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1 .  SU �1MARY 

Th i s  report presents basel i ne i nformati on on the b i o l ogy , d i s tri buti on , 
and abundance of pol ar  bears i n  the Beaufo rt Sea ; i dent i fi es c r i t i ca l  feed i ng 
and denn i ng areas ; and ma kes recommendati ons  rel ati ve to proj ected i ndustr i a l  
acti v i ty and future research requ i rements . 

From Oc tober 1 970 throug h J u l y  1 975 , 425 pol ar  bears were tagged i n  the 
western Arct i c .  Subsequent to tagg i ng ,  25  po l ar bears were s hot , 51  were re­
captured , and 1 1 7  s i ghti ngs were made of tag g ed bears ( wi th numbers pa i nted on 
them , up to two months after tag g i n g ) . Seven pol ar  bears , ori g i na l l y  tagged 
i n  A l a s ka were recaptured i n  Canada an d s i x  bears tagged i n  Canada were recap­
tured , i n  Al a s ka ,  demon strat i ng  that a l i mi ted amount  of exchange ta kes p l ace  
between the  two areas . I n  genera l however , pol ar  bears tagged w i th i n  the 
study a rea s howed a h i g h  degree of fi del i ty to i t .  

Seasona l movements i n  the popu l at i on were .l arge l y  determi ned by i ce 
condi t i ons . From freeze- up  i n  the fa l l through  to brea k- up  i n  the s p �i ng ,  most  
of the pol a r  bears moved throughout the  southeas tern Beaufort Sea and Amundsen 
Gu l f .  A s  brea k- up proceeded , the bears moved north s o  a s  to be ab l e to rema i n  
wi th the i ce and cont i nue to hunt seal s .  

Fi ve s ea- i ce habi tat ty pes for pol a r  bears were descri bed . E i ghty- s even 
percen t of the s i ghti ngs  of bears were made i n  two s i mi l ar types of habi tat 
wh i c h  occurred i n  a rel ati vely  narrow band para l l el to the ma i n l and coast  to 
Cape Parry and off the wes t  coast of Banks I s l an d . Th i s  zone of c ri t i ca l  feed­
i ng habi ta t overl i es muc h  of the offs hore a c reage currentl y  under l ease  for 
futu re petro l eum exp l o rati on acti v i ti es . 

The d i str i buti on of po l ar  bears var i ed between years wi th c ha nges i n  the 
a bundance and acces s i b i l i ty of the sea l s they preyed upon . Hea vy i ce cond i ti ons 
i n  1 974 s t i mu l a ted marked changes i n  seal  producti v i ty ,  d i s tri b uti on and avai l ­
abi l i ty wh i ch were refl ected i n  l ower s u rv i va l  of pol a r  bear cubs  and changes 

·i n po l a r bear d i s tri but i on . 

Mos t ma tern i ty denn i ng of  pol a r  bears i n  the we stern Arct i c occurred 
a l ong the wes t and south coasts of Banks I s l and and , to a l es ser  degree on the 
wes tern pen i n su l as  of Vi ctor i a  I s l and . L i ttl e matern i ty denn i ng  occurred a l ong 
the ma i n l a nd coa s t .  

A l though a sma l l proporti on o f  three and four-year-o l d fema l e pol a r  
bears concei ved ( �1 0% ) , the onset of sexua l maturi ty appeared t o  be at  fi ve . 
iheo reti ca l l y ,  adu l t fema l es breed every three yea rs for an  annual  concepti on 
ra te of 33 . 3% .  The fact that an annual  concepti on rate of 39 . 1 %  was ca l c u l ated 
i nd i cated that some fema l es were l os i ng thei r cubs or  s ufferi ng i ntrauteri ne 
morta l i ty and consequentl y  were breedi ng more often tha n every three yea r s. 
The mean l i tter s i ze of the three and four-year-o l d fema l es ( 1 . 1 6  and 1 . 33 ) 
was a l so  l ower than that of the o l der fema l es ( 1 . 66 ) . 

The a verage age of ma l e pola r  bears k i l l ed by I n u i t hunters was l ower 
than the average age of ma l e  pol a r  bears captured by us . There was no s i g n i fi -
cant d i fferen ce between the a verage ages of fema l e po l ar bears k i l l ed by I n u i t  
hunters and thos e  captured by us . The reason that adul t fema l e s and cubs o n e  year of 
age and o l der were so h i g h ly  represented i n  the age s tructure of pol a r  bears 



2 

k i l l ed by I nu i t  hunters was that the fami l y  g roups  of  bears cons t i tu ted a h i gh 
proporti on of bears present i n  the mos t  acces s i b l e hunt i ng  areas and the 
I n u i t harves ted the bears non- sel ecti vel y .  

The morta l i ty rates o f  ma l e  and fema l e  po l a r bears three years of age 
and o l der , ca l c u l ated from the age s tructure of bears captured by u s , were 
22 . 5% and 2 1 . 5% respecti vel y .  The morta l i ty o f  cubs l es s  than one year o f  age 
appeared to be h i gher i n  1 974 and 1 975  than i n  prev i ous  yea rs . Recorded emi g­
rat ion  from the s tudy area was h i gher  i n  1 975 than i n  prev i ous  years . These 
l a tter two res u l ts were probab l y  st imu l a ted by a marked reducti on i n  the 
abundance and acces s i b i l i ty of the seal  spec i es preyed upon by the pol ar bears . 

The popu l a t i on of pol a r  bears i n  the s tudy area i n  1 974 was est ima ted as  
1 , 52 1 . Crude est ima tes of  the popu l a ti on s i ze i n  1 97 5  i nd i cated that the 
tota l cou l d  be a s  l ow a s  1 , 000 i nd i v i dua l s .  

Recommendati ons  for the protecti on of the ' cri t i ca l  feed i ng and matern i ty 
denn i ng a reas were made a s  were recommendati ons  for futu re mon i tor i ng and 
research needs . 



2 .  I NTRODUCTI ON 

2 .1 Nature ,  Sco pe and  Objecti ves of the Study 
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Research on the pol a r  bears (Ursus maritimus) i n  the wes tern Cana d i an 
Arcti c ( herei nafte r  referred to as the western Arct i c )  was i n i t i ated by the 
Canad i an W i l dl i fe Servi ce i n  1 9 70 to reso l ve questi on s i nvol ved wi th man age­
men t of  that  spec i es . Al though about 60 po l ar bears we re be i n g  k i l l ed each 
yea r  by I nu i t ,  there we re no data to determi ne i f  the popu l ati on coul d wi th­
s tand  that  l evel  of uti l i zat i on .  Data we re requ i red on the d i stri buti on and 
producti v i ty of denn i ng areas i n  rel ati on to the number of bears be i ng har­
ves ted annua l l y  from the popu l a ti on .  Pol ar  bears had  been tagged i n  Al a s ka 
for three years but  none had been k i l l ed i n  Canada . Thus , data we re req u i red 
on the re l a ti ve di s c reteness  of the two popu l ati ons and  i n  part i cu l a r ,  on 
whether po l a r bears produced i n  Canada were s upport i ng the Al a s kan s port hun t­
i n g of the s pec i es . Fi na l l y ,  non- res i den t s po rt h unt i ng  of po l ar bears i n  the 
wes te rn Arcti c began i n  the s pri ng of 1 9 70 ,  maki ng  i t  e s sen ti a l to ob ta i n  
popu l at i on da ta i n  o rder t o  res pon d to queri es  about the s urvi val  o f  pol a r  
bears i n  Canada . 

To answe r these questi ons , data were requ i red on popul at i on dynami cs , 
movemen ts , di s tri buti on ,  abundance , and  denn i ng a reas i n  the western Arc ti c ,  
i n  re l ati on to the d i s tri b ut i on and  abun dance of prey s pec i es and vari at i ons 
i n  sea i ce con d i ti on s . 

S i nce the i n i t i a ti on of th i s  proje c t ,  two addi t i ona l  but  i n terre l ated 
aspects have devel oped . In  November 1 9 73 , Canada , Denma rk , Norway , the 
Uni ted States , and  the Sov i et Un i on s i gned an i n tern a ti on al  agreemen t on  the 
con serva t i on of pol ar  bea rs ( Appen d i x  I )  wh i ch s tated i n  part : " Each  con­
tracti n g  pa rty sha l l ta ke appropr i a te act i on to protect the ecosys tems of 
whi ch pol a r  bears a re a part . . .  " and  " They Icon tract i ng  part i e s ] s ha l l . . .  
con s u l t w i th other part i es on the managemen t of mi grati n g  po l a r bear pop u l a­
ti ons , and  exchange i n formati on on research  and managemen t programmes .. . .  " 
The secon d  maj or deve l opmen t i s  the poten ti a l  for en vi ronmen tal damage 
c reated by offshore oi l dri l l i n g .  

Recovery of tagge d bears has demons tra ted movements between  weste rn 
Canada and  Al aska  and  that  the I nu i t  of both a reas h un t  th i s  mi gratory pop­
u l at i on .  Becau s e  of the i n te rnati onal  ag reemen t ,  poss i bl e  detrime n tal  
effec ts to pol a r  bears res u l t i ng from offs hore dri l l i n g  must be m i n imi ze d ( as 
wi l l  be deta i l ed l a ter i n  the report , the a rea i n  wh i ch the dri l l i ng wi l l  
take p l a ce i s  one of the most important fee d i n g  areas for pol a r  be ars i n  the 
wes tern Arcti c )  . 

Th us , research on pol a r  bears i n  the wes te rn Cana d ian  Arc ti c mus t meet 
the needs of a devel op i ng  bear man agemen t prog ram , ensure the conservat i on of  
an i n te rj uri s d i c ti on a 1  popu l a ti on of pol a r  bears and  i ts  hab i tat  as  s ta te d  
by the i n ternati on al  ag reemen t ,  an d prov i de i nforma ti on to mi n i mi ze damag i ng  
i n te racti ons  between bears and  peopl e in  the  ex pl orati on area . 

2 .2 Rel at i onsh i p  of the Project  to Offsh ore Dri l l i ng 

Curren t p l ans  for offshore oi l expl orat i on i n  the eastern Beaufort Sea 



cal l for the i n i t i at i on of dri l l i n g  acti v i ty i n  the s ummer of 1 9 76 . I f  the 
ex pl oratory phase i s  s uccessfu l , much more dri l l i n g  a ct i v i ty wi l l  ens u e ,  
fol l owe d natural l y  by producti on for several years thereafter.  
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I n  any offshore dri l l i ng prog ram , there i s  a pos s i b i l i ty of a bl owout  
and  s uch  acci den ts have been we l l  documen ted from other pa rts of the worl d .  
I n  the eas tern Bea ufort Sea , wh i ch i s  i ce covered for mos t  of the year and 
where dri fti ng  i ce may be presen t at any t ime , the norma l ha zards to an off­
s hore dri l l i n g  prog ram appear to be aggravated . 

The poss i b i l i ty of a l arge s ca l e  o i l sp i l l  or  b l owout re s u l ti n g  from 
dri l l i n g  or producti on acti v i t i e s  i n  the eas tern Beaufort Sea res presen ts a 
con s i derabl e  threat to the speci es of ma rine  wi l dl i fe i nh ab i t i ng the a rea , 
i nc l ud i n g  the pol a r  bea r .  C l earl y ,  i n  th i s  c i rc ums tance , quant i tat i ve base­
l i ne data are  req u i re d  on the presen t  s tatus  of a l l the s peci es that m i gh t  
be  affec ted . Hopefu l l y  wi th these data , we cou l d  do a quanti tat ive  a s sess­
men t of the effect  on  the wi l dl i fe s peci es of  e ven ts such a s  an o i l  s p i l l , 
or  the l arge sca l e d i s turban ce th at  i s  i nev i tab l e .  W i thout bas el i ne  data , 
post- i mpa ct  assessmen t i s  of con s i derab l y  l es s  va l ue . 

Rather than present  a b road treati se  on the genera l b i o l ogy of the 
pol a r  bea r ,  th i s  re port w i l l  con cen tra te on two s pec i f i c  objecti ves wh i ch we 
bel i eve wi l l  more rea l i st i ca l l y  meet the needs of  the Bea ufort Sea Projec t .  
These two o bjecti ve s a re :  

a .  To prov i de base l i ne i n forma ti on o n  the b i ol ogy , di s tr i b ut i on ,  a n d  
abun dan ce of pol a r  bears i n  the ea s tern Beaufo rt Sea ; and 

b .  To i denti fy cri t i cal  areas or t i mes i n  the annual  cyc l e of the 
pol a r  bear tha t  m i g h t  warrant protecti on from , or mod i fi ca t i ons  
o f ,  expl orati on and  produc ti on act i v i t i e s. 

The q uanti ty of data req u i red for a useful  report of the nature of the 
one reques te d  for th i s Project  takes several yea rs , not 1 8  mon th s , to col l ec t .  
I n  the pol a r  bear proj ect ,  we we re extremel y  fortunate t o  a l ready have th ree 
yea rs of managemen t or ien ted  basel i ne research  i n  the area . Thus , th e meth­
odol ogy and  b i o l ogy we re we l l  enou gh known tha t  the more s pec i fi c  requ i re­
men ts of the Beau fort Sea Project  cou l d be pursued more effec ti ve l y  w i th the  
fun ds avai l ab l e .  Even more importan t ,  th i s  headstart was abs ol ute l y  
cri t i ca l  t o  be i ng abl e t o  i n terpret the data col l ecte d i n  the heavy i ce yea r 
of 1 9 74 an d i ts s ubsequent effec ts . W i thout the i n forma ti on col l ecte d  i n  
1 9 71 throug h  1 9 73 , we cou l d not have s ubmi t ted  a u seful  and res pons i bl e  
report . 

