e s e  species;  
2 )  s u p p o r t  b e  ~ i w nt o  a arogram which w i l l  p r o v i d e  a c c ~ l r a t e  i r , f z r m t i o n  
abou t  t h e  c h a r a c t e r i e t i i s  and magnitudb? of the annua l  seal h a r v e s t ;  3 )  
p a r t l c i p a t t o n  of t h e  State cf Alaska ,  through i t s  Dmar tment  of  F3-s'n and 
Game, i n  an i n t c m a t i o m i l  exchange of d z t z  and r e s e a r c h  p rncedures  con-
c e r n i n g  Ber ing  Sca pin ipeds  be  encouraged;  4) e f f o r t s  t o  census  s e a l s  b e  
made; and 5)  monies a v a i l a b l e  through enactrner~t of t h c  "Marine Mammal 
P r o t e c t i o n  Act of 1972" be  made a v a i l a b l e  t o  t h e  S t a t e  of Alaska f o r  
c o n t i n u a t t o n  of marine  manma1 management and research programs. 

BIBLIOGRAPHY 


Alaska Department of F i s h  and Game. 1972. TestFmony res sen red t.-J 
S e n a t e  S u b c o r n i t t e e  on oceans and atmosphere.  Nome, Alaska ,  May 11, 
12 and 1 3 ,  1972.  S e r i a l  No. 92-56, U. S. Gov. P r i n t i n g  O f f i c e ,  
Wash., G .C .  



Table 4 .  Comparative success of seal hunters that submitted bounty 
claims i n  1971 and the first six months of 1972. 

Number of Seals 
Number of Seals  per hunter-f irs  t 

Village per hunter-1971 six months of 1972 

Hooper Bay 

N ome 

Savoonga 

Gambell 

Wales 

Diomede 


Shishmaref 

Point Hope 
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