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Caribou ( R a n g i f e r  tarandus) a r e  af f e c t e d  by d e n s i t y -  

dependent  and -independent p roce s se s  a t  va r i ous  t empora l  

s c a l e s .  Popu la t ions  r e s i d i n g  on Arctic t und ra  can  be a f f e c t e d  

by b o t h  densi ty- independent  climatic events and d e n s i t y -  

dependent  g r az ing  impacts  which may accumulate  o v e r  s e v e r a l  

decades .  Recovery o f  overgrazed f o r a g e  can r e q u i r e  s e v e r a l  

decades .  Indigenous peoples  (Homo s a p i e n s )  p o s s e s s  knowledge 

abou t  ca r ibou ,  d a t i n g  back g e n e r a t i o n s  and cover ing  e x t e n s i v e  

a r e a s .  Researchers  and management a g e n c i e s  may b e n e f i t  from 

r e g i o n a l  summaries o f  such knowledge o f  long-term changes i n  

p o p u l a t i o n s  o f  c a r i bou  and e c o l o g i c a l  p roce s se s  t h a t  may cause  

such  changes.  

During 1983-94, 1 developed a method t o  c o l l e c t  and 

a n a l y s e  I n u i t  knowledge abou t  a ca r i bou  popu l a t i on  on sou the rn  

B a f f i n  I s l a n d .  Based on comparisons w i t h  o t h e r  i n fo rma t ion ,  1 

r e t a i n e d  the accuracy  and p r e c i s i o n  i n h e r e n t  i n  I n u i t  o r a l  

t r a d i t i o n s .  During 1982-94, 1 a l s o  conducted a e r i a l  su rveys  and 

s a t e l l i t e  t e l e m e t r y  t o  s c i e n t i f i c a l l y  examine p o p u l a t i o n  

changes t h a t  were bo th  p r e d i c t e d  and observed by I n u i t  w i th in  

two w i n t e r  ranges  on Foxe (FP) and M e t a  I ncogn i t a  ( M I P )  

p e n i n s u l a s .  I n  A p r i l  1992, 1 s t u d i e d  t h e  p h y s i c a l  cond i t i on ,  

f o r a g e  s e l e c t i o n  and fo r ag ing  ecology o f  ca r ibou  i n  t h e s e  two 

winter ranges .  

Caribou d i s t r i b u t i o n s  w e r e  e x t e n s i v e ,  and abundance was 

high,  i n  most c o a s t a l  a r e a s  from cl900 u n t i l  t h e  1920s .  

Subsequent ly ,  c a r i bou  d i s t r i b u t i o n s  c o n t r a c t e d ,  and  abundance 

d e c l i n e d  abou t  9% annual ly ,  u n t i l  t h e  1940s.  From the 1950s 

u n t i l  the mid-1980s, d i s t r i b u t i o n s  expanded and abundance 

i n c r e a s e d  abou t  8%.  I nc r ea se s  i n  c a r i b o u  abundance fo l lowed 

phases  o f  w in t e r  range expansion,  r ange  d r i f t  and f i n a l l y  range  

s h i f t .  When abundance was low, c a r i bou  f r e q u e n t l y  and 

u n p r e d i c t a b l y  s h i f t e d  t h e i r  w i n t e r  r anges .  I n u i t  knowledge 

sugges t ed  t h a t  popu la t ion  f l u c t u a t i o n s  o f  South B a f f i n  c a r i bou  



may be c y c l i c ,  each  c y c l e  occu r r i ng  ove r  t h e  l i f e  o f  a n  e l d e r .  

The p o p u l a t i o n  e s s e n t i a l l y  abandoned its main w i n t e r i n g  

a r e a  on FP during t h e  l a te  1980s, emig ra t i ng  t o  MIP. Caribou 

d e n s i t y  on FP dropped from 6.2 i n  1984 t o  0.3-W2 i n  1992. FP 

c a r i b o u  began emig ra t i ng  d u r i n g  w in t e r  1988-89. Car ibou  d e n s i t y  

on M I P  i n c r e a s e d  from 0.2 i n  1982 t o  5 . 0 * W 2  i n  1992. I n  A p r i l  

1992 ,  c a r i b o u  on MIP w e r e  i n  b e t t e r  p h y s i c a l  c o n d i t i o n  t han  

t h o s e  on W. Fecundi ty  and r ec ru i tmen t  were lower on FP. 

However, M I P  c a r i bou  w e r e  i n  poore r  c o n d i t i o n  than  expected.  

I n  A p r i l  1992, c a r i bou  on FP dug f eed ing  craters i n  

sha l l ower ,  s o f t e r  snow. Biomasses of most f r u t i c o s e  l i c h e n s  

w e r e  g r e a t e r  w i t h i n  f o r a g i n g  sites on MIP than on FP. Dryas 

i n t e g r i f o l i a  w a s  t h e  on ly  p l a n t  c l a s s  t h a t  had h i g h e r  biomass 

on FP than  on MIP. Cladina/Cladonia spp., Sphaerophorus 

f ragi l i s ,  and  C e t r a r i a  n i v a l i s  were e a t e n  less f r e q u e n t l y  by FP 

c a r i b o u  t h a n  by MIP car ibou .  Propor t ions  o f  f r u t i c o s e  l i c h e n s  

i n  ca r ibou  rumens on bo th  pen in su l a s  w e r e  s i m i l a r  t o  t hose  on  

o t h e r  overgrazed t und ra  w i n t e r  ranges .  Overgrazing on FP 

reduced impor tan t  f o r a g e  r e s o u r c e s  on a c c e s s i b l e  s i tes ,  bu t  

p l a n t  a s s o c i a t i o n s  were no t  fundamenta l ly  d i f f e r e n t .  Caribou on 

FP were probab ly  impacted l a r g e l y  by cumulat ive  d e n s i t y -  

dependent  overgraz ing .  Although graz ing  had a f f e c t e d  fo r age  

xesources  on M I P ,  p h y s i c a l  c o n d i t i o n  of  ca r ibou  had n o t  y e t  

d e t e r i o x a t e d  t o  the sarne degree  as on FP. 

Even w i t h  p r e d a t i o n  and ha rves t i ng  of car ibou,  cumulat ive  

ove rg raz ing  on w i n t e r  ranges  can e v e n t u a l l y  compromise p h y s i c a l  

c o n d i t i o n  and p r o d u c t i v i t y  o f  A r c t i c  t u n d r a  ca r ibou .  Other 

s y n e r g i s t i c  e c o l o g i c a l  p roces se s  may t h e n  i n f l u e n c e  Arctic 

t u n d r a  popu la t i ons  unab le  t o  emigrate  t o  b e t t e r  r ange .  Some 

e c o l o g i s t s  rnay have ignored  i n f l u e n c e s  o f  long-term cumula t ive  

ove rg raz ing  e i t h e r  because o f  apparent  dominance o f  sho r t - t e rm  

p r o c e s s e s  (e .g . ,  c l i m a t i c  e v e n t s )  o r  because  t hey  lack adequa te  

h i s t o r i c a l  in format ion .  
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1 - GENERAL INTRODUCTION 

E l t o n  (1924) suggested t h a t  c l i m a t i c  c y c l e s  w i th  a  

p e r i o d i c i t y  o f  3.5 years caused n u m e r i c  f l u c t u a t i o n s  and 

g e n e t i c  changes i n  nor thern  animal popu la t i ons .  According to 

E l t o n ,  p e r i o d i c  c l ima te  change was t h e  o n l y  f a c t o r  t h a t  cou ld  

synch ron i ze  popu la t i on  c y c l e s  over  wide a rea s .  His hypotheses  

he lped  shape  subsequent  e c o l o g i c a l  r e s e a r c h  i n t o  proximal 

f a c t o r s  caus ing  f l u c t u a t i o n s  i n  w i l d l i f e  popu la t i ons .  However, 

o t h e r s  have sugges ted  t h a t  impacts  o f  h e r b i v o r e s  on t h e i r  

f o r a g e  can be the dominant f o r c e  i n f l u e n c i n g  p o p u l a t i o n  c y c l e s .  

For  example, Ke i th  ( 1 9 7 4 )  suggested t h a t  densi ty-dependent  

i n t e r a c t i o n s  between snowshoe ha re s  ( L e p u s  americanus), t h e i r  

f o r a g e  and t h e i r  p r eda to r s  w e r e  r e s p o n s i b l e  for t h e  ten-year  

p o p u l a t i o n  c y c l e s  o f  these  s p e c i e s .  Fu r the r ,  Windberg and K e i t h  

(1976)  and Kei th  e t  a1 . (1984)  sugges ted  t h a t  d i s p e r s a l  of 

snowshoe h a r e s  du r ing  years  o f  fooà s h o r t a g e  is s u f f i c i e n t  t o  

e x p l a i n  synchrony of  popula t ion  c y c l e s  ove r  l a r g e  areas. 

Car ibou e c o l o g i s t s  must e l u c i d a t e  t h e  r o l e s  o f  dens i t y -  

independen t  ( e  . g  . , clirnate)  and densi ty-dependent  (e. g . ,  

f o r a g e ,  p r e d a t o r s )  processes  t h a t  may cause  f l u c t u a t i o n s  i n  

c a r i b o u  popula t ions .The  d i f f i c u l t y  o f  t h i s  t a s k  becomes 

obv ious  when cons ider ing  t h e  v a r i e t y  o f  e c o l o g i c a l  s i t u a t i o n s  

t h a t  c a r i b o u  occupy, and t h e  complexi ty  o f  each o f  those  

s i t u a t i o n s .  H a b i t a t s  a r e  aggregated s p a t i a l l y  i n t o  'patches" o f  

v a r y i n g  s i z e s  ( A r d i t i  and Decoronga 1988) .  A t  a f i n e  s p a t i a l  

scale, f r o s t  and snow a f f e c t  s t r u c t u r e  o f  t e r r e s t r i a l  micro- 

h a b i t a t s  used by A r c t i c  he rb ivo re s  (S iga foos  1952; Z o l t a i  and 

T a r n o c a i  1981; Walker e t  a l .  1993) . A s  s p a t i a l  scale i n c r e a s e s ,  

h a b i t a t  pa t ches  are i n  t u r n  assembled i n t o  l a r g e r  and l a r g e r  

c l u s t e r s  ( K o t l i a r  and Wiens 1990) a s  t h e y  becorne aggrega ted  by  



elevation, aspect, ruggedness, marine influences and other 

factors. 

Anirnals organize their behaviours into temporal 

aggregations or 'bouts" that may last minutes or hours (Slater 

1974). These bouts are subsequently assembled into larger 

temporal clusters, such as circadian rhythrns, seasonal 

migrations and inter-annual emigration. The current 

distribution of animals has been shaped by the ecological 

circumstances expexienced over past weeks, years, decades, 

centuries, and millennia. 

~cientific ecological data in the Canadian Arctic is 

limited historically, making it difficult for Arctic ecologists 

to build and subsequently test models that predict processes 

occurring over several decades, centuries or millennia. As a 

result, ecologists face a formidable task in studying the 

ecology of adaptable Arctic herbivores within the reality of 

both multiscale spatial structures and multiscale temporal 

processes. This introductory chapter attempts to synthesize a 

variety of evolutionary and ecological issues associated with 

potential impacts of climate on caribou and caribou on their 

forage. 1 will describe the ecological rationale that makes 

long-term research a necessity, and review some hypotheses on 

the effects of density-dependent and -independent processes on 

Arctic tundra caribou. 

I identify Rangifer that occupy Arctic tundra habitats 

year-round as 'Arctic tundra caribou8'. In Canada, this ecotype 

is found on Arctic islands from Coats and Baffin islands in the 

southeast, north to Ellesmere Island, and West to Banks Island, 

and on the northeast mainland of Nunavut (Fig. 1.1). These 

caribou include the subspecies, R. t. pearyi  and R. t .  

groenlandicus in Canada and Greenland. Arctic tundra caribou 

also occur on Svalbard (R. t. platyrhynchus) and on islands 



Figure 1.1. Loca t ions  inhabited by Arctic tundra caribou in the 
nor thern  hemisphere. 



nor th  o f  mainland S i b e r i a  (R. t. tarandus) . Although Arctic 

tundra  ca r ibou  i n c l u d e  several s u b s p e c i f i c  types ,  t h e i r  

f o r ag ing  ecology is  s i m i l a r  because t h e y  cannot use  r e l a t i v e l y  

p roduc t ive  and e x t e n s i v e  c o n t i n e n t a l  t r e e d  h a b i t a t s  du r ing  

win te r .  During w in t e r ,  t h e s e  ca r ibou  f e e d  on v e g e t a t i o n  t h a t  is 

exposed by wind t h a t  removes snow from r i d g e s ,  o r  d i g  ( o r  

crater) through wind-hardened snow cover.  A t  t h e  bottoms of 

t he se  c r a t e r s ,  t h e y  f i n d  s enescen t  t und ra  v e g e t a t i o n  t h a t  is 

l a r g e l y  of  low d i g e s t i b i l i t y ,  excep t  f o r  l i c h e n s .  I n  most 

winte rs ,  forage a c r o s s  a l a r g e  p o r t i o n  o f  t h e i r  annua l  range is 

i n a c c e s s i b l e ,  r educ ing  usab l e  w in t e r  fo r age  t o  a  f r a c t i o n  of  

t h a t  on t h e i r  summer range. 

Populat ion dynamics o f  ca r ibou  may a l s o  be i n f luenced  by 

wolf ( C a n i s  lupus) o r  human p reda t ion  (Bergerud 1988, l 9 9 6 ) ,  

summer weather and /or  h a b i t a t  p r o d u c t i v i t y  ( C r ê t e  and Huot 

1993; LeHénaff and Lu t t i ch  1988; Skoog 1968) and i n t e r s p e c i f i c  

compet i t ion (Vincent  and Gunn 1981)  . However, t h e s e  d a t a  come 

from popula t ions  t h a t  l i v e  w i t h i n  f o r e s t s  year-round o r  at 

least dur ing  w in t e r .  P reda t ion  and i n t e r s p e c i f i c  compet i t ion  

could b e  l i m i t i n g  f a c t o r s  i n  some ci rcumstances ,  b u t  t h e  

l i t e r a t u r e  does n o t  provide  suppor t i ng  evidence f o r  popu la t i ons  

of Arctic tundra ca r ibou .  I t  is u n l i k e l y  t h a t  summer f o r age  

could be a major f a c t o r  because t h e  e f f e c t i v e  range o f  Arctic 

tundra  ca r ibou  is  many t i m e s  g r e a t e r  du r ing  and a f t e r  snow melt 

(Skogland 1986), and p o t e n t i a l  f o r age  i n c r e a s e s  s u b s t a n t i a l l y  

i n  q u a n t i t y ,  q u a l i t y  and d i v e r s i t y  du r ing  summer (White 1 9 8 3 ) .  

D u r i n g  popula t ion  c rashes  of  Rangifer on St. Matthew I s l a n d  

near Alaska (Kle in  1968) and W e s t  Greenland (Thing 1984), 

summer forage  s u f f e r e d  l i t t l e  from p r e v i o u s l y  high d e n s i t i e s  o f  

Rangifer, w h i l e  l i c h e n s  had been dep l e t ed  and e s s e n t i a l l y  

el irninated from t h e  r e i n d e e r ' s  w in t e r  d i e t .  

The  many s p a t i a l  and temporal  s c a l e s  t h a t  i n f l u e n c e  t h e  

win te r  fo rag ing  ecology of A r c t i c  tundra  ca r ibou  can be 

v i s u a l i z e d  by cons ider ing  fo rag ing  cho ice s  o f  i n d i v i d u a l  

animals.  A t  t h e  s m a l l e s t  s p a t i a l  s c a l e ,  each car ibou  can choose 



between s p e c i f i c  p a r t s  o f  p l a n t s  p r e s e n t  at t h e  bot tom of  e ach  

c r a t e r  dug t h rough  t h e  snow. When c r a t e r i n g ,  t h e  i n d i v i d u a l  

m a k e s  cho i ce s  w i t h i n  f o r a g i n g  si tes e . ,  10s o f  m), and 

between f o r a g i n g  sites ( i .e . ,  100s-1000s o f  m), depending 

p a r t i a l l y  on  snow-cover c h a r a c t e r i s t i c s  (Skogland 1978 ) . The 

l a r g e s t  s p a t i a l  s c a l e  a f f e c t i n g  f o r a g i n g  c h o i c e s  d u r i n g  any 

g i v e n  w in t e r  beg in s  d u r i n g  t h e  an imal ' s  sumrner-autumn 

mig ra t i on .  T h i s  m ig ra t i on  t h e o r e t i c a l l y  g i v e s  e a c h  ca r i bou  many 

c h o i c e s  a c r o s s  a l1  p o t e n t i a l  w i n t e r i n g  t e r r a i n  w i t h i n  t h e  

an ima l ' s  m i g r a t o r y  range,  o r  a r a d i u s  of  up t o  600 km f o r  some 

c a r i b o u  on s o u t h e r n  B a f f i n  I s l and  (Ferguson 1 9 8 9 ) .  C l ea r l y ,  

i n d i v i d u a l  c a r i b o u  can a d a p t  t o  t h e  h a b i t a t s  t h a t  t h e y  

encounte r  at many s p a t i a l  s c a l e s ,  r ang ing  f rom 5-10 mm 

(dependent  o n  b i t e  s i z e  and p l a n t  a r c h i t e c t u r e )  t o  hundreds o f  

h (dependent  on t h e i r  migra to ry  behaviour ,  f i d e l i t y  t o  

s e a s o n a l  h a b i t a t s ,  and p h y s i c a l  b a r r i e r s ) .  

Temporal scales a f f e c t i n g  c a r i b o u  eco logy  are s i m i l a r l y  

v a r i a b l e .  Car ibou  are a f f e c t e d  by weather  e v e n t s  t h a t  change 

t h e  snow pack ove r  p e r i o d s  of hours,  days and  months, as w e l l  

as between y e a r s .  I n  t u r n ,  i n d i v i d u a l  c a r i b o u  can  a d a p t  t o  such  

changes w i th  s imple  c h o i c e s  such as expanding a p r e v i o u s l y  dug 

c r a t e r  i n s t e a d  o f  d igg ing  a  new one o r  moving t o  a l t e r n a t i v e  

f o r a g i n g  si tes nearby (Thing 1977)  , Over a l o n g e r  t i m e  s c a l e ,  

e a c h  i n d i v i d u a l  c a r i bou  is  a f f e c t e d  by  t h e  i m p a c t s  t h a t  

p r e v i o u s  g r a z i n g  may have had on f o r a g e  c u r r e n t l y  a v a i l a b l e  

below t h e  snow (Kle in  1968; Thing 1 9 8 4 ) .  Such impac t s  can l a s t  

more t han  20 y e a r s  (1. J h a  i n  V i b e  1967; K l e i n  1 9 8 7 ) .  I n  t h e s e  

s i t u a t i o n s ,  c a r i b o u  could  adap t  t o  p r ev ious  g r a z i n g  through 

emig ra t i on  to new o r  we l l - res ted  w i n t e r  r anges ,  assuming no 

p h y s i c a l  b a r r i e r s  t o  d i s p e r s a l  (Leader-Will iams 1 9 8 8 ) .  

1.2 Lmpactr of climate and forage resourcrs on Atctic tun&r 

caribou 

Although M i l l e r  (1982) recognized t h a t  f o r a g e  is t h e  



u l t i m a t e  l i m i t i n g  f a c t o r  f o r  car ibou popula t ions ,  he sugges ted  

t h a t  o the r  m o r t a l i t y  f a c t o r s  do not  a l l ow  ca r ibou  to reach 

d e n s i t i e s  a t  which forage would r e g u l a t e  popu la t i ons  on most 

r anges .  According t o  M i l l e r  (1982)  and Caughley and Gunn 

(1993) ,  ca r ibou  popu la t i ons  are l i m i t e d  more by acces s  t o  

f o r a g e  through t h e  snow cover  than by a sho r t age  i n  t h e  

a b s o l u t e  food supply  o r  o t h e r  e c o l o g i c a l  f a c t o r s .  

Vibe (1967) reviewed a v a i l a b l e  weather r e c o r d s  and i n d i c e s  

of w i l d l i f e  popu la t i ons  on Greenland back t o  t h e  1700s. H i s  

hypothes i s  w a s  t h a t  p e r i o d s  of  w e t ,  w a r m  w in t e r s  a r e  

unfavourable f o r  ca r ibou  because deep snow and/or  i c i n g  makes 

f o r a g e  unava i lab le .  During such pe r iods ,  most Greenland c a r i b o u  

popula t ions  supposedly  dec l ined  and i n  some cases became 

e x t i n c t .  Houever, examination of V i b e r s  da ta  reveals an  

i n c o n s i s t e n t  p i c t u r e .  'Af ter  30 yea r s r  inc rease ,  t h e  West 

Greenland ( S i s i m i u t )  popula t ion  of ca r ibou  peaked around 1 8 4 5 -  

50, and £rom t h e n  . . . f e l l  r ap id ly , "  and this d e c l i n e  "may 

t o  some e x t e n t  have been caused by overgrazing" (Vibe 1 9 6 7 ) .  

Furthermore, t h e  u n s t a b l e  w e t  w in t e r s  began axound 1865 (Vibe 

1 9 6 7 ) ,  w h i l e  t h e  popu la t i on  c r a sh  w a s  l a r g e l y  complete by 1860 

(Meldgaard 1 9 8 6 ) .  Although t h e  per iod  of wet w i n t e r s  may no t  

have i n i t i a t e d  t h e  d e c l i n e ,  i t  probably  mainta ined t h e  

popula t ion  at low d e n s i t i e s  as Vibe (1967) sugges ted .  Thing 

(1984) concluded t h a t  low l i c h e n  biomass on w i n t e r  ranges  due 

t o  excess ive  g raz ing  was t h e  primary cause of t h e  next  major  

d e c l i n e  of West Greenland car ibou d u r i n g  t he  l a t e  1970s. 

On t h e  o t h e r  hand, M i l l e r  e t  a l .  (1977) found a t  least 

shor t - term (i .e., 1-2 y e a r s )  evidence suppor t ing  Vibe8 s c l i m a t e  

hypothes i s  d u r i n g  a d e c l i n e  o f  Peary car ibou on t h e  Queen 

E l i z a b e t h  I s l a n d s  dur ing  t h e  e a r l y  1970s.  After a winter wi th  

r e s t r i c t i v e  snow cond i t i ons  i n  1973-74, M i l l e r  e t  a l .  (1977) 

d e t e c t e d  a d e c l i n e  of  4 5 %  and 69% on t h e  western  Queen 

E l i z a b e t h  I s l a n d s  and a d j a c e n t  Ba thurs t  I s l and ,  r e s p e c t i v e l y .  

During t h a t  w in t e r ,  m a l n u t r i t i o n  r e s u l t e d  i n  h i g h  m o r t a l i t y  

among a l 1  age groups,  and lower popula t ion  p r o d u c t i v i t y  du r ing  



t h e  fo l lowing  summer. Unfor tuna te ly ,  M i l l e r  et a l .  (1977) d i d  

n o t  p rov ide  d a t a  on f o r a g e  r e sou rce s  and snow cover  c o n d i t i o n s  

t o  suppo r t  conc lu s ions  based on g e n e r a l  o b s e r v a t i o n s .  

Between 1961 (Tenec 1963) and 1973 ( M i l l e r  e t  a l . ,  l 9 7 7 ) ,  

c a r i b o u  had d e c l i n e d  from 15,300 t o  4 ,200 on  t h e  wes te rn  Queen 

E l i z a b e t h  I s l a n d s  and from 3,200 t o  770 on B a t h u r s t  I s l a n d .  

M i l l e r  e t  a l . ' s  (1977) s t u d y  could  no t  address t h e  c ause s  o f  

t h e s e  d e c l i n e s  which occur red  be fo r e  t h e  severe win t e r  o f  1973- 

7 4 .  On t h e  o t h e r  hand, I n u i t  r e p o r t e d  t h a t  c a r i b o u  w e r e  

e m i g r a t i n g  from Ba thu r s t  I s l a n d  a t  l e a s t  d u r i n g  t h e  l a te  1960s 

and e a r l y  1970s (Freeman 1975) . 
M i l l e r  (1991) sugges ted  t h a t  sporad ic  mass movements a r e  

caused  e n t i r e l y  by widespread fo r age  u n a v a i l a b i l i t y  produced by 

unfavourab le  snow/ice cond i t i ons .  Although he s u g g e s t s  t h a t  

these movements a l l ow  Peary ca r i bou  maximal u s e  o f  r anges  wi th  

t h e  b e s t  fo rage ,  M i l l e r  (1991) d i d  no t  sugges t  t h a t  such  

movements a r e  caused p r i m a r i l y  by densi ty-dependent  f o r a g e  

d e p l e t i o n .  Between 1974 ( M i l l e r  e t  a l .  1977) and 1986-88 

( M i l l e r  1987, 1988, l g g l ) ,  c a r i bou  numbers on t h e  western Queen 

E l i z a b e t h  I s l a n d s  d e c l i n e d  by about  1000, w h i l e  numbers on  

a d j a c e n t  Ba thu r s t  I s l a n d  i nc r ea sed  by about 800 .  Because M i l l e r  

e t  a l .  (1977) and M i l l e r  (1991) d i d  not  p r o v i d e  d i r e c t  

i n fo rma t ion  on snow cover  cond i t i ons ,  forage  r e s o u r c e s  and /o r  

i n t e r - i s l a n d  ca r i bou  movements du r ing  these p o p u l a t i o n  changes,  

1 cannot  e v a l u a t e  t h e  r o l e s  of  these and o t h e r  e c o l o g i c a l  

f a c t o r s .  

Mass emig ra t i ons  o f  ca r ibou  are poor ly  unders tood ,  but may 

be densi ty-dependent  ( M i l l e r  1982) .  According t o  B a f f i n  I n u i t ,  

c a r i b o u  sub-popula t ions  p e r i o d i c a l l y  emigra te  e n  masse once 

l o c a l  w in t e r  f o r a g e  becomes dep l e t ed .  Some I n u i t  a l s o  sugges ted  

t h a t  s e v e r e  snow cover  c o n d i t i o n s  and ground i c i n g  w i l l  n o t  

c a u s e  major problems u n l e s s  t h e r e  have been t o o  many c a r i b o u  

f o r  t o o  long.  Kle in  (1968) found t h a t  on St. Matthew I s l a n d  

where emigra t ion  w a s  no t  p o s s i b l e  and a f t e r  p r e v i o u s  h i g h  

d e n s i t i e s  o f  r e i n d e e r  had dep l e t ed  t h e i r  w i n t e r  fo rage ,  a lmos t  



t h e  e n t i r e  r e i n d e e r  popu la t i on  s t a r v e d  t o  d e a t h  d u r i n g  a w i n t e r  

o f  extreme snow accumulat ion.  

S i m i l a r l y ,  Skogland (1985) sugges ted  t h a t  d e n s i t y -  

dependent  w in t e r  fo rage  is t h e  pr imary f a c t o r  i n  r e g u l a t i o n  o f  

p o p u l a t i o n  s i z e  among w i l d  Rangifer p o p u l a t i o n s  on a r c t i c  and  

a l p i n e  t und ra  on Svalbard and i n  Norway where p r e d a t o r s  are 

a b s e n t .  Fur ther ,  he  sugges ted  t h a t  dens i ty - independen t  f a c t o r s  

(e-g., snow cond i t i ons )  p l a y  a r o l e  o n l y  a t  h igh  popu la t i on  

d e n s i t i e s .  Based on s t u d i e s  of several wild  t u n d r a  popu la t i ons ,  

Skogland (1986, 1989) p o i n t e d  ou t  t h a t  t h e  dynamics of  a  g i v e n  

popu la t i on  a l s o  depend on s e v e r a l  o t h e r  f a c t o r s ,  i n c l u d i n g  t h e  

r a t i o  o f  w in t e r - t o - t o t a l  r ange ,  t e r r a i n  c h a r a c t e r i s t i c s  w i t h i n  

t h e  w i n t e r  range,  and t h e  t y p e  of w i n t e r  d i e t  ( i . e . ,  vascu l ax  

p l a n t s  or l i c h e n ) .  

Reindeer i n  Svalbard a p p a r e n t l y  are l i m i t e d  by snow cove r  

c o n d i t i o n s  t h a t  r e s t r i c t  a c c e s s i b i l i t y  t o  f o r a g e  i n  most 

w i n t e r s  ( R e i m e r s  1982) .  During e s p e c i a l l y  s e v e r e  w in t e r s ,  

Sva lbard  r e i n d e e r  do s u f f e r  h igh  r a t e s  o f  m o r t a l i t y  ( R e i m e r s  

1982,  1983; T y l e r  1987) .  However, l i m i t a t i o n  o f  popu la t i on  

growth by c l i m a t i c  f a c t o r s  occurred af ter  Sva lbard  r e i n d e e r  

e l i m i n a t e d  t e r r i c o l o u s  l i c h e n s  i n  h i s t o r i c  times and 

subsequen t ly  switched t o  low q u a l i t y  w i n t e r  f o r a g e  (Bra t t bakk  

and Rsnning 1978 and Ekern and Kildemo 1978 i n  R e i m e r s  1983 ) .  

Lindsay (1973) ,  K igh t l ey  and Smith (1976) and Leader- 

W i l l i a m s  e t  a l .  (1981) have r epo r t ed  major impac t s  o f  r e i n d e e r  

on t h e  s u b a n t a r c t i c  i s l a n d  o f  South Georgia.  Lichens  and a 

p r e f e r r e d  dwarf shrub w e r e  d ep l e t ed  f i r s t ,  wh i l e  t u s sock  g r a s s ,  

Poa flabellata, has  become t h e  r e i n d e e r l  s major w i n t e r  f o r a g e  

and has  been a f f e c t e d  o n l y  a t  high r e i n d e e r  d e n s i t i e s .  However, 

s u b a n t a r c t i c  t u s sock  g r a s s l a n d s  and o t h e r  communities have 

h i g h e r  p r o d u c t i v i t y  compared t o  s i m i l a r  plant communities i n  

t h e  A r c t i c  (French a n d  Smith 1985) .  Leader-Williams (1988) 

sugges ted  t h a t  t h e  p e r s i s t e n c e  of r e i n d e e r  on t u n d r a  i s l a n d s  

depends on such r e s i l i e n t  v a s c u l a r  p l a n t s .  For i s l a n d  t u n d r a  

popu la t i ons ,  Leader-Williams (1988) viewed c l i m a t e  and 



emigra t ion  as p lay ing  secondary r o l e s  t o  f o r a g e  r e s o u r c e s  i n  

l i m i t i n g  popula t ion  growth, and c o n t r a s t e d  t h e s e  w i t h  

c o n t i n e n t a l  popula t ions  f o r  which p r e d a t i o n  may be a dominant 

o r  secondary f a c t o r  t o  fo rage .  

Caribou on Coats  I s l a n d  have had l i t t l e  o p p o r t u n i t y  t o  

ernigrate i n  r e c e n t  yea r s  because of  year-round open wa te r  

between Coats and Southampton i s l a n d s  ( G a t e s  e t  a l .  1986) .  

Adamczewski et a l .  (1988) a t t r i b u t e d  l i m i t a t i o n  o f  t h i s  

popu la t i on  t o  an i n t e r a c t i o n  between h i s t o r i c a l l y  d e p l e t e d  

fo rage  resources  and v a r i a b l e  snow-cover c o n d i t i o n s .  Forty- 

e i g h t  ca r ibou  were in t roduced  t o  a d j a c e n t  Southampton I s l a n d  i n  

1968,  and inc rea sed  t o  13,700 by 1991 (Heard and O u e l l e t  1 9 9 4 ) .  

Although some evidence o f  ove rg raz ing  has  been d e t e c t e d  

( O u e l l e t  e t  a l .  1993) ,  Southampton car ibou  have no t  y e t  

s u f f e r e d  high w i n t e r  m o r t a l i t y  du r ing  yea r s  when c a r i b o u  on 

Coats I s l a n d  d id  (Heard and O u e l l e t  1 9 9 4 ) .  This l e d  Heard and 

O u e l l e t  (1994) to sugges t  that the e f f e c t  o f  adve r se  weather on 

A r c t i c  tundra  ca r ibou  i s  dependent on popu la t i on  d e n s i t y .  

A s  pointed o u t  by O u e l l e t  et a l .  (1996), it is important 

t o  d i s t i n g u i s h  between the  r o l e s  of density-dependent processes 

(e.g., fo rage  d e p l e t i o n )  t h a t  may dampen popu la t i on  

f l u c t u a t i o n s  of A r c t i c  tundra  ca r ibou  ( i . e . ,  r e g u l a t o r y  

f a c t o r s )  and t h e  r o l e s  of densi ty- independent  p r o c e s s e s  (e .g . ,  

c l i m a t e )  t h a t  may in t roduce  v a r i a b i l i t y  i n t o  t h o s e  f l u c t u a t i o n s  

(i  . e . , l i m i t i n g  f a c t o r s )  . Dis t ingu i sh ing  between r e g u l a t i n g  and 

l i m i t i n g  f a c t o r s  t h a t  may i n i t i a t e  popu la t i on  d e c l i n e s  o f  

A r c t i c  tundra  ca r ibou  is c r i t i c a l  f o r  f u t u r e  management. If 

popu la t i on  d e c l i n e s  a r e  i n i t i a t e d  p r i m a r i l y  by d e n s i t y -  

independent processes ,  then popu la t i ons  should  be kep t  a t  

maximum s i z e s  over  l a r g e  a r e a s  t o  ensu re  long-term pe r s i s t ence .  