Be s i des i ts obv i ou s  e sth et i c  val ue , the pol a r  bear represen ts a s ub­
stanti a l  component  of  the  c u l tural  and  economi c base of  the I n u i t  of the  
wes te rn Arcti c .  At one t i me ,  pol a r  bear meat was used fo r food for both 
peop l e and dogs , and  the h i des were uti l i zed  to a l esser  deg ree for trade o r  
the mak i n g  of c l oth i n g .  I n  more recen t  t i mes howeve r ,  the pri nc i pa l  moti va­
ti on for  pol ar  bear h un ti ng  has been  the  s a l e of the  h i des , several  of  wh i ch 
so l d for pri ce s i n  excess  of $3000 i n  1 9 73 ( Smi th and  Jon ke l , 1 9 75 ) . A 
l imi te d amoun t of meat  i s  st i l l  ut i l i zed  for foo d ,  both by humans and  dog s . 
As s uch , there i s  a di rec t  economi c val ue  i n  the pol a r  bear resou rce p l us  the 



s oc i ol og i cal  and  cu l tura l  va l u es of a se l f- s u pporti ng  e xi s tence for the 
hun te rs and trappers i nvol ved .  
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Po l a r bears l i ve primari l y  on r i nged sea l s (Phoca hispida) and  to a 
l es s er degree on bearded sea l s (Erignathus barbatus).  Ho vJever , when a po l a r 
bear k i l l s  a seal , i t  often l ea ves a l arge port i on of the meat and en trai l s , 
and sometimes fat as  we l l , unea ten on the sea i ce ( Sti rl i ng ,  1 9 74a � Sti rl i ng 
and  McEwan ,  1 9 75 ) a l thou g h  hung ry bears or  fam i l y  g roups may eat the whol e 
seal , part i cu l ar ly  i f  i t  i s  smal l .  Thu s , i n  the we s tern Arc ti c ,  from free ze­
up  i n  the fa l l to b reak- u p  i n  the earl y s umme r ,  there i s  an  abun dan t , h i g h ­
qual i ty ,  a l ternate food source i n  the form o f  sea l carri on . Consequentl y ,  
l a rge n umbe rs of arcti c fo xes go out on to the i ce to fol l ow the pol a r  bears 
and  s urvi ve by s caven g i ng  throug hout the wi nte r .  Th i s  rel ati vel y l i ttl e known 
aspect  of pol ar  bea r  ecol ogy i s  p robab l y  h i gh l y  s i gn i fi cant  to the wh i te fo x 
trappi ng  i ndustry of the we stern Arc t i c  s o  that a nyth i ng that detr imenta l l y  
a ffected the di s tri buti on a n d  a b u �dance o f  po l ar bea rs a n d  sea l s cou l d have 
a s i gn i fi cant  effect on the l and  based t rappi n g ' economy as we l l .  

3 .  CURRENT STATE O F  KNOWLE DGE 

3 . 1  L i fe H i s tory of the Po l a r B ea r  

The pol a r  bea r  i s  c i rcumpo l ar  i n  di stri buti on . I n  Canada , i ts range 
e xtends from the perma nen t pack i ce of the Arcti c Ocean and h i g h a rcti c 
i s l an ds to southe rn James B ay .  

Al thoug h any pol a r  bea r  may di g a den and  use  i t  for a few days during  
a wi n ter  s torm ,  on l y  pregnan t femal es regu l arl y den  fo r an  e xtended  peri o d ,  
usua l l y  from about earl y Novembe r  t o  l a te t1larc h  o r  Apri l . 

The mate rn i ty dens are often dug i n  dee p snowdri fts on s teep s l opes , 
r i verban ks , or s tream banks l ocated near the sea . The entran ce may be 
several feet l ong  and  u s ua l l y  s l opes upward i n to the ma i n  chamber . Mos t  den s 
have one or  somet i mes  two rooms , often w i th a l coves dug i nto the wa l l s ,  and  
a ven ti l a ti on hol e through the roof .  An  average den s i ze i s  se ven feet l ong , 
by fi ve feet wi de , by three feet h i g h  ( Hari n g ton , 1 968 ) . Lentfer ( 1 9 75 ) has 
doc umen te d  that s ome maternal  den n i ng takes pl ace on the dri fti ng  pack i ce of 
the Beaufort Sea b ut the e xten t  to wh i ch th i s  occurs i s  not known . 

Pol a r  bea rs , l i ke severa l  other mammal g roups h ave de l ayed impl an ta­
ti on . Th i s  means tha t the fert i l i zed  egg  doe s not begi n  to g row i mmed i a te l y  
but  rema i ns i n  the ute rus i n  a dorman t s tate . Thu s ,  a l though  the pol ar bear 
mates i n  May , the ferti l i zed  egg does not impl an t and  beg i n  to grow unti l 
about Septembe r .  

I n  capti v i ty ,  the you ng ,  normal l y  two , a re born anywhere from l ate 
Novembe r to J anuary .  I n  the wi l d  the re i s  l i kel y a s  much o r  more vari ation 
i n  b i rth dates because of l a ti tudi na l  d i fference s in the Arcti c seasons . 
Baby pol ar  bears a re ha i rl ess , b l i nd ,  and  we i g h  onl y about 1 12 pounds  at b i rt h .  
By the t ime they l eave the den i n  Ma rch or  Apri l the cubs we i g h  approximate l y  
2 0  poun ds . The fema l es l ose we i ght  wh i l e  s uc k l i ng the c ubs and  are hungry 
when they l eave the den . 
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For the f ir st  few days after brea ki ng out of  the den the fema l e  and 
cubs appear to j us t  p l ay near the den and return to i t  often .  The den 
entrance i s  surrounded wi th the tracks of youn g cubs d i gg i ng ,  c l imbi ng bushes , 
and s l i d i ng down ban ks . I n  the meant ime , mos t  fema l es seem to d i g  out and eat 
gro und vegetat i on .  Th i s  process may l ast  a s  l ong  as  two wee ks before the 
fami l y  heads for the sea to beg i n hunti ng sea l s .  Young pol ar bears s tay wi th 
the i r mothers unti l they are 1 !2 or 2 �  yea rs o l d ,  a l though some may rema i n  
wi th the fema l e  i nto the i r  th i rd or fourth yea r .  

Once bac k on the sea i ce the d i et of the pol ar  bear cons i s ts ma i n l y  o f  
ri nged and bearded seal s .  However , obs ervat i ons  have been made of bears  
catc h i ng sea b i rds  by d i v i ng and comi ng  up beoeath them and of bea rs d i v i ng 
for and eat i ng  kel p .  Sea l s a re ma i n l y  captured by stal k i ng , wa i t i ng for the 
an ima l  to surface  at a breathi ng hol e ( St i r l i ng ,  1 974a ) , or , i n  the spr i ng , 
d i gg i ng out sea l pups and  sometimes adu l ts from the b i rth l a i rs beneath the 
s now . Few sea l s captured are whol l y  eaten by the bears that catch them 
( St i rl i ng ,  1 974a ; Sti rl i ng and Mc Ewan , 1 97 5 ) . "  

When fu l l  grown , adu l t mal es i n  Canada range from about 1 , 000 to 1 , 200 
l b  ( 450- 5 50 kg ) whi l e  adu l t fema l es we i g h  from a bout 400 to 600 l b  ( 1 80-270 
kg ) .  

At one t ime the theory was that the worl d popu l a t i on of po l ar bears 
was a un i t  and i nd i v i dua l s l i ved a noma d i c  exi stence wander i ng about the 
who l e c i rcumpol a r  range . However , recent tag g i ng  a nd recapture programs , 
pa rt i cu l ar ly  i n  Canada , Norway , and Al a s ka ,  have s hown th i s  i s  not the case . 
I ns tead , i t  appears that mos t  popu l at i ons  are fa i rl y  l oca l . I n  Canada , there 
may be as many as  1 5  such  rel a t ive l y  d i screte subpo pu l at i ons . 

3 . 2  Prev i ou s  Knowl edge of Pol ar  Bears i n  the Bea ufort Sea 

I n  the Canad i an sector of the Beaufort Sea , knowl edge of the pol a r  
bear pri or  t o  the i n i t i ati on of  th i s proj ect was scanty .  Stefansson  ( 1 9 1 3  
and 1 92 1 ) documen ted a n umber of general observa t i ons of pol ar  bears made i n  
the course o f  h i s  extens i ve trave l s i n  the wes tern Arct i c .  Mann i ng and 
Mac pherson ( 1 958 ) s umma r i zed ava i l ab l e observat i ons from Ban ks I s l and and  
Har i ngton ( 1 964 ) d i d  a pre l im i nary denn i ng s urvey .  B i ol og i sts from the  Al aska  
Depa rtment of F i s h  and Game and  the  U . S .  Fi s h  and Wi l d l i fe Servi ce had  been 
studyi ng pol ar  bears i n  the Barrow area s i nce 1 967 , to the north and west of 
A l a s ka .  Some of the res u l ts of th i s re search have been publ i shed by Lentfer 
( 1 968 , 1 97 2  and 1 974 ) . Frame ( 1 97 2 )  repo rted some offs hore s i ght i ng s of 
pol ar bears duri ng  the summer of 1 96 9 .  As referred to earl i er ,  Lentfer ( 1 97 5 ) 
documented maternal denn i ng i n  the pack i ce a l though the extent to wh i ch i t  
occurs rema i ns un known . 

4 .  STUDY AREA 

4 . 1  Outl i ne of the Area 

The s tudy area wa s broad l y  defi ned as the Beaufort Sea ea st  of 1 40 °  W 
and south of 78 ° N ,  i nc l ud i ng Amundsen Gu l f ,  M'C l ure Stra i t ,  Ban ks I s l and , and 
wes tern Vi ctori a I s l and ( F i g .  1 ) . The rea son for cons i deri ng  such  a l arge 
s tudy area rel ati ve to the sma l l zone i n  wh i ch the fi rst offs hore dri l l i ng 
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was proposed was twofol d :  bes i des the a rea north of the Tu ktoyaktuk  Pen i n ­
s u l a ,  the offs hore areas have a l ready been l eased  a l l the way u p  the we s t  
coa st  o f  Banks I s l and , and , o u r  i n i ti a l  mar k  a n d  recapture s tud ies  i n d i cated 
that the pol ar  bears of the wes tern Arcti c popu l ati on cou l d travel throughout 
the s tudy area i n  the course of the i r annual movements . W i th i n that  b road 
a rea however , fi e l d work was s ti l l  more concen trated near settl emen ts for 
l og i st i c reasons . 

4 . 2 Phys i ca l  Paramete rs 

Knowl edge of the phys i ca l  and b i ol og i ca l  characteri s ti c s of the Beau­
fort Sea , as  known to da te ,  is  s umma ri zed in Reed and Sater ( 1 9 74 )  and i n  the 
1 9 74 I n terim  Reports to the Beaufort Sea Project . On l y  a br ief  s umma ry of 
the mos t  rel evan t aspects wi l l  be i nc l uded here . From break-up  i n  the l ate 
s pri ng to freeze-up  i n  the fa l l ,  the a rea has  an a rcti c mari t ime c l imate wi th  
coas tal  tempera tures  i n  the  ran ge of 5 - 1 5 0C . . Along the ma i n l and coas t ,  the 
sea may be i ce free for u p  to 250 to 350 km offs hore i n  l ate s umme r ,  or , i n  
some yea rs , a s  l i tt l e a s  a few k i l omet res . Deta i l s o f  i ce d i stri buti on and 
type through each yea r a re g i ven i n  the week ly  s ummaries  of the I ce Forecast­
i ng Central , De partmen t of Env i ronmen t .  The sea is  compl ete l y  i ce covered 
du ri ng the wi n te r  mon ths  w i th  the excepti on of a few l ea ds wh i ch peri odi cal l y  
open and refreeze , depen di ng on the wi nd  and  tempe ra ture . W i n ter  m i n i mum 
tempera ture may exceed -400C .  The wi nd  causes snow to form compacted dri fts 
a round  pressure r i dges and  on the vari ous l an d  masses . Th ere i s  24 hour day­
l i g h t  duri ng  the s ummer mon ths and  a correspond i n g  absen ce of s un duri n g  the 
wi n te r ,  a l though s ome l i g h t  may s ti l l be prov i ded by the moon and stars on 
c l ear n i ghts . 

5 .  METHODS 

5 . 1  Fi e l d Techn i ques 

5 . 1 . 1  Tagg i ng and  Recapture of I nd i v i dua l  Pol ar  Bears 

The mos t important s i n gl e  task i n  a s tudy of th i s  nature i s  to i n­
di v idua l l y ta g a l a rge s ampl e of pol ar  bears and  to ob ta i n  s ubsequent obser­
va ti ons throug h  recapture of the an ima l s themsel ves or return of the i r  tags 
from I n u i t  hunters . I f  a s uffi c i en t  n umbe r of observa ti ons a re made , 
quanti ta ti ve assessmen ts can be ma de of  popul a t i on s i ze ,  seasonal  movemen ts , 
and  the d i scretenes s  of the s ubpopul a t i on res i dent i n  the area . The techn i ­
ques  of i mmob i l i z i n g  and  tagg i n g  pol ar bears were descri bed by Len tfer ( 1 968 ) 
and  Larsen ( 1 97 1 ) .  When the po l a r bea rs were immob i l i ze d ,  they we re tag ged 
on the ears , we i g hed , measured , exam i ne d  for general con d i t i on ,  ta tooed on 
the i n s i de of the upper l i p on each s i de wi th  the same numbe r as was on the 
ear tag ,  an d a premol ar  tooth was ex tracte d for a ge determ i nati on .  In s ome 
i nstances , numbe rs we re pa i nted  on the an ima l s ( F i g . 2 )  to fac i l i tate easy 
recogn i t i on of i n di v i dua l s from the a i r  and consequen tl y ,  res i g h t i ng  data for 
peri ods of u p  to a few mon ths . 

5 . 1 . 2  Recordi ng of Tracks 

Du ri ng the spri ng , when tracks are v i s i bl e  in the snow ,  notes a re kept 
on the n umbe rs of tracks seen , the di recti on of travel i f  di s cernabl e ,  and 



Fi gure 2 .  Number pa i nt ed on  a drugg ed po l ar bear to fac i l i tate easy 
recog n i t ion  when r es i ghted.  1.0 
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the number of ki l ometres  o f  avai l ab l e hab i tat  fl own over. Al though  the se 
da ta do not  re l a te to absol ute n umbe r �  of pol ar  bears , they g i ve a compara­
ti ve measure of re l at i ve abundance between areas and yea rs . 

5 . 1 . 3 Denn i ng I nforma ti on 

Sys tema ti c aeri a l  or g round searches for pol a r  bear dens  we re not  made 
because of the pauc i ty of data col l ecte d  for the amoun t of money and man­
power expended . However , a l l dens found  by u s  o r  reporte d by rel i ab l e 
observers we re recorded . Tra c ks of fema l es w i th cubs of the yea r  l eav i ng 
the i r  dens on the l an d  for the sea or  s i g h ti n gs of the bea rs themsel ves  i n  
the earl y s pr i n g  were p l otted to a i d  i den t i fi cati on of a rea s importan t for 
matern i ty denn i n g .  A l though s l ow ,  and  l ac k i ng  i n  prec i s i on ,  the a ccumu l a­
ti on of data in th i s  fas h i on prov i ded most of the bas i c  i n format i on a ctual l y  
req u i re d .  

5 . 1 . 4  Locat i on o f  Importan t  Feedi ng ·Area s  

Important feedi ng a reas were doc umen ted by s impl y recordi ng the l oca­
ti ons of bears s i ghted  and captured at each sea son of the yea r ,  n ot i ng where 
and  how seal s we re k i l l ed ,  wheneve r  poss i bl e  dete rmi n i n g  the age , sex , and 
s pec i es of seal  k i l l ed ,  and the deg ree of util i zati on of the carcasses . 

Da ta on the b i ol ogy , d i s tr i b ut i on , an d abundance of the sea l s avai l ­
abl e to the bears i n  the offs hore i ce w i l l  be reported on by S ti r l i ng ,  
Arch i ba l d ,  and  8eMa s ter ( 1 97 5 )  but  some of the i r  res u l ts w i l l  be i ncorporate d  
i n to the di s cuss i on secti on o f  th i s  report a s  a pp l i cab l e .  