However, i f  d e c l i n e s  a r e  i n i t i a t e d  p r i m a r i l y  by d e n s i t y -  

dependent forage dep l e t i on ,  t h e n  main ta in ing  popu la t i ons  of 

A r c t i c  tundra  ca r ibou  a t  moderate d e n s i t i e s  may ma in t a in  forage 

q u a l i t y  and q u a n t i t y  a t  high l e v e l s ,  and minimize f l u c t u a t i o n s  

due  t o  density-independent p r o c e s s e s .  



S t u d i e s  on Coa t s  and Southampton i s l a n d s ,  Greenland,  

Svalbard ,  Norway and Sou th  Georg ia  s u p p o r t  t h e .  d e n s i t y -  

dependent  r o l e  of w i n t e r  f o r a g e  d e p l e t i o n  i n  bo th  s h o r t -  and 

long-term p o p u l a t i o n  dynamics o f  Arctic t u n d r a  c a r i b o u ,  

A d d i t i o n a l l y ,  t h e  d i f f e r e n t  dynamics o f  t h e s e  p o p u l a t i o n s  

i l l u s t r a t e  t h e  impor tance  o f  d i s p e r s a l  o v e r  large i s l a n d s  o r  

a c r o s s  a r c h i p e l a g o s .  F u t u r e  t r e n d s  o f  a  g i v e n  p o p u l a t i o n  w i l l  

a l s o  depend on t h e  g r a z i n g  h i s t o r y ,  snow c o v e r ,  d e n s i t y  and 

o t h e r  f e a t u r e s  of  p o p u l a t i o n s  i n  a d j a c e n t  areas, i f  e m i g r a t i o n  

i s  p o s s i b l e .  

J e f f e r i e s  e t  a l .  ( 1 9 9 4 )  recommended short- and long-term 

s t u d i e s  i n t o  t h e  i n t e r a c t i o n s  between p l a n t  communities and 

n o r t h e r n  h e r b i v o r e s .  S t u d i e s  examining s p a t i a l  s c a l e s ,  from 

h a b i t a t  m i c r o - s i t e s  t o  c o n t i n e n t a l  expanses ,  w i l l  need t o  be 

i n t e g r a t e d .  These s p a t i a l  s c a l e s  must be o v e r l a i d  w i t h  t empora l  

s c a l e s  e x t e n d i n g  o v e r  t h e  decades  n e c e s s a r y  f o r  t h e  r eg rowth  o f  

h e a v i l y  grazed t u n d r a  f o r a g e .  

I n  t h e  e a r l y  1980s,  I becarne aware t h a t  h igh  d e n s i t i e s  o f  

c a r i b o u  w e r e  w i n t e r i n g  o n  Foxe P e n i n s u l a  on  s o u t h e r n  B a f f i n  

I s l a n d .  A t  t h a t  t i m e ,  I n u i t  h u n t e r s  r e p o r t e d  t h a t  t h e  p h y s i c a l  

c o n d i t i o n  of t h e s e  c a r i b o u  was beg inn ing  t o  d e c l i n e .  As w e l l ,  

t h e y  r e p o r t e d  t h a t  some e l d e r s  w e r e  p r e d i c t i n g  t h a t  c a r i b o u  

would soon abandon t h e  p e n i n s u l a  a f ter  w i n t e r i n g  there f o r  a 

few decades .  The I n u i t  had knowledge and concep t s  r e l e v a n t  t o  

c a r i b o u  p o p u l a t i o n  e c o l o g y  t h a t  d e a l t  w i th  t h e  problems o f  

s p a t i a l  and tempora l  scales, i s s u e s  t h a t  c a r i b o u  e c o l o g i s t s  

began d i s c u s s i n g  i n  the l i t e r a t u r e  l a t e r  i n  t h e  1980s and  

1990s. I n  t h e  mid-1980s, 1 s t a r t e d  t o  deve lop  methods t o  

document I n u i t  knowledge about  c a r i b o u  a t  t h e  l andscape  and 

r e g i o n a l  s p a t i a l  scales and at t empora l  scales rang ing  from 

s e v e r a l  decades  t o  s e a s o n a l  m i g r a t i o n  p a t t e r n s .  I n u i t  knowledge 

was t h e n  used  t o  s t r a t e g i c a l l y  p l a n  s c i e n t i f i c  r e s e a r c h  d u r i n g  

1982-95 w i t h i n  s p e c i f i c  s t u d y  areas, and t o  a l l o w  



i n t e r p r e t a t i o n  o f  the r e s u l t s  o f  t h a t  research within  a broad 

s p a t i a l  and temporal context .  T h e  s c i e n t i f i c  s t u d i e s  

numerically quant i f i ed  changes in the dynamics, physical 

c o n d i t i o n  and food habits of t h e s e  Arctic tundra caribou t h a t  

were observed and predicted by the  I n u i t .  S c i e n t i f i c  e c o l o g i c a l  

research was a l s o  conducted t o  examine some p r e d i c t i o n s  of 

c a u s a t i v e  hypotheses o f f e r e d  by Inuit e l d e r s  (i.e., forage 

d e p l e t i o n ) ,  and alternative hypotheses  o f f e r e d  by Miller ( 1 9 8 2 )  

and Caughley and Gunn ( 1 9 9 3 ) .  



2.  COLLECTION AND ANALYSIS OF TRADITIONAL ECOfXK3ICAL 

KNOWLEDGE ABOUT A POPWLATION OF ARCTf C TUNDRA CARIBOU 

2.1 xntrociuction 

I n  remote p a r t s  of t h e  world, t h e  e c o l o g i c a l  knowledge of 

indigenous  peop l e s  is o f t e n  g e o g r a p h i c a l l y  a n d / o r  t empora l l y  

m o r e  e x t e n s i v e  t han  s c i e n t i f i c  knowledge ( e . g . ,  Freeman 1993; 

Johnson 1992; Reid e t  a l .  1992) .  I n  t h i s  t h e s i s ,  " t r a d i t i o n a l  

e c o l o g i c a l  knowledge" deno tes  t h e  i n s i g h t s  t h a t  indigenous  

peop les ,  through t h e i r  t r a d i t i o n a l  methods, have gained about  

t h e  i n t e r r e l a t i o n s h i p s  between anirnals ,  p l a n t s ,  and t h e  

p h y s i c a l  environment. 1 use " t r a d i t i o n a l "  (' indigenous" , 
" Inuit8 '  o r  ' abor ig inal"  ) and " s c i e n t i f  id' t o  i n d i c a t e  how and 

why t h e  knowledge was acqu i r ed .  1 do  not  imply any conno ta t i on  

about  t h e  i n t r i n s i c  va lue  of each form o f  knowledge o r  t h e  

v a l i d i t y  o f  t h e  terminology.  Freeman (1985),  F e i t  (1988) , Gunn 

e t  a l .  (1988) and Berkes (1993) have d i s cus sed  d i s t i n c t i v e  

c h a r a c t e r i s t i c s  o f  indigenous and s c i e n t i f i c  e c o l o g i c a l  

knowledge. 

Abor ig ina l  peoples  have r e q u e s t e d  t h a t  t h e i r  e x t e n s i v e  

knowledge be incorpora ted  i n t o  t h e  management o f  w i l d l i f e  

popu la t i ons  (Wavey 1993) . Major rnapping p ro  jects (Freernan 1976; 

Brice-Bennett  1977; Riewe 1992) have emphasized a b o r i g i n a l  l and  

u se  f o r  land c l a i m  n e g o t i a t i o n s .  However, e c o l o g i s t s  (e. g . , 
Freeman 1975; Johannes 1980; Nakashima 1993)  have on ly  begun t o  

document t r a d i t i o n a l  e c o l o g i c a l  knowledge f o r  w i l d l i f e  

management purposes .  For example, t h e  Beverly-Qamanirjuaq 

Caribou Management Board has  s t r i v e n  toward that goal s i n c e  i ts  

c r e a t i o n  i n  1982, ye t  t h e  knowledge and views o f  a b o r i g i n a l  

h u n t e r s  may not be understood adequately to i n c o r p o r a t e  them 



e f f e c t i v e l y  i n t o  ca r ibou  management (Usher 1 9 9 3 ) .  

One r ea son  f o r  t h i s  problem has  been l i m i t e d  a v a i l a b i l i t y  

o f  I n u i t  knowledge beyond l o c a l  cornmunities. A methodology is 

r e q u i r e d  t o  compile a b o r i g i n a l  knowledge o f  long-term r e g i o n a l  

changes i n  w i l d l i f e  popula t ions  and t h e  e c o l o g i c a l  f a c t o r s  t h a t  

m a y  i n f l u e n c e  t h e s e  changes. Such a methodology must p r e s e r v e  

t h e  i n h e r e n t  accuracy  and p r e c i s i o n  of o b s e r v a t i o n s  b y  

i n d i v i d u a l  I n u i t  i n f  ormants ( A r i m a  1976; Woodman 1991; Freeman 

1993) .  Understanding I n u i t  knowledge is  dependent  on the  

i n v e s t i g a t i v e  t echn iques  used t o  record  it, t h e  r e s e a r c h e r F s  

assumpt ions  abou t  t h e  c u l t u r a l  basis f o r  t h a t  knowledge 

(Woodman 1991) , and t h e  r e s e a r c h e r 8  s consc ious  and unconscious 

assumpt ions  de r ived  from h i s  o r  h e r  own c u l t u r e .  Beginning i n  

1983, 1 worked wi th  I n u i t  and o t h e r s  t o  deve lop  and implement a 

methodology to compile I n u i t  knowledge of  h i s t o r i c a l  

d i s t r i b u t i o n s ,  d e n s i t i e s  and eco logy  of  c a r i b o u  on s o u t h e r n  

B a f f i n  I s l a n d .  A s  d i d  Woodman (1991 ) ,  1 assumed t h a t  I n u i t  

knowledge w a s  f a c t u a l .  The u l t i m a t e  goa l  w a s  t o  i n t e g r a t e  I n u i t  

and s c i e n t i f i c  knowledge t o  broaden t h e  h i s t o r i c a l  and 

e c o l o g i c a l  c o n t e x t  of future c a r i b o u  management. 

The o b j e c t i v e  of  t h i s  c h a p t e r  is t o  d e s c r i b e  a  method t h a t  

cou ld  be  adap ted  f o r  o t h e r  w i l d l i f e  s p e c i e s  and/or  geograph ic  

r eg ions ,  a l l owing  t h e  compi la t ion of  r e g i o n a l  h i s t o r i e s  of 

changing w i l d l i f e  d i s t r i b u t i o n s ,  d e n s i t i e s  and ecology us ing  

ind igenous  knowledge. Some s p e c i f i c  h i s t o r i c a l  examples 

i l l u s t r a t e  t h a t  t h e  r eg iona l  compi l a t i on  r e t a i n e d  t h e  i n h e r e n t  

v e r a c i t y  o f  t h e  o r a l  knowledge o f  i n d i v i d u a l  in formants .  1 a l s o  

discuss i n s i g h t s  provided by I n u i t  a d v i s e r s  t h a t  proved 

c r i t i c a l  t o  t h e  c o l l e c t i o n  and i n t e r p r e t a t i o n  of I n u i t  

e c o l o g i c a l  knowledge. 



In describing the methodology and its development, "weff 

refers to al1 who participated in the interviews as described 

below. Initially, we attempted to use a detailed questionnaire 

to standardize interviews. In 1983, Goo Arlooktoo and 1 

interviewed the late Simonie Alainga in Iqaluit (Fig. 2.1) to 

test the draft questionnaire. With comments from Goo and 

Simonie, 1 made major revisions to the questionnaire in 1984. 

In 1985, Pauloosie Kilabuk used the revised questionnaire to 

interview ten elders and hunters in Iqaluit, but this 

questionnaire also proved impractical. Written questions did 

not mesh well with the manner in which Inuit informants relayed 

information, often through detailed accounts of hunting trips. 

Pauloosie recorded most of the infonnantsl information on 

plastic overlays over 1:250,000 topographic maps. 

Subsequently, the questionnaire was abandoned in favour of 

a standardized, yet flexible interview protocol. Michel Labine 

and Martha Jaw tested a preliminary protocol during seven 

interviews in Cape Dorset in 1985. These interviews were tape- 

recorded and transcribed into English, and geographic 

information was recorded on 1:250,000 maps. 

After consulting Inuit elders and advisors, a final 

interview protocol was used during 1990-94 in eight interviews 

in Pangnirtung and five interviews in Kimmirut. Peter Kilabuk, 

Amie Nashalik and Jonah Kilabuk of Pangnirtung and Matthew 

Akavak of Kimrnirut participated in these interviews as 

interpreters. Notes were written during the tape-recorded 

interviews. Geographic information was recorded on plastic 

overlays over 1:500,000 maps. Al1 tapes were later translated 

and transcribed into English. 

The 1985 interviews in Iqaluit were not tape-recorded, 

making many details required by the final protocol unavailable 



Figure 2.1. Settlements and caribou h u n t i n g  r eg ions  on 
southern Baffin Island, Nunavut . 



for analysis. Therefore, 1 compiled a series of map overlays 

showing a preliminary analysis of information provided by 

Iqaluit informants, In 1994, Aiju Peter and 1 met with al1 

available informants to obtain missing details, to resolve 

apparent discrepancies, and to update the information from 1985 

to 1994. Six of the original ten and one new informant 

participated in the meeting. Two had died, another was il1 and 

one could not take time from his job, 

To maintain consistency, the transcripts of interviews 

conducted by Labine and Jaw were analysed based on requirements 

of the final interview protocol. 1 briefly interviewed four 

former or current residents of Cape Dorset by telephone in 

1995, to update information from 1985 to 1994. Finally, George 

Koonoo and Joe Tigullaxaq conducted one partial interview in 

Pond Inlet in 1995. 

2 .2 .2  Commmity consultation and selection of informants 

We interviewed al1 persons that members of local Hunters 

and Trappers Organizations (HTOs) and other advisors identified 

as "local caribou experts", i-e., persons recognized by their 

peers as knowledgeable about caribou. Besides local experts, we 

selected additional potential informants who, together, would 

maxirnize the geographic and temporal scope of the study. While 

identifying additional informants, 1 asked local advisors to 

avoid selecting persons whose information would largely overlap 

that of earlier informants because this would have increased 

costs. Nevertheless, enough overlap was obtained to evaluate 

concurrence among informantsl observations. Elders and older 

active hunters were selected over younger hunters because they 

had firsthand knowledge covering longer periods, and the HTOs 

wanted to record the eldersf knowledge before they died. Women 

were not explicitly excluded from the study. However, HTOs or 

other advisors did not recommend any women for interviews 

because most women did not usually accompany men on the hunt. 



Other criteria determined whether individuals 

participated. These included: their willingness to participate, 

their availability while the interviewer was in the cornmunity, 

and the likely reliability of their information as suggested by 

local advisors. Only one potential informant refused to 

participate, apparently because of his concerns about 

confidentiality. On the other hand, two persons, whose 

participation was not solicited, asked to be interviewed (and 

were) . 
In 1994, L. Siddon of the Science Institute of the 

Northwest Territories xecommended that we ask al1 future 

informants to review and sign a consent form before conducting 

full interviews. The consent form (Appendix A) described the 

study8s objectives and methods. It allowed each informant to 

specify where raw data must be deposited, who must approve 

other uses of the data, and if the informant had to be 

acknowledged for his contribution. Al1 informants specified 

sirnilar conditions, and included the following: tapes, maps and 

transcripts from each interview must be deposited at a local 

resource centre (i.e., not in government or university 

archives), permission for further use should be obtained from 

the informant or his named heir (i .e., not a local committee) , 
and his contribution must be acknowledged. The tapes and 

transcripts contain many persona1 details of each inf ornant's 

life which caused some concern about future unauthorized use of 

the raw data. At the outset, 1 agreed that each informant 

personally owns the information that he provided to us for the 

explicit purpose of developing a collective description of 

caribou distributions and ecological factors on southern Baffin 

Island. 

2.2.3 I n t œ r v i r w  prœparrtion, duration and dmcomam 

The interview team usually included an interviewer and an 

interpreter. Each interpreter was trained for 1-3 h, depending 



on his/her experience, to explain the goals and rationale, the 

interview process and his/her role. An idea l  interpreter could 

effectively express literal meanings and nuances of questions 

and answers, advise the interviewer on cultural sensitivities, 

and contribute scientific and Inuit technical terminology, 

including place names. As pointed out by Johnson and Ruttan 

(1992), indigenous peoples have many technical terms that 

cannot be readily translated into English. In this study, the 

interview team accepted the onus to understand terminology used 

by the informants, We avoided using technical scientific 

terminology. For example, instead of asking about "the density 

of caribou", the interviewer asked the informant to describe 

how many caribou he saw in a specific area relative to other 

periods or places and to his family's needs. 

Interviews, including coffee breaks, lasted two to seven 

hours. Interviews lasting more than three hours were broken 

into two or more parts, separated by at least a one-hou break. 

The duration of each interview depended on the clarity and 

detail of information that the informant willingly provided, 

the ability of the interview team to understand the 

information, the map reading skills of the informant, and the 

endurance and time comrnitments of the informant and interview 

team. interviews occurred in closed meeting rooms to reduce 

interruptions and background noise. 

Many informants provided information by recalling a 

factual event (or story) that best addressed each question, as 

opposed to making generalizations from several observations. 

The interviewer accepted the position of a student who, in 

Inuktitut, must listen to the elder' s complete story that 

contains the important points to be learned. Effective 

interpreters did not allow the interviewer to interrupt 

whenever the informant paused, if he sensed that the informant 

was not yet finished. Although Inuit generally do not question 

elders and hunters about their information (Nelson 1969), the 

interviewer discretely tried to obtain any details that he did 



n o t  unders tand  o r  t h e  in formant  omit ted .  Some q u e s t i o n s  

p e r t a i n e d  t o  how f r e q u e n t l y  a n  informant m a y  have under taken 

s i m i l a r  hun t s  and how t h e  d i s t r i b u t i o n s  and d e n s i t i e s  o f  

c a r i b o u  d i f f e r e d  from t h e  one t h a t  t h e  in formant  d e s c r i b e d  i n  

d e t a i l .  Usually,  t h e  in formant  e i t h e r  gave a c o n c i s e  summary o f  

t h e  v a r i a t i o n s ,  o r  recounted  s e v e r a l  similar hun t ing  t r i p s ,  

emphasizing t h e  d i f f e r e n c e s  i n  ca r ibou  o b s e r v a t i o n s .  I f  t h e  

i n t e r v i e w  team d e t e c t e d  r e s i s t a n c e  by t h e  informant  t o  a  

p a r t i c u l a r  l i n e  of ques t i on ing ,  it w a s  abandoned. Consequently,  

some in format ion  w a s  no t  o b t a i n e d  du r ing  some i n t e r v i e w s .  1 

s u s p e c t  t h a t  in formants  p robab ly  found t h e  i n t e r v i e w s  somewhat 

r i g o r o u s ,  b u t  when asked t o  return f o r  subsequent  s e s s i o n s ,  

t h e y  w i l l i n g l y  d i d  so. 

From 1983-93, most in formants  w e r e  g i ven  g i f t s  i n  

a p p r e c i a t i o n  f o r  t h e i r  c o n t r i b u t i o n s .  Most e l d e r s  s t a t e d  t h a t  

t h e y  d i d  n o t  expec t  payment. However, some HTOs ques t i oned  why 

t h e  informant  ( o r  t e a c h e r )  was n o t  pa id ,  and i n  1994, w e  pa id  

each  informant  a t  a n  hour ly  rate i f  h i s  i n t e r v i e w  l a s t e d  a t  

l e a s t  one hour. 

2 . 2 . 4  The final i n t e r v i e w  : Biographies and timr-liner 

To begin ,  t h e  i n t e r v i e w  team exp la ined  t h e  o b j e c t i v e s ,  

p rocedu re s  and p roduc t s  of the s tudy .  The informant  r ead  t h e  

consen t  form, r eques t ed  c l a r i f i c a t i o n  i f  needed, and t hen  

completed and s igned  t h e  form i n  e i t h e r  I n u k t i t u t  o r  Engl ish .  

Then, t o  develop a b i o g r a p h i c a l  map and t ime- l ine ,  we 

asked  t h e  informant  t o  i n d i c a t e  where and when he w a s  born.  H i s  

b i r t h  p l a c e  w a s  marked as l o c a t i o n  one (1) on c l e a r  p l a s t i c  

o v e r  a 1: 500,000 map. If t h e  informant  expressed  doubt  about 

h i s  o f f  i c i a l l y  recorded  b i r t h  d a t e ,  t h e  informant*  s best 

e s t i r na t e  o f  h i s  b i r t h  year  was used. The informant  w a s  then 

asked  s e q u e n t i a l l y  t o  show t h e  base  camps o r  s e t t l e m e n t s  where 

he  l i v e d  dur ing  h i s  l i f e  and when he moved t h e r e  ( i . e . ,  

l o c a t i o n  2 ,  3 . . . ) .  



R e l i a b l e  de te rmina t ion  of t h e  y e a r s  t h a t  an informant  

moved w a s  d i f f i c u l t  because many I n u i t  on Baff in  I s l a n d  d i d  no t  

have ca l enda r s  u n t i l  t h e  1970s. To e s t a b l i s h  a t ime- l ine ,  w e  

determined one o r  more mernorable even t s  t h a t  rough ly  co inc ided  

with each  move, and t h a t  could be da t ed  through pub l i shed  o r  

a r c h i v a 1  records  ( i .e . ,  d a t e a b l e  e v e n t s ) .  I f  t h e  in formant  

remained i n  one l o c a t i o n  f o r  more than  seven y e a r s ,  w e  asked 

him t o  r e c a l l  a d d i t i o n a l  d a t e a b l e  e v e n t s  t o  o b t a i n  a minimum 

p r e c i s i o n  o f  23 y e a r s  ( a r b i t r a r i l y  chosen as an a c c e p t a b l e  

l i m i t )  . 
For a n  informantf  s childhood,  c a l e n d a r  yea r s  w e r e  o f t e n  

e s t ima ted  based on h i s  year o f  b i r t h  and r e c o l l e c t i o n s  of h i s  

m a t u r i t y  and a c t i v i t i e s .  Some e l d e r s  remernbered s e e i n g  o r  

hunt ing car ibou whi le :  being c a r r i e d  by t h e i r  mothers on summer 

hunt ing t r i p s  (i-e., usua l ly  2-5 years  o l d ) ,  walking on long 

summer t r i p s  bu t  rernaining w i t h  t h e i r  mothers wh i l e  h u n t e r s  

went t o  f i n d  ca r ibou  ( i . e . ,  4-7 years o l d ) ,  f o l l owing  t h e i r  

f a t h e r s  on summer hunts  and l e a r n i n g  t o  hold a r i f l e  (i. e., 6-9 

years  o l d ) ,  going wi th  t h e i r  f a t h e r s  on win te r  h u n t s  and 

l e a r n i n g  t o  c l ean  and gut  c a r i b o u  ( i . e . ,  8-13 y e a r s  o l d ) ,  be ing  

a t eenage r  and s t a r t i n g  t o  hun t  with persons  o t h e r  t h a t  h i s  

p a r e n t s  e . ,  12-19 years o l d )  , and g e t t i n g  a dog team and 

becoming a n  independent hun te r  ( i . e . ,  15-25 yea r s  o l d )  . These 

approximations w e r e  r e f ined  f o r  each informant u s i n g  a d d i t i o n a l  

in format ion  about h i s  f ami ly ' s  circumstances ( e . g . ,  t h e  

presence,  h e a l t h  and age of  h i s  pa ren t s  (Hantzsch 1977)), and 

d a t e a b l e  events  t h a t  occurred dur ing his youth. 

Reco l l ec t ions  of  events  that a f f e c t e d  t h e  in formant  

p e r s o n a l l y  (e .g . ,  dea th  of a fami ly  rnember) were most r e l i a b l e .  

With permiss ion from the informant,  I examined death, b i r t h  and 

marr iage records  t o  help  e s t a b l i s h  d a t e s  of t h e s e  e v e n t s .  Death 

records  were u s u a l l y  accu ra t e ,  i f  found. Sometimes, I could 

e s t i m a t e  when an informants'  grandparent  o r  p a r e n t  was born 

from t h e  p a r e n t ' s  age  on t h e i r  death  c e r t i f i c a t e .  Before  1940, 

many b i r t h s  were n o t  recorded f o r  s e v e r a l  years ,  making some 



records unreliable. Marriage records also  could be inaccurate 

because Inuit often had traditional marriages years before 

having it recorded. Other methods were used to cross-reference 

date estimates along each time-line. By recalling and counting 

each summer (or winter) that they lived at a certain location, 

informants could usually estimate how many years that they 

hunted in certain areas (i.e., if less than 8-10 years) . 
Several informants could reliably remernber specific years for 

important events in their lives. One informant provided 

information from a short personal diary of events dating back 

more than 30 years. Al1 of his records agreed with the official 

records. 

Other cross-references were mernorable historic events that 

occurred during an informant's life. Examples incfuded: 

overland expeditions by Dewey Soper (Kiameatie, in Inuktitut) 

and Tom Manning (Kupanuak); opening of Hudson's Bay Company 

(HBC) posts, Royal Canadian Mounted Police (RCMP) detachments, 

the Pangnirtung hospital and the Distance Early Warning system; 

importation of reindeer by the Hudson Bay0 s Reindeer Company; 

beginning and ending of World War II; caribou bag limits 

imposed on the Inuit by the RCMP; an epizootic that killed most 

sled dogs in Cumberland Sound (Fig. 2.1); and ear-tagging of 

caribou on the Koukdjuak River and eastern Nettilling Lake. 

Such historic events were used mainly to verify and/or resolve 

conflicts in time-lines established from other information. 

2.2 .5  The f inal  interview : E i r t o r r i c a l  caribou 

distributions, niovunentr, and rcology 

To start the second part of the interview, we explained 

that we wanted information about the informant's own 

observations of caribou or those of their parents. We asked him 

to tell us whenever he provided secondhand information from 

other hunters. Secondhand information was often vague both 

spatially and temporally, and thus potentially misleading. 



Next, t h e  i n fo rman t  was asked t o  recall h i s  first memory about  

c a r i b o u  ( e - g . ,  t h e  f irst  t h e  t h e y  a t e  c a r i b o u  m e a t  o r  t h a t  

t h e y  s a w  c a r i b o u )  and show where he  l i v e d  then.  A l 1  i n fo rman t s  

could  recal l  d e t a i l s  abou t  t h e  f i rs t  c a r i b o u  that t h e y  k i l l e d .  

A f t e r  t h o s e  i n i t i a l  memories, t h e  in fo rmant  w a s  asked to recall 

h i s  o b s e r v a t i o n s  of c a r i bou  f o r  e ach  p l a c e  t h a t  he  l i v e d  i n  

s e q u e n t i a l  o rde r .  If the informant  l i v e d  a t  a l o c a t i o n  f o r  many 

yea r s ,  he was asked t o  d e s c r i b e  c a r i b o u  d i s t r i b u t i o n s  f o r  each 

p e r i o d  between d a t e a b l e  even t s  a l o n g  h i s  t h e - l i n e .  

On t h e  m a p ,  t h e  informant o u t l i n e d  each  a r e a  where ca r ibou  

w e r e  s e e n  a n d  each a r e a  where none w e r e  s e en .  For each  area, w e  

a t t empted  t o  ob t a in  i n fo rma t ion  on: where, when (i. e., month o r  

s e a s o n ) ,  and how many ca r ibou  o r  t r a c k s  w e r e  seen ,  what sex/age  

t h e  c a r i b o u  w e r e ,  and what d i r e c t i o n  t h e  ca r i bou  t r a v e l l e d .  W e  

s e q u e n t i a l l y  numbered each a r e a ,  wh i l e  t h e  numbers, I n u k t i t u t  

names and d e s c r i p t i v e  in fo rmat ion  w e r e  tape-recorded.  Because 

t h e  i n t e r v i e w e r  could  no t  l e a r n  t h e  I n u k t i t u t  names f o r  a l 1  

l o c a t i o n s  a c r o s s  s o u t h e r n  Baf f in  I s l a n d ,  he r e l i e d  main ly  on 

t h e  mapped numbers. I n u k t i t u t  p l a c e  names can be i n f o r m a t i v e  

abou t  t h e  u s e  of an  area by c a r i b o u  and o t h e r  w i l d l i f e  (G.  

W i l l i a m s  p e r s .  comm.). The i n t e r v i e w e r  l e a r n e d  such  names 

whenever their  s i g n i f i c a n c e  became appa ren t .  

I n fo rman t s  could  r e a d i l y  d e s c r i b e  c a r i b o u  d e n s i t i e s  based 

en s e a s o n a l  and i n t e r a n n u a l  changes i n  r e l a t i v e  abundance, 

d i f f e x e n c e s  i n  abundance between each  i n fo rman t ' s  h u n t i n g  

a r e a s ,  and the informants '  needs .  When c a r i b o u  were rare, many 

in formants  could  recall d e t a i l s  of i n d i v i d u a l  hun t ing  t r i p s  

t h a t  o c c u r r e d  up t o  60 yea r s  p r e v i o u s l y .  However, when ca r i bou  

were more abundant  t h a n  t h e i r  needs ,  t h e i r  recall u s u a l l y  

became more gene ra l i z ed  when d e s c r i b i n g  c a r i b o u  abundance. Most 

in fo rmants  mapped t h e  r o u t e s  t h a t  t h e y  t r a v e l l e d  and t h e  axeas 

t h a t  t h e y  s ea r ched  i n  o r d e r  t o  i l l u s t r a t e  t y p i c a l  d i s t r i b u t i o n s  

of  c a r i b o u  between d a t e a b l e  e v e n t s .  

I n  the  f i n a l  p a r t  of t h e  i n t e rv i ew ,  in fo rmants  w e r e  asked 

t o  d i s c u s s  e c o l o g i c a l  f a c t o r s  t h a t  might cause  e i t h e r  s h o r t -  o r  



long-term changes in the caribou populations. This part of the 

interview was less structured. Our aim was to let the informant 

select factors that he viewed as important. 

Each tape was translated and transcribed into English by 

an experienced interpreter who was usually not the interpreter 

who participated in a particular interview. This maximized the 

likelihood of detecting alternative interpretations, or 

nuances, in the Inuktitut portion of the interviews. 

Translators with knowledge of local dialects and place names 

were selected, if possible. 1 scrutinized translated 

transcripts for inappropriate wording of questions and 

eliminated affected answers (see examples in Discussion). As 

well, 1 examined the wording of answers to determine the 

certainty of the informant's reply. 

The caribou observations of each informant were summarized 

chxonologically and plotted on clear plastic over a 1:500,000 

map for each decade, producing a time series of overlays. The 

written summaries and overlays for al1 informants were merged; 

from which, the collective knowledge of Inuit informants about 

long-term changes in caribou distribution and density was 

compiled (Chapter 3) . 
Occasionally, we could not meet the minimum precision of 

+3 years, usually due to inadequate interviewing rather than - 
the inadequacy of an informant's memory. If precise timing was 

not crucial to the relevance of the informant's knowledge 

(e-g., typical seasonal migration patterns), such information 

was used. Otherwise, temporally imprecise information was 

ignored. 

The reliability of each informant's observations was 

ranked based on the source of each observation as follows: 

(1) "personal" information or firsthand observations by the 

informant; (2) 'parental8' information or secondhand knowledge 



from p a r e n t s ,  g randparen t s  o r  o t h e r  family m e m b e r s  who assumed 

r e s p o n s i b i l i t y  f o r  t r a i n i n g  t h e  in formant  a s  a youth  (Laughl in  

1968 ) ;  (3 )  .secondhan&' i n fo rma t ion  from o t h e r  hun te r s ;  and  

( 4 )  ' specu la t ive"  i n fo rma t ion  o r  unconfirmed e x t r a p o l a t i o n s  

from obse rva t i ons .  P a r e n t a l  i n fo rma t ion  was accep t ed  a s  

r e l i a b l e  because  of t h e  s u r v i v a l  importance t h a t  i t  had f o r  t h e  

p a r e n t ' s  o f f s p r i n g .  T h i s  importance was ev iden t  i n  t h e  g r e a t e r  

d e t a i l  of p a r e n t a l  in format ion  provided by informants ,  as 

compared w i t h  secondhand i n fo rma t ion  from o t h e r  hun te r s .  

Secondhand i n fo rma t ion  from o t h e r  h u n t e r s  was used only  i f  it 

w a s  a t  least p a r t i a l l y  co r robo ra t ed  by persona1 o r  p a r e n t a l  

knowledge. 

S p e c u l a t i v e  in format ion  was cons idered  leas t  r e l i a b l e .  