5 . 1 . 5  Spec imens from I n u i t  Hunters 

Rewa rds were pa i d  for the s ku l l s  of pol a r  bears k i l l ed by I nu i t  h unters  
and  for the  return of ear  tag s  or  l i p ta toos . From these  s pec imens we  ob­
ta i ned  a ddi t i on a l  i nfo rma ti on on the movemen ts and s urv i val  of tagged pol ar 
bears an d en l a rged  our  sampl e of  teeth for age determi n at i on . 

5 . 2  Laboratory Tech n i ques 

5 . 2 . 1 Age Dete rmi nati on 

Pre l im i nary est imates  of ages we re made from s ku l l s  when avai l ab l e  on 
the degree of fus i on of the b as i s phenoi d-bas i occi p i ta l , max i l l a l -premaxi l l a l , 
and  nasa l  s utures ; con dyl obasa l  l ength ; coron o i d he i ght ; i n terorb i ta l  
breadth ; a n d  sag i t tal  cre s t  devel opment after Man n i ng  ( 1 9 71 ) .  

Ages we re further re f ined  by h i s tol og i ca l  sect i on i n g  and  sta i n i ng of 
tee th , u s i n g  a modi fi cati on of the methods of S tonebe rg and Jonkel  ( 1 96 6 )  
a n d  Marks and Er i ckson ( 1 96 6 ) , based on  cemen tum annul ati on s . 

Crown s we re removed wi th a d i amon d saw . Roots th i c ker  than 4 mm we re 
ground down to th i s  th i c kness  w i th a rou gh  g ri n d i n g  s tone . Root secti ons 
we re then p l aced in a 30% form i c  ac i d  sol ut i on fo r decal c i fi cati on ( deca l ­
c i fi c at i on i n  form i c  aci d progresses  gen tl y and  can be eas i l y  con trol l ed ) . 
Secti ons 3 mm th i ck were decal c i fi ed  1 - 3  days , teeth that  had  been prev i ou s l y  



preserve d i n  1 0% forma l dehyde took 3- 7 days . Decal c i f i cati on poi n t  was 
determi ne d  by fl ex i b i l i ty of sec ti ons and by proddi ng wi th a needl e for 
cal c i um depos i ts .  

1 1  

Deca l c i fi ed secti on s  we re washed for 1 2- 1 5 hours i n  run n i n g  tap wa te r .  
If sec ti ons needed t o  b e  stored to awa i t  secti on i ng ,  they we re pl aced i n  
70% ethanol . Secti ons to be cut were imbe dded i n  Lab - tech compou n d ,  and cut 
on a cryostat at  - 20 to 300C to 1 0 � l ong i tud i n a l  secti on s . Sect i ons  s tored 
i n  a l cohol we re s oa ked i n  s l i ght l y  a l ka l i ne  wate r  for about 1 - 2 hours for 
hydrati on before c ut ti ng  on the cryosta t .  

Cut secti ons were pl aced i n  wa te r  pH 8-9 for at  l east  20 m i n utes be fore 
be i n g  affi xed to a g l ass  s l i de wi th egg a l bumen . Dry ing  occured i n  30-4 5  
mi nutes a t  room tempe ra ture . 

Secti on s were sta i ned i n  a 0 . 032% a queo us so l ut i on of T ol u yl ene B l ue 
( Al l i ed Chemi ca l , Morri stown , N . J . )  - so l ut i on fi l tered befo re use . A more 
i n tense s tai n was obta i ned  when the Tol uyl ene b l ue crys ta l s we re d i s s o l ved 
in a l kal i ne  wate r  ( pH 8-9 ) .  

Sta i n i ng was wa tche d c l ose l y  ( checked  every 30-45 seconds , one s l i de 
at  a ti me ) , tak i ng from 1 - 5 m i n utes . Sect i on s  were covered wi th a g l as s  
cover s l i p  befo re be i ng photog raphe d .  Res ul ts we re sometimes improved by 
overs ta i n i n g  a n d  then desta i n i ng i n  wate r .  S ta i ned  secti ons we re dri ed and 
stored  wi th cover s l i ps on . If nece s s a ry ,  sec t i on s  i n  th i s  form we re re ­
sta i ned  o r ,  i f  l ess  than 1 mon th ol d ,  s i mpl y wet te d  i n  wate r  to restore 
b ri l l i ance , a l though they neve r obta i ne d  ori g i n a l  bri g h tnes s . 

Fi g ure 3 i l l us tra tes a th i n  secti on of a 5-year-ol d pol ar  bear show ing  
t he  annu l i i n  the cemen tum . 

Tee th col l ected from sea l s k i l l ed by pol a r  bears we re aged i n  the same 
way . In some i n s tan ces  on l y  the c l aws of sea l s k i l l ed by po l a r bears coul d 
be l ocate d .  These were c l eaned  i n  the l aboratory ,  moi stened on the s u rfa ce , 
and  the annual  l am i nae coun te d  ( Mc Laren , 1 95 8 ) . Th i s  techn i que  was adequate 
for young sea l s b ut on l y  gave a m i n imum age for o l der an i ma l s .  

5 . 2 . 2  Bas i c  Data Reduc t i on 

Al l data were recorded  i n  the same manner on both standardi zed obser­
va ti on forms and  i n  wri t ten fi e l d n otes . Thus , data were s i mply tabul ated 
as  requ i red d i rectl y from the fi el d note s  in  wha tever format was requ i red 
for the va ri ous  anal yses . 

5 . 2 . 3  E s timati on of Popu l a ti on S i ze 

The g reate s t  probl em i n  attempti n g to e st imate the s i ze of a popu l a­
ti on of w i l d  an ima l s i s  to  obta i n  an  a dequate s amp l e of repres entati v e 
observati on s . It i s  cons i derabl y more di ffi cu l t ,  as  wel l as  expens i ve ,  
whe n  the re i s  a rel at i vel y sma l l  n umbe r of i n di v i dual s s pread  out over a 
vast area . In add i t i o n ,  pol ar  bea rs are often di ffi cu l t to see and  may even 
h i de or l eave the transec t a rea  when an approach i n g  a i rcraft i s  heard . For 
these reasons , i t  i s  not pract ica l  to obta i n  a rel i ab l e est imate of the s i ze 
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Fi gure 3 .  Th i n  sect ion  of the tooth of a 5- year- o ld po lar bear  sho wi n g  
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of a pol a r  bear popu l a t i on by aeri a l  s urveyi ng . 

In th i s  s tudy ,  we have a ppl i ed the techn i que  of mark and recapture 
over a pe r iod  of yea rs to e st ima te numbers . Aga i n ,  the probl em of reduced 
sampl e s i ze i s  exper i enced i n  attempti ng  to ca l cu l ate popu l ati on s i ze .  How­
eve r ,  each i nd i v i dua l  recapture prov i ded a g reat d ea l  of addi t i on a l  i nforma­
ti on on movemen ts , growth , s urvi val , and age so that  i n  terms of da ta col ­
l ec ted  per do l l ar expended , th i s  approach was the mos t des i ra bl e . 

Bas i ca l l y ,  the tech n i que of mark i ng an d recapturi ng  i n di v i du a l  an i ma l s 
depen ds for i ts rel i ab i l i ty on a number of ass umpt ions : 

1 )  that  the probab i l i ty of capturi ng a marked an i mal  i s  equa l to the 
probab i l i ty of captu r ing  an unma rked a n i ma l ; 

2 )  th at the i nd i v i dual mark i ngs  or  tags . are prese nt and recogn i zabl e 
when a marke d an i ma l  i s  reca ptured ; and  

3) that the ra ti o of  marked to unmarked ani mal s i s  the same through­
out the popu l ati on when i t  is  b ei n g  res ampl ed .  

The l a s t  a s sumpt i on requ i res that the popu l at i on be comes eve n l y  mi xe d 
between sampl i ng peri ods so  that  the marked port i on of the popu l ati on i s  
di s tri buted even l y  throughout the area i n  wh i ch i t  wi l l  be res ampl ed . I n  
the Beaufort Sea , the mi xi ng of the popul ati on i s  accompl i shed  by the sea­
sona l  movemen ts caused by the annual  b rea k- u p  of the sea i ce du ri ng the 
s umme r wh i c h causes the popul at i on to go north wi th the permanen t i ce 
( Sect i on 6 . 2 ) . Thu s , a l l bears captured afte r free ze- u p  and before break­
u p ,  were con s i dered as one sampl e .  The sampl es  from s uccess i ve seasons we re 
poo l e d  to make up  the sampl e of tagge d bears avai l ab l e  for recapture i n  each 
s ubsequen t season . 

The prob l em of cal cu l a t i n g  the s i ze of the popul ati on i n  the Beaufort 
Sea i s  a l so  confounded b y  a numbe r of fa ctors : 

1 )  smal l sampl e s i zes  col l ected over a l arge a rea ; 

2 )  the fact that  the popu l ati on a ppea rs to be part i a l l y  sepa rated 
i n to two segmen ts a s soc i ated  wi th the wes t  coa s t  of Ban ks  Is l a nd 
and  the ma i n l and  coa s t  res pecti ve l y  ( Secti on 6 . 1 ) ;  and 

3) the envi ronmental  con di t i ons  th at  preva i l ed i n  1 9 74 and 1 9 75 appear 
to have g rea tl y reduced the seal popul ati on ( St i rl i ng ,  Arch i ba l d 
and  De �1a ste r ,  1 9 75 )  and  s timu l ated abnorma l l y  h i gh cub mortal i ty 
and  some a du l t  emi g ra t i on ( Secti on 6 .7 ) . 

However , i t  i s  essen ti a l  to a ttempt to es t ima te the s i ze of the pop­
u l at i on for managemen t purposes and  to prov i de some basel i ne i nformati on 
wi t h  wh i ch to assess  s u bsequen t change that  m i g h t  be caused  by natu ra l  o r  
unnatural cause s .  



Ta bl e 1 .  Age and  sex c l ass  of pol ar  bears tagged i n  the we s te rn Arcti c ,  
Oc tober ,  1 9 70 to J u l y ,  1 9 75 . ( S i ng l e bears 2� yea rs of age to 4 
years i nc l u s i ve were cal l ed s ubadu l ts ;  bea rs 5 yea rs of age and 
ol der we re ca l l ed adul ts . ) 

YEAR 

1 4  

Age and  
Sex C l a ss 1 9 70 1 9 71 1 9 72 1 9 73 1 9 74 1 9 75  TOTAL 

Adul t mal e 

Adul t fema l e 
( a l one ) 

Subadu l t mal e 

Subadu l t femal e  

Adu l t  fema l es 
w i th cubs 

Cubs of  yea r  
mal e 
femal  e 

Yearl i ng cubs 
mal e 
fema l e  

Two-year-ol d cubs 
ma l e  
femal e 

Th ree-year-o l d c ubs 
mal e 

Yearl i ng femal es 
( a l on e )  

TOTAL 

1 

1 

3 

6 .  RES UL TS AN D D I SCUS SION 

5 

8 

2 

5 

3 
3 

1 
2 

29 

1 4  

2 

8 

9 

1 3  

2 
1 

1 
5 

3 
3 

62  

1 9  

9 

1 3  

1 3  

1 7  

7 
1 

6 
1 0  

2 
4 

1 

1 

1 03 

20 

6 

1 6  

20 

1 2  

7 
4 

3 
1 

6 
4 

9 9  

45 

20 

1 8  

1 7  

1 3  

4 
6 

2 
3 

4 

1 

1 33 

6 . 1 Di s creteness of the we s te rn Arct i c  Pol ar Bear Popu l a t i on 

1 03 

37 

64 

61 

61  

20 
1 2  

1 5  
23 

1 2  
1 7  

2 

2 

429 

From Octobe r 1 970 through  J u l y  1 975 , 429 po l ar bears were tagge d i n  
the we stern Arct i c  ( Tab l e 1 ). F i g u re 4 shows the l ocati ons at  wh i ch bears 
were tagge d .  Subsequent to tagg i ng , 25  pol a r  bears we re shot an d 5 1  were 
recaptu re d .  A n  addi ti ona l  1 1 7  res i g h t ings  we re made o f  tagged pol ar  bears 
( w i th numbe rs pa i nted on them )  u p  to two months afte r tagg i n g .  
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F i gure 4 .  Loca t i o n s  a t  whi ch  po l a r bear s were tagged i n  the western Arc t i c  
from October 197 0  to J u l y  1 97 5 .  Dot s  repre sent mal e s; sq uares 
represent femal e s; tr i ang l e s represent fami l y  group s. U1 



1 6  

F i g ure s 5 ,  6 ,  and 7 i l l us trate the recorded movements of pol ar bears 
tagge d between the we st  coast  of Banks I s l an d ,  Amundsen  Gul f ,  and  the ma i n ­
l a nd coast  from the Al aska border to Cape Pa rry ,  and  recaptured or s hot one 
or  more yea rs l a ter .  Fi g ure 8 i l l u s tra tes the recorded movemen ts of tagged 
pol a r  bears between Al a s ka and Cana da . 

From 1 968  to June  1 9 75 , 888 pol ar bears we re known to have been k i l l e d  
o r  captured i n  the we s te rn Arcti c ,  o f  wh i c h  seven ( 0 . 8% ) were tagged i n  
Al a s ka . None was re covered  east  of Ba i l l i e I s l and . 

From 1 9 70 th roug h 1 9 72 , 26 1 pol ar  bears we re captured or s hot i n  the 
Po i n t  Barrow area  b ut onl y one ( 0 . 4% ) had been tagged i n  Canada ( Lentfer , 
1 9 72 & 1 9 74 ) . I n  1 9 74 , 1 42 pol a r  bears were captured near Barrow , i n c l ud i n g  
20 Al askan-tagged bears b ut none that h a d  been tagged i n  Canada . I n  1 9 75 , 
50  pol ar bears were captured  a t  Barrow , i nc l u d i n g  n i ne tagged i n  Al a s ka and 
three from Canada ( 6 . 0% ) and  43 we re captured near Ba rter I s l an d , i nc l ud ing  
one  tagged in  Al a s ka and  two ( 4 . 6% ) from Canada . These  data s uggest  v i rt u ­
a l l y  no exchan ge between Al a s ka and  Canada b u t  they a re b i assed  because 
the re i s  no way of knowi ng  whe re an  untagged bear  may h ave b een pri or to 
capture or tagg i ng . A more rea l i s t i c assessmen t  may be ga i ned by exam i n i n g  
the reco rded exchan ge i n  recapture data . Seventy- s i x  pol ar  bea rs tag ged i n  
the study a rea  have been shot or  recapture d ,  e i gh t  ( 1 0 .5% ) of wh i ch we re 
recovered  e l sewhere and  s i x  ( 7 . 9% ) of wh i ch we re �ecove red i n  Al aska . 
Th i rty- e i g h t  tagged pol a r  bears we re recaptured i n  the Barrow and  Ba rter 
I s l an d  areas i n  1 9 74 and  1 9 75 of  wh i ch s i x  ( 1 5 . 8% ) we re ori g i na l l y  tagged i n  
Canada . 