T h i s  type  o f  in format ion  commonly a r o s e  a f t e r  animal  d e n s i t i e s  

decreased  i n  a given area. When animal  numbers a p p a r e n t l y  

i n c r e a s e d  i n  ano ther  area soon a f t e r  d e c l i n i n g  i n  t h e  fo rmer  

area, in formants  sometimes s p e c u l a t e d  t h a t  t h e  animals  moved 

between t h e  two a r e a s .  However, t h e  t r e n d s  i n  each  l o c a l  

popu la t i on  may have been independent  (e .g . ,  an imals  may have  

immigrated from and/or  ernigrated t o  a  t h i r d  unknown a r e a ) .  Th i s  

cou ld  be t r u e  f o r  b o t h  s ea sona l  m ig ra t i ons  and long-term 

popu la t i on  changes.  S p e c u l a t i v e  in format ion  abou t  ca r ibou  

abundance and d i s t r i b u t i o n  was n o t  used, bu t  s p e c u l a t i o n  abou t  

e c o l o g i c a l  f a c t o r s  t h a t  might cause  popula t ion  change was. 

I n u i t  r ecognize  s i x  e c o l o g i c a l  seasons  based on changes  i n  

s e a  and t e r r e s t r i a l  snow and ice cond i t i ons ,  and d a y l i g h t  

p e r i o d  (e .g . ,  Brody 1976, Map 4 5 ) .  The t iming o f  t he se  s e a s o n s  

w i t h i n  s o u t h e r n  Ba f f i n  I s l a n d  v a r i e s  wi th  d i f f e r e n c e s  i n  sea 

ice ( e .  g . ,  p rox imi ty  of t h e  f l o e  edge)  and/or  t e r r a i n  

c o n d i t i o n s  ( e . g . ,  e l e v a t i o n  and a s p e c t ) .  I n u i t  in formants  

u s u a l l y  d e s c r i b e d  s e a s o n a l  movements o f  ca r ibou  f o r  t h e i r  own 

seasons ,  which w e r e  t h e n  t r a n s l a t e d  i n t o  a p p r o p r i a t e  months o f  

t h e  year  based  on t h e  u s u a l  t iming  of  a season n e a r  each 

s e t t l e m e n t .  T h i s  t r a n s l a t i o n  was somewhat a r t i f i c i a l  because  a 

g iven  e c o l o g i c a l  season  rnay occur  i n  c e r t a i n  months i n  most 



y e a r s ,  b u t  t h e n  may have o c c u r r e d  i n  d i f f e r e n t  months i n  t h e  

year (s ) f o r  which t h e  in fo rmant  was d e s c r i b i n g  s e a s o n a l  c a r i b o u  

d i s t r i b u t i o n s .  

Arima (1976) found  a h i g h  d e g r e e  o f  concur rence  between 

p u b l i s h e d  r e c o l l e c t i o n s  o f  I n u i t  i n fo rmant s  and w r i t t e n  r e c o r d s  

from o t h e r  s o u r c e s .  I n u i t  do n o t  need w r i t t e n  ev idence  t o  

c o n f i r m  t h e  v e r a c i t y  o f  t h e i r  o r a l  knowledge and t r a d i t i o n s ,  

and w e  do n o t  q u e s t i o n  t h i s  i n h e r e n t  v e r a c i t y .  Never the les s ,  1 

needed t o  assess whe the r  o r  n o t  1 u n i n t e n t i o n a l l y  i n t r o d u c e d  

i n a c c u r a c i e s  whi le  e s t a b l i s h i n g  t i m e - l i n e s  f o r  i n d i v i d u a l  

i n f o r m a n t s ,  and t h e n  accumulated p o s s i b l e  i n a c c u r a c i e s  whi le  

compi l ing  i n f o r m a t i o n  f o r  a l 1  i n f o r m a n t s .  1 examined 

concur rence  between t h e  t i m e - l i n e s  and o t h e r  d a t a  of d i f f e r e n t  

in fo rmant s  (e.g,, when t h e  p a r e n t a l  knowledge of one in fo rmant  

ove r l apped  the p e r s o n a l  o b s e r v a t i o n s  of o l d e r  i n f o r m a n t s ) .  1 

found no c o n t r a d i c t o r y  ev idence  i n  any such comparisons,  

a l t h o u g h  p a r e n t a l  knowledge w a s  u s u a l l y  sornewhat vague compared 

w i t h  p e r s o n a 1  o b s e r v a t i o n s  ( e .g . ,  r e f e r e n c e s  t o  Amadjuak Lake 

a s  a whole as opposed t o  t h e  n o r t h e a s t e r n  s h o r e  o f  t h e  l a k e ) .  

Many comparisons i n v o l v e d  t h e  p e r s o n a l  o b s e r v a t i o n s  o f  two o r  

more i n f o r m a n t s  h u n t i n g  c a r i b o u  i n  t h e  same o r  a d j a c e n t  a r e a s  

a t  t h e  same t i m e .  Al though 1 exarnined a l 1  s u c h  c a s e s ,  no c l e a r  

examples o f  c o n t r a d i c t o r y  e v i d e n c e  could  be found. 

T h e  p r e c i s i o n ,  a c c u r a c y  and d e t a i l  o f  I n u i t  r e c o l l e c t i o n s  

a l s o  a g r e e d  w i t h  w r i t t e n  a r c h i v a 1  r e c o r d s .  For  example, 

P a u l a s s i e  Pootoogook ( p e r s .  comrn.) s t a t e d  u n e q u i v o c a l l y  t h a t  i n  

1944 h e  r e c e i v e d  a l a r g e  supp ly  o f  c a r i b o u  s k i n s  and m e a t  f rom 

h i s  b r o t h e r  and b ro the r - in - l aw l i v i n g  a t  N e t t i l l i n g  Lake. I n  

t h e  May 1 9 4 4  d i a r y  summary f o r  the HBC p o s t  i n  Cape Dorse t  (HBC 

1 9 4 4 ) ,  t h e  p o s t  manager remarked t h a t  two members o f  t h e  

Pootoogook farni ly had been a t  N e t t i l l i n g  Lake f o r  a f u l l  yea r  

and r e t u r n e d  on 18  May 1944 w i t h  a s u p p l y  o f  c a r i b o u  s k i n s  and  



meat for the next year, 1 did not detect any cases in which an 

informant incorrectly stated a year or other fact without 

himself assigning some equivocation in his statement. 

Overlapping information among informants for 1945-58 

initially suggested that the methods may have produced some 

gaps and discrepancies, but historical information verified 

that none existed. In the following case description, years 

stated directly by informants are worded to reflect any 

uncertainty stated by the informants. k-ears obtained from t h e -  

lines are shown in brackets, [ ] ,  some with examples of dateable 

events used to establish those the-lines. 

O No Cape Dorset informants reported hunting near Nettilling 

Lake [during 1946-501, although caribou were not found 

closer to the coast of Hudson Strait [until the 1950~1 

(Chapter 3) . During 1946-48, hunters from Cape Dorset who 

lived at Nettilling Lake began travelling to Pangnirtung 

to trade (J. Mike pers. corn,). This suggested a temporal 

gap in information obtained from Cape Dorset informants. 
During a "ban" on caribou hunting [in the late 1940~1, 

Pauloosie Angmarlik (pers. comrn.) was asked by the HBC to 

change his fox trapping area from Nettilling Lake to 

southeastern Cumberland Peninsula for two years. Jamesie 

Mike suggested that the "ban1' started sometime during 

1943-45. Jamesie and other hunters moved with Pauloosie to 

Cumberland Peninsula where they lived during 1946-48. 

Jaco Evic (pers. comm.) reported that during 1945-50, 

Inuit in Cumberland Sound were told by the RCMP to stop 

harvesting caribou during winter, and to take no more than 

five caribou during summer. Several informants in 

Pangnirtung heard of these llregulations", but understood 

several versions of them. Only one "Cape Dorset" family, 

originally from Pond Inlet, lived at Nettilling Lake 

during this five-year "ban1*, and the RCMP told that family 

to leave Nettilling Lake because they were no longer 

allowed to hunt caribou in winter (J. Evic pers. corn.). 



John Tongak (pers. comme) moved w i t h  h i s  p a r e n t s  and 

grandparen t s  from Pond I n l e t ,  t o  I g l o o l i k ,  t o  Cape Dorset ,  

and f i n a l l y  t o  N e t t i l l i n g  Lake [dur ing  t h e  1 9 4 0 ~ 1  . H i s  

f i r s t  d a t e a b l e  r e c o l l e c t i o n  wh i l e  l i v i n g  i n  N e t t i l l i n g  

Lake w a s  l e a r n i n g  a b o u t  t h e  s i n k i n g  of  t h e  RMS Nascopie 

near  Cape Dorset [in 1947 (Appleton 1968) 1 . John8 s f a t h e r  

and g r a n d f a t h e r  i n i t i a l l y  t r a v e l l e d  t o  Cape Dorset t o  

t r ade .  L a t e r ,  a  Pangni r tung  e l d e r ,  Aksayuk, guided them t o  

Pangnir tungr  where J o h n f s  f a t h e r  and g r a n d f a t h e r  

subsequen t ly  t r a d e d .  More t h a n  a year  l a t e r ,  John l s  f ami ly  

moved t o  Cumberland Sound u n t i l  h i s  g r a n d f a t h e r  r e t u r n e d  

t o  Pond I n l e t  i n  1951  on t h e  medical  s h i p ,  CCGS C.D .  Howe 

[which w a s  launched i n  1950 (Appleton 1 9 6 8 ) ] ,  and h i s  

f a t h e r ' s  f ami ly  r e t u r n e d  i n  1952. 
Lucass ie  Nutara luk ( p e r s .  comm.) moved from Cape Dor se t  t o  

I q a l u i t  i n  1951, where t h e  RCMP t o l d  him t h a t  he c o u l d  

t ake  o n l y  two c a r i b o u  each y e a r .  Harry Kilabuk ( p e r s .  

comm.) r e p o r t e d  t h a t  f o r  about  f o u r  y e a r s  beginning around 

1950,  he  w a s  a l lowed t o  harvest five c a r i b o u  i n  w i n t e r  and 

any number i n  summer. 

Sandy Akavak ( p e r s .  cornm.) r e p o r t e d  t h a t  t h e  RCMP f i rs t  

l i m i t e d  ca r ibou  h u n t i n g  by Kimrnirut I n u i t  i n  1953 o r  1954 

when c a r i b o u  first r e t u r n e d  t o  Meta I n c o g n i t a  Pen insu l a  

(Fig .  2 . 1 )  . A mar r i ed  hun t e r  cou ld  t a k e  f i v e  ca r ibou  

annua l l y r  whi le  a s i n g l e  Inuk could  t a k e  o n l y  one (S.  

Akavak p e r s .  comm.). The law was irnplemented f o r  f o u r  t o  

f i v e  y e a r s  near  Kimmirut [ i .  e. ,  u n t i l  1957-591 . 
To r e s o l v e  t h e  a p p a r e n t  i n fo rma t ion  gaps and t iming 

d i s c r e p a n c i e s ,  1 f i r s t  examined t h e  f e d e r a l  Northwest Game A c t  

and Regula t ions  which d i d  n o t  l i m i t  c a r i bou  h a r v e s t i n g  by  I n u i t  

du r ing  t h e  1940s .  The Northwest  Game A c t  was r e p e a l e d  i n  A p r i l  

1 9 4 9  and r e p l a c e d  by t h e  Northwest T e r r i t o r i e s  (NWT) Game 

Ordinance. I n  September 1949, S e c t i o n  33 of t h e  Ordinance w a s  

amended t o  p e r m i t  hun t ing  o f  c a r i bou  on Ba f f i n  and Bylot 

i s l a n d s  on ly  d u r i n g  August 1 - September 15, up t o  a l i m i t  



s p e c i f i e d  on e a c h  h u n t e r r s  l i c e n s e .  I n  June  1953, t h e  Ordinance 

was r e v i s e d  and s e c t i o n  25 s p e c i f i e d  t h a t  a h u n t e r  w i t h  a  

fami ly  could  t a k e  f i v e  c a r i b o u  and s i n g l e  hun t e r s  cou ld  t a k e  

only  one c a r i b o u  du r ing  t h e  summer season .  These l i m i t a t i o n s  

were removed via S e c t i o n  3  ( 2 )  i n  June 1955, and t h e n  r eenac t ed  

from January  1957 to January  1958 through amenciments t o  

Sec t i ons  3 ( 2 )  , 3 ( 3 )  and 25. Th i s  l e g i s l a t i v e  h i s t o r y  sugges ted  

that t h e  a ccoun t s  o f  L. Nutara luk,  H .  Kilabuk, and S. Akavak i n  

I q a l u i t  and Kimmirut i n  the 1950s w e r e  c o r r e c t ,  b u t  t h a t  t h e  

t iming o f  t h o s e  o f  J. Evic, J. M i k e ,  J. Tongak and P. Angrnarlik 

n e a r  Pangnir tung [dur ing  t h e  l a t e  1 9 4 0 ~ 1  were o f f  by f i v e  

years . 
A l 1  of  t h e  apparen t  gaps  and d i s c r e p a n c i e s  w e r e  r e so lved  

through a  March 1947 l e t t e r  from R.A. Gibson, Deputy 

Comrnissioner o f  t h e  NWT t o  R.H. Chessh i re  o f  t h e  HBC r ega rd ing  

government concerns  about  d e p l e t i o n  o f  c a r i bou  numbers on 

sou thern  B a f f i n  I s l a n d  (HBC 1947) .  That  l e t te r  s t a t e d  t h e  

fo l lowing : 

O I n  summer 1945, 17 f a m i l i e s  from Cape Dorse t  l i v e d  year-  

round n e a r  N e t t i l l i n g  Lake. During 1945, t h e  HBC and 

Baf f in  T rad ing  Company i n  Cape Dorse t  ag reed  n o t  t o  o u t f i t  

I n u i t  t o  t r a p  foxes  n e a r  N e t t i l l i n g  t a k e .  B y  surnmer 1946, 

15 of  t h e  17 f a m i l i e s  had r e tu rned  t o  Cape Dorse t .  

O I n  autumn 1946, t h e  RCMP i n  Pangnir tung r e p o r t e d  t h a t  the  

remaining two f a m i l i e s  o r i g i n a l l y  frorn w I g l o o l i k "  v i s i t e d  

Pangnir tung and "promised . . . ( t o )  r e t u r n  t o  I g l o o l i k  

b e f o r e  s p r i n g  (1947) . " 
O Gibson a sked  Ches sh i r e  t o  aga in  v ' i n s t r u c t "  HBC Post  

Managers a t  Cape Dorset and Pangnir tung t o  "discourage  . . 
. ( t h e  I n u i t )  i n  t h e  exce s s ive  t a k i n g  of c a r i bou . "  

Gibsonfs  l e t t e r  confirmed t h a t  t h e  s e l e c t i o n  of  Cape Dorset  

informants  d i d  n o t  a c c i d e n t a l l y  c r e a t e  t h e  on ly  i n fo rma t ion  gap 

i d e n t i f i e d  i n  t h e  s t u d y ' s  temporal  coverage.  The l e t t e r  a l s o  

co r robo ra t e s  i n fo rma t ion  p rov ided  by I n u i t  a lmost  5 0  years 

l a te r ;  i n c l u d i n g  a c t i v e  government-directed discouragernent o f  



caribou harvesting by Cape Dorset and Pangnirtung Inuit before 

legislation was set up in 1949. Combined with probable 

linguistic misinterpretations, the lack of specific regulations 

in the 1 9 4 0 ~ ~  RCMP discretion in specifying harvest limits on 

individual licences during 1949-53, and the on-and-off effect 

of amendments during 1955-58 probably account for the variety 

of restrictions understood by individual hunters. The HBC Post 

Managers in Cape Dorset and Pangnirtung effectively met the 

goals outlined by Gibson. After committing to a 'ban'' of five 

years near Pangnirtung (J. Evic pers. comm.), the RCMP 

apparently used considerable discretion in where and when they 

applied the legislated regulations during the 1950s. The RCMP 

appaxently had little success limiting the harvest of caribou 

along Hudson Strait at least during 1952 and 1953 (Scott 1953- 

54). 

This methodology had several similarities with that of 

Freeman (1976) and others who used map biographies to document 

aboriginal land use. Although precise time-lines might be 

generated from the raw data (P. Usher pers. comm.), Freeman 

(1976) did not present the results with sufficient precision to 

allow wildlife managers to identify population changes that may 

have been ecologically important. Additionally, much of the 

questioning in interviews focussed on differentiating between 

areas with target animals (i-e., specific sex/age categories), 

areas with animals at densities too low for efficient hunting, 

areas with non-target animals, and areas without animals (e. g . , 
travel routes). Given that Freeman (1976) focussed on land use 

(i.e., areas that Inuit used for any purpose) that data 

probably did not attain the detail sought in this study. 



The firsthand and parental knowledge of any given number 

of informants is unlikely to represent a complete picture of 

al1 indigenous knowledge about historical changes within any 

wildlife population. In this study, each informant provided new 

insights, suggesting that 1 had not exhausted al1 potential 

information that might have been available from Inuit in 

Pangnirtung, Iqaluit, Kimmirut and Cape Dorset. Logistical 

constraints inevitably limit the number of settlements and 

informants that can be included in any study. As a result, 

local consultation is critical in identifying potential 

informants with the most extensive and reliable knowledge, and 

researchers must balance the conflicts between thoroughness, 

accuracy, precision and costs. 

Other factors may have created some response bias during 

each interview, including: reluctance of informants to reveal 

proprietary or sensitive knowledge, withholding of information 

that the informant assumes is known or obvious to the interview 

team, lack of recall of specific facts during the interview, 

intentional deference to other informants who may be seen as 

more knowledgeable, inadequate or inappropriate questioning by 

the interview team, and/or inadequate comprehension by the 

interview team of information that was provided. Most of these 

factors were reduced by briefing the interpreters and 

informants before and during the interviews. The potential 

ef fects of these factors depend largely on the trust and 

patience of the interview team and each informant. Discussion 

of the consent form allowed the interview team to familiarize 

themselves with the concerns of each informant and take steps 

not to inflame his sensitivities. 

The informant may filter some information if he or she 

perceives the interviewer as an expert who might either 

disbelieve or misuse the information. Relating similar examples 

of information from informants in other settlements or through 



s c i e n t i f i c  r e sea rch  helped lower  such b a r r i e r s .  Barker and 

Cross  (1992) a l s o  used t h i s  t e chn ique  i n  Africa. The r e s e a r c h e r  

must be convinced of t h e  a u t h e n t i c i t y  o f  each  example, and of 

a b o r i g i n a l  knowledge o v e r a l l ,  o r  in formants  may d e t e c t  t h e  

r e s e a r c h e r ' s  skep t i c i sm and/or  misunders tanding i n  t h e  

r e t e l l i n g  o f  I n u i t  knowledge. As w e l l ,  t h e  in te rv iewer  must n o t  

draw on c l o s e l y  over lapp ing  examples because t h e  informant may 

be l e d  t o  provide  o n l y  c o r r o b o r a t i n g  evidence that he o r  she 

t h i n k s  t h e  i n t e rv i ewer  wants to hea r .  S e v e r a l  informants were 

r e l u c t a n t  t o  provide  in format ion  f o r  which o t h e r  i n f  ormants 

w e r e  viewed as having more e x p e r t i s e .  These informants o f t e n  

provided t h e i r  informat ion a f t e r  t h e y  w e r e  given examples of 

how s i m i l a r  in format ion  from several informants  r e f i n e d  s p a t i a l  

and temporal  d e t a i l s ,  as i n  t h e  c a s e  desc r ibed  i n  t h e  Resu l t s .  

Johannes (1993) suggested that t h e  r e l i a b i l i t y  o f  an 

informantf  s evidence can  be determined by ask ing  a s e r i e s  o f  

p l a u s i b l e  ques t i ons  f o r  which t h e  informant could not know t h e  

answer. 1 discourage  any a t t emp t  t o  employ such a  t a c t i c  w i th  

I n u i t  informants .  The g r e a t e s t  p o t e n t i a l  for i n c o r r e c t  

conc lus ions  occurred when the i n t e r v i e w e r  as  ked lead ing  

ques t i ons ,  l i k e  ' D i d  ca r ibou  m i g r a t e  from Foxe Peninsula t o  

N e t t i l l i n g  Lake i n  s p r i n g  1925?" For many I n u i t ,  ques t ion ing  

o t h e r  pe r sons  about t h e i r  f a c t s  is impo l i t e  (J. Tigu l l a r aq  

p e r s .  corn .  ) . When we i n a d v e r t e n t l y  asked such  leading 

ques t i ons ,  t h e  I n u i t  in formants  u s u a l l y  responded 

a f f i r m a t i v e l y ,  but  sometimes w i thou t  any persona1 knowledge, 

assuming t h a t  t he  i n t e rv i ewer  had a sound b a s i s  fo r  t h e  

ques t ion .  To d i s ag ree  openly, a n  Inuk rnay need t o  h a v e  pe rsona1  

knowledge t o  t h e  c o n t r a r y  and c o n s i d e r  t h a t  s t a t i n g  t h a t  

d isagreement  is  s u f f i c i e n t l y  impor tan t .  Perhaps more impor tan t ,  

once any informant s u s p e c t s  t h a t  t h e  i n t e rv i ewer  i n t e n t i o n a l l y  

employs Johannes' (1993) t a c t i c ,  t h e  i n t e rv i ewer  ris k s  l o s i n g  

c r e d i b i l i t y  with a l 1  in formants .  

The l o n g  sea sona l  mig ra t i ons  o f  B a f f i n  Is land ca r ibou  

( i - e . ,  up t o  240 k m ) ,  as d e p i c t e d  by Brody (1976, Map 46), 



s u g g e s t s  t h a t  Freeman (1976) accep ted  s p e c u l a t i v e  i n fo rma t ion .  

During t h e  1985 i n t e rv i ews  i n  Cape Dorset ,  t h e  i n t e r v i e w e r  

e x t r a c t e d  agreement from s e v e r a l  in fo rmants  about  similar long-  

d i s t a n c e  migra t ions ,  u s ing  l e a d i n g  q u e s t i o n s .  However, no 

in fo rmant  sugges ted  t h a t  he had fo l lowed ca r ibou  throughout  

t h e i r  migra t ions .  When l e a d i n g  q u e s t i o n s  w e r e  avoided,  t h e  

p r e c i s i o n  of t h e  in fo rmants f  knowledge became r e a d i l y  a p p a r e n t .  

Informants  u s u a l l y  de sc r i bed  s e a s o n a l  m ig ra t i ons  o n l y  w i t h i n  

t h e i r  immediate hun t ing  areas by p l a c i n g  s m a l l  a r rows i n  

s p e c i f i c  l o c a t i o n s  on maps, and i n  some cases by r e f u s i n g  t o  

s u g g e s t  any mig ra t i on .  For example, Etuangat  Aksayuk ( p e r s .  

comm.) i n d i c a t e d  t h a t  he s a w  c a r i b o u  a long  t h e  n o r t h  and s o u t h  

s h o r e s  o f  Koukdjuak River  i n  summer du r ing  c1916-23. However, 

he s t a t e d  t h a t  he d i d  not  know i f  t h e y  migra ted  a c r o s s  t h e  

r i v e r  because he  never s a w  them c r o s s i n g  t h e  r i v e r .  Most 

in fo rmants  d i sp l ayed  s i m i l a r l y  d i s c i p l i n e d  memories o f  

e m p i r i c a l  f a c t s .  

A f t e r  t h e  i n t e r v i e w e r  i n i t i a l l y  exp l a ined  t h e  impor tance  

of pe r sona1  and p a r e n t a l  i n fo rma t ion  over  secondhand and 

s p e c u l a t i v e  informat ion,  i n fo rman t s  u s u a l l y  p re faced  secondhand 

o r  s p e c u l a t i v e  in fo rmat ion  w i th  ph ra se s  such a s  '1 have not  

seen  i t  myself ,  b u t  . . . " Although secondhand and s p e c u l a t i v e  

i n fo rma t ion  may be c o r r e c t ,  e x t e n s i v e  r e l i a n c e  on it could  l e a d  

t o  wrong conc lus ions  t h a t  cou ld  l e a v e  t h e  i n c o r r e c t  impress ion  

t h a t  I n u i t  knowledge i s  n o t  dependable.  Loca l  indigenous  

e x p e r t s  a r e  as concerned abou t  c o r r e c t  f a c t s  a s  any s c i e n t i f i c  

r e s eaxche r  (Johannes 1 9 9 3 ) .  

D i f f e r e n t  types of I n u i t  h u n t e r s  ( e . g . ,  s e a l  and c a r i b o u  

h u n t e r s )  d i f f e r  i n  t h e  e x t e n t  and t ypes  o f  knowledge t h a t  t h e y  

can prov ide  (P .  Kilabuk p e r s .  comrn.). As w e l l ,  d i f f e r e n t  

h u n t e r s  have d i f f e r i n g  levels o f  demand f o r  d i f f e r e n t  s p e c i e s ,  

and consequen t ly  expend d i f f e r i n g  amounts o f  e f f o r t  t o  h a r v e s t  

each s p e c i e s  ( P .  Kilabuk p e r s .  comrn.). Seal hun t e r s  u s u a l l y  

h a r v e s t  ca r ibou  o p p o r t u n i s t i c a l l y  a l ong  the  Coast,  r a t h e r  t h a n  

under tak ing  e x t e n s i v e  t r i p s  i n l a n d  t o  a r e a s  wi th  h i g h e r  c a r i b o u  



d e n s i t i e s .  Aithough seal h u n t e r s  u s u a l l y  had f ragmentary  

i n f o r m a t i o n  a b o u t  car ibou,  t h e i r  knowledge r a r e l y  d u p l i c a t e d  

t h a t  of  c a r i b o u  hun te r s .  For example, seal h u n t e r s  w e r e  o f t e n  

the  first t o  d e t e c t  t h e  r e t u r n  o f  c a r i b o u  t o  c o a s t a l  a r e a s  

a f t e r  y e a r s  of absence. 

The d i f f e r i n g  c h a r a c t e r i s t i c s  of seal and ca r i bou  h u n t e r s  

w e r e  i n c o r p o r a t e d  i n t o  t h e  s t r a t e g y  o f  d a t a  c o l l e c t i o n  and 

a n a l y s i s .  Most hun t e r s  born  be fo r e  1930  on s o u t h e r n  Baf f in  

I s l a n d  were c a r i b o u  hun t e r s ,  whi le  t h o s e  born  d u r i n g  t h e  la te  

1930s and  1940s were predominate ly  seal  h u n t e r s ,  probably  due 

t o  low d e n s i t i e s  of  ca r ibou  dur ing  t h e  l a t t e r  p e r i o d  (Chapter  

3 ) .  When i n i t i a t i n g  i n t e rv i ews  i n  a new area, i n t e r v i e w s  w i t h  

younger h u n t e r s  were i n t e n t i o n a l l y  s chedu l ed  b e f o r e  o l d e r  

h u n t e r s ,  i f  p o s s i b l e .  When a n  o l d e r  c a r i b o u  e x p e r t  was 

i n t e r v i e w e d  first, t h e  i n t e r v i e w e r  sornetirnes became confused by 

e x t e n s i v e  a e t a i l e d  in fo rmat ion .  Sens ing  a  l a c k  o f  f u l l  

comprehension, some informants  appeared  t o  wi thho ld  some 

d e t a i l s  t o  make t h e i r  i n t e rv i ews  more e f f i c i e n t .  On t h e  o t h e r  

hand, by i n i t i a l l y  in te rv iewing  younger seal hun t e r s ,  t h e  

i n t e r v i e w e r  b u i l t  a  background t h a t  enab l ed  him t o  adequa t e ly  

comprehend d e t a i l s  provided by l o c a l  c a r i b o u  e x p e r t s .  

Car ibou h u n t e r s  who wi tnessed g r adua1  changes among 

c a r i b o u  ove r  s e v e r a l  decades sometimes had d i f f i c u l t y  r e c a l l i n g  

when and where s p e c i f i c  popu l a t i on  changes occu r r ed .  Sometimes 

t h i s  can  b e  overcome by having t h e  i n fo rman t  r e c a l l  d e t a i l s  o f  

s p e c i f i c  hun t i ng  t r i p s  ( i . e . ,  once e v e r y  4-6  y e a r s ,  i f  

p o s s i b l e ) .  As w e l l ,  o t h e r  hun t e r s  who i n f r e q u e n t l y  hunted t h e  

same a r e a  more p r e c i s e l y  i n d i c a t e d  t h e  t im ing  o f  major  changes 

i n  c a r i b o u  d e n s i t y  and d i s t r i b u t i o n  because  t h e i r  obse rva t i ons  

w e r e  s e p a r a t e d  by  longer  pe r i ods .  T h i s  became most ev iden t  

a f t e r  1960  when s e v e r a l  in fo rmants  t e m p o r a r i l y  l e f t  t h e i r  

t r a d i t i o n a l  homes t o  t ake  jobs  f o r  f i v e  t o  t e n  y e a r s  i n  o t h e r  

s e t t l e m e n t s .  When each r e t u r n e d  t o  hun t  c a r i b o u  i n  h i s  

t r a d i t i o n a l  area, he could d e f i n e  specific temporal and spatial 

changes i n  c a r i b o u  d i s t r i b u t i o n .  If he  had hunted e x t e n s i v e l y  



near h i s  ternporary home, h e  could  p r o v i d e  specific i n fo rma t ion  

about  that area t o o .  Therefore ,  t h e  observations o f  t r a n s i e n t  

and par t - t i rne  h u n t e r s  should  n o t  be  i gno red .  

S e a l  and p a r t - t h e  h u n t e r s  had less demand f o r  c a r i b o u  

t han  d i d  ca r ibou  hun t e r s ,  and t h e  dernands o f  i n d i v i d u a l  h u n t e r s  

changed depending on t h e  s i z e  of t h e i r  extended families, 

a v a i l a b i l i t y  of store goods and o t h e r  f a c t o r s .  Consequent ly ,  

comparat ive  d e s c r i p t i o n s  of c a r i bou  abundance i n  d i f f e r e n t  

areas and p e r i o d s  w e r e  impor tan t  i n  r e s o l v i n g  a p p a r e n t  

d i s c r e p a n c i e s  r e l a t i v e  t o  t h e  needs o f  d i f f e r e n t  h u n t e r s .  

A t t e n t i o n  w a s  a l s o  g iven  t o  t h e  y e a r ,  s ea son  and s ex / age  

of t h e  c a r i b o u  observed.  Two d i f f e r e n t  i n fo rman t s  (or one 

in formant  a t  d i f f e r e n t  p o i n t s  i n  t h e  i n t e r v i e w )  may a p p a r e n t l y  

c o n t r a d i c t  each o t h e r  ( o r  h i m s e l f )  f o r  a given a r e a ,  b u t  t h e y  

may be d i s c u s s i n g  d i f f e r e n t  d i s t r i b u t i o n s  among sea sons ,  y e a r s  

and/or sex /age  groups  (L .  Nutara luk p e r s .  corn.). Generally, 

i n fo rman t s  were p a t i e n t ,  a l lowing  many q u e s t i o n s  t o  c l a r i f y  

such p o t e n t i a l l y  confus ing d e t a i l s .  

I n e v i t a b l y ,  apparen t  d i s c r e p a n c i e s  a r o s e  i n  s p a t i a l  and 

tempora l  changes i n  ca r ibou  d i s t r i b u t i o n  based on t h e  

o b s e r v a t i o n s  o f  d i f f e r e n t  in formants .  For example, some 

in fo rman t s  p rov ided  va luab l e  i n fo rma t ion  f o r  t h e i r  t r a d i t i o n a l  

hun t ing  a r e a s  i n  some years ,  b u t  no t  i n  o t h e r  y e a r s .  I n  some 

years, c i rcumstances  ( e .  g., employment, h e a l t h  problems ) may 

reduce t h e  hun t ing  o p p o r t u n i t i e s  t h a t  a n  in formant  may have 

had, c aus ing  t h e  informant ' s  geographic  coverage t o  shrink. 

S u p e r f i c i a l l y ,  h i s  obse rva t i ons  may s u g g e s t  a r e d u c t i o n  i n  t h e  

s p a t i a l  d i s t r i b u t i o n  of c a r i bou ,  i n  a p p a r e n t  c o n t r a d i c t i o n  w i t h  

t h e  o b s e r v a t i o n s  o f  o t h e r  in formants .  In formants f  b i o g r a p h i e s  

and t ime - l i ne s  w e r e  c r i t i c a l  i n  de t e rmin ing  which i n fo rman t s  

had adequa t e  o p p o r t u n i t i e s  t o  observe  changes during specific 

y e a r s  i n  s p e c i f i c  a r e a s  ( i .e . ,  primary i n f o m a n t s ) .  I f  



c i rcumstances  changed f o r  one primary informant ,  w e  sought  

a d d i t i o n a l  in formants  who cou ld  f i l 1  t h e  appa ren t  gaps .  