On the bas i s  of the above da ta , and F i gu res 5 to 8 ,  a numbe r of con ­
c l u s i ons  may be drawn . Pol a r bears tagged w i th i n  the s tudy area show a h i g h  
deg ree o f  fi del i ty to that  area . Furthe rmore , i n  s ubsequent years , they 
often return to feed i n  a reas c l ose to whe re they we re ori g i na l l y  captured 
despi te the fa ct tha t  they may h ave moved severa l  hun dred k i l ometres be­
tween years . Wi th i n  the popu l at i on the re i s  a ten den cy for l es s  exch ange 
between the ma i n l an d  coast  an d the we s t  coas t of Banks  I s l and than the re i s  
between e i ther  of those a reas and  Amundsen Gu l f .  

The exchange of pol ar  bea rs between Al a s ka and Canada appears to be 
l imi te d ,  a l though i t  may vary wi th changes i n  en v i ronmental  con d i ti ons . Fo r 
examp l e ,  seven of the e i gh t  pol a r  bea rs recaptured  outs i de the st udy a rea 
were caught i n  1 9 7 5. Th i s  as pect w i l l  be di scussed  i n  more detai l  l ate r .  
Len tfer ( 1 9 74 ) reported  a s im i l ar degree o f  di s cretene ss between  the pol ar  
bear  popul at i on in  the Barrow area and  tha t  off the  wes t  coast  of Al a s ka . 

6 . 2  Seasonal  Movements 

Fi g ure 9 shows the d i recti on s of movements of pol ar  bears captured i n  
the we s tern Arcti c duri ng  the spri ng , from 1 9 71 through  1 9 75 ,  an d res i ghte d  
1 0  days o r  more l ate r i n  the s ame s pri n g  o r  early  s umme r .  F i g ure 1 0  shows 
the d i recti on of movemen ts of pol a r  bea rs captured i n  the weste rn Arcti c  
duri ng  the fa l l  and res i g hted or shot u p  to s i x  mon th s l ate r .  

Th ese da ta fu rthe r con fi rm the general des cri pti on o f  sea sona l  move­
men ts g i ven i n  S ti rl i n g  ( 1 9 74b ) . From free ze-up  i n  the fa l l  to break-up i n  
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F i gure 5 .  Recorded movements of po l ar bears tagged o n  the wes t coast  of Banks 
I s l and and reca p tured one or  mo re years l ater . Number besi de arrow 
i nd i cates how many years l ater the bear was recaptu red . --I "-l 
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F i g ure 8 .  Record ed movements o f  tagged po l ar bears between Al a s ka and Canada . 
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F i g ure 9 .  Movements of po l a r bears captured duri ng the spri ng i n  the wes tern 
Arct i c  from 1 97 1  through 1 97 5  and res i g hted 1 0  or more days l a ter 
i n  the same s pr i ng or early  su mmer . Number bes i d e  arrow repres ents 
how ma ny days l ater the bear was s i ghted . 
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the l a te spri ng , pol ar bears are di s tri buted throughout the south easte rn 
Beaufort Sea and Am undsen Gu l f .  The fa ctors affec ti ng the i r  d i s tri but i on 
wi th i n  the area du r i ng and between season s  a re di s cussed  i n  Secti on s 6 . 3  and 
6 . 4 .  

As brea k- up proceeds th rough  the l ate spr ing  and  earl y s umme r ,  the 
ann ual i ce di sappears from the ma i n l an d  coast and Amun dsen Gul f ,  and the 
s outhern e dge of the permanen t  pack i ce retreats to the north . Mos t  bears 
a pparen tl y m i g rate n orth to s tay wi th the i ce a l though they may move back  
and  forth w i th i n  a l oca l  a rea for as l on g  as the  i ce rema i n s  i ntact ( F i g .  9 ) . 
Pre s umabl y  they do th i s  s o  as  to be ab l e  to con ti n ue to h un t  seal s s i n ce 
they a re unab l e to capture seal s i n  the open wate r  and the seal s ver y  ra rely 
hau l  out on l an d .  Oc cas i ona l l y  s ome bears s pend  the s ummer o n  l an d  o n  the 
south end  of Banks I s l an d  ( Ma nn i ng and  Macpherson , 1 958 ; th i s  s tudy ) , p rob­
ab ly  by acc i den t ra the r than by des i gn .  

I n  yea rs s uch as 1 9 74 ,  when brea k- up  was much more l i mi te d and a l a rge 
proport i on of the i ce di d not move north , s i gh t i n g s  of bears off the ma i n­
l an d  coa s t  and  Ba i l l i e I s l ands we re common duri ng  the s umme r ,  s ugges ti n g  
that  the northwa rd mi grati on i n  s ummer i s  mo re facul tati ve t h a n  obl i ga tory . 

Dur i n g  October or November ,  depend i ng on when free ze- u p  ta kes p l ace , 
the bears immedi ate l y  m i g ra te south ( Fi g .  1 0 ) . Th i s  movement  was fi rst 
documen ted by S tefansson ( 1 92 1 ) but  movemen ts of l a rge n umbe rs of bears  south 
a l ong the west  coa s t  of  B anks  I s l and  have been we l l  known to the I nu i t of 
tha t reg i on for many years . Pre s umab l y  the s t i mu l u s  for th i s  movemen t i s  to 
reach a reas  where there are e i the r more sea l s or  bette r  hun ti ng c ondi t i ons , 
or  both ( s ee Sec ti on 6 . 3 ) . 

I nc l emen t weathe r ,  vari abl e i ce con di t i ons  and  short days du ri ng  
a utumn confound sys tema ti c s urveys and  tagg i ng s tud i es in  the wes te rn Arcti c .  
Howeve r ,  i n  Octobe r 1 9 73 , there was a rare peri od of s i x  con s ecuti ve days of 
good wea ther i mmedi a te l y  afte r the annua l  i ce fi rs t froze between the s outh­
e rn edge of the pack i ce and the ma i n l a n d .  Dur i ng tha t peri od , fi el d work 
was conducted  i n  the eas te rn Beaufort Sea from Norway I s l and  to 1 45 km south 
of Sachs Harbou r .  The d i recti on of travel was determi ned fo r 51 sets of  
po l a r bear tracks ( fami l y  g roups we re con s i dered as  one  un i t  beca use each  
adu l t femal e presumab ly  dete rmi ne d the  di rec ti on of travel of her cubs ) . 
E i g h ty- s i x  pe rcen t  ( 44 of 51 ) of the se  t racks we re hea ded south ( S ti r l i ng ,  
1 9 74b ) . The moti vati on for these bears to move s outh was apparen tl y so  strong 
that many of the bears we re many k i l ometres out onto youn g sea i ce th a t  was 
bare l y  th i c k  enoug h to s upport them . 

Len tfer ( 1 9 72 ) repo rted that i n  Al aska , pol a r  bears are much mo re 
abun dan t duri ng years i n  wh i ch a l arge amoun t  of the permanent pack i ce i s  
b l own south to the ma i n l an d  coa s t  than when i t  i s  s pa rse . S i mi l a rl y ,  at  
Herschel I s l an d ,  i n  1 9 70 an d 1 9 75 , whe n heavy pack  i ce moved south i n  earl y 
Oc tobe r and rema i ned  there , n umerous po l a r bear s i ghti ngs  we re reported .  

However , s hou l d  the i ce s uddenly be  b l own offs hore from 
the ma i n l an d  by SE w i nds afte r freeze- u p ,  the bears move back out wi th i t  
rather than rema i n  on the coa s t .  For exampl e ,  Sti rl i n g  ( 1 9 74b ) reported 
that s o metime between 8 and 1 5  Octobe r 1 9 7 1 , young i ce un i ted the pack i ce 
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wi th the Yukon Coast .  I n  the week o r  so  that fol l owe d ,  10 pol a r  bea rs we re 
s i ghted at Hers che l I s l an d .  A s u rvey con ducted  afte r two days o f  SE wi n ds 
had remove d the i ce ,  showed that the bea rs we re absen t ,  hav i n g  departe d wi th 
the i ce as rap i d ly  as they had a rri ved , demon s t rati ng cl earl y  the i r cl ose 
rel at i ons h i p  to i t .  

6 . 3  Pol a r  Bea r Di s t ri buti on i n  Re l ati on to Ice Types 

Pol a r  bea rs a re not di s t ri buted even l y  ove r the i ce-covered s u rface of. 
the sea , b ut a re c l umped on s pec i fi c  i ce types ,  p re s umab l y  i n  rel a ti on to 
the ab undance and avai l abi l i ty of seal s .  Fo r the pu rposes of thi s anal ys i s , ·  
the sea i ce ,  between the l ate fal l and  l ate s p ri n g ,  may be d i v i de d  i n to a 
s e ri es of b road habi tat types i n  te rms of  i ts usage by pol a r  bea rs as fol ­
l ows : 

1 )  stabl e f l at  i ce a reas i nte rs pe rsed wi th p ress u re ri dges tha t  have 
not moved for a l on g  t i me ; a re d ri fted wi th s now a nd s u i tabl e fo r 
seal  l a i rs ( Fi g .  ;1 ) ( fo r  mo re -des c ri pt i ve deta i l o n sea l  l a i r  
habi tat see Smi th an d Sti rl i ng , 1 9 7 5 ) ; 

2 )  as above but w i thout s u i tabl e d ri fts fo r seal  l a i r  con s t ructi on 
( Fi g . 1 2 ) ; 

3 )  the fl oe edge whe re l eads a re wi de ( >1 km ) ,  usua l l y  wi th sma l l 
open o r  refrozen l eads  p a ra l l e l to fl oe edge o r  eman ati n g  from i t ,  
some p ress u re ri dges , occas i ona l l y  fresh b u t  us ual l y  not heav i l y  
d ri fted ( F i g .  1 3 ) ;  

4 )  a reas of 9/1 0 o r  1 0/ 1 0 i ce cove r but  i n  lIact i ve zones ll, s uch a s  
a roun d Ba i l l i e I s l and ,  whe re w i nd  and  s e a  cu rrents cause much 
movemen t of i ce ,  fol l owed by refreez i n g ,  c reati ng i n te rmi tten t 
l anes  o r  patches of refrozen youn g i ce ,  b a re o r  on l y  s l i ght l y  
d ri fted ( F i g .  1 4 ) ;  

5 )  a reas of con ti nuous heavy p ress u re i ce that  have not  moved fo r a 
l ong  t i me ,  rel a ti ve ly  uncommon though p resen t i n  extens i ve a reas 
i n  1 974 ( Fi g .  1 5 ) .  

Tab l e  2 s umma ri zes the s i g h ti ngs  of pol a r  bea rs of  d i fferen t age and 
sex categori e s  i n  the fi ve  i ce types between l ate Ma rch and  m i d-May from 
1 9 71 th rough 1 9 75 . Type 4 ,  the acti ve i ce hab i tat ,  was the most i mpo rtan t 
an d 47%  ( 1 81 / 385 )  of the s i g h ti ngs  we re made the re .  Type 3 ,  the fl oe e dge  
was  the nex t mos t i mpo rtant a rea wi th 40 % of the  s i g h ti ngs . Th i s  l atte r  
fi g u re may be b i assed  to the h i g h  s i de because  the bea rs a re con cen tra te d  
ri g h t  a l on g the fl oe edge whe re they a re easy t o  see and  l i tt l e t i me-con s um­
i n g  t ra c ki n g  i s  requ i re d .  I n  compa ri s on , mos t s i g h ti n gs i n  Type 4 habi tat 
a re made afte r t ra c ki n g  the bea rs .  The n umbe r of s i g h ti ngs reco rded from 
habi tat Types 1, 2 ,  and 5 may be b i assed  to the l ow s i de because a l most al l 
bea rs have to be l ocated by t ra c ki n g  and  con d i ti ons  a re often very di ffi cul t .  
Neverthe l ess , of the l a tte r th ree hab i tat types , on l y Type 1 ,  ·wi th bi rth  
l a i r habi tat fo r ri n ged seal s ,  a tt racts a s i g n i fi cant  p ropo rt i on of the 
pol a r  bea rs .  



F i gure 1 1 .  Ty pe 1 sea i ce habi tat ( note the l ong deep s now dri fts around 
the pres sure r i d ges ). N (..Jl 



F i gure 1 2 .  Type 2 sea i ce habi ta t ( note the bare i c e  and smal l  snow d r i ft s  
around t h e  pre ssure r idges) . N 0'1 
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F ig u re 1 4 .  Type 4 s ea i ce ha b i tat  ( note the abundance  of 
po l a r  bea r tracks ) .  

28 
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Al thou gh th e numbe rs of bears recorded i n  the vari ous h ab i tat  ty pes 
may have some b i asses , the proporti ons  of bears of di fferent a ge and sex 
cl asses wi th i n  the sampl e from each habi tat  shou l d be represen ta ti ve . 

3 0  

Adu l t  fema l es w i th cubs of the yea r  we re underrepresented  i n  our 
su rveys . From Tab l e 2 ,  i t  appeared tha t  duri n g  the s pri ng , thes e fema l es 
s pati a l l y  segregated themsel ves from the maj ori ty of the pol a r  bear  popul a ­
ti on i n to a hab i ta t type i n  wh i ch there we re fewer bears and  i n  wh i ch they 
we re more d i ffi cu l t to l ocate . Hhen the c ubs we re o l der , the fami l y  g roups 
mi xe d  wi th the re s t  of the popu l ati on a l though they were s ti l l  twi ce as 
abun dant in Type 4 habi tat than i n  Type 3 .  Fami l y  g roups of pol a r  bears 
wi l l  avoi d a du l t  ma l es when poss i b l e ,  presumab l y  because of the threat of 
predat i on on the cubs . Thi s  probab l y expl a i ns the segregat i on of adul t 
fema l es w i th cubs of the yea r  i nto Type 1 hab i tat  where there we re seal s to 
prey upon but the l owes t  concentrati on of adul t mal es . S im i l arl y ,  the fact 
tha t  the abun dance of a du l t femal es w i th o l der cubs was dou b l e i n  Type 4 
habi tat than i t  was i n  Type 3 i s  probabl y  a l so  inve rse ly  rel a ted  to the 
abun dance of a du l t mal es .  

Tab l e  2 .  S i g h ti ngs of pol a r  bears o f  di fferent age  and  sex c l a s s es i n  the 
fi ve i ce types between l ate March and  m i d-Ma y, 19 71 - 1 9 7 5  ( fam i l y  
g roups we re con s i dered a s  one s i gh ti n g ) . 

Age and  I CE TYPE 
Sex Cl a s s  2 3 4 5 TOTAL 

Adu l t  mal e 9 2 68  64  0 1 43 

Adu l t femal e  
( a l one ) 3 0 1 2  1 6  0 31 

Adu l t  fema l e  
w i th c ubs of year 1 3  4 3 0 2 1  

Adu l t  femal e w i t h  
cubs one year and 
o l der 3 1 1 5  35  0 54 

Subadu l t  ma l e  3 0 26  26 0 55  

Subadu l t  femal e  9 3 1 6  23  0 51  

Adul t unc l a s s i f ied  2 0 1 4  1 4  0 3 0  

TOTAL 42 7 1 55 1 81 0 385 

The d i s tr i b ut i on of pol a r  bears ove r the sea i ce i s  p robab l y determined  
by the i nfl u en ce of the i ce type on the abun dance and acce s s i b i l i ty of the 
seal s .  