Informantsf  wording o f  t h e i r  o b s e r v a t i o n s  a l s o  al lowed 

assessrnent of t h e  r e l a t i v e  weight  t o  g ive  t o  obse rva t i ons  of 

each in formant .  On occas ion ,  a n  i n t e r p r e t e r  suggested t h a t  t h e  

informant  was c e r t a i n  o f  a  s p e c i f i c  po in t ,  b u t  examination o f  

t h e  t r a n s l a t e d  t r a n s c r i p t  r e v e a l e d  some u n c e r t a i n t y  (and v i c e  

v e r s a ) .  I n  some s i t u a t i o n s ,  in formants  sugges ted  t h a t  t h e  

o b s e r v a t i o n s  of  a n o t h e r  informant  should  be t r u s t e d  more than  

t h e i r  own, o r  recommended a d d i t i o n a l  pe rsons  who cou ld  p rov ide  

g r e a t e r  d e t a i l .  Although u s e f u l  and v a l i d ,  t h i s  was n o t  always 

p o s s i b l e  l o g i s t i c a l l y .  With f e w  excep t ions ,  I n u i t  in formants  

tended t o  u n d e r s t a t e ,  r a t h e r  t h a n  o v e r s t a t e ,  conf idence i n  

t h e i r  knowledge. 

The persona1 knowledge of some in formants  may a l s o  appear  

t o  c o n f l i c t  wi th  t h a t  of  o t h e r  informants  because o f  

p r e f e r e n c e s  f o r  t r a d i t i o n a l  hun t ing  a r e a s .  I n  t h e  e a r l y  1900s, 

s e v e r a l  f a m i l i e s  f rom Cumberland Sound hunted female and 

immature ca r ibou  w e s t  of  N e t t i l l i n g  Lake d u r i n g  summer and 

autumn ( E .  Aksayuk and  P. Angmarlik pers .  comm. ) , a l t hough  

ca r ibou  were a v a i l a b l e  i n  s e v e r a l  o t h e r  a r e a s  (Chapter  3 ) .  

S i m i l a r l y ,  J. Evic ( p e r s .  corn .  ) , Simeonie Keenainak ( p e r s .  

comm.) and t h e i r  f a m i l i e s  hunted i n  sou the rn  N e t t i l l i n g  Lake 

dur ing  auturnn i n  t h e  1980s, whi le  most o t h e r  in formants  go t  

ca r ibou  n e a r  t h e  coast  of Cumberland Sound. Secondhand 

knowledge helped de te rmine  whether an  in formant  w a s  implying 

t h a t  c a r i b o u  were n o t  p r e sen t  o u t s i d e  h i s  p r e f e r r e d  hun t ing  

a r e a .  However, t h e  r e s e a r c h e r  should  not  depend on secondhand 

i n fo rma t ion  t o  d e l i n e a t e  s p e c i f i c  a r e a s  where ca r ibou  occur red  

because o f  t h e  i n h e r e n t  vagueness o f  such in format ion .  

Usher and Wenzel (1987) r epo r t ed  t h a t  s u b s i s t e n c e  hun t e r s  

can r e c a l l  p r e c i s e  q u a n t i t i e s  o f  t h e i r  h a r v e s t  when h a r v e s t i n g  

is rare o r  done under  s p e c i a l  c i rcumstances .  When h a r v e s t i n g  a t  

h ighe r  rates, t hey  found t h a t  h u n t e r s  r e c a l l  whether t h e y  

ob ta ined  enough. I n  t h i s  s tudy ,  s e v e r a l  in formants  provided 



precise estimates of total numbers seen and harvested by 

themselves and/or members of their hunting party, especially 

when numbers were insufficient to meet their needs. Most of 

these informants had worked for non-Inuit employers and 

developed some understanding of numerical quantification. 

Several individuals could state numerical rates (e.g., number 

of caribou harvested per hunter) and interpret such numerical 

concepts in terms understandable to other hunters who had 

limited numerical abilities. In the analysis, these informants 

were used as prirnary sources to assign indices of relative 

densities for specific areas during specific years. 

Nevertheless, a l1  informants could express caribou densities in 

t e m s  compared with other geographic areas, other periods and 

their own needs. 

By accurately and precisely placing these estimates of 

relative densities along seasonal and yearly time-lines, almost 

al1 potential discrepancies in density estimates were resolved. 

An example of a remaining conflict arose in northeastexn 

Cumberland Sound during the 1940s. Most informants reported 

that they had to take al1 the caribou that they could. Only one 

informant reported that he was always selective in his 

harvesting and never had to take al1 that he saw. This and 

similar responses by this informant were typical of a hunter 

who was satisfied with fewer caribou than most caribou hunters. 

When resolving such apparent conflicts, 1 accepted the views of 

o l d e r  informants who could express relative densities over 

broad temporal and spatial backgrounds and who were identified 

as the primary caribou hunters in the area. 

After breaks during interviews, informants often provided 

clarification of answers to previously asked questions once the 

interview reconvened. During a break, an informant may recall 

new relevant information, or may think of alternative ways to 



present his information to the interview team. After each 

interview, 1 usually reviewed the the-line data and 

subsequently discussed any confusing information with the 

informant, if necessary. 1 recommend strategic breaks to 

separate the three main parts of each interview: the 

informant's biography and time-line, historical changes in the 

wildlife population, and ecological factors influencing those 

changes. P. Usher (pers. comm. ) recommends that f ollow-up 

interviews should be planned a day or two later. 

The first stage of the interview, the mapped biography and 

recollection of dateable events, could be followed by a break 

so that the interview team could consult written archiva1 

information to establish the informant's time-lime. In the 

second stage of the interview, the interview team could review 

the informant's time-line with him and correct or improve it, 

if necessary. Then, the interview could continue with the 

recording of the informant's knowledge about wildlife 

distributions and relative densities. The time-line could be 

used during the remainder of the interview (and the informant 

could keep a copy for his records). 

Before the last stage of the interview, the interview team 

should review the information obtained during the second stage 

to identify important information that may have been rnissed or 

misunderstood. During the third stage, the interview team could 

clarify such information with the informant, and then collect 

information about ecological factors that may have caused 

changes in animal distribution and density. At the end of the 

interview, the researcher could ask whether the informant 

hunted caribou as much or less than most hunters in his 

settlement, and when and why that status changed during his 

lif e . 
A checklist of subject areas could guide the interview 

team (Johnson and Ruttan 1992) and reduce errors of omission. 

Inuit often organize their oral knowledge with a complex 

chronological flow (i.e., not necessarily sequential; R . G .  



Williamson pers. corn.). Inuit informants apparently found it 

natural to recall their observations of a wildlife species from 

their childhood through to the present. Use of any checklist 

should not restrict the flow that an informant wishes to 

follow. Questionnaires lacked sufficient flexibility to be 

useful tools in these interviews. 

Some studies of traditional ecological knowledge have 

collected information during meetings of groups of informants 

(Johnson 1992). The meeting of informants held in Iqaluit in 

1994 successfully met its limited objectives (see 'Methods: 

General development" above) . However, such group interviews can 
be confusing (Johnson and Ruttan 1992). At the Iqaluit meeting, 

some informants, especially seal hunters, did not participate 

as fully as others. Individual interviews are probably 

preferable in most situations to reduce confusion felt by the 

interview team (Johnson and Ruttan 1992), and so that each 

informant can fully participate in the study. Nevertheless, the 

findings of such studies should be presented at local meetings 

of informants and other hunters to learn if the results are 

supported by a consensus. 

Another consideration is the location and atmosphere of 

the interview. 1 opted for private interview rooms to maximize 

the efficiency of the interviews and enable audible tape 

recording. However, informants may be most cornfortable being 

interviewed in their own home. In such a setting, the informant 

could consult other family members about the timing of events 

and the exact locations of caribou seen. As a compromise, a 

preliminary meeting in the informant's home could be held 12-48 

h in advance to discuss the consent form and the interview 

protocol, after which the informant could discuss the subjects 

of the interview with family and friends (R.G. Williamson pers. 

cornm. ) . 
The appropriate gender of informants should be discussed 

directly with local advisers (e.g., HTOs). This study may have 

missed the oldest available data because in some settlements 



women are the oldest Inuit. Although women did not hunt 

extensively, they have direct observations, and extensive 

spousal and parental knowledge (R.G. Williamson and G. Williams 

pers. cornm. ) , and may be more likely to recall quantities of 

animals retrieved by hunters (Usher and Wenzel 1987) - From 

their traditional roles in butchering and preparing carcasses, 

women also know wildlif e anatomy, food habits, physical 

condition and diseases, knowledge that may be pertinent to 

ecological factors affecting wildlife populations. 

The appropriate age and gender of interviewers and 

interpreters also should be discussed locally. Young and/or 

female interviewers may be slow to gain credibility with 

informants in some cultures and areas of study (Barker and 

Cross 1992; Johnson and Ruttan 1992). On the other hand, older 

and/or male interviewers sometimes seemed reluctant to ask 

about knowledge that they should already have, and may have had 

difficulty maintaining objectivity about specific information. 

Johnson and Ruttan (1992) pointed out that four months of 

training during a 18-month study was inadequate to train local 

interviewers with little experience. On the other hand, outside 

researchers could have misinterpreted indigenous knowledge 

without extensive cultural training by local people (Johnson 

and Ruttan 1992). A team with a local interpreter and an 

outside researcher can provide both the local, cultural 

knowledge and the objectivity needed to enable  successful 

interviews. 

2.4.4 mturœ dirœctionr 

Indigenous peoples see a need for linkage of traditional 

and scientific ecological knowledge to deal with environmental 

problems; yet they are concerned about how scientists may 

participate and how managers may ultimately use their knowledge 

(Wavey 1993). Once traditional ecological knowledge with its 

inherent geographic, time-specific detail about wildlife 



popu la t i ons  becomes ava i l ab l e ,  it could  be cons idered  e q u i t a b l y  

w i th  s c i e n t i f i c  d a t a  i n  t h e  management of  Arctic w i l d l i f e  

popu l a t i ons .  F u l l  i n t e g r a t i o n  may n o t  (and perhaps  s h o u l d  no t )  

be accomplished because of unique assumpt ions  and d e c i s i o n -  

making p roces se s  inheren t  t o  t h e  a b o r i g i n a l  and E u r o - s c i e n t i f i c  

c u l t u r e s  ( F a i t  1988 ) .  Nevertheless,  CO-management of w i l d l i f e  

should  be a i d e d  by conscient ious  e f f o r t s  t o  i n t e g r a t e  

indigenous  and s c i e n t i f i c  da tabases .  

My g o a l  w a s  t o  develop a method t h a t  cou ld  a l low 

a b o r i g i n a l  and s c i e n t i f i c  e c o l o g i s t s  t o  accomplish t h i s  

i n t e g r a t i o n .  The methodology was developed o v e r  12  y e a r s  dur ing 

which 1 worked and l ived  wi th  I n u i t  on B a f f i n  I s l and .  Such 

exper ience  and cooperat ion is needed t o  g a i n  t r u s t  and i n s i g h t s  

shared  between a b o r i g i n a l  people and r e s e a r c h e r s  (Usher and 

Wenzel 1987 ;  Berkes 1 9 9 0 ) .  Aspects of  t h e  methodology may not 

be  c u l t u r a l l y  app rop r i a t e  f o r  o t h e r  indigenous  peoples  and /or  

I n u i t  i n  o t h e r  areas, given t h e i r  s o c i a l  d i v e r s i t y  (Damas 

1 9 6 8 ) .  To s u c c e s s f u l l y  adapt  and c a r r y  o u t  t h i s  methodology 

wi th  o t h e r  indigenous  peoples and /or  f o r  o t h e r  w i l d l i f e  

species, r e s e a r c h e r s  need a  sound unders tand ing  of t h e  c u l t u r a l  

b a s i s  o f  a b o r i g i n a l  knowledge. Whenever e c o l o g i s t s  unde r t ake  

such e f f o r t s ,  t h e  onus w i l l  be t o  conserve  t h e  accuracy and 

p r e c i s i o n  o f  a b o r i g i n a l  knowledge, and t o  unders tand t h e  cross-  

c u l t u r a l  assumptions t h a t  could l e a d  t o  e i t h e r  enlighterunent  o r  

misunderstanding.  



3. INOIT LCN-E OF m G - T E R M  CEUNGES IN A POPULATION OF 

ARCTIC -RA CARIBOU 

3.1 Introduction 

H i s t o r i c a l f  y ,  car ibou  i n  Alaska (Skoog 1968)  , the mainland 

of Nunavut ( P a r k e r  1972), nor the rn  Québec ( M e s s i e r  et a l .  1988; 

C r ê t e  and P a y e t t e  1990 ) , Greenland (Meldgaard 1986) and 

B a t h u r s t  I s l a n d  (Tener 1963;  M i l l e r  e t  al. 1977; M i l l e r  1991) 

have undergone l a r g e  f l u c t u a t i o n s  i n  p o p u l a t i o n  s i z e  over  

s e v e r a l  decades .  Manning (1943) ,  Soper ( 1 9 4 4 ) ,  Fexguson (1989) 

and S t e n t o n  (1991) used f ragmentary  secondhand i n fo rma t ion  t o  

s u g g e s t  s i m i l a r  f l u c t u a t i o n s  i n  ca r ibou  p o p u l a t i o n s  on Baf f in  

I s l a n d .  I n fo rma t ion  from I n u i t  sugges t s  t h a t  e n t i r e  sub- 

p o p u l a t i o n s  on B a f f i n  I s l and  and e l sewhere  o c c a s i o n a l l y  

under take  p r e d i c t a b l e ,  p e r i o d i c  s h i f t s  i n  d i s t r i b u t i o n  and 

abundance. T h i s  phenomenon has  obvious i m p l i c a t i o n s  f o r  

w i l d l i f e  management dec i s ions  because h u n t i n g  and p r e d a t i o n  are 

unlikely t o  cause  such movements. A d d i t i o n a l l y ,  c a r i b o u  sub- 

p o p u l a t i o n s  may s imply  r o t a t e  between r a n g e s ,  having l i t t l e  

consequence for overall popu la t i on  abundance, o r  e n t i r e  

p o p u l a t i o n s  may d e c l i n e  i f  dec rea se s  o c c u r  s imu l t aneous ly  among 

s e v e r a l  sub-popula t ions .  I f  t h e  l a t t e r  o c c u r s ,  t h e n  popu la t i on  

f l u c t u a t i o n s  o f  Arctic tundra  ca r ibou  may be c y c l i c a l  as 

sugges t ed  by B a f f i n  I n u i t .  Unfor tuna te ly ,  no one has assembled 

f i r s t h a n d  information t o  d e t e c t  t h e  t empora l  and s p a t i a l  e x t e n t  

of sub -popu la t i on  f l u c t u a t i o n s .  As wel l ,  w r i t t e n  r e c o r d s  and 

s c i e n t i f i c  s t u d i e s  o f  car ibou r e s i d e n t  o n  t h e  Canadian A r c t i c  

t u n d r a  are t o o  s c a t t e r e d  t o  a d d r e s s  t h e s e  q u e s t i o n s .  

Many successful non-abor iginal  e x p l o r e r s  of  t h e  Arctic 

used I n u i t  knowledge. H a l l  (1864) was the first non-Inui t  t o  



r e co rd  t h e  geographic  and h i s t o r i c  knowledge o f  I n u i t  o n  

s o u t h e r n  B a f f i n  I s l a n d  i n  1860. Using the knowledge of s e v e r a l  

I n u i t ,  H a l l  (1873) d e s c r i b e d  much of t h e  geography of B a f f i n  

I s l a n d  t h a t  remained unseen by non-Inuit  u n t i l  af ter  H a l l ' s  

d ea th .  A r i m a  (1976) and  Chapter  2 have a l s o  shown t h e  accuracy  

and p r e c i s i o n  of I n u i t  knowledge. 

Freeman (1985),  F e i t  (19881, Gunn et a l .  (1988) and B e r k e s  

(1993) have d i s cus sed  d i s t i n c t i v e  c h a r a c t e r i s t i c s  of indigenous  

e c o l o g i c a l  knowledge r e l a t i v e  t o  s c i e n t i f i c  knowledge. Desp i t e  

d i f f e r e n c e s ,  many p a r a l l e l s  e x i s t  between b o t h  forms o f  

knowledge. I n d i v i d u a l  I n u i t  have men ta l l y  r e co rded  empirical 

d a t a  abou t  w i l d l i f e  d i s t r i b u t i o n s ,  movements and abundance t h a t  

cou ld  be  u s e f u l  i n  t h e  management of w i l d l i f e  popu l a t i ons .  The 

I n u i t  unders tand ing  o f  ecology is d i s t i n c t  from s c i e n t i f i c  

unders tand ing  p a r t i a l l y  because o f  t h e  r a t i o n a l e  f o r  i t s  

c o l l e c t i o n :  human s u r v i v a l .  Although I n u i t  can r e c a l l  many 

yea r s  of  numerica l  i n fo rma t ion  (Freeman 1 9 7 5 ) ,  t h e  s u r v i v a l  

need emphasizes t h e  q u e s t i o n  "Are t h e r e  enough?" over  "How many 

a r e  t h e r e ? "  (Unaaluq p e r s .  comm., t o  R. Wil l iamson p e r s .  

comrn. ) . The geographic  e x t e n t  o f  a hun te r8  s f i r s t h a n d  knowledge 

expands a s  t h e  hun te r  s e a r c h e s  l a r g e s  a r e a s  a f t e r  d e c l i n e s  i n  

t h e  abundance of l o c a l  sub-popula t ions  o f  game animals .  Once 

s u r v i v a l  needs a r e  m e t ,  hun t e r s  con t i nue  t o  obse rve  popu l a t i on  

t r e n d s  and changing e c o l o g i c a l  c o n d i t i o n s  a c c u r a t e l y ,  b u t  

wi thou t  numerica l  q u a n t i f i c a t i o n .  Unlike t h e  hun t e r ,  w i l d l i f e  

e c o l o g i s t s  numer ica l ly  q u a n t i f y  s e l e c t e d  variables, b u t  because 

of c o s t s ,  e c o l o g i s t s  u s u a l l y  c o l l e c t  d a t a  on  r e l a t i v e l y  f e w  

v a r i a b l e s  w i t h i n  s p e c i f i c  geographic  a r e a s  f o r  s h o r t  p e r i o d s .  

As a r e s u l t ,  w i l d l i f  e e c o l o g i s t s  encounte r  problems when 

g e n e r a l i z i n g  t h e i r  f i n d i n g s  t o  b roade r  s p a t i a l  and/or  temporal  

s c a l e s .  Ke i t h  and Windberg (1978) overcame t h i s  problem by 

u s i n g  t h e  obse rva t i ons  o f  r e g i s t e r e d  t r a p p e r s  t o  a s s e s s  t h e  

s p a t i a l  synchrony of snowshoe h a r e  f l u c t u a t i o n s  a c r o s s  A l b e r t a  

o v e r  a 15-year pe r iod .  

Few pe r sons  (e .g . ,  Freeman 1975; Johannes 1980; Nakashima 



1993) have documented t h e  e x t e n s i v e  e c o l o g i c a l  knowledge o f  

ind igenous  peoples  so  t h a t  it can be i n t e g r a t e d  w i th  s c i e n t i f i c  

e c o l o g i c a l  knowledge. During 1983-95, 1 c o l l e c t e d  I n u i t  

knowledge about  ca r ibou  on sou thern  B a f f i n  I s l a n d  over  t h e  p a s t  

90 y e a r s  t o  broaden t h e  h i s t o r i c a l  c o n t e x t  f o r  f u t u r e  

management of  t h i s  popula t ion .  I n  t h i s  chap te r ,  1 p r e s e n t  a 

composite  view o f  ca r ibou  popu la t i on  changes on sou the rn  Ba f f i n  

I s l a n d  from observa t ions  o f  4 3  I n u i t  e l d e r s  and a c t i v e  h u n t e r s .  

1 then pre sen t  i n d i c e s  o f  changes i n  popu la t i on  abundance 

d e r i v e d  from I n u i t  knowledge. F i n a l l y ,  1 d i s c u s s  I n u i t  

knowledge t h a t  suggest  t h a t  f l u c t u a t i o n s  i n  t h e  South B a f f i n  

c a r i b o u  popula t ion  a r e  c y c l i c ,  and compare I n u i t  knowledge wi th  

r e p o r t s  by non-Inuit .  Repeated i n c o n s i s t e n c y  between non-Inui t  

r e p o r t s  and compi la t ion of I n u i t  knowledge could  i n d i c a t e  t h a t  

one o r  bo th  of t h e  in format ion  s o u r c e s  was i naccu ra t e ,  o r  t h a t  

1 f a i l e d  to pre se rve  accuracy dur ing  compi la t ion.  Chapter  2 

p r e s e n t e d  evidence of t h e  i n h e r e n t  v e r a c i t y  of  I n u i t  knowledge. 

1 conclude t h a t  e i t h e r  i n a c c u r a t e  non-Inui t  r e p o r t i n g  o r  e r r o r s  

i n  my compi la t ion  of  I n u i t  knowledge would l a r g e l y  account  f o r  

d i s c r e p a n c i e s  between t h e  two d a t a  s o u r c e s .  

Chapter  2 desc r ibed  t h e  gene ra l  methodology, and the r o l e s  

of I n u i t  p a r t i c i p a n t s  and a d v i s o r s .  The r e sea rch  e f f o r t  w a s  

s u b s t a n t i a l ;  over  200 h r  w e r e  spen t  i n  i n t e rv i ews ,  700-800 

person-hours i n  t r a n s l a t i n g  and t r a n s c r i b i n g  i n t e rv i ews ,  and a t  

least one person-year i n  d a t a  a n a l y s i s  and i n t e r p r e t a t i o n .  The 

Hunters  and Trappers  Organ iza t ions  (HTOs)  i n  Pangnirtung,  

I q a l u i t ,  Kimrnirut and Cape Dorset (Fig. 3.1) and o t h e r  l o c a l  

a d v i s o r s  suggested names o f  p o t e n t i a l  informants  who, t o g e t h e r ,  

cou ld  cover  t h e  h i s t o r i c a l  range o f  South  Ba f f i n  ca r ibou .  The 

temporal  coverage was maximized by s e l e c t i n g  e l d e r s  and o l d e r  

active hunte rs  ove r  younger hun te r s ,  although some younger 

h u n t e r s  provided d e t a i l s  abou t  r e c e n t  ca r ibou  d i s t r i b u t i o n s .  
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Figure  3.1. caribou hunting regions on southern B a f f i n  
Island, Nunavut . 



Informants interviewed in Pangnirtung and Kimmirut in 1994 

(Table 3.1) signed consent f orms, generally indicating that raw 

data should be deposited at local community resource centres, 

that permission for further use of raw data must be obtained 

from each informant or a named heir, and that their 

contributions must be acknowledged. Each informant personally 

owns his information and his initials (Table 3.1) appear in the 

text indicating a personal communication. Most informants were 

interviewed by a researcher and an interpreter for two to seven 

hours . Most interviews were tape-recorded, and geographic 
information was recorded on clear plastic over 1:250,000 or 

1:500,000 topographical maps. 

3.2.1 I n t œ ~ i r w  protocol 

During each interview, 1 developed a biographical map and 

detailed time-line for the informant from the informant0 s 

recollections of dateable events (Chapter 2). The informant 

t h e n  described and mapped seasonal and inter-annual changes in 

caribou distributions and relative abundance, based largely on 

his own observations of caribou (i.e., persona1 information) 

and observations of his parents and/or grandparents (i-e., 

parental information) . Starting with the inf ornant' s f irst 
memory of caribou, the informant was asked to recall his 

observations while he lived at each of his homes in sequential 

o r d e r .  1 will report general circumstances in which the 

locations of Inuit residences affected their knowledge of 

caribou distributions, but 1 did not obtain permission to 

publish these locations. 

For each observation of caribou, I elicited information 

about the location, timing (i.e., month or season), number of 

caribou or tracks, sex/age class of caribou, and direction of 

travel of the caribou. Informants were asked to distinguish 

areas with sex/age classes that were being hunted, areas with 

non-target classes of caribou, areas with no caribou and areas 



Table 3.1. Inuit informants who provided information about 

caribou distributions, abundance and migrations on 

southern Baffin Island, Nunavut. 

-. - 

I n f o r m a n t s  I n t e r v i e w  I n t e r v i e w  T y p e  of - - 

L o c a t i o n  
tearnb  i n t e r v i e *  

I n i t i a l s a  Na me ~ e a  r 

A b r a h a m  E t u n g a t  

A k e e s h o o  Nowdluk 

A k a k a  S a a t a a  

C h a r l i e  A k p a l i a l u k  

E t u a n q a t  A k s a y u k  

E l i j a h  K e e n a i n a k  

E n o s i k  N a s h a l i k  

E q u a l u k  N u n g u s u i t u k  

Ej e e t s i a k  F e t e r  

G e o s h a  U n i u q s a r a q  

H a r r y  K i l a b u k  

I o l a  I k k i d l u a k  

Joe A r i o o k t o o  

J a c o  E v i c  

J o s e p h i e  K e e n a i n a k  

J a m e s i e  Mike  

J o s e p h i e  P u d l o o  

J o e  T i k i v i k  

J o h n  T o n g a k  

J o e  T i q u l l a r a q  

K o r g a k  K i l a b u k  

L u c a s s i e  N u t a r a l u k  

L u c a s s i e  Nowdluk 

M a r k o o s i e  P e t e r  

M a t h e w  S a v e a  k j  u k  

N o v a y u k  I p e e l f  e 

C a p e  D o r s e t  

A l l e n  I s l a n d  

I q a l u i t  

P a n q n i r t u n q  

P a n q n i r t u n q  

P a n q n i r t u n g  

P a n g n i r t u n g  

C a p e  D o r s e t  

C a p e  Dorset 

I q a l u i t  

I q a l u i t  

Kimmi r u t  

Kimmi r u t  

P a n g n i r t u n g  

P a n q n i  r t u n g  

P a n q n i r t u n q  

Kimmi r u t  

I q a l u i t  

P o n d  I n l e t  

P o n d  I n l e t  

I q a l u i t  

I q a l u i t  

I q a l u i t  

I q a l u i t  

C a p e  D o r s e t  

I q a l u i t  

ML, M J  

MF 

PKl 

MF, AP 

MF, J K 2  

MF, PK2 

MF, AN2 

MF, AN2 

ML, MJ 

ML, M J  

MF, AP 

PK1 

MF, MA 

MF, MA 

MF, PK2 

MF, AN2 

MF, J K 2  

MF, MA 

PKI 

GK, J T 3  

MF 

PKI 

PK1 

MF. AP 

P  K1 

MF, AP 

pK1 

MF 

pK1 

C o m p l e t e  

P a r t i a l  

C o m p l e t e  

M e e t i n g  

C o m p l e t e  

C o m p l e t e  

C o m p l e t e  

C o m p l e t e  

C o m p l e t e  

C o m p l e t e  

Heet i n g  

C o r n p l e t e  

C o m p l e t e  

C o r n p i e t e  

C o m p l e t e  

C o m p l e t e  

C o r n p l e t e  

C o m p l e t e  

C o m p l e t e  

P a r t i a l  

P a r t i a l  

C o m p l e t e  

C o m p l e t e  

M e e t i n g  

C o m p l e t e  

M e e t  i n q  

C o m p l e t e  

P a r t i a l  

C o m p l e t e  

1 9 9 4  MF, A P  M e e t i n q  



Xnformants Interview Interview Type of 

Year 
teamb interview 

Ini tials* Name Location 

OA Ohituq Ashoona 1995 Cape Dorset MF Partial 

OP Osuitsiaq Pudlat 1985 Cape Dorset ML, MJ Complete 

OQ Okaetok Quaraq 1985 Iqaluit 

1994 

pK1 CompLete 

MF, AP Meeting 

PA1 Pauloosie Angmarlik 1990 Panqni rtung MF, pK2 Cornpiete 

PA2 Peteroosie Anilniliak 1994 Pangni rtung MF, AN2 Complete 

P Kl Pauloosie Kiiabuk 1994 Iqaluit MF Partial 

PL Paul oosie Lyta  1994 Kimmirut MF, MA Complete 

PN 1 Pauloosie Nowyook 1994 Pangni rtung MF, ZK2 Complete 

PN 2 Pudloo Nowd 1 uk 1985 Iqaluit 

1994 

pK1 Complete 

MF, AP Meeting 

PP Paulassie Pootooqook 1985 Cape ûorset ML, MJ Complete 

SA1 Simoni e Alainqa 1983 Iqaluit 

1994 

MF, GA Complete 

MF, AP Meeting 

SA2 Sandy Akavak 1994 Kimmirut MF, MA Complete 

SU Sirneonie Keenainak 1995 Panqni rtung MF Partial 

SQ Simionie Quppapik 1985 Cape Dorset ML, MJ Complete 

SR Sakiassie Ragee 1985 Cape Dorset ML, MJ Complete 

SS Sagiatuk Sagiatuk 1985 Cape Dorset ML, MJ Cornplete 

TM Towkie Maniapik 1990 Panqni rtung MF, PK2 Cornplete 

Initials used In text to indicate personal communications. 

b Interviewers were: Aiju Peter (AP), Amie Nashalik (ANZ), George Koonoo (GK) , Goo 
Arlooktoo (GA), Jonah Kilabuk (JKZ), Joe Tiqullaraq ( J T 3 ) ,  Mathew Akavak (MA), 

Martha Jaw (MJ), Hichael Ferguson (MF), Michel Labine (ML), Paul00sie Kilabuk 

(PK1) and Peter Kilabuk (PK2). 
c h l œ t œ  interviews of individual inforrnants were conducted to coliect 

information throughout the life of the informants. ParCia l  interviews and one 

m t i n g  were conducted to fil1 çpecific information gaps. 



t h a t  w e r e  not  hunted  due t o  t e r r a i n  o r  o t h e r  c o n d i t i o n s .  

D i s t r i b u t i o n s  of mature m a l e s  ( b u l l s )  and mature f e m a l e s  (cows) 

w i th  calves w a s  emphasized because t h e y  e x h i b i t e d  t h e  g r e a t e s t  

geograph ic  s e p a r a t i o n .  Informants  were asked t o  draw t h e  r o u t e s  

and hun t ing  areas t h a t  t h e y  used wh i l e  hun t ing  ca r i bou .  

When ca r i bou  w e r e  scarce, i n fo rman t s  u s u a l l y  r e c a l l e d  

p r e c i s e  numbers o f  an imals  t h a t  t hey  and o t h e r  h u n t e r s  

ha rve s t ed  and/or  t h e  t o t a l  number s e e n .  When the  abundance o f  

c a r i bou  was s u f f i c i e n t  t o  meet the  i n fo rman t ' s  needs ,  t h e  

informant  u s u a l l y  d i d  n o t  know t h e  nurnber seen.  As w e l l ,  t e rms  

d e s c r i b i n g  abundance (e . g . , " feu", ' l o t s "  ) depend on t h e  

in fo rmant ' s  p r ev ious  exper ience ;  e . g , ,  f i v e  c a r i b o u  may be  

" l o t s "  i f  a h u n t e r  has  n o t  s e e n  a c a r i b o u  f o r  s e v e r a l  yea r s ,  

b u t  no t  a f t e r  he  has  s een  hundreds o f  c a r i b o u  d a i l y .  

Consequently, t h e  informant  w a s  asked t o  d i r e c t l y  compare 

ca r i bou  abundance t o  t h a t  s e e n  p r e v i o u s l y  and l a t e r  i n  h i s  l i f e  

w i t h i n  t h e  same area and w i t h i n  o t h e r  areas (e .g . ,  "more", 

less'' ) . 
Seasonal  m ig ra t i ons  r e s u l t e d  i n  changes i n  c a r i b o u  

abundance i n  a s p e c i f i c  area l a s t i n g  several weeks o r  months, 

and were under taken a n n u a l l y  f o r  several years  o r  decades.  Most 

in fo rmants  were ex t remely  d i s c i p l i n e d  and s p e c i f i c  i n  r e p o r t i n g  

on ly  t h e  a c t u a l  r o u t e s  and d i r e c t i o n s  of  t r a v e l  t h a t  they 

observed,  avo id ing  s p e c u l a t i o n .  Informants  sometimes s p e c u l a t e d  

i n  response  t o  l e a d i n g  q u e s t i o n s  i n  which t h e  i n t e r v i e w e r  

sugges ted  t h e  u l t i m a t e  d e s t i n a t i o n  (Chap te r  2 ) .  1 e l i m i n a t e d  

such s p e c u l a t i v e  responses .  

3.2.2 Data analyrir and pmsentation 

Engl ish  t r a n s c r i p t s  o f  each i n t e r v i e w  w e r e  examined i n  

d e t a i l  t o  e l i m i n a t e  answers t h a t  may have been a f f e c t e d  by 

i n a p p r o p r i a t e  ques t i ons ,  secondhand i n fo rma t ion  and o t h e r  

f a c t o r s  (Chapter  2 ) .  A minimum a c c e p t a b l e  p r e c i s i o n  o f  2 3 

y e a r s  w a s  set a r b i t r a r i l y  for temporal  d a t a .  A composite  



i l l u s t r a t i o n  of  changes  i n  c a r i b o u  d i s t r i b u t i o n  a n d  abundance 

w a s  developed by p l o t t i n g  t h e  o b s e r v a t i o n s  o f  a l1  i n f o r m a n t s  on  

clear p l a s t i c  o v e r  a 1:500,000 map f o r  e a c h  decade.  Major 

h u n t i n g  r e g i o n s  became e v i d e n t  w i t h  e a c h  having r e l a t i v e l y  

d i s t i n c t  h i s t o r i c a l  p a t t e r n s  o f  c a r i b o u  p o p u l a t i o n  changes and 

h u n t i n g  by I n u i t .  W r i t t e n  synopses  o f  i n f o r m a n t s '  o b s e r v a t i o n s  

w e r e  merged i n  c h r o n o l o g i c a l  o r d e r  f o r  each major c a r i b o u  

h u n t i n g  r e g i o n  ( F i g .  3 . 1 ) .  For  p r e s e n t a t i o n  purposes ,  t h e  

composi te  o v e r l a y s  w e r e  redrawn t o  i l l u s t r a t e  c a r i b o u  

d i s t r i b u t i o n s  d u r i n g  t h e  f i r s t  f o u r  y e a r s  o f  each decade, 

b e g i n n i n g  wi th  1910-13. The four -yea r  p e r i o d  w a s  chosen  t o  

c o i n c i d e  w i t h  Our a c c e p t e d  t e m p o r a l  p r e c i s i o n ,  t o  a l l o w  

s u f f i c i e n t  t i m e  t o  i l l u s t r a t e  i n t e r - d e c a d e  changes,  and t o  

p o r t r a y  g e n e r a l i z e d  p o p u l a t i o n  d i s t r i b u t i o n s  ( a s  opposed t o  

unusua l  d i s t r i b u t i o n s  o c c u r r i n g  i n  a  s p e c i f i c  y e a r )  . 
Car ibou  d i s t r i b u t i o n s  w e r e  a n a l y s e d  f o r :  " summer" (i . e . , 

June  t o  August ) ,  'autumn" ( i f  September t o  e a r l y  December), 

"winter"  (i. e., mid-December t o  mid-March) and " s p r i n g "  (i. e., 

l a t e  March t o  May). Figures  3.2-3.5 show summer a n d  w i n t e r  

d i s t r i b u t i o n s  f o r  t h e  even-numbered decades from 1920 t o  1980. 

The d i s t r i b u t i o n s  f o r  1990-93 are  g i v e n  i n  Figure  3.6, s i n c e  

major changes have occur red  s i n c e  t h e  1980s .  

A f t e r  comparing s t a t e m e n t s  of a l 1  i n f o r m a n t s  a b o u t  c a r i b o u  

abundance r e l a t i v e  t o  o t h e r  areas, y e a r s  and s e a s o n s ,  1 

a s s i g n e d  a ca r ibou  abundance code  t o  e a c h  h u n t i n g  area f o r  e a c h  

s e a s o n  d u r i n g  t h e  f i rs t  f o u r  y e a r s  of  e a c h  decade ( e . g . ,  s p r i n g  

1910-13).  Although 1 used d e s c r i p t i o n s  t h a t  d i r e c t l y  compared 

s p a t i a l  and temporal  d i f f e r e n c e s  i n  c a r i b o u  abundance, each 

c a t e g o r y  u s u a l l y  corresponded t o  t y p i c a l  I n u i t  d e s c r i p t i o n s  o f  

abundance r e l a t i v e  t o  t h e  needs  o f  c a r i b o u  h u n t e r s  (Tab le  3 . 2 ) .  

D e s c r i p t i o n s  based on  need a p p l y  main ly  to t h e  1950s and 

p r e v i o u s  decades,  b e f o r e  rnost o f  t h e  i n f o r m a n t s  moved i n t o  the 

communities.  I n  d i s c u s s i n g  t h e s e  abundance c a t e g o r i e s  w i t h  

I n u i t ,  i t  became e v i d e n t  t h a t  t h e  d i f f e r e n c e s  be tween t h e  

c a t e g o r i e s  were p r o b a b l y  e x p o n e n t i a l  r a t h e r  t h a n  a r i t h m e t i c .  



Table  3 .2 .  Caribou abundance on sou thern  B a f f i n  I s l and ,  

Nunavut, as desc r ibed  by I n u i t  ca r ibou  hun te r s  r e l a t i v e  t o  

t h e i r  needsa, and corresponding approximate d e n s i t i e s  

d e t e d n e d  from aerial su rveys  during the 1980s and 1990s. 

A e r i a l  survey - 
MaP 

Abundance of  ca r ibou  r e l a t i v e  t o  needs  d e n s i t y  
code 

( c a r i b ~ u ~ k r n - ~ )  

O No s i g n  of ~ a r i b o u . ~  

1 Only ca r ibou  t r a c k s  ~ e e n . ~  

2 Not enough t o  meet t h e i r  needs. 

3 Enough t o  m e e t  t h e i r  needs. 

4 P l e n t y  of  cho ice  t o  m e e t  t h e i r  needs .  

5 Too many caribou. '  

a Abundance codes were ass igned  based on d i r e c t  cornparisons i n  
t h e  r e l a t i v e  abundance of ca r ibou  i n  d i f f e r e n t  yea r s ,  

seasons  and areas, known t o  each informant .  Abundance 

r e l a t i v e  t o  needs w a s  a p p l i c a b l e  mainly t o  years  be fo re  

most o f  the informants  moved i n t o  communities. 

Obviously t h e r e  were n o t  enough car ibou  t o  m e e t  t h e i r  needs. 

Obviously t h e r e  was p l e n t y  of choice ,  bu t  t h i s  also 

r e p r e s e n t e d  concern about t h e  a b i l i t y  o f  t h e  h a b i t a t  t o  

s u s t a i n  such  abundance of ca r ibou  ove r  t h e  long t e r m .  



Thus, a  s imple  numerica l  ranking o f  t h e  s i x  c a t e g o r i e s  (e .g . ,  

0-5) would m i s r e p r e s e n t  changes i n  abundance o v e r  tirne. To 

develop a n  a p p r o p r i a t e  scale f o r  t h e  relative change from one 

c a t e g o r y  t o  t h e  nex t ,  1 compared I n u i t  d e s c r i p t i o n s  o f  

abundance i n  s p e c i f i c  a r e a s  with d e n s i t i e s  estimated f rom 

a e r i a l  su rveys  i n  t h o s e  same a rea s  du r ing  t h e  1980s and 1990s 

(unpubl i shed  da t a ;  Chapter  4 ) .  The abundances de sc r i bed  by 

I n u i t  w e r e  g e n e r a l l y  c o n s i s t e n t  wi th  d e n s i t i e s  e s t i m a t e d  from 

aer ia l  su rveys  (Tab le  3 - 2 )  . Caughley (1977) recognized t h a t  

pe r sons  thoroughly  knowledgeable abou t  an  area and i t s  w i l d l i f e  

can make real is t ic  "guesses" about t he  abundance of  an imals .  H e  

po in t ed  o u t  t h a t  t h e  v a l u e  of  a g iven  guess depended on t h e  

l e n g t h  of t i m e  t h e  pe rson  w a s  i n  t h e  a r ea ,  t h e  i n d i c a t o r s  used 

t o  d e r i v e  t h e  guess  and t h e  person 's  exper ience .  Caughley a l s o  

sugges ted  t h a t  such  guesses  a r e  u s e f u l  checks o f  t h e  accu racy  

of  su rvey  e s t i m a t e s .  1 reversed  t h a t  p rocess  by us ing a e r i a l  

su rvey  r e s u l t s  t o  develop a numerical scale f o r  I n u i t  

d e s c r i p t i o n s  o f  c a r i b o u  abundance. The combination of  I n u i t  

knowledge and su rvey  d a t a  y i e l d s  t h e  on ly  assessrnent o f  long- 

t e r m  popu l a t i on  t r e n d s  p o s s i b l e  f o r  t h i s  popu l a t i on .  O v e r a l l  

abundance i n d i c e s  were obta ined  by combining the a p p l i c a b l e  

assumed d e n s i t i e s  from Table  3 .2  and amount o f  area knawn by 

t h e  in fo rmants .  S p e c i f i c  terminology was used c o n s i s t e n t l y  

th roughout  t h i s  t h e s i s  (Table 3 .3 ) .  

3.2.3 Cornparirons w i t h  nonoInuit tœportr 

The d e t a i l  o f  obse rva t i ons  p rese rved  i n  I n u i t  o r a l  

t r a d i t i o n s  and co r robo ra t ed  by w r i t t e n  r eco rds  w a s  remarkable  

(Chapter  2 ) .  As w i t h  I n u i t  knowledge, 1 examined t h e  c o n t e x t  of 

each  h i s t o r i c a l  r e p o r t  w r i t t e n  by non-Inuit  f o r  an e q u i t a b l e  

cornparison o f  t h e  two t y p e s  of informat ion.  For example, Soper 

(1944) d i d  n o t  see any ca r i bou  near  Kimmirut du r ing  1930-31, 

but neg l ec t ed  t o  r e p o r t  t h a t  from autumn 1930 t o  June 1931, he 

d i d  no t  t r a v e l  e x t e n s i v e l y  due t o  a n  i n j u r y  (Soper  1 9 8 1 ) .  The 



Table 3.3. Def in i t ions  of terminology i n  t h i s  chap te r .  

Term D e f  i n i t i o n  

Appear 

Disappear, decrease 

Emigration, 

immigration 

Expand, increase 

Migration 

Range expansion 

Range d r i f t  

Range s h i f t  

Range v o l a t i l i t y  

Special  a reas  

Rapid occupation of an a rea  through anmigration 

(i . e. ,  usua l ly  during 1-5 years 1 . 
Reduced population abundance over a f eu  years 

(i. e.,  u sua l ly  l e s s  than ten) , poss ib ly  due t o  

emigration, reduced su rv iva l ,  and/or low ca l f  

production. 

Movernents producing a l a r g e  change i n  population 

abundance between years .  Conclusive evidence of 

emigration was d i f f i c u l t  t o  obtain.  

Increases  i n  geographic d i s t r i b u t i o n  and 

population abundance, respec t ive ly .  

Seasonal movements of caribou reported ty t he  

i n f  ormants . 
Overall  i nc rease  i n  t h e  s i z e  of a seasonal  a r ea  

occupied by caribou. 

Expansion of a seasonal a r ea  i n  one d i r ec t ion  

and a concomitant shrinkage i n  another,  

r e s u l t i n g  i n  no, o r  l i t t l e ,  ne t  change i n  area 

occupied. 

Aïrnost complete abandonment of one seasonal a rea  

and concomitant occupation of another a r e a ( s )  

t h a t  w i l l  be used f o r  s eve ra l  years t he rea f t e r .  

Frequent, unpredictable inter-annual  changes i n  

t h e  seasonal  d i s t r i b u t i o n  of caribou. 

Areas that t h e  informantsf e lde r s  had described 

a s  places t h a t  would have caribou "when a l 1  

o ther  a reas  have no caribou". 



l a c k  o f  f i r s t h a n d  o b s e r v a t i o n s  i n  non-Inui t  r e p o r t s  o f t e n  

r e f l e c t s  l i r n i t ed  o p p o r t u n i t i e s  f o r  observ ing  w i l d l i f e  r a t h e r  

t h a n  l i m i t e d  d i s t r i b u t i o n s  o f  w i l d l i f e .  

R e l a t i v e  q u a n t i f i c a t i o n  (e .g . ,  "plentf') is a l s o  

p rob lemat ic .  RCMP r e p o r t s  from Pangnir tung confirmed informant  

ev idence  t h a t  d e n s i t i e s  had decreased  i n  the l a t e  1920s. 

However, r e p o r t s  by two new RCMP o f f i c e r s  i n  1930-32 r e p o r t e d  

' p l e n t y  of  c a r i b o u  n e a r  Pangnir tung and n o r t h e r n  Cumberland 

Sound. I gave g r e a t e r  weight t o  d e s c r i p t i o n s  of  r e l a t i v e  

abundance by o l d e r  I n u i t  because of t h e i r  b roade r  t empora l  

c o n t e x t  (Chapter  2 ) .  Temporal and s p a t i a l  frames o f  r e f e r e n c e  

were a l s o  viewed c r i t i c a l l y  b e f o r e  us ing  w r i t t e n  r e p o r t s .  

Many w r i t t e n  r e p o r t s  by non-Inui t  a b o u t  c a r i bou  are 

actually secondhand r e p o r t s  from I n u i t ,  b u t  t h e  w r i t e r s  may no t  

have unders tood I n u k t i t u t  and I n u i t  culture adequa t e ly  t o  

r e p o r t  I n u i t  knowledge a c c u r a t e l y .  For example, Hantzsch ( 1977 ) 

d i d  n o t  d i s p l a y  an  unders tand ing  of  I n u i t  c u l t u r e  as H a l l  

( 1 8 6 4 )  and Boas ( 1 9 7 4 )  had. Hantzsch was annoyed when t h e  I n u i t  

de layed  h i s  e x p e d i t i o n ,  e s p e c i a l l y  on c l e a r  days  s u i t a b l e  f o r  

t r a v e l  and f o r  d r y i n g  ca r ibou  s k i n s .  H e  repor ted  t h e  number of 

c a r i b o u  h a r v e s t e d  f o r  meat, b u t  t h e  s k i n s  o f  t h e s e  c a r i b o u  

would have been i n s u f f i c i e n t  t o  provide  w i n t e r  c l o t h i n g  f o r  t h e  

e n t i r e  p a r t y .  When I n u i t  obse rva t i ons  a r e  r e p o r t e d  by non- 

I n u i t ,  t h e  l i n g u i s t i c  and c u l t u r a l  c o n t e x t s  o f t e n  become 

d i f f i c u l t  t o  judge. 

The assumpt ions  o f  each a u t h o r  i n  e x t r a p o l a t i o n s  made f r o m  

a c t u a l  obse rva t i ons  w e r e  a l s o  examined. I n  1931, Soper ( 1 9 4 4 :  

2 4 9 )  observed c a r i b o u  t r a i l s  on Meta I n c o g n i t a  Pen insu la  t h a t  

"appeared remarkably  fresh",  b u t  had not been used ' f o r  a 

c o n s i d e r a b l e  per iod"  because some p a r t s  o f  t h e  t r a i l s  w e r e  

overgrown by 10-12 y e a r s  o l d  wi l lows ( S a l i x  s p p . ) .  However, 

snow o f t e n  p r o t e c t s  v e g e t a t i o n  du r ing  s p r i n g  ca r ibou  

mig ra t i ons ,  and wi l lows o f t e n  remain l u s h  i n  low p a r t s  o f  

c a r i b o u  t r a i l s  even du r ing  summer mig ra t i ons  (unpubl i shed  

d a t a ) .  I n  such  s i t u a t i o n s ,  1 accep t ed  f i r s t h a n d  and p a r e n t a l  



o b s e r v a t i o n s  o f  I n u i t  oves non-Inui t  i n f e r e n c e s  o r  s p e c u l a t i o n .  

To i l l u s t r a t e  t he  accuracy  and p r e c i s i o n  o f  t h e  

informants '  r e c o l l e c t i o n s ,  a d e t a i l e d  d e s c r i p t i o n  of  t h e i r  

compiled knowledge fol lows f o r  t h e  Foxe Pen in su l a  c a r i b o u  

h u n t i n g  r eg ion .  Sho r t e r  synopses a r e  g iven  f o r  o t h e r  hun t i ng  

r e g i o n s ,  b u t  d e t a i l e d  compi la t ions  a r e  a v a i l a b l e  from m e  upon 

r e q u e s t .  P l a c e  names a re  p r e sen t ed  on Fig .  3.1. 

3.3.1 Foxe Penànsula hunting tmgion 

B y  c l900  ( E N Z ,  N I )  c a r i bou  w e r e  common throughout  most of  

Foxe Pen in su l a  i n  both summer and w in t e r ,  i n h a b i t i n g  nearby  

i s l a n d s  i n  Hudson S t r a i t  by c l 9 1 1  (EN2, LNl, N I ,  SQ, F ig .  3 .1)  . 
T h i s  range  extended e a s t  t o  t h e  Mingo Lake r e g i o n  ( S Q ) .  Most 

c a r i b o u  d i s appea red  from Foxe Pen insu la  a f te r  c l923 (ENZ, LN1, 

N I ,  SQ, Fig.  3.2.A), a f t e r  c a r i bou  began t o  d i s appea r  f i r s t  

from c o a s t a l  a r e a s  i n  cl918 (SQ, Fig.  3 . 3 ) ,  and most c a r i b o u  

d i s appea red  from Foxe Peninsula  a f t e r  c l 9 2 3  (EN2, LN1,  N I ,  SQ, 

F ig  . 3.2 .A) . A l 1  inforrnants,  excep t  OP,  PP and S R ,  r e p o r t e d  

t h a t  c a r i b o u  cou ld  n o t  be found on Foxe Pen in su l a  from c l926  

u n t i l  t h e  l a t e  1950s (AE, ENS, II, JA,  LN1, N I ,  SQ) . From cl926 

t o  c1942, OP, PP, SR and/or  t h e i r  p a r e n t s  found some c a r i b o u  

d u r i n g  two t o  f o u r  win te r s  each.  Caribou abundance was v e r y  

low, w i t h  none be ing  found i n  some yea r s  and a maximum o f  t h r e e  

c a r i b o u  t a k e n  d u r i n g  t h r e e  weeks o f  hun t i ng  i n  o t h e r  y e a r s  ( P P ,  

F ig .  3 . 4 ) .  OP and S R  knew of  no c a r i b o u  t a k e n  on t h e  pen in su l a  

a f t e r  c1935, b u t  PP repor ted  t h a t  h i s  f a t h e r  found a feu 

c a r i b o u  i n  some w in t e r s  u n t i l  c1942. 

B y  t h e  la te  1920s, s e v e r a l  f a m i l i e s  from Foxe Pen in su l a  

were l i v i n g  f o r  months o r  y e a r s  nea r  Mingo, Amadjuak and /o r  

N e t t i l l i n g  l a k e s  t o  hunt c a r i bou  and trap foxes (AE, LN1, N I ,  



Figure 3 . 2 .  R e l a t i v e  abundance o f  c a r i b o u  w i t h i n  major 
car ibou hunting r e g i o n s  (A-H) and in a l 1  r e g i o n s  
(1) on southern B a f f i n  I s l a n d  during  w i n t e r ,  
1910-93. 





Figure 3 . 4 .  Distr ibut ions ,  abundance (Table 3 . 2 )  and 
s e a s o n a l  migrations of caribou on southern Baffin 
I s l a n d  during 1940-43,  b a s e d  on I n u i t  knowledge.  



PP, SQ) .  By t h e  e a r l y  1930s, I n u i t  nea r  Cape Dorset ob t a ined  

imported ca r i bou  s k i n s  and s inew a t  the Hudson's Bay Company 

(HBC) p o s t  ( O P ) .  U n t i l  1944, I n u i t  l i v i n g  on Foxe Pen insu la  

r e ce ived  ca r i bou  s k i n s  and m e a t  from f a m i l y  members l i v i n g  at 

N e t t i l l i n g  Lake (PP)  . During 1946-50, none o f  the in fo rmants  

from Cape Dorse t  hunted  c a r i b o u  n e a r  Amadjuak and N e t t i l l i n g  

l a k e s ,  a l t h o u g h  c a r i b o u  had n o t  y e t  r e t u r n e d  t o  Foxe Pen insu la .  

Trading p o s t s  i n  Cape Dorset  d i scouraged  h a r v e s t i n g  of c a r i bou  

nea r  t h e s e  l a k e s  at t h e  r e q u e s t  o f  t h e  Deputy Commissioner o f  

t h e  Northwest T e r r i t o r i e s  (Chap te r  2 ) .  

From t h e  late 1920s through t h e  e a r l y  1950s, in fo rmants  

t r a v e l l e d  e x t e n s i v e l y  on Foxe Pen insu la  i n  w in t e r  and s p r i n g  

and  a long  the  coas t  i n  s m e r  d e s p i t e  t h e  l a c k  of c a r i bou .  If 

ca r ibou  had occupied t h e  p e n i n s u l a  du r ing  t h i s  pe r i od ,  h u n t e r s  

would have d e t e c t e d  some sign o f  them. The r e t u r n  o f  c a r i bou  t o  

n o r t h e a s t e r n  Foxe Peninsu la  began i n  c l955  when somebody 

r epo r t ed  tracks of two caribou ( S R ) .  AE first saw caribou i n  

t h a t  a r e a  i n  win te r  c1957. Then i n  w i n t e r  ~1958, ca r i bou  were 

s een  f a r t h e r  west n e a r  T e s s i k  Lake ( S R ,  SS ) .  

I n  t h e  e a r l y  1 9 6 0 ~ ~  c a r i b o u  i n c r e a s e d  (Fig .  3 . 2 . A )  from 

Tess ik  Lake e a s t  t o  the Mingo Lake r e g i o n  and probably  beyond 

(AE, II, F ig  . 3.5) . As ca r i bou  immigrated o n t 0  Foxe Pen insu la  

i n  t h e  l a t e  1950s and e a r l y  1960s,  cows and ca lve s  a r r i v e d  each 

September-October, fo l lowed by  b u l l s  (AE) . Af te r  c1960, rnainly 

b u l l s  w e r e  s e en  a long  t h e  c o a s t  du r ing  w i n t e r ,  whi le  cows and 

calves were u s u a l l y  15 km o r  more i n l a n d  n e a r  l ake s  (EP,  SS, 

S R ) .  T e s s i k  Lake became t h e  main w in t e r  hun t i ng  a r e a  o f  most 

in fo rmants  dur ing  t h e  1960s. B y  t h e  m i d - 1 9 6 0 ~ ~  b u l l s  remained 

on t h e  c o a s t  of e a s t e r n  Foxe Pen in su l a  d u r i n g  summer, and 

dur ing  t h e  la te  1960s some cows and c a l v e s  were seen  on  t h i s  

c o a s t  i n  summer (SS) . 
During win te r  i n  t h e  e a r l y  1970s, c a r i b o u  expanded 

westward p a s t  Tess ik  Lake ( S R ,  SS ) .  T h e i r  summer range  extended 

from s o u t h  of Tess ik  Lake e a s t  t o  t h e  Mingo Lake r e g i o n  (SR,  

SS) . Bes ides  expansion o f  t h e  w i n t e r  and summer ranges ,  c a r i b o u  



Figure 3 . 5 .  D i s t r i b u t i o n s ,  abundance (Table  3 . 2 )  and 
s e a s o n a l  m i g r a t i o n s  of car ibou  on southern  B a f f i n  
I s l a n d  during 1960-63, based o n  I n u i t  knowledge. 



abundance i n c r e a s e d  from t h e  1960s i n t o  t h e  1980s (ENZ, EP, OA, 

SS, S R ,  F ig .  3.2.A). B y  c1980, c a r i b o u  occupied western  Foxe 

Pen insu la  i n  w in t e r ,  spring and summer (OA, SR, Fig. 3.6) . 
Caribou con t inued  t o  occupy t h e  c o a s t a l  a r e a  s o u t h  of  T e s s i k  

Lake (EP, M S )  and expanded s o u t h  and east a long  t h e  c o a s t  by 

w i n t e r  c l983  (EN2). I n  t h e  1980s, c a r i bou  cont inued t o  w i n t e r  

on e a s t e r n  Foxe Pen insu l a  (EP, M S )  . However, w i t h i n  t h a t  a r e a ,  

c a r i bou  d e n s i t i e s  dec rea sed  af ter  w i n t e r  c l983  (EP); t h e  

ca r ibou  r ange  was d r i f t i n g  r a t h e r  t h a n  expanding du r ing  t h e  

mid-1980s. Also d u r i n g  t h e  1980s, b u l l s  moved on t0  nearby  

i s l a n d s  i n  Hudson S t r a i t  du r ing  w i n t e r  and remained a l o n g  t h e  

c o a s t  year-round (OA), whi le  cows w e r e  on t h e  c o a s t  main ly  

d u r i n g  w i n t e r  (EN2, OA) . 
Seasona l  m i g r a t i o n s  on Foxe Peninsula  d u r i n g  t h e  e a r l y  

1900s ( L N 1 ,  N I ,  Fig.  3.3)  were sirnilar t o  t h o s e  dur ing  c1970-85 

( F i g .  3.6), c a r i b o u  abundance be ing  h i g h e s t  d u r i n g  w i n t e r  (EP ,  

S S ) .  I n  t h e  1970s, cows and some b u l l s  migra ted  i n l and  d u r i n g  

May (EN2, EP, LN1,  SS, S R )  . During summer, main ly  males were 

ha rves t ed  n e a r  t h e  c o a s t  ( N I ) .  B y  c1980, most cows mig ra t ed  

i n l a n d  l a t e  i n  May and r e t u r n e d  t o  the coas t  w i t h  newborn 

calves i n  e a r l y  August, remaining u n t i l  t h e  n e x t  s p r i n g  ( O A ) .  

S t a r t i n g  i n  c1983, some cows remained a long the c o a s t  year -  

round, s o  EP b e l i e v e d  t h a t  females  ca lved  c l o s e  t o  Cape Dorset .  

None of t h e  i n fo rman t s  had observed c a l v i n g  females ,  a l t hough  

secondhand i n fo rma t ion  sugges ted  t h a t  a l a r g e  c a l v i n g  area had 

been seen  by o t h e r  h u n t e r s  on wes te rn  Foxe Pen insu la  i n  t h e  

e a r l y  1980s (EN2). During Septembet-October, b u l l s  m ig ra t ed  

i n l a n d  t o  f i n d  cows (EP). There w a s  no d i s c r e t e  r u t t i n g  a r e a  

because c a r i b o u  moved e x t e n s i v e l y  throughout t h e  pen in su l a  

d u r i n g  October- November (EP) . 
I n  1985, EP and PP p r e d i c t e d  t h a t  c a r i bou  would soon  l eave  

Foxe Pen insu la  because  o f  t h e  above changes i n  d i s t r i b u t i o n  and 

migxat ions  and past p r e d i c t i o n s  of t h e i r  e l d e r s .  A sudden, 

major d e c r e a s e  occu r r ed  on Foxe Pen insu l a  between s p r i n g  and 

auturnn 1989 o r  1990, a f t e r  which few car ibou  win te red  on t h e  



Figure 3 . 6 .  D i s t r ibut ions ,  abundance (Table 3 . 2  ) and 
seasonal migrations of caribou on southern Bai f i n  
Island during 1980-83,  based on I n u i t  knowledge. 



pen insu l a  (MS, OA, Fig . 3.2 .A, 3.6-3.7) , Since  then ,  ca r ibou  

have been seen i n  groups o f  two t o  t h r e e  and neve r  more t han  

t e n  (JT3,  O A ) ,  OA has seen  on ly  t h r e e  o r  f o u r  c a r i b o u  pe r  day 

o f  hun t ing  i n  w i n t e r  s i n c e  c1990. 

None of  t h e  informants  repor ted  a major i n c r e a s e  i n  

n a t u r a l  m o r t a l i t y ,  a l though a  few ca r ibou  w e r e  found dead a t  

t h e  bottoms o f  c l i f f s .  B y  1994, ca r ibou  w e r e  so rare on Foxe 

Pen insu la  t h a t  f r i e n d s  i n  I q a l u i t  r e g u l a r l y  sent m e a t  t o  Cape 

Dorse t  r e s i d e n t s ,  and some Cape Dorset hun t e r s  had hunted 

c a r i b o u  on Southampton I s l a n d ,  about 2 5 0  km w e s t  o f  Cape Dorset  

(MS) 

3.3.2 Mingo Lakr hunting region 

Informants  d i d  not hun t  r e g u l a r l y  near  Hone River  because 

o f  i t s  d i s t a n c e  from camps on Frobisher  Bay and Hudson S t r a i t .  

Never theless ,  informants  knew it as a  s p e c i a l  area where 

c a r i b o u  could be  found i f  unava i lab le  e lsewhere .  During summer 

c1919-24, c a r i b o u  w e r e  found near t h e  headwaters  o f  Hone R i v e r  

(SA2, Fig .3 .3 ) .  Some Kimmirut hunters  go t  c a r i b o u  near  Hone 

R i v e r  i n  summer throughout t h e  1930s ( J P ,  SA2) . From cl942 t o  

c l953  dur ing w i n t e r ,  a  few car ibou o r  a t  least tracks were seen  

n e a r  t h e  r i v e r  (AS, HK, JA,  J P ,  PL, SA1) . Subsequently,  

in formants  r a r e l y  hunted nea r  Hone River as c a r i b o u  began 

appearing n e a r e r  t h e  c o a s t .  

Mainly cows wi th  calves wintered a long the c o a s t  of t h i s  

r e g i o n  from c l917  ( o r  b e f o r e )  u n t i l  c l928 ( S Q ,  Fig.  3 .3) .  Many 

cows and newborn ca lve s  summered around Mingo Lake and 

southwestern  Amadjuak Lake dur ing c1917-22 (AE, S Q ) ,  but  

c a r i b o u  abundance was low by s m e r  c1928-32 (ENZ, Fig. 3.2. B) . 
During win te r  i n  t h e  1930s, 1940s (Fig. 3.3) and e a r l y  1950s, 

c a r i b o u  abundance was ve ry  low throughout t h i s  r e g i o n  (AE, ENZ, 

JT2, LN1, NI, SRI SQ) . No s i g n  of ca r ibou  was r e p o r t e d  West of 

Amadjuak Lake d u r i n g  w in t e r  and sp r ing .  From c l 9 3 9  u n t i l  ~1956, 

a few car ibou  w e r e  occas iona l l y  seen sou th  of  Mingo Lake i n  



Figure 3.7. Distributions, abundance (Table 3.2 ) and 
seasonal migrations of caribou on southern Baffin 
Island during 1996-93, based on Inuit knowledge. 



summer and w i n t e r  (EP, JA, II, PL, SS, Fig.  3.3) . U n t i l  ~ 1 9 5 6 ,  

e ach  hun t ing  p a r t y  u s u a l l y  cou ld  g e t  no more than  two c a r i b o u  

i n  w i n t e r  (II, PL, SS) .  I n u i t  l i v i n g  i n  t h i s  r e g i o n  du r ing  

c1944-49 were o f t e n  hungry and cold  because  of  i n s u f f i c i e n t  

c a r i b o u  and o t h e r  w i l d l i f e  ( I I ) .  In  ~ 1 9 5 6 ,  c a r i bou  began 

r e t u r n i n g  t o  t h e  c o a s t  i n  w i n t e r  (EP, S S ) ,  but  subsequent  

o b s e r v a t i o n s  are l i m i t e d  because  most r e s i d e n t s  moved t o  Cape 

Dorset  o r  Kimmirut by c l959  as requested by t h e  Royal Canadian 

Mounted P o l i c e  (RCMP) ( S Q )  . B y  c1960, c a r i b o u  remained a long  

t h e  e a s t e r n  c o a s t  o f  t h e  r e g i o n  during summer, b u t  abundance 

was h i g h e r  d u r i n g  w i n t e r  (II, Fig. 3.2.8, 3 . 5 ) .  During summer 

c1979-81, c a r i b o u  were s e e n  a long  t he  c o a s t  and on s m a l l e r  

i s l a n d s  (JP,  Fig. 3 . 6 ) .  

3.3.3 M e t a  Incognita Pœninsula hunting rœgaon 

Caribou a p p a r e n t l y  occur red  along t h e  e n t i r e  c o a s t  o f  Meta 

I n c o g n i t a  Pen insu la  i n  t h e  e a r l y  1900s (JP, L N 2 ,  PL, SA2) .  By 

t h e  e a r l y  1920s c a r i b o u  d i sappeared  from the c o a s t  o f  Hudson 

S t r a i t  s o u t h e a s t  o f  Kimmirut and abundance decreased (PL,  Fig.  

3.2.C, 3.3), b u t  some ca r ibou  continued t o  win te r  a long  t h e  

nor thwest  c o a s t  u n t i l  c l930 (JP, S A 2 ) .  Informants  r a r e l y  

t r a v e l l e d  among t h e  i n t e r i o r  p la teaux  and mountains of  Meta 

I n c o g n i t a  Pen insu la  b e f o r e  c l939  (AS, JA, JP, PL, SA2), s o  

c a r i b o u  may have remained t h e r e  throughout t h e  1930s ( J A ) .  From 

c l939  t o  ~ 1 9 5 0 ,  groups  of  two t o  four c a r i b o u  were o c c a s i o n a l l y  

found i n l a n d  d u r i n g  summex, i f  any ca r ibou  were s e e n  a t  a l 1  

(AS,  KK, PL, Fig. 3 . 3 ) .  I n  Kimmirut, c a r i bou  meat was ex t remely  

rare from c l946  t o  c l 9 5 1  ( J P ,  S A 2 ) .  

During c1950-52, tracks of  one c a r i b o u  w e r e  s e e n  among t h e  

mountains (AS, JA,  N I ,  PL)  . Then, dur ing w i n t e r  from c l953  t o  

~ 1 9 5 6 ,  s i g n s  of c a r i b o u  i n c r e a s e d  with up t o  t e n  ca r ibou  be ing  

s e e n  o c c a s i o n a l l y  ( J P ,  SAl, SA2). In  ~ 1 9 5 8 ,  SA2 no t i ced  a  

marked i n c r e a s e  i n  ca r ibou  abundance, seeing a t o t a l  of c21 

c a r i b o u  d u r i n g  one hunt  and more during ano the r .  More Kimrnirut 



hun t e r s  s t a r t e d  a c t i v e l y  hun t i ng  caribou,  t a k i n g  20-25 ca r i bou  

t h a t  w i n t e r  (SA2) .  The ca r i bou  popula t ion  expanded and 

i nc r ea sed  toward the southwest  du r ing  w i n t e r s  of  c1959-61 (JP, 

SA2, Fig . 3.5)  . A f t e r  ~1958, SA2 s a w  too  many ca r i bou  t o  

e s t i m a t e  t he  numbers tha t  he s a w  o r  ha rves ted .  