Ri nged and  bea rded sea l s are con cen tra te d  a l ong the l a s t  open l eads 
pri or to freeze- up.  At freeze - u p ,  they ma i nta i n  the i r own brea th i n g hol es 
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i n  re frozen l eads on press u re ri dges by abra d i n g  the i ce w i th the heavy c l aws 
of the i r  forefl i ppers . Dri fti ng  snow covers the b reath i n g  ho l es , provi di ng 
a deg ree of protecti on from predators . In s tab l e i ce areas ( Type 1 hab i tat )  
where the  dri fts become deep enough , the pregnant femal e ri nged  sea l s s coop 
out s ubn i vean b i rth l a i rs i n  wh i ch to g i ve b i rth  to the i r  s i ng l e  pups 
( McLaren , 1 958 ; Smi th and Sti rl i ng ,  1 9 75 ) . Ri nged an d bearded sea l s al so  
con centrate in  areas where the  comb i nati on of c urren ts and wi n ds peri odi ca l l y  
form open patche s o f  wate r ,  because o f  easy access to the a i r ,  an d s ubsequen t ­
ly  a l ong those when they refreeze ( Type 4 habi ta t) . 

Recen t s tud ies  of the beh avi or  of wi l d  pol a r  bears ( St i r l i ng ,  1 9 74 and 
unpub l i she d )  have shown tha t  the most  common method of h un ti n g  sea l s i s  to 
wa i t  bes i de an open , or snow-covered , b rea th i ng hol e and wa i t  for the sea l  
to s u rface to b rea the . Th i s  i s  e s pec i a l l y  true du r i n g  col d or  w i n dy weather 
when few sea l s hau l  out on the i ce .  Th us , i t  i s  obv i ous  that  seal s are much 
more a cces s i b l e to bears through the i r  re l ati vel y exposed brea th i ng hol es  on 
refrozen l eads than they are un der heavy snow dri fts un der pres s ure ri dg es . 
S im i l a rl y ,  we s uspect that the mos t  benefi c i a l as pect of the fl oe e dge to a 
pol a r  bear i s  hunti ng a l ong the na rrow band of sma l l open and  refrozen l eads 
that emanate from the i ce edge i tse l f.  

The importance of the  habi tat Types 3 and  4 i s  c l ear  from the above 
di scuss i on .  The va l ue o f  those hab i tat types i s  g reat ly  magn i fied  by the 
fact that they are re l ati vel y  l i mi ted i n  d i stri but i on an d tha t they overl i e  
a l arge proporti on of the offs hore acreage  curren tl y un der l ease for present 
or  future offshore expl orati on and poten ti a l  produ cti on ( Fi g .  1 6 ) . Further ­
more , from F i gu res  5 to 7 ,  i t  i s  c l ear th at  i n dustri a l  acti v i ty anywhere i n  
the Type 3 or 4 hab i tat a reas has  a poten ti a l  i nfl uence on  a l a rge proporti on 
of the en ti re popu l a t i on of pol a r  bears in the easte rn Bea ufort Sea and 
Amundsen Gul f ,  not s impl y  those presen t i n  the immedi a te v i c i n i ty at the 
t i me .  In addi t i on ,  from F i g u re 8 i t  i s  c l ear that i n dustri a l  acti v i ty off­
s hore from the ma i n l and coas t coul d i n fl uen ce part of  the pol a r  bear popu­
l ati on s ha red between A l as ka and Canada . 

6 . 4  Trac ks and  S i ghti ngs of Pol ar Bears as Ind i cators of Abundance 

The numbe rs of tra c ks and  b ea rs recorded pe r 1 0 0 km travel l e d over 
poten ti a l  hab i ta t g i ve comparati ve est imates of di s tri b ut i on and abun dan ce 
between years even though they a re not i n di cati ve of abs ol ute n umbers . For 
th i s  compari s on , the s tudy a rea was d i v i ded i n to th ree a reas : Amundsen Gul f 
wes t  to an a rb i tra ry l i ne from Nel son Head to Cape Pa rry , the west  coas t  of 
Ban ks Is l an d ,  and the ma i n l and  coas t from the Al as kan  border to Cape Pa rry .  

The be s t  data are avai l ab l e from the s pri n g  s u rveys , done between l a te 
Ma rch an d m i d-May , because the tra c ki n g  coridi ti ons a re be s t  then , the we ather 
i s  re l at i ve l y  s tab l e and  the l on g  days permi t extens i ve fi e l d work. 

Tabl e 3 s ummari ze s and Fi gure 1 7  i l l ustrates the data on numbe r of 
pol a r  bea rs an d tra c ks seen pe r 1 0 0 km travel l ed between l a te March and mi d­
May from 1 9 71  through 1 9 75 . These data may be i nte rprete d in gene ra l te rms , 
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F ig ure 1 6 .  D istr ibution  of Type 3 a nd Type 4 sea ice hab itat between freeze- up  
and  brea k-up  in rel a t ion  to  offshore acreage current ly  under l ea se 
for current a nd future offshore d r il l ing act iv ity . The sol id dots  
ind icate the l ocation s of  the two d r il� ing sites propo sed for the 
summer of  1 976 .  
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Tabl e 3 .  Compa ri son by geogra phi c a rea o f  the numbe r o f  bea rs a n d  tracks seen pe r 1 00 km travel l e d over 
sea i ce hab i ta t between l ate March and m i d-May from 1 9 7 1  to 1 9 75 .  

Ma i n l an d  coa s t  to Cape Parry Wes t coa s t  of Ban ks Is l and  Amundsen Gu l f 

Year  Ki l omete rs B ea rs Tracks Ki l ometers Bears Tracks Ki l omete rs Bears Tracks 
trave l l ed seen per seen per travel l e d seen per seen per travel l ed seen per seen per 

1 00 km 1 00 km 1 00 km 1 00 km 1 00 km 1 00 km 

1 9 71 2 , 5 1 0  1 .  24 9 . 52 3 , 379 0 . 1 5  3 . 87 1 , 3 1 9  1 . 63  

1 9 72 3 , 2 1 8  0.93 6 . 33 3 , 097  0 . 6 7 6 . 33 2 , 430 0 .37 4 .00 

1 9 73 2 , 662  0 .86 1 2 .04 2 , 590 1 . 77 1 1 . 1 1  4 , 666 0 . 53  3 .9 3  

1 9 74 3 , 958  1 . 4 1  1 9 .08 3 , 737 1 . 07  9 . 59 3 , 70 1  0 . 1 4  2 . 29 

1 9 75 3 , 32 7  1 .47  7.75 7 , 91 9  2 .  1 2  9 . 74 2 , 747  0 .1 1  1 . 38 

w w 
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i n  con j uncti on wi th overa l l tren ds i n  i ce condi t i ons . 

As di s cussed i n  Sec t i on 6 . 3 ,  the prefe rred habi tat for h unti n g  se a l s 
i s  where the i ce peri odi ca l l y  brea ks and refreezes . Hunt i ng at the b i rth  
l a i rs i s  done when the hab i tat  i s  s u i tabl e for sea l s to  ut i l i ze i t  but  the 
ava i l abi l i ty i s  q u i te var iab l e ( Smi th and Sti r l i ng ,  1 9 75 and unpubl i shed 
data ) . 
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I n  the wi n ter  of 1 9 7 0- 71 , the re was l i t tl e i ce movement an d the sea 
i ce was re l ati vel y un broken for at  l ea s t  24 0 km we st  of Banks  I s l and  unt i l 
about mi d-Apri l .  From the track da ta , re l ati vel y few bears  rema i n e d  on the 
we s t  coas t  of Banks I s l and compared to the ma i n l and coast  a rea whe re there 
had been a ce rta i n  amount of i ce movemen t .  I n  tha t yea r ,  the I n u i t  of Sachs 
Harbour k i l l ed on l y  fi ve of the i r  q uota of 1 8  bears . We h ave no data on 
s ea l  producti v i ty from Amun dsen Gu l f  i n  1 9 71 but from F i g ure 1 7 , there we re 
re l ati ve ly  few bears i n  that  area duri n g  the s pri ng . 

I n  1 9 72 an d 1 9 73 con d i t i on s  we re good for sea l s everywhe re i n  the 
s tu dy area so that the pol a r  bear  popul ati on was w i de l y  d i s perse d .  Note 
from F i g ure 1 7  th at  the numbe rs of bears were g reater i n  Amun dsen Gu l f  i n  
1 9 72 an d 1 9 73 and  tha t  the re was a l s o  some s ugges ti on from the n umbe r of  
bears seen/ l Oa km that  the re we re probabl y more bears  presen t .  

1 9 74 was one o f  the hea v i e s t  i ce years on record . Du ri n g  the wi nte r  
o f  1 9 73- 74 , the wi n ds con s i s tent l y  came from the northwe s t ,  resu l t i n g  i n  
heavy compacti on o f  the i ce th roughout the s tudy area . Through  that wi n te r ,  
there were few or  no  peri ods duri ng  wh i ch the re we re a reas  o f  open and 
fre sh l y  refrozen l eads . As a re s u l t ,  a l a rge proport i on of the sea l s pre­
sen t probabl y had breath i ng hol es  that we re not nearl y as  access i bl e  to pol ar 
bears as they a re on refrozen l eads . I n  addi t i on , the re was a re l at i vel y 
l ow snowfal l so  tha t the exten s i ve snow dri fts i n  wh i ch seal s make the i r 
l a i rs di d not form .  The resu l t of th i s  l owe red access i b i l i ty of seal s 
throughout the whol e s tudy a rea meant  th at  bears had  to travel extens i vel y 
i n  search of seal s because there we re few areas i n  wh i ch the bears cou l d  con­
cen trate the i r  efforts . Where ver s uch  l oca l  a reas exi s ted , s uch  as  i n  the 
vi c i n i ty of the B a i l l i e I s l ands , the re were g reat concent ra ti ons  of tracks . 
However ,  to genera l i ze ,  the pattern wa s one of more exten s i ve travel l i n g  i n  
search of l oca l  areas  of g reate r  sea l abun dance and  acce s s i b i l i ty .  

I n  1 9 75 , there was a n  i n te res ti n g  vari a t i on on the i ce condi t i ons  that  
pre va i l ed i n  1 9 74 . The i ce i n  Amun dsen Gul f was  aga i n  rel at i vel y snow- free 
an d un producti ve for sea l s ( Smi th and  Sti rl i ng ,  1 9 75 and un pub l i she d )  but 
the offshore l eads a l on g  the ma i n l an d  and  Banks  I s l and  coast  opene d and re­
froze peri odi cal l y , prov i di n g  good hun ti ng con di ti ons . The n umbers of seal s 
appea red to be l ow e verywhere ( S ti rl i ng ,  Arch i ba l d ,  and  DeMas te r ,  1 9 75 ) wh i ch 
made the areas  i n  wh i ch they we re con centra te d  an d access i b l e  to pol ar bears 
even more i mportan t .  The n umber of tracks seen i n  Amundsen Gul f we re a g a i n  
very l ow compared t o  the other two areas . I n  the area of acti ve offshore 
l ea ds , the number of tracks s een pe r 1 0 0 km travel l ed was l owe r than i n  1 9 74 
b ut the n umbe r  of bears seen was a l mos t  doubl e  the h i ghe s t  va l ue prev i ou s l y  
recorded ( F i g .  1 7 ) .  O n  i ns pecti on , th i s  mi ght  i nd i cate a n  i n c rease i n  the 
n umbers of bears presen t .  However , Fi g ures 1 8  and 1 9  compa re the di stri bu­
tion  of  bears s i gh ted i n  1 9 73 i n  wh i ch sea l s we re abun dan t and  acces s i b l e 
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F i gure 1 8 .  D i stri bu t i o n  o f  si g ht i ng s  of pol ar  bear s i n  the study area 
between l ate March a nd m id-May , 1 973 . Dot s repre sent ma l es; 
square s re spresent femal e s; tri angl e s  represent fami l y  group s; 
open c i rc l es represent uncl a ssi fi ed bea r s. 
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F i gure 1 9 .  D i s tri buti on of  s i g ht i ngs  of  pol ar bears i n  the study area 
between l ate March a nd m i d-May , 1 97 5 .  Do ts repres ent mal es ; 
s quares represent femal es ; tri a ngl es represent fami l y  grou ps ;  
open c i rc l es  repres ent uncl a s s i fi ed bears . W -...J 
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over a wi de a rea , and 1 9 75 , when seal s were not abundant an d we re acce s s i b l e  
i n  a much more res tri cted  zone . From these fi gures , i t  i s  cl ea r  tha t the 
ma i n  reas on tha t more bears were s i gh te d  pe r 1 00 km travel l ed i n  1 9 75 , was 
tha t  they were much more con cen tra te d  in a s i ng l e  habi tat type ( Type 3 ) . 

The i mportan ce of  the rel ati on sh i p  between pr ime pol a r  bear fee d i ng 
hab i tat and  l eased offshore a creage was d i s cu s se d  i n  Secti on 6 . 3 .  From 
F i g ure 1 9  i t  i s  c l ear that  i n  yea r s  s u ch as  1 9 75 , whe n pol a r  bea rs are more 
depende n t  on a l i m i te d  a rea  for feed i ng , they are even more vul nerabl e to 
detri men tal i n fl uen ce s  on tha t  hab i tat .  

6 . 5 r�a te rn i ty Denn i ng Area s and  Producti v i ty 

6 . 5 . 1  Locati on of Mate rn i ty Denn i ng Area s 

F i gu re 20  s h ow s  the l o cati on of den s recorded by Hari ngton ( 1 96 4 )  and 
duri n g  the cou r se of our  fi el d wor k  from 1 97 1  t hro ugh 1 9 75 . S i g h ti ngs made 
i n  Apr i l  of adu l t  femal es w i th  cub s  of the year we re a l so p l otte d  because 
they were i nd i cat i ve of the l o cati on of matern i ty denn i ng a rea s .  Fi gure  20 
i s  by no means compl ete beca u se of  the s i ze of  the area con ce rned and the 
i n compl ete n a tu re of the searche s . However , i t  i s  cl ear that  mo st materni ty 
denn i ng i n  the we stern Arcti c o ccurs a l on g  the coa stal a rea s of Ban ks I s l an d  
a n d  wes tern V i ctori a I sl an d .  

Appa re n tl y ,  matern i ty denn i ng o f  pol a r  bea r s  a l on g  t h e  mai n l and coast 
occurs i nfrequen tly s i nce on l y  th ree dens have been reported by I n u i t  h un te rs 
i n  the l as t  1 0  years and  on l y  one wa s foun d  duri ng  th i s  study . Lentfer ( 1 9 73 )  
reporte d fi n d i ng a n umbe r o f  den s a l on g  the Al a ska n  coa st b ut the total wa s 
i ns i gn i fi can t  whe n  compared to the l a rge s i ze of the popul at i on of  pol ar  
bears on the sea i ce north of Al a ska . Subsequentl y ,  Lentfe r  ( 1 9 7 5 )  has  con­
fi rmed that mate rn i ty den n i ng o ccurs i n  the mUl t i -year pac k  i ce of  the 
Beaufo rt Sea but as yet there i s  no  furthe r i n fo rma ti on on the exten t to 
wh i ch th i s  o ccurs . 

On i n spe ct i on i t  seems s urpri s i ng that  more ma te rnal denn i n g  does not 
o ccur a l on g  the ma i n l an d  coa st .  There i s  an abun dance of s u i tabl e snowbanks  
and  onl y  s hort d i stan ce s  need to  be  c ro ssed by the  femal es to h un t  seal s 
a fter l ea v i n g  the den i n  the spr i ng . However , the ma i n l an d  coa stal a rea ha s 
been i nhab i te d  by whal ers and  I n u i t  s uppl i ed wi th  fi rea rm s  for over 80 yea r s. 
I t  seems l i ke l y  that adul t femal e  pol a r  bears wh i ch uti l i ze d  the ma i n l an d  
coast  for denn i ng we re s hot . S i nce i n  mo st mammal s ,  adul t femal e s  show a 
fa i rl y  h i g h  degree of f i del i ty to parturi t i on s i te s, there may have  been a 
pro po rti on of  the total adul t femal e  popul a t i on that  returned to the ma i n­
l and  coa st to d i g  mate rn i ty den s  so tha t over the cou r se of  t i me they we re 
s impl y el i m i n ated when the use of f i rearms be came wi de spread .  Cont i n ued 
hun ti ng  and exten si ve travel l i ng  a l ong the coa st woul d ma i n ta i n  a strong 
negati ve se l e cti on pre ssure aga i n st re-establ i s hmen t of  th i s  habi ta t by new 
a dul t femal es . Thi s conc l us i on wou l d appear to be supported by Leffi ngwe l l ' s 
( 1 9 1 9) report tha t ,  " The nati ve s i n  the v i c i n i ty [Cann i ng R i ver] shot perhaps  
a dozen [pol a r  bears ]  each yea r ,  most ly  femal e s  that  we re g i v i ng b i rth to 
young i n  snow caves un der h i g h  banks on  the  l an d . " Len tfer ( per s. comm.) has  
foun d few den s i n  tha t  area i n  recent yea r s. 
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6 . 5 . 2  Producti v i ty of �1a te rn i ty Denn i ng Areas 

It i s  not practi cal  to a ttempt to dete rmi ne total number of cubs born 
each year i n  the wes tern Arcti c as can somet i mes be done on the t1an i toba 
coas t  of Hudson Bay ( eg .  Cros s , 1 9 75 ) . I n  �1a n i toba the denn i n g  a rea i s  very 
concen trated and  the bears have to wal k through  deep snow i n  the fore s t  to 
reach  the sea so that  the i r  tracks a re easy to see and  count . By s urvey i n g  
a fter e a c h  of  the i n termi tten t snow s torms duri n g  the emergence pe ri od , a n d  
coun ti ng  fresh  tracks , a reasonab l y  accura te e st imate of producti v i ty c a n  be 
made . I n  con tras t ,  ma te rn i ty dens i n  the we s tern Arcti c a re wi del y s cattered  
a l though there a re someti mes l oca l  con cen tra t i on s  i n  a reas s uch  a s  Ne l son 
Head an d the i s l ands a l on g  the we s t  coast  of Ba nks I s l and . The snow i s  
packed hard by the wi n d ,  ma ki ng  tracks di ffi cul t to l ocate , and the den them­
sel ves may be covere d  over wi th dri fte d snow wi th i n a few hours of be i n g  
deserte d .  Thus , i t  was not worthwh i l e  to s pend  l a rge amoun ts of t ime o r  
fun ds to attempt to assess  producti v i ty accurate ly . 

6 . 5 . 3  Produc ti v i ty of  Adul t Fema l es 

Tabl e 4 g i ves the n umbe r of femal es  of vari ous  ages , captured between 
1 9 70 amd 1 9 75 ,  an d the l i tte r  s i ze and  ages of the cubs that  accompan i e d  
them . Based on Tab l e 4 ,  Tab l e 5 g i ves the age s pec i fi c  concept i on ra te and 
l i tte r  s i ze of femal e pol ar  bears i n  the wes te rn Arc ti c from October 1 9 70 
through Ju l y 1 9 75 . For the cal cu l ati ons  i n  Tabl e 5 ,  we ass umed n o  morta l i ty 
of cubs between con ce pti on an d wean i n g . We recogn i ze th at a ssumpt i on i s  i n­
correct but , at  presen t ,  the re i s  no  re l i ab l e way of ca l cu l ati ng  a correct i on 
factor . Howe ver , da ta on s i ze of the l i tte rs of cubs of di fferen t ages i n  
the wes tern Arcti c ( St i rl i ng ,  1 9 74b ) s ug ges t th at un der normal con di t i on s , 
cub  mortal i ty pri or  to wea n i n g  i s  l ow .  

The l ow con cept i on rate and  l i tte r s i ze of three a n d  fou r-year-01 d  
fema l es s ug ge s ted  that the on set of sexual  maturi ty of mos t  fema l e pol a r  
bears i n  t h e  we s tern Arcti c occurred at  f i ve  years of a q e .  E ven  at  fi v e ,  the 
concept i on ra te ( 2 1 . 4% )  was l owe r than tha t  for 6- 1 8  year  o l d femal es ( 39 . 1 5% )  
a l though the l i tter s i ze o f  1 . 66  was the s ame as the mean l i tte r s i ze o f  the 
o l der femal e s .  

Mos t  femal e pol a r  bears wean the i r  cubs  a t  2 �  years o f  age and thus , 
theoret i cal l y ,  a re capabl e of breedi ng every th ree yea rs . I f  so , then the 
concept i on rate of the a du l t  femal e popu l ati on s hou l d be 33 . 3% per year .  
The fact that the con ce pt i on rate o f  39 . 1 %  ( 47/ 1 20 )  for femal es 6 - 1 8 years 
of age was 6% h i gher than the theoret i ca l  mean coul d have been caused by 
s ome femal es l os i ng the i r  cubs or  s ufferi ng i n trauter ine  mo rtal i ty and con­
s equen tl y  breedi n g  more often than every th ree yea rs . 

6 . 6  Morta l i ty of Rates and  Numbers 
6 . 6 . 1 Morta l i ty 

Tabl e 6 and Fi gures 2 1  and 22 g i ve the number of ma l e  and femal e po l a r 
bears of each age c l ass  captured or  k i l l ed i n  the wes tern Arcti c from 1 970- 71 , 
through 1 974- 7 5 .  From i ns pec t i o n ,  i t  i s  apparent that the age o f  ma l e  pol ar  
bears k i l l ed wa s l ower than  the  mean  age of  those  captured . In  compari sons 
of the mean  ages captured and k i l l ed ma l e  po l ar bears one year of age p l u s , 



Tabl e 4 .  Number o f  femal es of each age c l ass  captured between 1 9 70 and  1 9 75 and  the l i tte r s i ze and  age 
of cubs tha t  accompan i ed them . 

Total Numbe r Age and  L i tter S i ze of Cubs 
Number Fema l es Accompanyi ng Femal es 

Age Femal es Al on e 
Cubs  of Y ear  Yearl i ngs 2-Yea r-O l ds 3-Year-Ol ds 
1 2 1 2 1 2 1 2 

3 34 34 
4 30 29  
5 1 1  1 1  
6 1 8  8 2 1 1 4 
7 1 0  5 1 1 2 1 
8 8 3 1 1 1 2 
9 1 2  1 1 1 3 3 3 
1 0  3 0 3 
1 1  7 1 1 4 
1 2  9 3 1 2 1 1 
1 3  4 0 2 1 
1 4  3 0 1 
1 5  
1 6  4 0 1 3 
1 7  2 0 2 
1 8  1 0 
1 9  1 0 
25  1 1 

TOTAL 6 1 3  8 1 5  9 9 2 
.j:::> 
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Tabl e 5 .  Age speci fi c ,  concept i on rate and  l i tter s i ze of fema l e pol ar  bears 
i n  the wes te rn Arcti c ,  1 9 70- 1 9 7 5 ,  cal cu l ated from Tabl e 4 ,  as sumi ng 
no morta l i ty from conce pt i on to wean i ng .  

Age Concept i on Ra te L i tte r Si ze 
N % N X 

2 0/75  0 . 0  
3 6/ 59  1 0 . 1  7/6 1 . 1 6  
4 3/34 8 . 8  4/3 1 .  33  
5 6/ 28 21 . 4  1 0/6 1 . 66 
6 7/ 26 26 . 9  1 0/7  1 . 42 
7 811 7 47 . 0  1 2/8  1 . 50 
8 1 0/22  4 5 . 4  1 8/ 1 0 1 . 80 
9 3/ 1 1  2 7 . 2  5 / 3  1 . 66 
1 0  3/ 1 2  25 . 0  5/ 3 1 . 66 
1 1  2/ 1 1  1 8 . 1  3/2  1 . 50 
1 2  5/6  83 . 3  8/ 5 1 . 60 
1 3  4/5  80 . 0  8/4 2 . 00 
1 4  1 /3 33 . 3  1 / 1  1 . 00 
1 5  1 / 3 33 . 3  2/1  2 . 00 
1 6  2/ 3 66 . 7  4/2 2 . 00 
1 7  
1 8  1 / 1 1 00 . 0  2/ 1  2 . 00 
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and th ree years of age pl us , T val ues of  4 . 72 ( df=6 2 )  an d 2 . 86 ( df=3 7 )  
res pecti ve l y  we re cal cul ated , both o f  whi ch we re h i gh l y  s i gn i fi can t .  S imi l ar 
compari s ons  of the mean ages of capture d  an d k i l l ed femal e  pol ar  bears s h owe d 
no s i gn i fi can t di ffe rence . 

Tabl e 6 .  N umbe r  of pol ar  bears o f  each age cl ass  captu red and ki l l ed .  ( The 
age s tructu re of the k i l l  s ampl e i s  not compl ete because s peci mens 
we re not  turne d in  from a l l the bears s h ot and s ome of  those t u rned 
i n  l acked  adequate data. ) 

Age N UMB E R  I N  SAMPLE 
Ki l l e d  Bears C aptured Bears 

cf '? cf '? 

0 2 1  1 7  
1 8 5 1 1  2 3  
2 1 7  8 24 2 1  
3 4 1 0  31 36 
4 6 1 0  32 2 7  
5 4 5 25  1 7  
6 3 4 1 9  1 7  
7 4 2 8 1 2  
8 4 1 1 6  1 1  
9 1 3 6 1 2  

1 0  3 1 1  4 
1 1  1 5 8 
1 2  1 8 9 
1 3  1 5 4 
1 4  3 4 
1 5  2 0 
1 6  1 1 4 
1 7  1 
1 8  1 
1 9  1 
25 1 

I n  the Northwes t  Terri tori es , cubs are on ly  p rotected unti l they are 
54 i n ches l ong , a l en g th wh i ch i s  ob ta i ne d  s hortl y afte r one year of age . 
Thus , fami l y  groups a re l ega l l y  vul nerab l e to h un ti n g  for about a ye ar pri or 
to the cubs be i ng weaned a t  2\ yea rs of age . 

Pol ar  bear h unti ng  by I nu i t i s  done from b ases  al ong the shorel i n e , 
e i ther i n  s i ng l e or severa l -day tri ps , dependi n g  on the a rea and the stab i l i ty 
of the i ce .  Fi g ure 2 3  s h ows the l ocati ons whe re 226 pol a r  be ars were k i l l ed 
by I nu i t h un te rs between 1 969- 70 and 1 9 74- 75 . N ote the c l ose prox i mi ty of  
mos t k i l l  s i tes  to  the  shorel i n e .  The  oute r l im i t of pol a r  be ar  habi tat 
tha t  i s  access i b l e  to I n u i t h unte rs i s  the fl oe e dge . I n  mos t  of the he avi ly  
h un te d  areas the re is  a vari abl e amount of Type 4 hab i tat ( F i g .  1 4 ) betwe en 
the s horel i ne and the fl oe e dge . From Tab l e  2 ,  adu l t fema l e  bears w i th cubs 
one year of age and o l der we re twi ce as  ab undant i n  Type 4 hab i tat as any-



14 

12 Females 
10 

f? co 8 Q) .Q 
15 d 6 z 

4 

2 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

18 

16 M ales 
14 

12 "' iii 10 Q) .Q 
15 d 8 z 

6 

4 

2 

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17' 18 19 20 

Age in years 

Fi gure 21 . Age s tructure of po l ar bears k i l l ed i n  
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where e l se .  Thus , i t  i s  c l ear that the reason that yearl i ngs  and two-year-o l ds 
were so wel l  represented i n  the age structure of  k i l l ed bears was that the 
hunters were k i l l i ng non- se l ect i vel y i n  the ha b i ta t type i n  wh i ch fami l y  groups 
were most  a bundant . 

The mos t  marked di fference between the ages of the k i l l  and capture 
s amp l es was i n  the adul t mal es . Th i s  probab l y  occurred because  adu l t mal es 
were more abundant a l ong the fl oe edge and therefore l es s  l i ke l y  to be 
encountered , e i ther because  of the greater d i stance from the s horel i ne ,  or  
because  of the  pos s i b i l i ty of  a hunter encounteri ng a s ubadu l t o r  fami l y  g roup 
before reac h i ng the f l oe edge , i f  i ndeed he i ntended to travel that far . I n  
contra s t ,  the d i s tri buti on  o f  the o l der fema l es wi th c ubs made them more vu l ­
nerab l e to bei ng  k i l l ed by hunters so  that the i r age s tructure was more 
accuratel y represented i n  the k i l l  samp l e than the adu l t ma l es . 

Because  of  the b i asses i n  the hunter samp l es d i scus sed above , on ly  the 
age s tructures of captured. bears were used to ca.1 c u 1  ate morta l i ty rates . The 
age c l asses  from 0 to 2 - w�re u nderrepresented i n  the s amp l es so that  the peak 
i n  the frequency of occurrence by a ge occurred at three ( Tab l e 6 ) . The mortal ­
i ty rate after 3 years of age may be ca l cu l ated u s ing  the formu l a ,  a = 1 - x 
( 1  + x + l / n ) - l ( Chapman and Robson , 1 960 ) , where a i s  annual  morta l i ty rate , 
n i s  the n umber i n  the sampl e ,  and x i s  the mean age , wi th ages coded beg i n­
n i ng  at  zero . Th i s  formu l a  g i ves annua l morta l i ty rates of 22 . 5% and  21 . 7% 
res pecti ve l y  for mal es and fema l es after 3 years of age . The formul a  (wh i c h  
was devel oped for use  or  s i mi l ar data from northern f u r  s ea l s )  a s sumes a 
cons tant  annua l  morta l i ty ,  w h i c h  i s  not necessar i l y  va l i d ,  but i t  g i ves a 
u sefu l res u l t provi ded the b i as i s  rea l i zed . 