During w in t e r  c1963, c a r i b o u  range expanded a g a i n  towards 

t h e  c o a s t ,  b u t  most c a r i b o u  remained a t  leas t  c50 km n o r t h  of 

Kimmirut (II,  SAS) . B y  t h e  l a t e  1960s, c l 0  ca r i bou  w e r e  

ha rves ted  f o r  eve ry  f i v e  h u n t e r s  i n  Kimmirut (JA). B y  t h e  mid- 

1970s, t h e y  had expanded t h e i r  w in t e r  range w i t h i n  c20 km of  

Kimmirut ( J A ,  J P ,  SA2) . I q a l u i t  hun te r s  o c c a s i o n a l l y  s a w  

ca r ibou  n e a r  t h e  nor thwes t  c o a s t  of F rob i sher  B a y  (LN1, M P ,  

NI). 

During t h e  l a t e  1970s and e a r l y  1 9 8 0 ~ ~  ca r i bou  expanded 

t h e i r  s p r i n g  range a long  t h e  c o a s t  c70 km s o u t h e a s t  o f  Kimmirut 

(SAS, Fig .  3.6) . A f t e r  c1978, c a r i bou  were s e e n  near  Markham 

Bay dur ing  summer, w i n t e r  and s p r i n g  ( JA,  JP, SA2) . Al1 sex /age  

c l a s s e s  o f  ca r ibou  were s een  du r ing  win te r  and s p r i n g  ( S A 2 ) .  I n  

May, cows migra ted  i n l a n d ,  b u t  r e t u rned  n e a r  t h e  c o a s t  i n  J u l y  

( S A 2 ) .  I n  c1980, c a r i b o u  expanded t h e i r  r ange  on t0  i s l a n d s  i n  

Markham Bay ( J P )  . 
I n  w i n t e r  ~ 1 9 8 9 ,  c a r i bou  range  expanded and abundance 

i nc r ea sed  suddenly  and d r a m a t i c a l l y  ( J P ,  II, SA2, Fig. 3.2  . C f  

6 ) .  Since  t h e  c l989  i n c r e a s e ,  some cows have s t i l l  mig ra t ed  

i n l and  i n t o  t h e  mountains i n  s p r i n g ,  b u t  the m a j o r i t y  have 

migrated  northwestwards i n  s p r i n g ,  not  r e t u r n i n g  u n t i l  October- 

November (JP, S M )  . I n  c l 9 9 1  o r  c1992, b u l l s  appeared on B i g  

Island and o t h e r  i s l a n d s  i n  Hudson S t r a i t  (JA, II, S A 2 ) .  I n  

s p r i n g  c l 9 9 3  cows also began t o  use smal l  i s l a n d s  up to 25 km 

o f f  Baf f in  I s l a n d  (II, J A )  . B u l l s  t h a t  spend win te r ,  spring and 

summer on B i g  I s l a n d  swim back t o  t h e  p e n i n s u l a  i n  September, 

a p p a r e n t l y  to m e e t  f emales  r e t u r n i n g  from the nor thwest  ( I I ) .  

I n  w i n t e r  1993-94, c a r i bou  decreased n e a r  Kimmirut (SA2). 

However, i n  s p r i n g  c1994, more car ibou  t h a n  i n  p r ev ious  y e a r s  

migrated northwestwards p a s t  Kimmirut, coming from s o u t h e a s t e r n  



Meta Incogn i ta  Peninsula  (SA2). The northwestwards m i g r a t i o n  

p a s t  Kimmirut occur red  i n  May, i n s t e a d  of A p r i l  ( S M )  , The 

p r o c e s s  of d r i f t i n g  w i n t e r  r a n g e  a p p a r e n t l y  began on  M e t a  

I ncogn i t a  Pen insu la  o n l y  f o u r  years a f t e r  t h e  m a s s  immigra t ion  

of ca r ibou ,  p robab ly  from Foxe Pen insu la .  I n  1994, J A  p r e d i c t e d  

t h a t  w i t h i n  t e n  years ca r i bou  w i l l  l e a v e  Meta I n c o g n i t a  

Pen insu la .  

3 . 3 . 4  H a l l  Pœninsula hunting regàon 

From c1900-20, ca r i bou  occur red  a l o n g  most o f  t h e  c o a s t  o f  

Ha l l  Peninsula  and on i s l a n d s  i n  F rob i she r  Bay (HK, LN2, PNS, 

OQ, Fig.  3.3)  u n t i l  t h e y  l a r g e l y  d i sappeared  a f t e r  c l922 (PN2, 

Fig. 3.2.D). Caribou w e r e  s o  common t h a t  hun t e r s  g o t  enough 

c a r i b o u  while hun t ing  o t h e r  game (e .g . ,  A r c t i c  h a r e ,  (Lepus  

arcticus) ( P N 2 ) .  Caribou remained a t  the  heads o f  f i o r d s  on 

wes te rn  Hall  Pen insu la  u n t i l  summer c l928  (HK, KK, O Q ) .  Only 

P N 2  r epo r t ed  any knowledge o f  c a r i b o u  a l o n g  t h e  c o a s t  o f  t h e  

pen in su l a  u n t i l  t h e  l a t e  1950s. During summers ~1935 -59 ,  he and 

h i s  f a t h e r  u s u a l l y  g o t  a f e u  c a r i b o u  i n  a  s p e c i a l  area on 

e a s t e r n  Hall  Pen insu la  (F ig .  3.4-3.5), b u t  i n  some y e a r s  t h e y  

found none. 

I n  sununer from cl929 t o  t h e  mid-1960s (Fig. 3.4-3.5), 

ca r i bou  occurred  on t h e  i n t e r i o r  of H a l l  Peninsula  i n  a  few 

s p e c i a l  a r e a s  (HK,  KK, LN2, N I ,  OQ, PN2, SAl) . HK and P N 1  f ound 

c a r i b o u  near upper  McKeand R i v e r  i n  most summers, but each  

f a m i l y  u s u a l l y  g o t  o n l y  f o u r  t o  seven ca r i bou  each  summer. I n  

t h e  1940s, ca r i bou  expanded and i nc r ea sed  s l i g h t l y  east of 

McKeand River, but abundance remained low (HK, PNl, S A l ,  F i g .  

3.2.D). Some f a m i l i e s  were s t a r v i n g  i n  some summers wh i l e  

hun t i ng  ca r ibou  du r ing  t h e  1930s and 1940s ( K K ,  PN1, PN2). 

S igns  of  c a r i bou  w e r e  s een  near  McKeand River o n l y  i n  w i n t e r  

and s p r i n g  c1944, c l947 and c l 9 5 0  (AS, EA, LNl ,  N I ,  SA1). 

Car ibou g r a d u a l l y  expanded t h e i r  w i n t e r  range from McKeand 

River toward F rob i she r  Bay from cl957 u n t i l  cl985 ( J T l ,  M P ,  



Fig. 3 . 2 . D ,  3.5-3.6). I n  t h e  1960s as ca r ibou  appeared a long  

t h e  c o a s t  of Ha l l  Peninsula ,  hun te r s  r a r e l y  hunted t h e  i n t e r i o r  

s o  t h e r e  was l i t t l e  knowledge of ca r ibou  on t h e  p l a t e a u  a f te r  

~ 1 9 6 5 .  

Beginning i n  c1956, small i s o l a t e d  groups o f  c a r i b o u  w e r e  

s e e n  o c c a s i o n a l l y  nea r  t h e  w e s t  coast of  H a l l  Pen insu l a  (JT1, 

oQ, S A l ,  L N Z ) ,  b u t  t hey  d i d  no t  appear  eve ry  w i n t e r  u n t i l  af ter  

c l965  (AS, HK, JT1, N I ,  SA1) . Subsequently,  c a r ibou  i n c r e a s e d  

and expanded g r a d u a l l y  around t h e  c o a s t  o f  Hall Peninsu la  u n t i l  

c l990  (KK, M P ,  N I ,  OQ, SA1, Fig. 3.6-3.7).  From cl974 t o  c1984, 

c a r i b o u  expanded through t h e  mountains o f  e a s t e r n  H a l l  

Pen insu l a  and on t0  i s l a n d s  east of  t h e  pen insu l a  and i n  

s o u t h e r n  Frob isher  Bay (GU, JM, KK, LN2, PK1, PN2, SA1, SA2, 

SK, Fig.  3 . 6 ) .  Then i n  t h e  e a r l y  1990s, c a r ibou  abundance 

dec reased  on i s l a n d s  a long e a s t e r n  H a l l  Pen insu la  ( F i g .  3 . 7 ) .  

By w i n t e r  c1993, ca r ibou  abundance on western  H a l l  Pen insu la  

had decreased  t o  less than  du r ing  t h e  1980s and c a r i b o u  s t a r t e d  

t o  feed  on v e r y  s t e e p  t e r r a i n  ( G U ) .  

Caribou w e r e  r e l a t i v e l y  numerous around n o r t h e r n  Frob isher  

Bay dur ing  c1900-26 (F ig .  3.3), b u t  by t h e  e a r l y  1930s t h e y  

were r a r e  (PN2). Caribou f i r s t  reappeared c5O km n o r t h  o f  t h e  

bay  du r ing  c1947-49, and w e r e  u s u a l l y  seen  i n  groups o f  o n l y  

one o r  two du r ing  w in t e r  i n  t h e  e a r l y  1950s (AS, HK, JA, JT1, 

KK, LN1, SA1). During ~1956-59 ,  some car ibou  win t e r ed  w i t h i n  

c20 km of  t h e  bay (LN1, SAl ) ,  bu t  t hen  r e t r e a t e d  f a r t h e r  i n l a n d  

u n t i l  c l966  (AS, JT1, L N 1 ,  M P ,  S A I ,  Fig. 3.5). c a r i b o u  were 

more common nea r  Amadjuak L a k e  from t h e  1930s u n t i l  t h e  1960s 

(LN1, F i g .  3.4-3.5) .  I n  w i n t e r  du r ing  t h e  1960s and 1970s, t h e  

a r e a  c50 km nor thwest  o f  Frob isher  Bay became t h e  main I q a l u i t  

hunting area (AS, SAl) ,  b u t  some I n u i t  hunted nea r  McKeand 

R i v e r  t o  t h e  n o r t h e a s t  (ml, LN2, Fig. 3.5-3.6) . During w i n t e r  

i n  t h e  mid-1970s, c a r ibou  w e r e  c25 km in l and  (SA2), and 

expanded t h e i r  range t o  t h e  c o a s t  of Frob isher  Bay by c l980  

(ml, LNl, P K l ,  SAl, Fig. 3 . 6 ) .  

By t h e  mid-1980s, t h e  w i n t e r  range of  c a r i b o u  n e a r  



nor the rn  Frob isher  Bay w a s  d r i f t i n g  sou th  toward t h e  c o a s t  as 

ca r ibou  abundance d e c l i n e d  f a r t h e r  i n l and  ( PK1, Fig.  3.7 ) . I n  

w in t e r  ~ 1 9 8 9 ,  ca r ibou  d r i f t e d  s o u t h e a s t  toward Hall Peninsula  

(GU, S A 1 ) .  I n  t h e  e a r l y  1990s, t h e  w in t e r  range ex tended  on ly  

35 km n o r t h  o f  Frob isher  Bay, and  car ibou  began u s i n g  i s l a n d s  

i n  t h e  n o r t h e r n  p a r t  of t h e  bay (LN2, PKl), while c a r i b o u  

abundance w a s  dec rea s ing  on t h e  w e s t  coast of Hal l  Pen insu la .  

Based on t h e  changes i n  r ecen t  d i s t r i b u t i o n s  of c a r i b o u  seen by 

1985, PN2 p r e d i c t e d  t h a t  '. . . maybe t h e r e  w i l l  be no car ibou  

like m y  f a t h e r  said."  

3.3.5 McKœand River hunting region 

During t h e  1 9 3 0 ~ ~  no ca r ibou  w e r e  s e e n  along the western  

c o a s t  of Cumberland Sound, excep t  for a few dur ing w i n t e r  i n  

one s m a l l  v a l l e y  ( P N 1 ) .  This area expanded s l i g h t l y  a f te r  

c1939, and  car ibou  w e r e  found i n  two o t h e r  a r ea s  i n  c l 9 4 1  (F ig .  

3 . 4 ) .  I n  t h e  e a r l y  1950s, abundance i nc rea sed  s l i g h t l y  ( P N 1 ) .  

I n  winter ~ 1 9 5 5 ,  ca r ibou  inc rea sed  and expanded i n t o  o t h e r  

areas a l o n g  western Cumberland Sound (CA, P N 1 ,  Fig . 3.5 ) . 
During w i n t e r  a f t e r  c1964, ca r ibou  occupied most o f  t h e  c o a s t  

o f  wes te rn  Cumberland Sound (CA, PNl, Fig.  3.6) . Car ibou  

abundance increased  i n  a l 1  s ea sons  u n t i l  t h e  i a t e  1970s,  bu t  

dec l i ned  a f t e r  t h e  mid-1980s ( J K l ,  P N l ,  F ig .  3 . 7 ) .  

During summer and winter ,  c a r ibou  occurred on t h e  p l a t e a u  

n o r t h  of McKeand River from c l 9 2 1  ( o r  b e f o r e )  u n t i l  t h e  e a r l y  

1970s ( E N I ,  PAZ, Fig. 3.3-3.5) . During summer, c a r i b o u  

abundance w a s  always lower than t h a t  nor thwest  of N e t t i l l i n g  

Lake, and i n  win te r  ca r ibou  abundance w a s  even lower ( E N I ,  ENZ, 

P A Z ) .  During t h e  1930s and 1 9 4 0 ~ ~  abundance nor th  o f  McKeand 

River was h i g h l y  v a r i a b l e ,  wi th  none be ing  found i n  some yea r s  

( E N I ,  N I ) .  I n  c1974, ca r ibou  inc rea sed  w e s t  of t h e  mouth of 

N e t t i l l i n g  Fiord  ( E N I ) ,  near a r e a s  where T M  o c c a s i o n a l l y  saw 

ca r ibou  d u r i n g  ~1932-62  (Fig . 3 . 4 - 3 . 5 )  . Subsequently,  no 

informant  hunted i n l a n d  on t h e  p l a t e a u  d u r i n g  summer. A f e w  



c a r i b o u  w e r e  s e en  i n  w i n t e r  dur ing t h e  l a te  1980s and e a r l y  

1990s ( J E ,  S K )  . 
Caribou occur red  east o f  Amadjuak L a k e  i n  summer c1920, 

b u t  t h e r e  were fewer than  nor thwest  o f  N e t t i l l i n g  L a k e  (EA, 

F ig .  3 . 3 ) .  Car ibou  abundance dec l i ned  d u r i n g  t h e  l a t e  1920s, 

1930s and 1940s, b u t  h u n t e r s  u s u a l l y  g o t  a few c a r i b o u  w i t h i n  

t h e  s p e c i a l  c a r i b o u  a r e a  n e a r  Amadjuak L a k e  (EN2, EP, L N l ,  SAl, 

F ig .  3.2-3.5). No in formants  hunted n e a r  Amadjuak L a k e  from t h e  

mid-1960s t o  the mid-1970s. From t h e  l a t e  1970s u n t i l  t h e  early 

1990s,  the w i n t e r  range o f  c a r i bou  w a s  similar to earl ier  

d i s t r i b u t i o n s ,  and abundance g r a d u a l l y  i n c r e a s e d  du r ing  t h i s  

l a t te r  pe r i od  ( J E ,  S K ,  F ig .  3.2.E).  

3.3.6 Nettflling Lake hunting region 

The p l a i n s  no r th  of  Koukdjuak R i v e r  w e r e  a n  impor tan t  

s u m m e r  c a r i bou  hunt ing a r e a  from c l 9 1 6  ( o r  b e f o r e )  u n t i l  c l967  

(EA, PAl, E N I ,  TM, Fig. 3.3-3.5) . During c1916-23 many c a r i b o u  

occurred a long  t h e  nor thwestern  s h o r e  o f  N e t t i l l i n g  Lake (F ig .  

3.3), b u t  subsequen t ly  h u n t e r s  had t o  t r a v e l  a t  l e a s t  35 km to 

t h e  c o a s t a l  we t lands  a long  Foxe Basin o r  t o  Koukdjuak River  

before f i n d i n g  s u f f i c i e n t  c a r i bou  ( E N I ,  P A 1 ) .  A f t e r  c1924, 

e i t h e r  t h e  o v e r a l l  abundance of c a r i b o u  decreased ,  o r  c a r i bou  

became more s c a t t e r e d  near  t h e  l ake  i n  response  t o  i n c r e a s i n g  

numbers of  h u n t e r s  (PAT) . Caribou abundance i n  summer w a s  

l o w e s t  dur ing  c1939-55 (PAl, Fig.  3 .4 )  . None o f  t h e  e l d e r s  

r e p o r t e d  a n o t i c e a b l e  m ig ra t i on  of c a r i b o u  on t h e  p l a i n s  n o r t h  

o f  Koukdjuak River  be fore  c l960  (AE, Fig.  3 . 5 ) ,  i n c l u d i n g  

~ 1 9 1 6 - 2 3  when abundance was high ( E A ) .  During J u l y  and August 

c l 977  t o  c1982, M S  saw many ca r ibou  c r o s s i n g  e a s t e r n  Koukdjuak 

R ive r  toward t h e  sou th ,  and migra t ing  eas tward  a long  t h e  n o r t h  

s h o r e  of t h e  r i v e r  (Fig. 3 .6)  . 
During September and e a r l y  October  from c l 9 1 6  ( o r  b e f o r e )  

u n t i l  c1994, c a r i b o u  migra ted  southeas tward from no r the rn  

N e t t i l l i n g  Lake a c r o s s  Camsell  Bay (AE, EA, JE ,  J K l ,  M S ,  PAl, 



SK,  TM, Fig. 3.3-3.7) . Between cl924 and c1945, cows migra ted  

through C a m s e l l  Bay mainly d u r i n g  September, whi le  b u l l s  

occur red  i n  s o u t h e r n  C a m s e l l  Bay i n  August (EA, PA1, E N I ,  JE, 

T M ) .  Compared w i t h  t h e  1940s, t h e  numbers o f  migra t i ng  c a r i b o u  

i n c r e a s e d  s u b s t a n t i a l l y  by t h e  1970s ( J E ) .  During t h e  early 

1980s, cows s t a r t e d  migra t ing  southward across t h e  bay i n  mid- 

August ( J E ,  MS,  F i g .  3 . 5 ) .  

From t h e  mid-1920s ( o r  b e f o r e )  u n t i l  a t  h a s t  t h e  e a r l y  

1960s, c a r i bou  win te red  sou th  and east o f  sou the rn  N e t t i l l i n g  

Lake (AE, ENZ, JT2, LN1, PP, SQ, SR,  F ig .  3.3-3.5). During 

April-May, cows and some b u l l s  migra ted  n o r t h  toward Camsell 

Bay (AZ, EN2, LN1, N I ) .  Caribou a p p a r e n t l y  decreased around 

s o u t h e r n  N e t t i l l i n g  Lake i n  w i n t e r  d u r i n g  t h e  l a t e  1930s ( N I ,  

F i g .  3 . 4 ) ,  bu t  remained i n  numbers s u f f i c i e n t  for the one 

farni ly l i v i n g  there dur ing c1944-49 (JT2) .  

During w i n t e r  from c l916  t o  1994, s e v e r a l  in formants  (AE, 

CA, EA, EK, JE, J K 1 ,  PAI, PA2, S K I  hunted ca r ibou  mig ra t i ng  

n o r t h  a c r o s s  Camsell Bay i n  l a t e  win t e r  and s p r i n g  (Fig .  3.3- 

3 . 7 ) .  Before t h e  1920s, t h e  number of c a r i b o u  appa ren t l y  was 

q u i t e  c o n s i s t e n t  (€A, Fig. 3-31, but  from t h e  e a r l y  1920s t o  

t h e  mid-1950s, c a r i b o u  abundance was h i g h l y  v a r i a b l e ,  wi th  none 

being s een  i n  some years  because  of i n c r e a s e d  annua l  v a r i a t i o n s  

i n  timing of t h e  migra t ion  (PAI ,  Fig. 3 .2 .F ) .  From t h e  mid- 

1960s t o  t h e  m i d - 1 9 8 0 ~ ~  ca r ibou  abundance i n  Camsell Bay began 

t o  i n c r e a s e  a s  c a r i b o u  began to overwin te r  t h e r e  ( E N I ,  J E ,  Fig. 

3.2.F). T h e  abundance of caribou overwin te r ing  i n  Camsell Bay 

decreased  n o t i c e a b l y  by t h e  e a r l y  1990s (SK, Fig. 3 -2. F, 3.7) . 

3.3.7 Tarrirluk juaq hunting region 

JKlls f a t h e r  saw car ibou  throughout  Tas s i a luk juaq  r e g i o n  

du r ing  c1900-10, b u t  from c l920  u n t i l  c l 9 5 5  ca r ibou  w e r e  seen 

rarely (CA, EA, EK, J E ,  J K l ,  JM, PA1, PA2, TM, ~ i g .  3.2.G, 3 . 3 -  

3 . 4 , ) .  Beginning i n  t h e  l a t e  1950s and e a r l y  1960s, c a r i bou  

were s e e n  more o f t e n  (EK, J E ,  J K 1 ,  S K ,  F ig .  3 . 5 )  . Along 



N e t t i l l i n g  F io rd ,  c a r i b o u  g r a d u a l l y  i n c r e a s e d  i n  abundance and 

expanded t h e i r  range towards  t h e  c o a s t  o f  Cumberland Sound ftom 

t h e  1960s i n t o  t h e  1980s ( J E ,  S K I  Fig. 3.5-3.6) . From c l 9 5 1  t o  

~ 1 9 8 5 ,  c a r i b o u  a l s o  i n c r e a s e d  and  d i s t r i b u t i o n  expanded around 

T a s s i a l u k j u a q  l a k e  (JE, EK) , b u t  s i n c e  w i n t e r  c l985  c a r i b o u  

abundance h a s  decreased rnarkedly ( J E ,  Fig. 3.2.G, 3 .7 ) .  As 

abundance decreased  n e a r  Tas s i a luk juaq  i n  t h e  l a t e  1980s, 

c a r i bou  began ove rwin t e r i ng  c l o s e r  t o  Cumberland Sound, f irst  

appear ing  a t  t h e  c o a s t  i n  w i n t e r  c l989  (JKî, Fig. 3 .7 ) .  

3.3.8 Cumberland Pmninsula hunting rrrgaon 

During summer i n  t h e  l a t e  l8OOs, c a r ibou  w e r e  rare n e a r  

Clearwate r  F io rd ,  s o  h u n t e r s  t r a v e l l e d  c75 km i n l a n d  t o  t h e  

Penny I c e  Cap t o  get enough c a r i b o u  ( J K 1 ) .  Subsequently,  

n o r t h e a s t e r n  Cumberland Sound became an  impor tan t  hun t ing  area 

as car ibou  i n c r e a s e d  and expanded i n t o  t h i s  r e g i o n  from 

Tas s i a luk juaq  dur ing t h e  1910s (EA, EK, PA1)  . I n  t h e  e a r l y  

1920s, c a r i b o u  were found on i s l a n d s  i n  n o r t h e r n  Cumberland 

Sound throughout  w in t e r  (EK, PA1, Fig . 3.3) . U n t i l  t h e  mid- 

1920s,  many ca r ibou  migra ted  sou theas tward  toward Pangnir tung 

d u r i n g  September-October, r e t u r n i n g  t o  t h e  nor thwes t  d u r i n g  

spring (EA, EK, P A 1 ) .  During t h e  same pe r iod ,  o t h e r  c a r i b o u  

migrated  n o r t h  t o  summering a r e a s  s o u t h  o f  t h e  ice cap ( E K ) .  

Winter  c l925 was t h e  l a s t  year  t h a t  c a r i bou  w e r e  found 

e x t e n s i v e l y  between C lea rwa te r  F io rd  and Pangnirtung;  a f t e r  

that, t h e  remaining c a r i b o u  migra ted  on ly  t o  t h e  no r th  (CA, EK, 

P A I ,  PAS). During t h e  1930s, fewer  ca r ibou  r e t u r n e d  each autumn 

to t h e  c o a s t  from t h e  i n l a n d  summering a r e a s ,  and by t h e  1940s 

groups  of one o r  two c a r i b o u  w e r e  s een  o c c a s i o n a l l y  near  

Clearwater  F io rd  dur ing  w i n t e r  (EK,  J K l ,  JM). No ca r ibou  w e r e  

seen near Clearwate r  F io rd  i n  w i n t e r  between c l942  and c l962  

(EK, Fig. 3.2.G). 

During summer i n  t h e  e a r l y  1930s, f e w e r  c a r i b o u  w e r e  s een  

near t h e  Penny I c e  C a p  o v e r  c40 km i n l a n d  (EK)  . I n  t h e  1940s  



and 1950s, caribou were s e e n  r a r e l y  w i t h i n  c80 km of t h e  c o a s t  

i n  summer, and h u n t e r s  o f t e n  t r a v e l l e d  i n l a n d  t o  t h e  p l a t e a u  

p r e v i o u s l y  hunted by J K l ' s  f a t h e r  i n  the la te  1800s  (CA, EK, 

J K 1 ,  PA1, Fig. 3 . 4  ) .'There j u s t  was n o t  any more car ibou.  I n  

t h e  win te r ,  it touched a l 1  of us" because  o f  inadequate  

s u p p l i e s  of  car ibou-skin  c l o t h i n g  (EK) . 
A f t e r  c1957, car ibou s lowly  i n c r e a s e d  i n l a n d  of  C l e a r w a t e r  

F iord ,  b u t  abundance was low and on ly  bulls were found d u r i n g  

w i n t e r  (EK, JKI, JM) . After cl962 d i s t r i b u t i o n  expanded 

n o t i c e a b l y  i n  w i n t e r  (EK, J K l ) ,  and t h e  w in t e r  abundance o f  

c a r i bou  i nc r ea sed  mainly i n  i n l a n d  areas u n t i l  t h e  l a t e  1970s 

(CA, J K I ,  SK, F i g .  3 . 6 ) .  Then i n  t h e  mid-1980s and 1990s, 

c a r i bou  abundance i nc r ea sed  mar kedly a long  t h e  c o a s t  ( J K 1 ,  SK, 

F i g .  3.2.G, 3 . 7 ) .  During c1990, c a r i bou  s t a r t e d  mig ra t i ng  i n  

large numbers from t h e  nor thwest  a long  Clearwate r  Fiord ( J K 1 ,  

S K ) .  T h i s  nor thwest -southeas t  m ig ra t i on  w a s  s i m i l a r  t o  t h a t  

observed before  t h e  1930s. I n  w in t e r  1994, c a r i bou  began 

w i n t e r i n g  on i s l a n d s  i n  n o r t h e a s t e r n  Cumberland Sound (ml, 

S K I  . S K  r epo r t ed  t h a t  'thousands" of c a r i b o u  migra ted  from t h e  

w e s t  i n  autumn 1994. 

Pangnirtung (Pangnir tuq,  i n  I n u k t i t u t )  means p l ace  w i t h  

mature male ca r ibou .  In  t h e  e a r l y  1900s, J K l l s  f a t h e r  hunted 

nea r  Pangnirtung, f i nd ing  many b u l l s  i n  summer and e a r l y  autumn 

( E K ,  F ig .  3.3-3.4) .  The l a s t  ca r ibou  near Pangnirtung were seen 

dur ing  t h e  e a r l y  1930s (EA, JM). The c o a s t a l  a r e a  s o u t h e a s t  o f  

Pangnir tung was a n  important  summer hun t ing  a r e a  i n  t h e  e a r l y  

1900s (EA, EK, PA1, Fig. 3 . 3 ) .  I n  w i n t e r  from c i 9 2 3  t o  c1933, 

ca r ibou  were found i n  t h e  v a l l e y s  e a s t  o f  Pangnir tung and o t h e r  

f i o r d s  ( E A ) .  Only a few c a r i b o u  remained i n  t h e  v a l l e y s  

n o r t h e a s t  of Pangnirtung i n  the 1940s (GU, Fig. 3 . 4 )  . 
Never the less ,  more car ibou a p p a r e n t l y  occur red  on s o u t h e a s t e r n  

Cumberland Pen insu la  than n e a r  t h e  c o a s t  o f  n o r t h e r n  Cumberland 

Sound i n  t h e  l a t e  1940s (JM, PA11 . I n  1994, J K 1  p r e d i c t e d  t h a t  

t h e  ca r ibou  would soon m i g r a t e  p a s t  Pangnirtung o n t 0  

s o u t h e a s t e r n  cumberland Pen insu la .  



A r m a  known by the informants 

The  in fo rmant s  d i d  n o t  know t h e  e n t i r e  p o t e n t i a l  range  of 

South  B a f f i n  c a r i b o u  i n  any  pe r iod .  Some areas w e r e  unknown t o  

h u n t e r s  i n  a l 1  s e a s o n s  i n  a l 1  decades  due t o  t e r r a i n  ruggedness 

(SA1)  o r  d i s t a n c e s  from in fo rmant s f  homes ( E K ) ,  w h i l e  o t h e r s  

w e r e  i n a c c e s s i b l e  o n l y  i n  some s e a s o n s  (EK,  SA1). During w i n t e r  

i n  t h e  1940s, t h e  known area peaked at 98,000 km2 when h u n t e r s  

had t o  s e a r c h  l a r g e r  areas because c a r i b o u  were scarce. The 

known a r e a  d u r i n g  w i n t e r  w a s  lowest  when c a r i b o u  w e r e  c l o s e  t o  

t h e  c o a s t ;  i. e . ,  a n  ave rage  o f  54,000 km2 d u r i n g  w i n t e r  1910-23 

and 61,000 km2 d u r i n g  w i n t e r  1970-93. During e a c h  decade,  t h e  

area known d u r i n g  s p r i n g  w a s  99-1018 o f  t h a t  known dur ing  

w i n t e r .  The smallest known area o c c u r r e d  d u r i n g  autumn (50967% 

o f  w i n t e r )  when t ravel  becomes d i f f i c u l t  d u r i n g  f r eeze -up .  

During decades when c a r i b o u  w e r e  abundant  and /o r  i n c r e a s i n g  

( e . ,  1910 and 1950-1993), t h e  a r e a  known i n  summer was 61071% 

of  t h a t  known i n  w i n t e r .  During t h e  d e c l i n e  i n  c a r i b o u  

abundance d u r i n g  1920-43, t h e  known summer a r e a  w a s  82084% o f  

t h a t  i n  w i n t e r ,  r e f l e c t i n g  i n c r e a s e d  need t o  f i n d  c a r i b o u  

d u r i n g  summer b e f o r e  c a r i b o u  d i s t r i b u t i o n s  became s c a t t e r e d  and 

u n p r e d i c t a b l e  d u r i n g  w i n t e r .  

O the r  f a c t o r s  a l s o  a f f e c t e d  t h e  amount of area known by 

t h e  in fo rmant s .  Most i n f o r m a n t s  w e r e  a c t i v e  h u n t e r s  from c l940  

u n t i l  1963, w h i l e  t h e  o l d e r  in fo rmant s  provided most  ear l ier  

i n f o r m a t i o n  and younger h u n t e r s  p rov ided  most r e c e n t  

o b s e r v a t i o n s .  A s  w e l l ,  d u r i n g  t h e  e a r l y  1900s, commercial 

whal ing  and s e a l i n g  reduced t h e  t i m e  a v a i l a b l e  f o r  ca r ibou  

h u n t i n g  i n  most s e a s o n s  ( E A ) .  I n  t h e  1960s,  movement i n t o  

s e t t l e m e n t s ,  i n c r e a s i n g  employment and a d ie-of f  o f  s l e d  dogs 

s i m i l a r l y  reduced t h e  m o b i l i t y  of most inforrnants .  Then, by t h e  

l a t e  1960s t h e  snowmobile a l iowed h u n t e r s  t o  e x p l o r e  some 

rugged and/or  d i s t a n t  a r e a s  t h a t  had been  less a c c e s s i b l e  by 

dog team ( E K ) .  These combined f a c t o r s  would have y i e l d e d  a 

h i s t o r i c a l  p a t t e r n  o f  l a n d  u s e  i n c o n s i s t e n t  w i t h  t h a t  d e s c r i b e d  



c o l l e c t i v e l y  by t h e  in formants .  There fore ,  1 concluded t h a t  

changes i n  t h e  p rox imi ty  o f  c a r i b o u  t o  t h e  c o a s t  d u r i n g  t h e  

1900s w e r e  t h e  major i n f l u e n c e s  on t h e  amount o f  area known by 

t h e  in formants  as d e t e c t e d  i n  t h i s  s tudy.  