The marked reduct i o n  i n  e i ther numbe.rs or  access i b i l i ty of sea l s ,  or  
probab ly  both , i n  1 974 and 1 975  appears to  have had a marked affect on the  
s urv i va l  of pol ar  bear cubs . For exampl e ,  i n  Apr i l 1 974 , we found two adu l t  
fema l es wh i ch had l ost  the i r newborn cubs and  were extremel y  th i n themsel ves , 
and  a thi rd emac i ated adu l t fema l e  wi th two th i n cubs , one of wh i ch cou l d  
hard l y  wal k .  Two add i t i ona l  fema l es ,  each o f  wh i ch were captured i n  1 974 wi th 
two newbo rn cubs were recaptured i n  Apri l 1 97 5 . One femal e  had no cubs and  
had  not l ac tated recent ly  wh i l e  the second had  on l y  one  cub  rema i n i ng .  Tab l e 
7 s hows what percentage of the pola r bears c�ptured each year from 1 97 1  
through  1 975  were yearl i ngs . The marked reduct i o n  i n  yearl i ngs  i n  1 974 and  
1 975  is  probab ly  i nd i cati ve of a h i g h  l evel  of  cub  morta l i ty prior  to  one 
yea r of age . 

Extens i ve mark i ng and  recapture p rograms have been conducted off the 
north coast  of A l a s ka and i n  the Canad i an  H i gh  Arcti c  duri ng the l as t  few 
years . However , of the e i ght  recorded l ong  d i s tance movements of bears r i ght  
out of the study area , s i x  were fu l l  grown adu l.ts and  two were 4!2 yea rs o l d .  
I t  i s  poss i bl e  that the reducti on i n  ihe seal  popu l at i o n  i n  the study a rea 
was a factor i n  s t i mu l at i n g  th i s emi grati on . 

6 . 6 . 2  E st imati on of Popu l a t i on S i ze 

Tab l e 8 s ummari zes the capture- recapture data i n  the format requ i red 
for a Jo l l y-Seber est imate ( after Krebs , 1 972 ) . The samp l e s i zes over the 
i nterva l s were too sma l l to attempt to ca l cu l ate the s i ze of  each age  and sex 
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cl ass ( eg . adu l t mal e s , et c . ) . Th us , t h e  anal ys i s  w a s  appl i e d  t o  al l pol ar 
bears tagge d and re capt u re d  du ri n g  the s tudy . 

Tab l e 7 .  The percen tage o f  po l ar bears capture d  e ach year from 1 9 71 through 
1 9 75 that we re ye arl i ngs . 

Year 

1 971 
1 9 72 
1 9 73 
1 9 74 
1 975 

Total N o .  
Pol a r  Bears 
Captured 

29 
6 3 

1 0 7  
1 1 1  
1 67 

Total N o .  
Yearl i n gs 

6 
6 

1 6  
4 
6 

% 
Yearl i n gs 

20 . 6  
9 . 5  

1 4 . 9  
3 . 6 
3 . 6 

A A 

The n umb e r  of marked an i mal s ( Mi )  i n  the popul ati on i n  1 9 74 ( = M4 ) ,  
pri o r  to the onset of tagg i ng may b e  cal c u l ated us i ng the formul a 
A 

M .  = r '  z ·  ' o.z.. '1,, = '1" whe re : 

ri = n umbe r  of marked an i mal s th at we re marked and rel ease d  i n  peri od i th at a re recapture d  s ome t i me l ate r 

mi = marke d an i mal s recaptured i n  peri od i th at we re marke d pri o r  to 
peri od i 

zi = n umbe r  of marked an i mal s th a t  we re marke d an d re captu re d  pri or 
to per i o d  i , not recapture d  duri n g  pe ri od i , but were recapture d  
s ome t i me afte r peri od i 

si = total n umbe r that we re marked and re l eased i n  peri od i ( new an d 
01  d ) 

The e s ti mate d n umb e r  of marke d pol a r  bears i n  1 9 74 ,  u s i ng th� ab ove 
ca l cul ati on , was 1 55 .  T h us , the s i ze of total popu l ati on i n  1 9 74 ( N ) , as 
e s t i mate d  by us i ng the L i n col n- Peters on I n dex formul a N = ( Si ) ( t,1i ) was 
1 52 1 . 8 . ' 

mi 
Vari ous data di s cu s s e d  earl i er s ugge s t  th at the n umbe r  of pol ar bears 

i n  the wes te rn Arcti c may h ave decreased between 1 9 74 and 1 9 75 . Ag a i n , us i ng 
the Jol l y- S ebe r format , the l os s  rate ( emi g rati on pl us death ) between peri ods 

( 1 9 73- 74) an d 5 ( 1 9 74- 75) equal s 1 - � ( �  = s urv i vorsh i p ) where : 

= 0 . 62 
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Th i s  g i ves a l oss  rate of 0 . 38 ( wh i ch i nc l udes  the bears k i l l ed by 
I nu i t  h un te rs ) . A l though th i s  e st imate i s  l i ke l y  too h i gh , i t  s upports the 
sug ge s ti on that the s i ze of the pol ar bear popu l ati on i n  the wes te rn Arcti c  
has  decre ased markedl y i n  the l as t  year .  

Us i ng the Jo l l y-Sebe r me thod , we can not cal cu l ate a popul at i on est i ­
ma te for 1 9 75 w i thout c apture- recapture data from the fol l owi ng season . We 
can , however , make two crude est i ma tes us i ng the s i mpl e L i ncol n I ndex , as  
fo l l ows : 

Total number tagged an i mal s avai l ab l e 
N umbe r of recaptures 

Total n umbe r  of captures 
= ____ ��.-�f�o�r_r�e�c�a+p�t�u�re��70-----

Total s i ze of the popul ati on 

After deduct i ng  the number of pol a r  bears k i l l ed by h u nters , i f  n one 
of the rema i n i ng bears tagged from 1 9 70 th rough 1 9 74 d i e s  of natura l  causes 
(wh i ch we know cou l d not be true ) then theoreti c.a l l y  26 1  pol ar bears were 
ava i l ab l e  for recapture i n  the 1 9 74- 75 capture peri o d .  Of 1 87 pol a r  bears 
captured , 34 ( 1 8 . 2% )  were marke d wh i ch , u s i ng  the above formul a ,  g i ves a 
popu l ati on esti mate of 1 39 4 .  I f  we use the Jo l l y-Seber e s timate of 1 55 tagge d  
po l ar bears ava i l ab l e for recapture a t  the end  of the 1 9 73- 74 season , i n  the 
L i ncol n I ndex formul a ,  we get a popul at i on e st imate of 828.  

E ven  from these c ru de esti mates i t  i s  c l ear  th at the total popu l ati on 
probabl y  does not exceed 1 500 and  may be as l ow as 1 000 i n di v i dual s .  

6 . 7 I nu i t  Harvest  of Pol ar  Bears 

Po l a r  bears i n  the wes te rn Arcti c are harves te d  on  the bas i s  of 
q uotas wh i ch are set for each commun i ty .  The i ss u i ng of pol ar  bear tags 
w i th i n  e ach commun i ty i s  dete rmi ned  by the l ocal  T ra ppe rs Ass oc i a ti on .  A t  
prese n t ,  t h e  quotas for the wes te rn Arcti c are : Tuktoyak tuk , 22 ; Paul atuk , 
1 3 ; Hol man , 1 6 ;  Sach s  Harbour , 1 8 ;  an d Yu kon , 6 ;  for a total of 7 5 .  

The pri ces o f  h i des h ave been qu i te vari ab l e  i n  re cent ye ars . The 
h i ghe s t  pr i ce s  were rea l i ze d  at the end of the 1 9 72- 73 season whe n the aver­
age pri ce of a h i de was $ 1 800 and  several h i des b rought  over $ 3000 ( Smi th 
an d Jonkel , 1 9 75a & b ) . More recent l y  the re h as been a reduced demand a n d  
many h i des a re se l l i ng for on l y  $ 300-400 ( Pau l i ne A .  Smi th , pers . comm . ) .  
Des p i te the fl uctuati ons i n  pri ces , pol ar  bear h i des remai n an i mportan t 
part of  the l oca l  e conomy an d of the cu l ture general l y . 

As di s cussed i n  Se cti on 6 . 6 . 1 ,  pol a r  bear h unti ng i s  done from b ases 
a l ong the shore l i ne ,  e i the r  i n  one day or  severa l - day l ong  tr i ps , dependi ng 
on the a rea  and  the s tabi l i ty of the i ce .  S i nce pol a r  bears concentrate i n  
are as of h ab i tat  Types 3 and 4 (Tab l e  2 ) , the most i mportant h unti n g  areas 
are those wh i ch a re c l ose s t  to l an d  and sett l ements . From Fi gure 3 ,  note 
that the i mportan t h un ti n g  areas s uch as Cape Parry , Ba i l l i e I s l and , north 
of the Tu k Pen i n s u l a ,  and the a rea wes t  and SE of Sachs Harbour ,  a re a l l 
under l ease for future offsh ore expl orati on . 
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Tabl e 8 .  C a pture and recapt u re data for pol ar be ars i n  the we s te rn Arcti c 
from 1 9 70- 71 to 1 9 74- 75 i n  format for Jol l y-Sebe r e s t i mate ( after 
Krebs , 1 9 72 ) . 

CAPT URE AN D RE CAPT URE DATA 

( Capture Peri ods ) 
1 2 3 4 5 

1 970- 71 1 9 71 - 72 1 9 72 - 73 1 9 73-74  1 9 74- 75 

Total N umb e r  o f  Bea rs 
Caug h t  32 48 1 09 1 09 1 89 

Total N umbe r  of U nmarked 
B ea rs Caught 32 4 7  1 05 1 00 1 52 

Total N umbe r  o f  Marked 
B ea rs Caug h t  0 1 4 9 35 

Total N umbe r o f  Mar ke d  
B ea rs ( Ol d a n d  N ew ) 
Rel ea s e d  32  46 1 07 1 08 1 87 

RE CAPTURE DATA ONLY 

( Peri ods of Recapt u re ) 
1 2 3 4 5 

1 1 1 3 1 
Trapp i n g per i o d 2 3 2 8 
i n  wh i ch the se 3 4 1 1  
a n i ma l s  were l a s t  4 1 5  
recaptured 5 

7 .  RECOMt,1EN DAT IONS 

7 . 1  The Concept of Cri ti cal Area s 

I n  the s i mpl e s t  o f  te rms , the s urv i val of any s pec i e s  i s  dependent on 
i ts ab i l i ty to feed and reproduce s ucce s s fu l l y .  Th u s , the mos t i mportant 
a s pec t of the con s e rv a t i o n  and man agemen t of a s p ec i e s  i s  the protecti on of 
the mos t  i mportan t areas of feedi ng and b ree d i n g h a b i tat . I f  that con d i t i on 
i s  met , a popul a ti on can recove r ,  i n  t i me , from a l a rge s ca l e reduct i on i n  
n umbers , b e  i t  caused by acci den t o r  by des i gn .  Attempts to preserve , i n  
th i s  i n s tance the maxi mum n umber of i n d i v i dual pol ar bears , wou l d b e  o f  
l i ttl e va l ue i f  t h e  key fee d i n g  and den n i n g  a reas were de s troye d .  The refore , 
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w e  have res tri cted o u r  recommenda t i ons  to these two key aspects . 

F i g ure 1 6  i l l us trated the d i stri but i on of the most  i mportant sea i ce 
habi tat for pol a r  bear feed i ng between freeze-up  i n  the fa l l and brea k- up i n  
the spri ng . Because sea l s are more concentrated there or s i mpl y  more access­
i b l e  to the  bears , or both , that  area i s  cri t i ca l  to  the  ma i n tenance of a 
v i ab l e pol a r  bear popul ati on i n  the wes tern Arcti c ,  espec i a l l y  i n  years s uch  
a s  1 974 and  1 975  when sea l  numbers and  producti v i ty i n  the  fas t  i ce a reas was 
l ow .  Duri ng the open water per i od ,  the po l ar bears are absen t  i n  the more 
northerly a reas so that i ndustri a l  act i v i ti es wh i c h too k p l ace then woul d have 
no effect on the bears prov i ded there were no detri mental effects on the sea l  
s tocks . 

Unpubl i s hed behav i oural data s uggest  that pol ar  bear hunti ng effi c i ency 
i s  l ower i n  the s ummer when the i ce i s  perforated wi th mel t poo l s ,  l eads , and 
l a rge areas of open water because the s ea l s have an a l most  un l i mi ted n umber of 
a l ternate ho l es i n  the i ce i n  wh i c h to breathe , and i n  many of these they are 
s impl y  not vu l nerabl e to predat i on . Thus , l es s  ca l ori c benefi t i s  g a i ned per 
un i t  of  energy expended duri n g  hunt i n g  act i v i t i es between brea k- up  and freeze-u p  
and hunti n g  s uccess i s  more vari ab l e .  Sti r l i ng and Mc Ewan ( 1 975 ) a l s o  noted 
that the ca l or i c  va l ue of the sea l s to the bears i s  l owes t  duri ng  the summer 
peri od and furthermore that po l a r bears i n  a reas s uc h  as  Hudson Bay are ab l e to 
uti l i ze s u rp l us fat s tored duri ng  the wi n ter and spri ng  to surv i ve several 
months on l and wi th no sea l s  to feed upon at  a l l .  I t  i s  c l ear  that pol ar bears 
have adapted to seasonal  and l oca l  vari a t i ons i n  food s uppl i es by ma ki ng the 
max i mum use of the sea l s when they are most  a ccess i bl e . The s peed wi th wh i c h  
the sou thern mi grati on o f  the pol ar  bears i n  the wes tern Arct i c occurs afte r 
freeze-up i l l us trates the i r dependence on the wi n ter and spri ng  feed i ng a reas . 

Denn i ng areas are on ly  used by pregnant fema l e  po l a r bears between a bout 
l ate October and  mi d-Apri l .  'Of 1 1 3  dens  reported by Hari ngton ( 1 968 ) , 6 1 % 
( 69/ 1 1 3 ) and 80 . 5% ( 9 1 / 1 1 3 ) were found wi th i n fi ve and  ten mi l es respecti vely  
of  the  coast l i ne .  F i gure 20 i l l us trated the d i stri but i on of  known denn i n g  areas 

. i n the wes tern Arct i c  an d confi rmed the i mportance of coastal a reas , part i c u­
l a rly on Banks I s l and . Because  of the cri t i cal  na ture of  po l ar bear cubs at 
b i rth it  seems l i ke l y  that d i s rupti on of dens , pri or to the t i me they wou l d 
norma l l y  be deserted , wou l d res u l t i n  a h i g h degree of mortal i ty of newbo rn 
cubs . 