3.3.10 Population trends o f  South Baffin caribou 

Some in formants  assumed t h a t  when c a r i b o u  decreased  i n  

t h e i r  hun t ing  region,  t h e y  emigrated  t o  a n o t h e r ,  r e s u l t i n g  i n  

no o v e r a l l  change i n  the t o t a l  popula t ion .  I n  o t h e r  words, 

l o c a l  sub-popula t ions  w e r e  c y c l i c ,  b u t  t h e  o v e r a l l  popu la t i on  

may no t  be .  However, none of t h e  in formants  hunted a l 1  reg ions ,  

and did n o t  have f i r s t h a n d  o r  p a r e n t a l  knowledge t o  s u p p o r t  

such an  assumption.  Most hun t e r s  never  knew where t h e  ca r ibou  

went once t h e y  became s c a r c e  (EK). Even though t h e  o v e r a l l  

abundance o f  ca r ibou  d i d  change a c r o s s  s o u t h e r n  Ba f f i n  I s l and ,  

I n u i t  knowledge ho lds  t h a t  c a r i bou  have never  comple te ly  

d i sappeared  (LN1). 

Although t h e  t i m i n g  of changes i n  c a r i b o u  abundance v a r i e d  

somewhat between h u n t i n g  reg ions  (F ig .  3.2.A-H), t h e  t r e n d s  i n  

a l 1  r eg ions  d i d  produce major f l u c t u a t i o n s  i n  t h e  o v e r a l l  

abundance of the whole popula t ion  d u r i n g  t h e  1900s (F ig .  

3 . 2 . 1 ) .  The popu la t i on  appa ren t l y  exper ienced  a minimum average 

annual  d e c r e a s e  of 9% (i.e., r = -0.089) from 1910 t o  1943; 

fol lowed by a  minimum average  annua l  i n c r e a s e  o f  8% ( i - e . ,  r = 

0.073) from 1943 t o  1983.  The d e c l i n e  on H a l l  and Cumberland 

pen insu l a s  began about  t e n  years  l a te r  t h a n  i n  o t h e r  r eg ions ,  

bu t  t h e  sub-popula t ions  reached t h e i r  lows i n  t h e  1940s when 

others d i d .  Abundance began i n c r e a s i n g  i n  most a r e a s  i n  t h e  

1950s, b u t  t h e  r a t e s  o f  i n c r e a s e  v a r i e d  between reg ions .  Major 

i n c r e a s e s  i n  abundance i n  t h e  1990s i n  some r e g i o n s  cou ld  only  

be exp l a ined  by immigrat ion from a d j a c e n t  r e g i o n s .  Based on 

I n u i t  knowledge, t h e  abundance s e e n  i n  t h e  1990s p robab ly  

r e p r e s e n t s  a long-term popula t ion  peak f o r  South  Ba f f i n  

ca r ibou .  



F l u c t u a t i o n s  i n  c a r i b o u  abundance and d i s t r i b u t i o n  on 

sou the rn  B a f f i n  I s l a n d  occurred r e g u l a r l y  over t h e  lifetime of 

a n  e l d e r  (JP, L N l ,  N I ,  SAl), a p e r i o d i c i t y  o f  60-90 years. 

Kei th  ( 1 9 7 4 )  c a l l e d  such  p r e d i c t a b l e  f l u c t u a t i o n s ,  ' cyc l i c" .  

The informants '  e l d e r s ,  now dead, a c c u r a t e l y  p r e d i c t e d  changes 

i n  ca r ibou  abundance and d i s t r i b u t i o n  30-80 y e a r s  i n  advance,  

based l a r g e l y  on t h e  c y c l i c  na tu r e  o f  t h e  p o p u l a t i o n  (GU, L N I ,  

N I ,  S R )  . For example, i f  ca r ibou  numbers were high  when t h e  

informant  was a child, he was t hen  t o l d  t h a t  there would be 

very few c a r i b o u  and he  might face s t a r v a t i o n  whi le  h e  w a s  

r a i s i n g  h i s  c h i l d r e n ,  b u t  when he became an  e l d e r ,  c a r i b o u  

would once a g a i n  become abundant.  A s  c h i l d r e n ,  s e v e r a l  

in formants  could  no t  v i s u a l i t e  t h e  changes p r e d i c t e d  by t h e i r  

e l d e r s ,  b u t  have s een  most of t h e s e  p r e d i c t i o n s  f u l f i l l e d  

d u r i n g  t h e i r  l i v e s .  

S e v e r a l  t ypes  o f  r e c o l l e c t i o n s  i n d i r e c t l y  sugges ted  

changes i n  abundance and d i s t r i b u t i o n  o f  c a r i b o u ,  i n c l u d i n g :  

changes i n  hun t ing  a r e a s ,  age when the informant  first s a w  o r  

t a s t e d  c a r i b o u ,  a b i l i t y  t o  ob t a in  s u f f i c i e n t  s k i n s  o r  m e a t ,  

r e f e r e n c e s  t o  be ing  co ld  dur ing  w in t e r  and dependence on  

o u t s i d e  s o u r c e s  f o r  c a r i b o u  sk in s  o r  meat. However, s u c h  

r e c o l l e c t i o n s  do not  n e c e s s a r i l y  i n d i c a t e  changes  i n  c a r i b o u  

p o p u l a t i o n s  because t h e y  can a l s o  be  caused by i l l n e s s ,  moving 

t o  a new r e s i d e n c e  (e .g . ,  a f t e r  a mar r i age ) ,  l a c k  of h u n t i n g  

equipment (e .g., b u l l e t s )  , s l e d  dog e p i z o o t i c s  and many o t h e r  

f a c t o r s .  The i n i t i a l  d i s c u s s i o n  of  t h e  in formants '  b iography  

u s u a l l y  r e v e a l e d  c o n t e x t u a l  informat ion abou t  such f a c t o r s  

(Chapter  2 ) .  Whenever a n  informant d i r e c t l y  o r  i n d i r e c t l y  

impl ied  a  p o p u l a t i o n  change among ca r ibou ,  1 asked several 

q u e s t i o n s  t o  r e f i n e  t h e  observed d i s t r i b u t i o n  of  c a r i b o u  and t o  

d i r e c t l y  compare the abundance w i th  o t h e r  a r e a s  and/or  p e r i o d s  

w i t h  which t h e  informant  was f a m i l i a r .  



I n u i t  knowledge d e s c r i b e d  changes i n  t h e  Sou th  B a f f i n  

popu l a t i on  t h a t  were u s e f u l  i n  p r e d i c t i n g  f u t u r e  changes 

because  of  t h e i r  s e q u e n t i a l  p a t t e r n :  

1. During p e r i o d s  of maximal ca r ibou  abundance, some w i n t e r i n g  

a r e a s  a r e  used  by cows e x h i b i t i n g  two d i s t i n c t  m i g r a t o r y  

p a t t e r n s .  

2 .  Before  c a r i bou  decrease ,  t h e y  occupy small i s l a n d s  several 

km o f f  B a f f i n  I s l and ,  and feed  on ve ry  s t e e p  t e r r a i n .  

3. Car ibou i n  a given wintering area u s u a l l y  d e c r e a s e  ( o r  

i n c r e a s e )  between subsequent  w i n t e r s  a s  f e w e r  c a r i b o u  ( o r  

more) r e t u r n  from t h e i r  summering a r ea s .  

4 .  Sometimes sub-popula t ions  emigra te  en masse t o  a d j a c e n t  

a r e a s  where a new w i n t e r  range is e s t a b l i s h e d  ( " range  

s h i f t g 8  ) . 
5. During a d e c l i n e  and subsequent  popu la t ion  low, c a r i bou  

d i s t r i b u t i o n s  become s c a t t e r e d  and unp red i c t ab l e  from yea r  

t o  year  ( " range  v o l a t i l i t y " ) ,  excep t  du r ing  summer w e s t  of  

N e t t i l l i n g  Lake. 

6.  During popu l a t i on  lows, ca r ibou  a r e  r e l i a b l y  found o n l y  i n  

s p e c i a l  a r e a s ,  bu t  b o t h  group s i t e  and group d e n s i t y  are 

low . 
7 .  During popu l a t i on  i n c r e a s e s ,  c a r i bou  re-occupy w i n t e r i n g  

a r e a s  abandoned for s e v e r a l  decades,  and t h e n  expand t h e i r  

range i n t o  ad j acen t  a r e a s  ( 'range expansion" ) . 
8 .  L a t e r  i n  t h e  i n c r e a s e  phase, t h e  w in t e r  range w i l l  expand on 

one f r o n t ,  b u t  c o n t r a c t  on o t h e r  f r o n t s  ( 'range d r i f t "  ) . 

3 . 4 . 1  S o u t h  Baffin caribou, 1900-1930 

South B a f f i n  ca r ibou  w e r e  at o r  nea r  peak abundance d u r i n g  

191Q-13, and subsequen t ly  dec l i ned  t o  a low i n  the e a r l y  1940s 

(F ig .  3 . 2 ) .  I n  1915, Duval e s t imated  one m i l l i o n  ca r i bou  o n  

B a f f i n  I s l and ,  and i n  1925 Burwash sugges ted  that each o f  f i v e  

c a r i b o u  popu l a t i ons  con ta ined  many thousands (Macpherson 1963 ) .  

Although u n r e l i a b l e ,  t h e s e  e s t i m a t e s  g e n e r a l l y  c o r r o b o r a t e  t h e  



abundance o f  c a r i b o u  r e p o r t e d  by I n u i t  a b o u t  60 y e a r s  l a t e r .  

W r i t t e n  r e p o r t s  conf i rm tha t  c a r i b o u  o c c u r r e d  a l o n g  t h e  c o a s t  

and  i s l a n d s  o f  Hudson S t r a i t  i n  1897, and  i n l a n d  on  Foxe and 

M e t a  I n c o g n i t a  p e n i n s u l a s  and near Mingo and Amadjuak l a k e s  a t  

least u n t i l  c l 9 2 0  (CDMF 1898; B e l l  1901; Fleming 1910, 1911, 

19302; Fleming i n  M i l l w a r d  1930; Washburne and  Anauta  1940; 

P i t s e o l a k  and  Eber 1 9 9 3 ) .  A f t e r  low c a r i b o u  abundance a l o n g  

w e s t e r n  and n o r t h e r n  Cumberland Sound fxom 1894 t o  1909 

(Hantzsch  1 9 7 7 ) ,  c a r i b o u  i n c r e a s e d  t h e r e  12  o r  more y e a r s  l a te r  

t h a n  a l o n g  Hudson S t r a i t .  Subsequent  r e p o r t s  by  Soper  (1928)  

and  RCMP (1928, 1932) c o r r o b o r a t e d  I n u i t  knowledge t h a t  c a r i b o u  

w e r e  abundant  on n o r t h e r n  Cumberland Sound f o r  no more t h a n  20 

y e a r s  . 
The v i r t u a l  d i s a p p e a r a n c e  of c a r i b o u  on Foxe P e n i n s u l a ,  

t h e  s c a r c i t y  o f  c a r i b o u  s k i n s ,  and  t h e  change i n  c a r i b o u  

h u n t i n g  a r e a s  t o  n o r t h  o f  Amadjuak Lake d u r i n g  t h e  mid-1920s 

w a s  c o r r o b o r a t e d  by Burwash (Mi l lward  1 9 3 0 ) ,  Putnam (19281, 

RCMP (1928, 1930, 1931)  a n d  S o p e r  (1928, 1944, 1 9 8 1 ) .  

S t a r v a t i o n  o f  a n  I n u i t  f a m i l y  a f t e r  a f a i l e d  c a r i b o u  h u n t  i n  

1929 was r e p o r t e d  by McKellar  (RCMP 1 9 3 1 ) .  N e v e r t h e l e s s ,  some 

I n u i t  knew where a f e w  c a r i b o u  o c c a s i o n a l l y  o c c u r r e d  on Foxe 

P e n i n s u l a  (OP, PP, SR; Sope r  1 9 4 4 )  . Car ibou  w e r e  more cornrnon 

( y e t  d e c r e a s i n g )  on M e t a  I n c o g n i t a  P e n i n s u l a  u n t i l  1927 (RCMP 

1927,  1928; Soper  1 9 2 8 ) .  B y  1930,  t h e  HBC w a s  i m p o r t i n g  c a r i b o u  

s k i n s  i n t o  Kimmirut f r o m  Alaska (Soper  1 9 8 1 ) .  On H a l l  

P e n i n s u l a ,  s u p p l i e s  of c a r i b o u  s k i n s  w e r e  g e n e r a l l y  i n a d e q u a t e  

a f te r  1928, w i t h  1930 b e i n g  a n  e x c e p t i o n  (RCMP 1928, 1929, 

1930,  1931), i n d i c a t i v e  o f  u n p r e d i c t a b l e  c a r i b o u  d i s t r i b u t i o n s  

d u r i n g  p e r i o d s  o f  d e c l i n e .  

During 1900-30, t h e  abundance  o f  caribou nor thwes t  o f  

N e t t i l l i n g  Lake d u r i n g  summer a n d  i n  e a s t e r n  N e t t i l l i n g  Lake 

d u r i n g  autumn w a s  a l s o  o b s e r v e d  by non- Inu i t  i n  1902, 1910 a n d  

1925 (Soper  1928; Mi l lward  1930; Hantzsch  1 9 7 7 ) .  Soper  (1928, 

1981)  obse rved  an  abundance o f  caribou on e a s t e r n  N e t t i l l i n g  

Lake d u r i n g  s p r i n g  i n  t h e  mid-1920s. C o n s i s t e n t  w i t h  



i n f  ormants t  r e p o r t s ,  n e i t h e r  Hantzsch (1977) no r  Soper (1928) 

r e p o r t e d  c a r i b o u  mig ra t i ng  ac ro s s  Koukdjuak R i v e r  du r i ng  summer 

i n  1910 and 1926, r e s p e c t i v e l y .  Hantzsch (1977) and Soper 

(1928) a l s o  r e p o r t e d  t h a t  ca r ibou  abandon t h e  p l a i n s  w e s t  o f  

N e t t i l l i n g  Lake from l a t e  autumn t o  early s p r i n g .  

Although n o t  r e p o r t e d  by t h e  in fo rmants ,  t h e  HBC 

encouraged Pangnir tung I n u i t  t o  kill more c a r i b o u  t h a n  t h e y  

needed t o  s h i p  h i d e s  and sinew t o  Labrador d u r i n g  t h e  e a r l y  a n d  

mid-1920s (RCMP 1926) .  As  EK r epo r t ed ,  t h e  m i g r a t i o n  w e s t  o f  

Pangni r tung  changed i n  autumn 1925, making c a r i b o u  c l o t h i n g  

r a r e  (RCMP 1927 ) .  From 1925 i n t o  the 1930s, s e v e r a l  RCMP 

o f f i c e r s  r e p o r t e d  t h a t  c a r i b o u  o r  c a r i b o u  s i g n  w e r e  found sou th  

and e a s t  o f  Pangnir tung (Soper 1928; RCMP 1928, 1930, l932), 

a l t hough  i n fo rman t s  r e p o r t e d  a  g e n e r a l  s c a r c i t y  of  c a r i b o u .  

I n  summary, l a r g e  i n c r e a s e s  n e a r  Cumberland Sound d i d  not  

o c c u r  u n t i l  c l910  as opposed t o  t h e  l a t e  1800s a long  t h e  Coast 

of Hudson S t r a i t  and F rob i she r  Bay. The subsequent  d e c l i n e  of 

c a r i b o u  occu r r ed  5-10 y e a r s  e a r l i e r  on  Foxe Pen insu la  ( ~ 1 9 2 0 )  

than on M e t a  I ncogn i t a  ( ~ 1 9 2 6 )  and H a l l  ( ~ 1 9 2 8 )  p e n i n s u l a s .  

About 5-10 y e a r s  be fo r e  c a r i bou  dec r ea sed  i n  e ach  a r e a ,  c a r i b o u  

began u s i n g  s m a l l e r  islands. T h e  d e c l i n e  on Cumberland 

Pen in su l a  w a s  marked by a change i n  t h e  dominant m ig ra to ry  

p a t t e r n ,  and by t h e  l a t e  1920s, c a r i b o u  occur red  mainly  on 

eastern p a r t s  o f  t h e  pen in su l a .  As t h e  d e c l i n e  began i n  most 

h u n t i n g  r e g i o n s ,  ca r ibou  abundance dropped w i t h i n  a few y e a r s ,  

s u g g e s t i n g  m a s s  emigra t ion .  Although ca r i bou  abundance w a s  

h i g h e r  n e a r  N e t t i l l i n g  Lake than e l sewhere  b y  t h e  l a t e  1920s ,  

s i g n s  o f  d e c l i n e  a l s o  appeared i n  t h a t  r eg ion .  By t h e  l a te  

1920s ,  w i n t e r  r anges  had becorne u n p r e d i c t a b l e  excep t  on e a s t e r n  

Cumberland Pen insu la .  Desp i t e  t h e  o v e r a l l  d e c l i n e ,  some ca r i bou  

p e r s i s t e d  w i t h i n  a l1  h u n t i n g  r eg ions  a t  t h e  end  o f  t h i s  pe r i od .  

3 . 4 . 2  3outh Baffin caribou, 1930-60 

Car ibou  a c r o s s  s o u t h e r n  Ba f f i n  I s l a n d  con t i nued  t o  d e c l i n e  



d u r i n g  t h e  1930s ,  reached a low i n  t h e  1940s, a n d  began a s low 

r e c o v e r y  i n  t h e  1950s ( F i g .  3.2,  3 . 3 ) .  Throughout t h i s  p e r i o d ,  

c a r i b o u  w e r e  g e n e r a l l y  rare and t h e i r  d i s t r i b u t i o n ,  

u n p r e d i c t a b l e ,  even d u r i n g  summer. S p e c i a l  areas described by 

t h e  in fo rmants '  elders w e r e  t h e  o n l y  areas where some c a r i b o u  

cou ld  be found r e l i a b l y .  P o p u l a t i o n  estimates by non-Inuit 

d u r i n g  t h i s  p e r i o d  (Manning 1943; Wright  1944; K e l s a l l  1949;  

Turner t o  B e r r y  i n  Macpherson 1963; T e n e r  and Solman 1960)  

g e n e r a l l y  conf i rm t h e  low abundance, b u t  were u n r e l i a b l e  

(Macpherson 1963). After r e c a l c u l a t i n g  Tener and Solman's 

(1960) estimate, Macpherson (1963) s u g g e s t e d  that o n l y  25- 

30,000 c a r i b o u  occur red  on  a l 1  of  B a f f i n  I s l a n d  i n  1960, b u t  

t h e i r  numbers w e r e  i n c r e a s i n g  r a p i d l y .  Although i n a d e q u a t e  by 

c u r r e n t  s t a n d a r d s ,  aer ia l  s u r v e y s  by K e l s a l l  (1949)  and T e n e r  

and Solman (1960)  confirmed some w i n t e r i n g  a r e a s  i d e n t i f i e d  by 

i n f  ormants ,  missed  a r e a s  known by t h e  i n f  ormants and i d e n t i f  i e d  

o t h e r  a r e a s  unknown t o  t h e  i n f  ormants . Therefore ,  c a r i b o u  

d i s t r i b u t i o n s  w e r e  g r e a t e r  t h a n  t h o s e  known e i t h e r  t o  the 

i n f o r m a n t s  i n  t h i s  s t u d y  o r  t h o s e  who conducted the s u r v e y s .  

B y  t h e  e a r l y  1930s, t h e  most severe decrease i n  c a r i b o u  

abundance had o c c u r r e d  f rom Foxe P e n i n s u l a  east t o  Hall 

P e n i n s u l a .  Most I n u i t  i n  these  areas w e r e  wearing 2-5-years-old 

c a r i b o u  p a r k a s  (RCMP 1932, 1 9 3 3 ) .  Some ca r ibou  occur red  l o c a l l y  

on Cumberland P e n i n s u l a  i n  t h e  1930s (RCMP 1932, 1933, 1 9 3 7 )  . 
Manning's (1943)  d e s c r i p t i o n s  of c a r i b o u  d i s t r i b u t i o n s  a n d  

abundance on s o u t h e r n  B a f f i n  I s l a n d  d u r i n g  1938-40 agreed  with 

t h o s e  of  t h e  i n f o r m a n t s ,  where t h e i r  i n f o r m a t i o n  over lapped .  

Using RCMP q u e s t i o n n a i r e s  and HBC reports d u r i n g  t h e  e a r l y  

1940s, Wright (1944)  concluded t h a t  c a r i b o u  were very scarce or 

absent W e s t  o f  Meta I n c o g n i t a  P e n i n s u l a ,  when 1 5  Cape D o r s e t  

families l i v e d  near Amadjuak and N e t t i l l i n g  l a k e s .  As w e l l ,  

Cape Dorse t  I n u i t  t r a d e d  200 c a r i b o u  s k i n s  a n n u a l l y  wi th  I n u i t  

from I g l o o l i k ,  and t r a d e r s  imported s k i n s  i n t o  Cape Dorse t .  A 

f e w  s m a l l  h e r d s  occur red  on  M e t a  I n c o g n i t a  Pen insu la  i n  s p r i n g  

1942. Caribou w e r e  found a b o u t  120 km i n l a n d  f r o m  F r o b i s h e r  Bay 



and nor thwes te rn  Cumberland Sound i n  autumn and e a r l y  w i n t e r .  

Many c a r i b o u  win te red  near sou thern  N e t t i l l i n g  Lake and 

summered on t h e  c o a s t  of Foxe Basin. Wrightf s (1944) 

d e s c r i p t i o n  o f  c a r i bou  d i s t r i b u t i o n s ,  a l t hough  vague, ag reed  

w i t h  t h o s e  d e s c r i b e d  by I n u i t  informants  40-50 y e a r s  la ter .  

I n u i t  knowledge suggested t h a t  t h e  i n c r e a s e  d i d  no t  beg in  

i n  a l 1  hun t ing  r eg ions  a t  t h e  same t h e  o r  at the same rate.  

Apparen t ly  i n c r e a s e s  began w e s t  of Cumberland Sound and around 

N e t t i l l i n g  Lake dur ing  t h e  1940s ( F i g .  3.2.E-F), and as 

predicted ca r ibou  inc reased  nea r  Mingo Lake a feu years  b e f o r e  

c a r i b o u  expanded on t0  Foxe Peninsula  (F ig .  3.2 .A-8) .  By 1960, 

t h e  i n c r e a s e  and expansion w a s  w e l l  underway n e a r  Mingo Lake 

and on t0  Foxe Peninsula ,  bu t  had b a r e l y  begun e lsewhere .  

3 . 4 . 3  South  Baffin caxibou,  1960-94 

Tener ( l 9 6 l ) ,  Macpherson (1963) and Chowns (1979) 

recognized some o f  t h e  inadequacies  i n  ca r ibou  su rvey  des ign  

and execu t ion  over  Baf f in  I s l a n d .  I n  1974, estimates from 

incomplete  su rveys  suggested no i n c r e a s e  i n  c a r i b o u  abundance 

s i n c e  t h e  early 1940s ( E l l i o t t  and E l l i o t t  1974; Redhead 19791, 

and t h u s  are incongruous wi th  I n u i t  knowledge. I n  1978, Chowns 

(1979)  conducted t h e  most a c c u r a t e  su rvey  y e t  o v e r  some of  

s o u t h e r n  B a f f i n  I s l and ,  bu t  he could n o t  de te rmine  t h e  

popu la t i on  t r e n d  because of past and con t inu ing  survey 

problems. Never the less ,  Calef (1980)  used Chownsf r e s u l t  t o  

i n c o r r e c t l y  conclude t h a t  ca r ibou  popu la t i ons  on Baf f in  I s l a n d  

w e r e  d e c r e a s i n g  du r ing  t h e  1970s. 

According t o  m y  compi la t ion of I n u i t  obse rva t i ons ,  c a r i b o u  

abundance i nc r ea sed  ac ross  most of sou thern  B a f f i n  I s l and  f rom 

1960 u n t i l  t h e  rnid-1980s, a f t e r  which ca r ibou  numbers have 

either peaked o r  s t a b i l i z e d  (Fig. 3.2.1); I n u i t  knowledge 

s u g g e s t s  t h e  former.  Caribou win te r  ranges  expanded from i n l a n d  

areas toward the coast; abundance increased at different rates 

in d i f f e r e n t  r eg ions ;  range expansion w a s  fo l lowed  by range 



d r i f t  as i n l a n d  abundance dec reased ;  a n d  e v e n t u a l l y  c a r i b o u  

occup ied  s m a l l  i s l a n d s  up t o  20 km o f f  t h e  Coas t .  On Foxe 

P e n i n s u l a ,  r a n g e  d r i f t  w a s  fo l lowed  b y  a massive s h i f t  i n  

w i n t e r  d i s t r i b u t i o n .  T h e  p r o c e s s  o f  r a n g e  e x p a n s i o n  and d r i f t  

has o c c u r r e d  o n  M e t a  I n c o g n i t a  and H a l l  p e n i n s u l a s ,  and f r o m  

n o r t h e a s t e r n  N e t t i l l i n g  Lake to T a s s i a l u k j u a q  to Cumberland 

P e n i n s u l a .  S e v e r a l  i n f o r m a n t s  have p r e d i c t e d  that t h e  p r o c e s s  

o f  r a n g e  s h i f t  w i l l  o c c u r  i n  t h e s e  areas w i t h i n  a f e w  y e a r s .  

Car ibou  on Foxe P e n i n s u l a  i n c r e a s e d  and expanded 

t h r o u g h o u t  t h e  1960s (R ipp in  1972) .  A c a r i b o u  e a r - t a g g i n g  

p r o j e c t  from 1974 t o  1982 (unpub l i shed  data; Kraft 1984) and 

a e r i a l  s u r v e y s  i n  1978 (Chowns 1979) and 1984 ( C h a p t e r  4 )  

conf i rmed t h e  e x p a n s i o n  of w i n t e r  r a n g e  on t h e  p e n i n s u l a  d u r i n g  

t h e  l a t e  1970s a n d  1980s. About 3.5 c a r i b ~ u - k m - ~  o c c u r r e d  w e s t  o f  

Meta I n c o g n i t a  P e n i n s u l a  i n  auturnn 1984.  The e m i g r a t i o n  o f  

c a r i b o u  from Foxe Pen insu la ,  p r e d i c t e d  and s u b s e q u e n t l y  

obse rved  by I n u i t ,  w a s  confirmed i n  A p r i l  1992 when o n l y  0 .2  

caribou-km'2 w e r e  observed  d u r i n g  an  ae r ia l  s u r v e y  ( C h a p t e r  4 ) .  

Ca r ibou  i n c r e a s e d  more s l o w l y  on Meta I n c o g n i t a  P e n i n s u l a  

than  on Foxe P e n i n s u l a  from the 1950s u n t i l  t h e  l a t e  1980s .  

During a n  a e r i a l  s u r v e y  i n  March 1982, c a r i b o u  were found a t  a 

density o f  0.2-km'' main ly  w e s t  of Kimmirut ( C h a p t e r  4 ) .  The 

sudden i n c r e a s e  i n  w i n t e r  abundance on  M e t a  I n c o g n i t a  P e n i n s u l a  

i n  the l a t e  1980s  w a s  c o r r o b o r a t e d  i n  a n  A p r i l  1992 s u r v e y  when 

a  d e n s i t y  o f  5 caribou*km'* w a s  found (Chap te r  4 )  . 
R e p o r t s  b y  Bourque (1975) ,  Chowns (1980) a n d  Chowns and  

Popko (1980) conf i rmed  c a r i b o u  d i s t r i b u t i o n s  i n  the  H a l l  

P e n i n s u l a  r e g i o n  d u r i n g  t h e  1970s. C a l v i n g  a r e a s  expanded f rom 

t h r e e  w a t e r s h e d s  i n  1979 (Chowns and Popko 1980)  i n t o  two 

adjacent w a t e r s h e d s  by 1982 (unpub l i shed  d a t a ) .  During autumn 

1984, c a r i b o u  w e r e  c o n c e n t r a t e d  from n o r t h e r n  F r o b i s h e r  Bay t o  

50 km i n l a n d  (unpublished d a t a ) .  By the e a r l y  1 9 9 0 ~ ~  w i n t e r  

r ange  w a s  d r i f t i n g  i n t o  t h e  town o f  I q a l u i t  and o n t 0  i s l a n d s  i n  

n o r t h e r n  F r o b i s h e r  Bay. 

T e n e r  ( 1 9 6 1 ) ,  Rippin  (1972) ,  E l l i o t t  and E l l i o t t  ( 1 9 7 4 ) ,  



Chowns (1979) and Ferguson (unpubl ished data) confirmed t h a t  

c a r i b o u  con t inued  t o  w i n t e r  sou th  of N e t t i l l i n g  Lake and a long  

e a s t e r n  Arnadjuak Lake from cl960 t o  t h e  e a r l y  1990s. The 

i n c r e a s e  n e a r  Tas s i a luk juaq  i n  t h e  1970s w a s  confirrned by 

E l l i o t t  and E l l i o t t  (1974) ,  Redhead (1976) and Chowns (1979) . 
Ear- tag  d a t a  (unpubl ished d a t a )  co r robo ra t ed  t b a t  c a r i b o u  from 

e a s t e r n  N e t t i l l i n g  Lake wintered main ly  nea r  t h e  Coast  o f  

n o r t h e r n  Cumberland Sound dur ing t h e  19809, and imrnigrated on t0  

nor thwes te rn  Cumberland Peninsula  by t h e  e a r l y  1990s. I n  A p r i l  

1991, no s i g n  o f  c a r i b o u  w a s  seen d u r i n g  an  aer ia l  s u r v e y  

(unpubl i shed  d a t a )  on e a s t e r n  Cumberland Pen insu l a ,  t h e  o n l y  

unoccupied a r e a  t h a t  I n u i t  p r e d i c t  c a r i bou  w i l l  soon occupy. 

3 . 4 . 4  Seasonal migrations and caribou œcotypœr 

B a f f i n  c a r i b o u  mig ra t e  most e x t e n s i v e l y  d u r i n g  s ea sons  of 

snow-melt and snow-accumulation when t r a v e l  on  t h e  l a n d  by 

humans is most r e s t r i c t e d ,  making f i r s t h a n d  knowledge o f  the  

mig ra t i on  d i f f i c u l t .  Soper (1928, 1 9 4 4 ,  1981) ,  E l l i o t t  and 

E l l i o t t  (1974) and Brody (1976) r e p o r t e d  l eng thy ,  o f t e n  

compl ica ted  mig ra to ry  p a t t e r n s  of c a r i bou  on B a f f i n  I s l a n d .  I n  

t h i s  s t udy ,  in formants8  f i r s t h a n d  o b s e r v a t i o n s  of m i g r a t i o n  was 

l i m i t e d  t o  a few t e n s  o f  km ( F i g .  3.3-3.7). When in formants  

s p e c u l a t e d  about  t h e  d e s t i n a t i o n s  o f  m ig ra t i ng  ca r ibou ,  t h e y  

d i d  n o t  sugges t  compl ica ted  s c e n a r i o s  l i k e  t h o s e  of  Soper 

(1928) .  S a t e l l i t e  t e l e m e t r y  is probab ly  t h e  o n l y  t o o l  t h a t  

could  e l u c i d a t e  l onge r  s ea sona l  m ig ra t i ons  o f  the  v a r i o u s  sub- 

popu la t i ons .  

Based on obse rva t i ons  of t h e  in formants ,  cows and immature 

c a r i b o u  u s u a l l y  migra ted  i n l and  away from w i n t e r i n g  a r e a s  

anytime between e a r l y  March and l a t e  May, and r e t u r n e d  between 

J u l y  and e a r l y  December. Although cows u s u a l l y  occupied more 

rugged t e r r a i n  i n l a n d  from c o a s t a l  t e r r a i n  used  by b u l l s  i n  

w in t e r ,  t h e y  tended t o  move t o  c o a s t a l  a r e a s  d u r i n g  p e r i o d s  of  

h igh abundance (e-g., 1910-23 and 1980-93). A l s o  dur ing  p e r i o d s  



o f  abundance, cows migrated i n l and  la ter  i n  s p r i n g  and r e t u r n e d  

e a r l i e r  i n  summer o r  autumn. Bul ls  moved i n l a n d  d u r i n g  

September, r e t u r n i n g  t o  t h e i r  w i n t e r i n g  and sunanering areas by 

e a r l y  December. When cows and b u l l s  w e r e  seen t o g e t h e r  du r ing  

October  and November, t hey  w e r e  obse rved  moving q u i c k l y  oves  

l a r g e  areas. A f t e r  the r u t ,  mature cows and b u l l s  remained 

s e g r e g a t e d  i n  d i f f e r e n t  groups  u n t i l  t h e  f o l l o w i n g  autumn. Some 

b u l l s  m ig ra t ed  i n l a n d  i n  l a t e  s p r i n g  o r  early summer, b u t  

a p p a r e n t l y  d i d  n o t  migra te  as far as t h e  females. 

I n  summer, cows u t i l i z e d  we t lands  a long Foxe Basin and 

nea r  l a r g e  l a k e s  and r i v e r s  on t h e  p e n i n s u l a s  ( F i g .  3.3-3.7). 