7 . 2  Spec i fi c  Recommendati ons Rel ated to I ndustri a l  Acti v i t i es 

a ) Wi th res pect to the key feedi ng area s , the mos t  obvi ous recommenda­
ti ons  that we cou l d make wou l d be , i dea l l y ,  to permi t no i ndus tr i a l  acti v i ty 
between about mi d- October and  mi d-May or at  best to keep i t  at a mi n i mal  l evel 
at h i gh ly  s pec i f i c  s i tes . Areas i n  wh i ch I nu i t  hunti ng  occurs s hou l d  be avoi d­
ed duri ng the peri od wh i ch the s ea i s  frozen . I t  i s  not yet c l ear what the 
react i on of both the po l ar bears and the seal s woul d be to extens i ve i ndus tri a l  
acti v i ty and  a i rcraft no i se b u t  unti l we know more a bout th i s  aspect , a 
c i rcums pec t approach seems advi sabl e .  

b ) Wi th respect to denn i ng  areas , we recommend that s u rface acti v i ti es 
such  as sei smi c operati ons not be permi tted , certa i n l y  wi thi n fi ve m i l es ( 8  km ) 
and preferab ly  not wi th i n 1 0  mi l es ( 1 6  km ) of the coa stl i ne of Banks I s l and , 
between 1 October and  30 Apri l .  



52  

7 . 3  Recommendati ons for Future Researc h  

a )  I t  wi l l  be very i mportant  to cont i nue to mon i tor the bas i c  b i o l oq i ­
cal  parameters of the po l ar bear popu l at i on i n  the wes tern Arcti c to know the 
to ta l effect of the natura l popu l at i on trends that a re ta ki ng p l ace at p resen t .  
There are two rea sons why th i s  i s  i mportant ;  fi rstl y , managemen t of  the pol ar  
bear and the  setti ng of q uotas shou l d be res pon s i ve to  major  c hanges in  the  
s tatus  of the  popul at i on , and  secondl y ,  to  ensure that i ndu s tri a l  acti v i t i es 
a re not unfa i rl y  b l amed for changes i n  po l ar bear numbers and d i stri buti on that 
may be occurri ng beca use of natural factors . 

The f i e l d work cou l d probab ly  be l i mi ted to s pri ng tagg i ng and recapture 
i n  two representati ve  and i mportant a rea s , Tu ktoyaktuk and Sachs Harbour . The 
cri ti cal  data to be obta i ned wou l d  be on surv i va l  and reproducti ve rates of  
marked bea rs , age  structure of the popu l a t i on , fi del i ty to feedi ng a reas , and 
the marki ng of  a l arger samp l e of bears wh i c h  mi ght  be recovered i n  cont i nui n g  
pol a r  bear researc h programs i n  e i ther Al a s ka 0 r  the Hi g h  Arct i c ,  thereby g i v­
i ng an  add i t i ona l  measure of the extent to wh i ch emi grati on may be tak i ng 
p l ace . 

b )  I t  wi l l  b e  essen t i a l  to have the l ower j aws a n d  ear tags  returned 
from a l l pol a r  bears k i l l ed by I n u i t hunters each year to mon i tor the age 
struc ture of the ha rves ted popu l at i o n  and  the s u rvi va l  and movements of tagged 
bears . However , as noted i n  Secti on 6 . 6 . 1 , there are l i mi tati ons to the degree 
to wh i ch data from the I n u i t k i l l  can be i nterpreted so  that these col l ecti ons 
wou l d not be adequate to comp l etel y  mon i tor pos s i bl e  popu l at ion  c hanges . 

c )  An i n- depth s tudy shou l d  be conducted on the effect of man ,  machi nes , 
and i ndus tri a l  acti v i ty on pol ar  bear behav i our  and d i stri buti on . Th i s  re­
search  shou l d encompass  a var i e ty of area s i nc l ud i ng the western Arcti c ,  Hi gh 
Arcti c ,  and Wes tern Hudson Bay . The pu rpose  wo ul d be to obta i n  quanti tati ve 
meas ures of the i mportance of di s turba nce , the degree to wh i c h accl ima ti on 
occurs , and forms of deterrents that mi ght  be va l uab l e .  The benefi ts wou l d  
app ly  to human acti v i ti es throughout the a rc ti c but cou l d  b e  espec i a l l y  va l u­
abl e to offs hore act i v i t i es i n  i ce-covered waters . 

d )  A mammal whi ch  i s  of great economi c i mportance to the I n u i t of  the 
wes tern Arcti c ,  but has recei ved l i ttl e cons i derati on to date i n  rel ati on  to 
the s ea i ce hab i ta t ,  i s  the arc t i c  fox (A Zopex Zagopus ) .  Sti r l l ng and Smi th 
( 1 975 ) s ummar i zed some of the i nters peci fi c rel ati ons h i ps of mammal s  i n  the 
pac k  i ce ecosys tem . They spec i f i ca l l y  noted the va l ue of ca rrion l eft from 
sea l s k i l l ed by po l a r bears to the ma i n tenance of l a rge numbers of arcti c  foxes 
i n  the wes tern Arcti c .  It  wou l d be of great val ue to underta ke an  i n- depth 
base l i ne s tudy of the popu l a t i on dynami cs  of the a rct i c  fox and  assess the 
rel at i ve importance of i ts d i fferen t  food sources i n  d i fferen t seasons and 
years . The benefi t  of such  a s tudy wou l d  be to determi ne the i mportance of the 
sea i ce habi tat to the arct i c  fox popu l a t i on , and conseq uentl y to the fur­
based economy of the reg i on . Th i s  wou l d prov i de further understandi ng of 
pos s i b l e  detri menta l effects , natural or  otherwi se , on the wi l d l i fe componen t 
of the tota l  economi c base of  the I nu i t  of the area . 

e )  To date , there i s  on l y  a l i mi ted amount of basel i ne data on heavy 
meta l and PCB contami nat i on from po l ar bears and sea l s i n  the wes tern Arcti c 
( Smi th and Armstrong , 1 975 ; Bowes and Jonkel , 1 975 ) .  Because  thes e  mammal s  
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a re at the top of  the food cha i n ,  they c a n  serve as  i nd i cators of the degree 
of con tami nati on present i n  the ecosystem . Therefore , i t  wou l d be va l uabl e to 
col l ect more spec i mens to e stabl i s h a fi rm base l i ne on the present contami na­
t i on l evel aga i nst  wh i c h  c hange , i f  i t  occurred cou l d be measured . 
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THE GOVERNMENTS of Canada , Denmar k ,  Norway , the Un i on of Sovi et Soc i a l i s t 
Republ i cs ,  and the Uni ted Sta tes o f  Ameri ca , 

RECOGN I Z I NG the s pec i a l  respons i b i l i t i es and  s pec i a l  i nterests of  the Sta tes 
of  the Arcti c Reg i on i n  rel at i on to the protec t i on of the fauna and fl ora of 
the Arcti c  Reg i on ; 

RECOGN I Z I NG that the pol a r  bear i s  a s i g n i f i cant  resource of the Arcti c 
Regi on wh i ch req u i res add i ti onal  protec t i on ; 

HAV I NG DECI DED tha t s uch  p rotec t i on s hou l d  be achi eved th rough  co-ord i nated 
nat i ona l measures taken by the States of the Arc t i c  Reg i on ; 

5 7  

DES I R I NG t o  take i mmed i ate acti on to bri ng  further conservation  and management  
meas u res  i n to effect ;  

HAVE AGREED AS FOLLOWS : 

ARTICLE  I 

1 .  The ta k i ng of pol a r  bears s ha l l be proh i b i ted except a s  prov i ded i n  
Arti c l  e I I  I .  

2 .  For the purpose of th i s Agreement ,  the term " tak i n g "  i nc l udes hunti ng , 
k i l l i ng and capturi ng .  

ART ICLE  I I 

Each Contracti ng Party sha l l take appropri ate acti on to protect the ecosystems 
of wh i ch po l ar bears a re a part , w i th s pec i a l  attenti on  to hab i tat components 
such a s  den n i ng and feedi ng s i tes  and mi grati on patterns , and s ha l l manage 
pol a r  bear popu l at i ons  i n  accordance wi th sound conserva t i o n  practi ces based 
on the best ava i l ab l e sc i en t i f i c  data . 

ARTICLE  I I I  

1 .  Subj ec t to the prov l s l ons  of  Arti c l es I I  and I V , any Contracti ng  Party may 
a l l ow the ta ki ng of po l ar bears when such  tak i ng i s  carri ed ou t :  

( a )  for bona fi de s c i en ti f i c  purposes ; or  

( b )  by that Party for conservati on purposes ; or  

( c )  to prevent seri ous  d i s tu rbance of the management  o f  other l i v i ng 
resources , s ubject to forfe i ture to that Pa rty of the s k i ns and o ther 
i tems of va l ue resu l ti ng from s uch  ta k i ng ; o r  

( d )  by l oca l peop l e  us i ng trad i t i ona l  methods i n  t h e  exerc i s e of  thei r 
trad i ti ona l ri ghts and i n  accordance w i th the l aws of that Party ; or 

( e )  wherever pol ar  bears have or  m i ght  have been s ubject to ta k i ng by 
trad i ti onal  means  by i ts nati ona l s .  



2 .  The s k i n s and other i tems o f  va l ue resu l ti ng  from ta ki ng under sub-para­
graphs  ( b ) and ( c )  of paragraph 1 of th i s  Arti c l e s ha l l not be avai l a bl e 
for commerc i a l  purposes . 

ART ICLE  I V  

5 8  

The u s e  o f  a i rcraft and l arge motori zed ves se l s for the purpose o f  tak i ng pol a r  
bears sha l l b e  proh i bi ted , except where the appl i cati on o f  s uc h  prohi b i t i ons 
wou l d  be i nconsi stent wi th domesti c l aws . 

ARTI CLE V 

A Contracti ng  Party s ha l l proh i bi t  the exporta t i on from , the i mportati on  and 
del i very i nto , and traffi c wi thi n ,  i ts terri tory of pol a r  bears or any part or  
product thereof taken  i n  vi ol ati on of th i s  Agreement . 

ARTICLE  V I  

1 .  Eac h  Contracti ng  Party s ha l l enact and  enforce such  l egi s l at ion  and other 
measures as may be necessary for the purpose of  g i v i ng effect to th i s  
Agreement .  

2 .  Noth i ng i n  th i s  Agreement sha l l prevent a Contracti ng  Party from ma i nta i n­
i ng or  amendi ng exi s ti ng  l eg i s l ati on or  other measures o r  establ i s h i ng new 
mea sures on the tak i ng of pol ar  bears so  a s  to prov i de more s tri ngent 
contro l s than those req u i red under the provi s i ons of th i s  Agreement .  

ARTICLE  V I I  

The Contrac ti n g  Part i e s  sha l l conduct nati onal  research programmes on pol ar 
bears , part i c u l arl y research rel ati ng to the conservati on a nd managemen t  of 
the s pec i es . They sha l l as  appropri ate coord i nate s uch  research w i th research 
carri ed out by other Part i es , consu l t wi th other Part ies  on the management of 
mi grati ng pol a r  bear popul ati ons , and exchange i nformati on on research and 
mana gement  programmes , research resu l ts and data on bears ta ken . 

ART I CLE V I I I  

Each Con tracti ng Party sha l l ta ke acti ons a s  appropri a te to promote compl i ance 
wi th the prov i s i ons of th i s  Agreement by nati ona l s of States not party to th i s 
Agreement . 

ARTI CLE I X  

The Contracti ng Part ies  sha l l conti nue to consu l t wi th one another wi th the 
o bj ect  of  g i v i ng further protect i on to pol a r  bears . 

ART I CLE  X 

1 .  Th i s  Agreement s ha l l be open for s i g na ture a t  Os l o  by the Governments of 
Canada , Denmark , Norway , the Un i on of Sovi et Soci a l i s t Republ i cs and the 
Uni ted States of Ameri ca unti l 31 s t  Marc h 1 974 . 
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2 .  Th i s  Agreement sha l l be s ubj ect to rati fi cat i on o r  appro val  by the s i gna­
tory Gove rnments . Instruments of  ratifi cat i on or  approval  s hal l be 
depos i ted wi th the Go vernment of Norway as soon as pos s i b l e .  

3 .  Th i s  agreement s ha l l be open fo r acces s s i on by the Governments referred to 
i n  paragraph 1 of thi s Arti c l e .  I nstruments of access i on sha l l be 
depos i ted wi th the Depos i tary Government . 

4 .  Th i s  Agreement s ha l l enter i nto force n i nety days a fter the depos i t  o f  the 
th ird i nstrument of rat i fi cat i on , a pprova l or  acces s i on . Thereafter , i t  
sha l l enter i nto fo rce for a s i gnatory o r  acced i n g  Government  o n  the date 
of depos i t  of i ts i ns trument of rat i f icati on , approva l or acces s i on .  

5 .  Th i s  Agreement s ha l l rema i n  i n  force i n i t i a l l y  for a peri od  o f  fi ve years 
from i ts date of  entry i nto force , and unl ess  any Contract i ng Pa rty duri n g  
that peri od  requests the terminat ion  of  t h e  Ag reement at t h e  e n d  o f  that 
peri od , i t  s ha l l cont i n ue i n  fo rce thereafter . 

6 .  On the request addressed to the Depos ita ry Government by any of  the 
Governments referred to i n  paragraph  1 of  th i s  Arti c l e ,  cons u l tations  
s ha l l be conducted with  a v i ew to  conven i n g  a meet i n g  of  representati ves 
of the fi ve Governments to cons i der the rev i s i on or amendment  of  th i s  
Agreement . 

7 .  Any Pa rty may denounce th i s  Agreement by wri tten not i fi cat i o n  to the 
Depos i ta ry Government at any t ime a fter fi ve years from the date of entry 
i nto fo rce of  th i s  Agreement . The denunc i ation  s ha l l ta ke effect  twe l ve 
months a fter the Depo s i tary Government has recei ved the noti fi cat i on . 

8 .  The Depos i ta ry Government sha l l not i fy the Governments referred to i n  
paragraph 1 o f  th i s  Arti c l e o f  the depos i t  o f  i n struments o f  rat i fi cat i on , 
appro va l  o r  access i on ,  of  the entry i nto force of  thi s Agreement and o f  
the recei pt of  not i fi cati ons  of  den un c i a t i o n  a n d  any other commun i cat i ons 
from a Contract i ng  Pa rty s peci a l l y  provi ded fo r i n  th i s Agreement . 

9 .  The ori g i na l  o f  th i s  Agreement sha l l be depo s i ted wi th the Government of 
Norway wh i ch s ha l l del i ver certi f ied  cop i es thereof to each of the 
Governments referred to i n  paragraph 1 of th i s arti c l e .  

1 0 .  The Depos i ta ry Government s ha l l transmi t certi fi ed copi es o f  thi s Agree­
ment to the Secreta ry- General of the Uni ted Nat i ons for reg i s trat i on and  
pub l i cat i on i n  accordance w i th Arti c l e 1 02 of  the Charter o f  the Un i ted  
Nat i ons . 