T h u s ,  cows are widely  s c a t t e r e d  d u r i n g  summer, 10-400 km from 

known w i n t e r i n g  a r e a s .  B u l l s  a l s o  d i s t r i b u t e  themselves  widely  

a c r o s s  t h e  i s l a n d  dur ing summer, b u t  u s u a l l y  on o r  w i th in  100  

km of t h e i r  w i n t e r i n g  a r e a s .  

I n u i t  obse rva t i ons  of ca r ibou  d i s t r i b u t i o n s ,  s e a s o n a l  

m ig ra t i on  p a t t e r n s  and p h y s i c a l  c h a r a c t e r i s t i c s  sugges t  t h a t  

South B a f f i n  c a r i b o u  a r e  composed o f  two d i s t i n c t  ecotypes ,  

N a t s i l i  k and mountain, and s e v e r a l  sub -popu l a t i ons  . Some 

in formants  i n  a l 1  f o u r  s e t t l e m e n t s  c o u l d  d i s t i n g u i s h  migra to ry  

N a t s i l i k  ( o r  N e t t i l l i n g )  f rom r e s i d e n t  mountain ca r ibou .  

N a t s i l i k  cows e x h i b i t  t h e  g r e a t e s t  m ig ra to ry  t e n d e n c i e s ,  

u s u a l l y  m i g r a t i n g  o u t  of w in t e r i ng  areas e a r l i e r  i n  s p r i n g  and 

r e t u r n i n g  l a te r  i n  autumn t h a n  mountain ca r i bou .  N a t s i l i k  

c a r i bou  a l s o  tended t o  u t i l i z e  l o u e r  e l e v a t i o n s  year-round 

(i. e . ,  up lands  i n  win te r  and c o a s t a l  wet lands  i n  summer) . I n  

ex t remely  mountainous t e r r a i n ,  mountain cows migrate t o  h i g h e r  

e l e v a t i o n ,  c a l v i n g  on snow-covered peaks a n d  t h e n  congregat ing 

i n  snow-free v a l l e y s  (ANI; Soper 1 9 2 8 ) .  I n  o t h e r  a r e a s ,  

mountain cows migrated  i n l a n d  i n  l a t e  s p r i n g  a n d  a r e  found near  

lakes on h i g h  p l a t eaux  du r ing  summer. 

Although CA, JK1, EK, ENI, KK, LN1, N I ,  SA2 and SQ 

recogn ized  t h e  two types  of ca r ibou  by d i f f e r e n c e s  i n  migra to ry  

behav iours ,  ENI, KK, LNI, N I  and SQ a l s o  reported that Natsilik 

and mountain c a r i b o u  d i f f e r  p h y s i c a l l y .  N a t s i l i k  c a r i bou  a r e  



s m a l l e r  w i t h  s h o r t e r  l e g s .  Repor tedly ,  mountain c a r i b o u  n e a r  

I q a l u i t  are faster because  o f  t h e i r  l o n g e r ,  s l e n d e r  b o d i e s  and 

l o n g e r  l e g s  (LN1). LN1 and SQ t hough t  t h a t  N a t s i l i k  c a r i b o u  

were descendan t s  o f  Norwegian r e i n d e e r  t r a n s p l a n t e d  t o  t h e  

Hudson S t r a i t  c o a s t  i n  t h e  e a r l y  1920s; w h i l e  EN1  d i s a g r e e d  

because  t h e  p e l a g e  o f  N a t s i l i k  c a r i b o u  and the i n t r o d u c e d  

r e i n d e e r  d i f f e r e d .  

Dominant m i g r a t o r y  p a t t e r n s  i n  several areas changed as 

major  changes  i n  c a r i b o u  abundance occur red .  During t h e  

p o p u l a t i o n  h igh  i n  1910-23, b o t h  m i g r a t o r y  p a t t e r n s  w e r e  

observed n e a r  C l e a r w a t e r  F i o r d  (F ig .  3.3), b u t  a f t e r  abundance 

d e c r e a s e d  i n  t h e  1930s,  t h e  remaining  c a r i b o u  migra ted  i n l a n d  

t o  h i g h e r  e l e v a t i o n s  ( E K ) ,  c o n s i s t e n t  w i t h  t h e  behaviour  o f  

rnountain c a r i b o u  (Fig. 3.4-3.6). I n  t h e  l a t e  1980s,  b o t h  

m i g r a t o r y  p a t t e r n s  r e a p p e a r e d  i n  t h i s  area as c a r i b o u  abundance 

i n c r e a s e d  i n  t h e  area ( J K 1 ,  S K ) .  Ln t h e  1990s a f te r  c o n t i n u e d  

i n c r e a s e s ,  t h e  nor thwestwards  movement, c h a r a c t e r i s t i c  o f  

N a t s i l i k  ca r ibou ,  dominated (SK) , a s  i n  t h e  1920s ( E K )  ( F i g .  

3 . 7 ) .  S i m i l a r  s h i f t s  i n  dominant p a t t e r n s  w e r e  a l s o  obse rved  on 

Foxe Pen insu la  i n  t he  e a r l y  1980s ( S Q )  , on M e t a  I n c o g n i t a  

Pen insu la  i n  t h e  e a r l y  1990s ( S A Z ) ,  and n e a r  n o r t h e r n  F r o b i s h e r  

Bay d u r i n g  t h e  1980s and 1990s  (KK, LN1, N I ) .  Although t h e  

N a t s i l i k  m i g r a t i o n  p a t t e r n  dominated a f t e r  r a p i d  p o p u l a t i o n  

i n c r e a s e s ,  i n f o r m a n t s  r e p o r t e d  t h a t  t h e  l e s s - d e n s e  mountain 

c a r i b o u  con t inued  t h e i r  t r a d i t i o n a l  m i g r a t i o n s .  During 

p o p u l a t i o n  lows, t h e  m i g r a t i o n s  o f  mountain c a r i b o u  dominate i n  

areas where c a r i b o u  can  be found,  e x c e p t  a round N e t t i l l i n g  

Lake . 

3 . 4 . 5  Caribou population cycles and Inuit prodictions 

T h e  compiled i n f o r m a t i o n  f rom a l 1  I n u i t  i n fo rmant s  

s u g g e s t e d  a p e r i o d  of 60-90 y e a r s  between peak p o p u l a t i o n  

l e v e l s  d u r i n g  t h e  1900s ( F i g .  3 . 2 ) .  Although pe r sona1  and  

p a r e n t a l  o b s e r v a t i o n s  can document o n l y  t h e  p a s t  90 y e a r s ,  



I n u i t  knowledge h o l d s  t h a t  f l u c t u a t i o n s  i n  the South B a f f i n  

ca r ibou  popu la t i on  are c y c l i c ;  i .e . ,  r e p e a t i n g  a t  r e g u l a r  

i n t e r v a l s  equa l  t o  t h e  l i f e  span  of  a n  e l d e r .  A l 1  in formants  

found t h i s  p e r i o d i c i t y  t o  be dependable based on p r e d i c t i o n s  

made by t h e i r  e l d e r s  and t h e i r  own subsequent  o b s e r v a t i o n s .  By 

backdat ing t h e  p e r i o d i c i t y  o f  t h e  c a r i b o u  popu la t i on  

f l u c t u a t i o n s ,  t h e  p r ev ious  p o p u l a t i o n  low should  have occur red  

sometime du r ing  1865-85 and t he  p rev ious  h igh ,  dur ing  1835-55. 

Car ibou were rare i n  c o a s t a l  a r e a s  d u r i n g  w in t e r  i n  t h e  

l a t e  1870s and 1880s (Tyson 1879; CDM 1886, 1887; Boas 1974; 

Abbes 1992) . During 1876-78, Kumlien (1879) r e p o r t e d  t h a t  

c a r i bou  numbers had dec l i ned  i n  p r ev ious  y e a r s  on Cumberland 

Peninsula  and n o r t h e r n  Cumberland Sound. B u l l s  "no longer"  

l i v e d  nea r  Pangnir tung i n  the e a r l y  1880s ( M t i l l e r - W i l l e  and 

Barr  1998, and I n u i t  from Cumberland Sound had t o  make 

e x t e n s i v e  i n l and  t r i p s  t o  hun t  c a r i bou  (Kumlien 1879; Tyson 

1879; Boas 1974 ) -  I n  t h e  e a r l y  1880s, t h e  supp ly  of c a r i b o u  

s k i n s  i n  some w i n t e r s  was d e f i c i e n t  (Boas 1974 ) .  I n u i t  from 

Cumberland Sound, Hudson S t r a i t  and F rob i she r  Bay sometimes met 

whi le  hun t ing  c a r i b o u  near  N e t t i l l i n g  and Amadjuak l a k e s  (Boas 

1974 ) .  Ashe (CDM 1886)  and T y r e l l  (CDM 1887)  recorded no 

obse rva t i ons  of c a r i b o u  while on Big I s l a n d  dur ing  1884-86. 

These c a r i b o u  d i s t r i b u t i o n s  and I n u i t  hun t ing  p a t t e r n s  du r ing  

t h e  l a t e  1870s and 1880s were s i m i l a r  t o  t h o s e  dur ing  t h e  

popu la t i on  low i n  t h e  1940s, t h u s  a p p a r e n t l y  c o r r o b o r a t i n g  t h e  

hypothes ized p e r i o d i c i t y .  

H a l l  (1864) lived on H a l l  Pen insu la  d u r i n g  1860-62, 

s h o r t l y  a f t e r  t h e  e s t i m a t e d  t im ing  f o r  t h e  p rev ious  peak  ( i .e . ,  

1835-55). H i s  r e p o r t s  suggested t h a t  c a r i b o u  p o p u l a t i o n s  w e r e  

i n  t h e  l a te  s t a g e s  of a  popu la t i on  peak, i-e., s i m i l a r  t o  t h a t  

i n  t h e  mid-1920s and t h e  e a r l y  1990s. Apparent ly ,  c a r i b o u  had 

been abundant a long  t h e  c o a s t  b e f o r e  h i s  a r r i v a l .  S e v e r a l  years  

before H a l l ' s  v i s i t ,  c a r i bou  had been v e r y  numerous on 

Reso lu t ion  I s l a n d  c25  km o f f  B a f f i n  I s l a n d  i n  Hudson S t r a i t  

(Sharkey i n  H a l l  1 8 6 4 ) .  I n  June 1861 H a l l  (1864) saw r e c e n t  



t r a c e s  b u t  no c a r i b o u  on a srnall i s l a n d  c 4 5  km from H a l l  

Pen insu la  i n  Davis S t r a i t .  During 1860-62, summer d i s t r i b u t i o n s  

i n  F rob i she r  Bay w e r e  s h i l a r  t o  t hose  i n  t h e  early 1990s. By 

l a t e  August, I n u i t  had ca r ibou  s k i n s  " i n  immense numbers", and 

b u l l s  w e r e  cornmon a long  no r the rn  Frob isher  Bay, i n c l u d i n g  t h e  

p r e s e n t  s i t e  of  I q a l u i t .  On t h e  p l a t e a u  o f  H a l l  Pen insu la ,  

I n u i t  cou ld  c a t c h  many car ibou ,  being as dense as f l o c k s  of 

sheep s e e n  by T u k u l i t u  on t h e  B r i t i s h  Isles ( H a l l  1864) .  

Although the w r i t t e n  r e c o r d s  from the 1800s are l i m i t e d  

s p a t i a l l y  and tempora l ly ,  t h e y  g e n e r a l l y  suppor t  I n u i t  

knowledge t h a t  t h e  South B a f f i n  ca r ibou  popu la t i on  c y c l e s  over  

pe r iods  of 60-90 years .  

3 . 4 . 6  Putue directions 

Macpherson (1963) examined previous  w r i t t e n  d e s c r i p t i o n s  

of popu la t i on  t r e n d s  and movements among South B a f f i n  ca r ibou ,  

and found many of them flawed. Given evidence of t h e  i nhe ren t  

accuracy  and p r e c i s i o n  of  I n u i t  r e c o l l e c t i o n s  as r e p o r t e d  i n  

t h i s  c h a p t e r  and Chapter  2 ,  t h i s  account of h i s t o r i c a l  c a r ibou  

d i s t r i b u t i o n s ,  abundance and migra t ions  on s o u t h e r n  Baffin 

I s l a n d  e s t a b l i s h e s  a v i t a l  b a s e l i n e  f o r  t h e  future management 

of  t h i s  ca r ibou  popula t ion .  

The d a t a  from t h i s  s t u d y  h i g h l i g h t e d  major d i f f e r e n c e s  

between t h e  I n u i t  concept  of  car ibou popu la t i ons  and t h a t  used 

commonly by ca r ibou  b i o l o g i s t s .  The I n u i t  a p p a r e n t l y  view 

car ibou  i n  b i o l o g i c a l  u n i t s ,  each u n i t  moving t o g e t h e r ,  s h a r i n g  

common behav iou ra l  and p h y s i c a l  c h a r a c t e r i s t i c s ,  and no t  being 

t i e d  t o  a  s p e c i f i c  geographica l  a rea .  According to t h e  

informants ,  a g i v e n  geographic  area can be  occupied by two 

d i s t i n c t  u n i t s  o r  popu la t i ons  a t  t he  same time. Most informants  

sugges ted  t h a t  when car ibou  decreased i n  one h u n t i n g  area, t hey  

emigrated t o  a n o t h e r  area; i - e . ,  t h e  popula t ion  may n o t  have 

decreased,  it j u s t  moved. 

T h i s  i n i t i a l  conc lus ion  by I n u i t  o f t e n  opposes t h a t  of 



b i o l o g i s t s  who o f t e n  d e f i n e  a popu l a t i on  as m e m b e r s  o f  a 

s p e c i e s  occupying a p a r t i c u l a r  a r ea ;  i .e. ,  geograph ica l  r a t h e r  

t h a n  b i o l o g i c a l  u n i t s  (E'utuyma 1986; Krebs 1985; Wilson 1980 ) .  

Many b i o l o g i s t s  view d e c r e a s i n g  abundance i n  a s p e c i f i c  a r e a  as 

a popu l a t i on  dec l ine .  Thomas (1969) d e l i n e a t e d  c a r i b o u  

popu l a t i ons  ( o r  'herds") based  on i d e n t i f i a b l e  c a l v i n g  grounds 

where ca r i bou  aggrega t ions  c o u l d  be surveyed e f f i c i e n t l y .  Such 

d e l i n e a t i o n  would a g r e e  w i th  t h a t  of t h e  I n u i t  o n l y  i f  t h e  vast 

m a j o r i t y  of cows showed long-term f i d e l i t y  t o  t h e i r  c a l v i n g  

grounds.  However, I n u i t  i n  Baker Lake exp l a ined  t h e  1970s 

d e c l i n e  o f  t h e  Qamanirjuaq h e r d  through emigra t ion  o f  some 

c a r i b o u  t o  o t h e r  c a lv ing  grounds  (Heard and  Calef 1986) .  Gunn 

and M i l l e r  (1986)  found i n s u f f i c i e n t  s c i e n t i f i c  ev idence  t o  

reject f i d e l i t y  of ca r ibou ,  b u t  Heard and Calef  (1986) had t o  

u s e  immigrat ion t o  e x p l a i n  a n  ' unan t ic ipa ted"  315% i n c r e a s e  i n  

t h e  herd  between 1980 and 1982. Subsequent r ad io - t e l eme t ry  

s t u d i e s  sugges ted  t h a t  about  85% of Qamanirjuaq cows showed 

f i d e l i t y  t o  t h e  ca lv ing  ground dur ing  1985 and 1988, l e a v i n g  

Heard and Stenhouse (1992) w i t h  i n s u f f i c i e n t  evidence  t o  

e x p l a i n  t h e  i n i t i a l  i n c r e a s e  o f  t h e  e a r l y  1980s. The problem 

may have been t h a t  t h e  t e l e rne t ry  r e s ea r ch  and changes i n  

c a r i b o u  d i s t r i b u t i o n  d i d  no t  co inc ide .  

Ke i t h ' s  (1974) d e f i n i t i o n  o f  a popu l a t i on  a s  a 'group o f  

i nd iv idua l s "  does no t  t i e  d e l i n e a t i o n  o f  a given popu l a t i on  t o  

a geographic  a rea ;  it could  be  a mobile b i o l o g i c a l  u n i t  as i n  

t h e  I n u i t  view. The  I n u i t  concep t  a l s o  h a s  s i m i l a r i t i e s  w i th  

t h e  concept  o f  'metapopulation", a  popu l a t i on  of l o c a l  

popu l a t i ons  t i e d  t o g e t h e r  by immigrat ion and emig ra t i on  (Hanski  

and G i l p i n  1991; Wells and Richmond 1995 ) .  Current  

metapopula t ion  models mainly  a d d r e s s  t h e  r a t e s  o f  e x t i n c t i o n  of 

l o c a l  popu l a t i ons  and t h e  c o l o n i z a t i o n  o f  unoccupied h a b i t a t s  

th rough  immigration. Baff in  I n u i t  sugges ted  t h a t  a l t hough  l o c a l  

popu l a t i ons  change i n  abundance, t he se  g roups  emig ra t e  t o  o t h e r  

h a b i t a t s  b e f o r e  becoming e x t i n c t ,  un l i ke  t h e  presumption 

i n h e r e n t  i n  metapopulat ion models.  As w e l l ,  metapopula t ions  



d e a l  w i t h  ' s p a t i a l l y  d i s j u n c t "  groups ( W e l l s  and Richmond 

1995) ,  and thus do not  c u r r e n t l y  accoun t  f o r  t h e  I n u i t  

d i s t i n c t i o n  between groups of ca r i bou  t h a t  may c o h a b i t  d u r i n g  

t h e  r u t  and w in t e r ,  bu t  h a v e  d i f f e r i n g  mig ra to ry  p a t t e r n s  

du r ing  o t h e r  seasons .  

B y  i n t e g r a t i n g  I n u i t  knowledge t h a t  may d e s c r i b e  f u t u r e  

d i s t r i b u t i o n  changes wi th  s o m e  accuracy,  b i o l o g i s t s  could  

develop and t e s t  p r e d i c t i v e  models f o r  ca r ibou  p o p u l a t i o n s  t h a t  

i n c o r p o r a t e  t h e  phenornena o f  range expansion,  d r i f t ,  s h i f t  and 

v o l a t i l i t y .  Although most I n u i t  a p p a r e n t l y  base t h e i r  

p r e d i c t i o n s  on t h e  sequence o f  popu l a t i on  changes d e s c r i b e d  by 

t h e i r  e l d e r s ,  some have s u g g e s t e d  e c o l o g i c a l  f a c t o r s  t h a t  

a p p a r e n t l y  cause  t h e s e  changes  (unpubl ished d a t a ) .  Once t h e s e  

i n s i g h t s  a r e  i n t e g r a t e d  i n t o  p r e d i c t i v e  popu l a t i on  models, 

c a r i b o u  managers could t a k e  p r o - a c t i v e  a c t i o n s  t h a t  would 

address both f u t u r e  p o p u l a t i o n  change and t h e i r  proximal  

causes ,  r a t h e r  t h a n  r e a c t i v e  a c t i o n s  t o  p a s t  t r e n d s  t h a t  may 

not  con t inue  i n  t h e  f u t u r e .  The p o t e n t i a l  f o r  a c c e l e r a t e d  

anthropogenic  c l i m a t e  change makes c o l l a b o r a t i o n  between 

ca r i bou  b i o l o g i s t s ,  o t h e r  s c i e n t i s t s  and t h e  I n u i t  e s p e c i a l l y  

u rgen t  (Ferguson 1996) . 
I n u i t  w i l l  have a permanent r o l e  i n  t h e  management o f  

w i l d l i f e  i n  Nunavut (Nunavut F ina l  Agreement 1993), and cou ld  

i n c o r p o r a t e  t h e i r  knowledge i n  popu l a t i on  management wi th  o r  

wi thou t  t h e  coopera t ion  o f  w i l d l i f e  b i o l o g i s t s .  However, 

wherever indigenous peoples  have occupied remote r eg ions  f o r  

several gene ra t i ons ,  t h e i r  e c o l o g i c a l  knowledge p robab ly  h a s  a 

b roader  temporal and s p a t i a l  con t ex t  t h a n  t h a t  o f  s c i e n t i f i c  

surveys of w i l d l i f e  popu l a t i ons .  C a r e f u l  and c u l t u r a l l y  

a p p r o p r i a t e  compi la t ion  of ind igenous  e c o l o g i c a l  knowledge 

shou ld  provide  impor tant  i n s i g h t s  f o r  w i l d l i f e  e c o l o g i s t s  and  

managers throughout  t h e  wor ld .  



4 .  MASS EMIGRATION OF ARCTIC TUNDRA CARIBOU FL1OM A 

TRADITIONAL WINTER RANGE: POPUIATION DYNAMICS AND PHYSlCAL 

CONDf TION 

To va ry ing  degrees ,  p r eda t i on ,  f o r a g e  r e sou rce s ,  f o r a g e  

a c c e s s i b i l i t y  and o t h e r  f a c t o r s  have l i m i t e d  p o p u l a t i o n s  o f  

c a r i b o u  and r e i n d e e r  i n  d i f f e r e n t  ecosystems ( i .e . ,  f o r e s t s ,  

f o r e s t  - t u n d r a  eco tones ,  and Arctic t u n d r a )  (Bergerud 1980; 

Kle in  1991; Messier 1995; Ferguson 1996 ) .  For c a r i b o u  

permanently r e s i d i n g  on Arctic tundra ,  evidence o f  p o p u l a t i o n  

l i m i t a t i o n  by f o r a g e  h a s  corne mainly from i s l a n d s  wi thou t  

n a t u r a l  p r e d a t o r s  and w i th  l i t t l e  h a r v e s t i n g  by humans ( O u e l l e t  

e t  a l .  1 9 9 6 ) .  I n  some cases, R a n g i f e r  popu la t i ons  on  Arctic 

tundra have exper ienced  major  d e c l i n e s  and o c c a s i o n a l l y  

e x t i n c t i o n s  ( e . g . ,  Meldgaard 1 9 8 6 ) .  On South Georgia ,  long-term 

d e p l e t i o n  of l i c h e n  l e d  t o  s u c c e s s f u l  d i e t  changes t o  o t h e r  

p l a n t  s p e c i e s  (Leader-Williams e t  a l .  1981 ) .  I n  s e v e r a l  cases, 

long-term d i e t  changes have been fo l lowed  by p o p u l a t i o n  

f l u c t u a t i o n s ,  caused by i n t e r - annua l  v a r i a t i o n s  i n  

a c c e s s i b i l i t y  o f  w in t e r  f o r a g e  through snow ( T y l e r  1987; 

Adamczewski e t  a l .  1988) .  

M i l l e r  (1982)  sugges ted  t h a t  m o r t a l i t y  f a c t o r s  o t h e r  t h a n  

fo r age  p roduc t i on  (e.g., a d v e r s e  snow-icing c o n d i t i o n s )  u s u a l l y  

limits ca r ibou  popu la t i ons  below l e v e l s  where f o r a g e  cou ld  

become t h e  l i m i t i n g  f a c t o r .  Never the less ,  Gaare (1997) h a s  

hypothes ized t h a t  R a n g i f e r  and lichen-dominated communities 

have CO-evolved, whereby p e r i o d i c  overgraz ing  resets s u c c e s s i o n  

t o  p r e v e n t  t h e  e v e n t u a l  domination o f  tundra  communities b y  

v a s c u l a r  p l a n t s .  



I n u i t  have suggested t h a t  Arctic t u n d r a  c a r i b o u  

p e r i o d i c a l l y  s h i f t  win te r  r anges  ( e . g . ,  Chapter  3)  i n  response  

t o  f o r a g e  d e p l e t i o n  caused by  long-term ove rg raz ing .  

ove rg raz ing  occu r s  when a c a r i b o u  popu la t i on  a n n u a l l y  consumes 

more biomass of  w i n t e r  f o r a g e  than  is produced on  the 

p r o p o r t i o n  of winter range t h a t  is a c c e s s i b l e  unde r  

"p reva i l i ng"  snow cond i t i ons  (sensu Nellemann 1997 ) . As annua l  

ove rg raz ing  e v e n t u a l l y  d e p l e t e s  forage biomass t h a t  accurnulated 

over s e v e r a l  decades,  i n d i v i d u a l  c a r i b o u  compete f o r  lower 

q u a l i t y  forage (Klein 1968; Leader-Williams 1 9 8 8 ) .  Despi te  

l o c a l  overgraz ing ,  s h i f t s  of  win te r  ranges could  a l l ow  A r c t i c  

t und ra  caribou t o  mainta in  access t o  adequa te  f o r a g e  over t h e  

long term. Before a popu la t i on  s h i f t s  t o  a new w i n t e r  range, 1 

expec t  t h a t  body s i z e ,  p h y s i c a l  cond i t i on ,  r ep roduc t i on  and 

s u r v i v a l  would d e c l i n e .  A f t e r  t h e  s h i f t ,  p h y s i c a l  cond i t i on ,  

r ep roduc t i on  and s u r v i v a l  shou ld  q u i c k l y  r ecove r  among a d u l t  

caribou, whi le  t h e  body s i z e  o f  animals born a f t e r  t h e  s h i f t  

should  i n c r e a s e .  

I n u i t  de sc r ibed  changes i n  ca r ibou  w i n t e r  d i s t r i b u t i o n s  on 

sou the rn  Ba f f i n  I s l a n d  du r ing  t h e  1900s (Chapter  3 ) .  I n  1985, 

I n u i t  e l d e r s  i n  Cape Dorset (F ig .  4 . 1 )  p r e d i c t e d  a range s h i f t  

of c a r i b o u  from Foxe Pen insu la  (FP), based  on observed  d e c l i n e s  

i n  p h y s i c a l  c o n d i t i o n  of c a r i b o u ,  r e c e n t  w i n t e r  f o r a g i n g  by 

ca r ibou  on sma l l  o f f sho re  i s l a n d s  and c l i f f  f a c e s ,  delayed 

s p r i n g  mig ra t i on  o f  females, and unusual  c a l v i n g  on  and near  

t h e  w i n t e r i n g  a r e a .  During t h e  l a t e  1980s, I n u i t  h u n t e r s  i n  

Cape Dorse t  and Kimmirut r e p o r t e d  t h a t  most  of the FP sub- 

popu la t i on  a p p a r e n t l y  emigrated  about 350 km t o  Meta Incogn i t a  

Pen insu la  (MIP) , The e c o l o g i c a l  cause sugges t ed  by  I n u i t  was 

cumulat ive  densi ty-dependent  e f f e c t s  o f  c a r i bou  o n  t h e i r  f o r a g e  

over t h e  p rev ious  10-30 y e a r s  ( E .  P e t e r  p e r s .  comrn.). 

1 conducted r e sea rch  t o  examine s e v e r a l  a s p e c t s  of c a r i b o u  

b io logy  due t o  s h i f t s  i n  w i n t e r  range on Arctic t und ra .  1 

t e s t e d  whether t h e  changes i n  car ibou d e n s i t i e s  on FP and M I P  

between t h e  e a r l y  1980s and 1992  were s i g n i f i c a n t .  1 examined 



Foxe Basin > 5a 

Figure 4.1, Intens ive  study a r e a s  (shaded) on Foxe and Meta 
Incognita peninsulas on southern Bai f i n  I s land ,  
Nunavut during A p r i l  1992 .  



t h e  p r e d i c t i o n s  t h a t  du r ing  t h e  pe r iod  o f  range  s h i f t  (1988- 

9 4 ) ,  a d u l t  females  (cows) on FP showed less f i d e l i t y  t o  that 

w i n t e r  range t h a n  ca r ibou  win te r ing  on MIP. Assuming t h a t  

a d u l t  males ( b u l l s )  a l s o  p a r t i c i p a t e d  i n  t h e  range  s h i f t ,  1 

p r e d i c t e d  t h a t  af ter  t h e  s h i f t ,  bu1l:cow r a t i o s  on t h e  two 

pen insu l a s  did n o t  d i f f e r .  1 a l s o  p r e d i c t e d  t h a t  ca r ibou  

remaining on FP w i n t e r  range had less f a t  and muscle r e s e r v e s ,  

and lower f e c u n d i t y  and rec ru i tment  t h a n  ca r ibou  on the M I P  

w i n t e r  range i n  1992. However, 1 p r e d i c t e d  t h a t  body s i z e s  of 

a d u l t  ca r ibou  on bo th  ranges  d id  no t  d i f f e r  because  most a d u l t s  

on M I P  probably  were born on FP. 

4 . 2 . 1  Study arma 

Baff in  I s l a n d  (>SOO, 000 k d )  forms t h e  eastern margin of 

the Canadian Arctic a rch ipe lago ,  and t h e  South B a f f i n  ca r ibcu  

popula t ion  occupies  approximately h a l f  of t h e  i s l a n d  (Ferguson 

1 9 8 9 ) .  Based on a e r i a l  su rveys ,  t h e  South  Ba f f in  popula t ion  w a s  

e s t ima ted  a t  60,000 t o  180,000 animals i n  t h e  l a t e  1980s 

(Ferguson and Gauth ie r  1992) .  The South Ba f f in  popula t ion  is 

composed of 'sub-populations", def ined as  groupings  of 

i n d i v i d u a l s  w i t h i n  t h e  popula t ion,  each demonstra t ing f i d e l i t y  

t o  a l o c a l  r ange  oves  t h e  s h o r t  term ( i . e . ,  10-30 y e a r s ) ,  

l e a d i n g  t o  d i s t i n c t  shor t - term demographic c h a r a c t e r i s t i c s  due 

t o  d i f f e r i n g  e c o l o g i c a l  condi t ions  among ranges  (e .g . ,  

p r e v a i l i n g  snow cover )  . Over t h e  long term (i .e., 60-90 y e a r s )  , 
sub-populat ions  i n t e r a c t  through range s h i f t s  o r  mass 

emigra t ions ,  l e a d i n g  t o  shared  long-term popu la t i on  t r ends  

(Chapter  3 ) . 
South B a f f i n  ca r ibou  migrate  o n t 0  t h e i r  w i n t e r i n g  a r e a s  

d u r i n g  October-November and usua l ly  remain t h e r e  u n t i l  l a t e  

A p r i l  (Chapter  3 ) .  S a t e l l i t e  t e l eme t ry  (unpubl ished d a t a )  

showed t h a t  s e a s o n a l  movements a r e  most r e s t r i c t e d  from January  



t o  March, and m i g r a t o r y  movements w e r e  n o t  w e l l  underway u n t i l  

May. Four teen  c a r i b o u ,  which had been  c a p t u r e à  on MIP a n d  FP 

and moni tored  f o r  two y e a r s ,  had moved o u t  o f  t h e i r  w i n t e r i n g  

areas o n l y  t h r e e  o f  28 t i m e s  by mid-April .  

South  B a f f i n  c a r i b o u  e x h i b i t  two s e a s o n a l  m i g r a t o r y  

p a t t e r n s ;  some m i g r a t i n g  up t o  400 km t o  t h e i r  summering areas, 

and o t h e r s  r emain ing  close t o  t h e i r  w i n t e r i n g  areas (Ferguson 

1989, C h a p t e r  3 ) .  Based on I n u i t  knowledge, movements t h a t  1 

observed d u r i n g  May 1992 and s a t e l l i t e  t e l e m e t r y  (unpub l i shed  

data}, t h e  m a j o r i t y  of c a r i b o u  i n  the two s t u d y  areas s p e n t  

summer on  t h e  e x t e n s i v e  c o a s t a l  lowlands  s o u t h  and w e s t  o f  Foxe 

Basin ( F i g .  4 . 1 )  ( N e t t l e s h i p  and Smith,  e d s ,  1975, pp.  300- 

303 ) .  Some c a r i b o u  may have been r e s i d e n t  a n i m a l s  t h a t  would 

have summered n e a r  l a k e s  and ponds n e a r  t h e i r  w i n t e r i n g  a r e a s .  

S p a t i a l  d i f f e r e n c e s  i n  t h e  q u a l i t y  of summer h a b i t a t s  of South 

B a f f i n  c a r i b o u  have  n o t  been s t u d i e d .  

I n  November 1978, Chowns (1979)  estimated t h a t  21,350 

c a r i b o u  (+ 2230 S E )  used  c e n t r a l  and  e a s t e r n  FP. T h i s  w i n t e r i n g  

area h e l d  60% of a l 1  c a r i b o u  w i t h i n  t h r e e  m a j o r  w i n t e r  r a n g e s  

occupied b y  South B a f f i n  sub-popula t ions .  I n  t h e  l a t e  1970s  and 

e a r l y  1980s ,  t h e  FP w i n t e r  r ange  moved t o  t h e  W e s t  and ex tended  

o n t 0  s m a l l  i s l a n d s  i n  n o r t h w e s t e r n  Hudson S t r a i t ,  w h i l e  e a s t e r n  

p a r t s  o f  t h e  range  were abandoned (Chapter 3 ) .  1 r e f e r  t o  t h i s  

as 'range d r i f t " ,  expanding on one f r o n t  w h i l e  c o n t r a c t i n g  on 

a n o t h e r .  A subsequen t  s u r v e y  i n  November 1984 confirmed the 

r e p o r t e d  r a n g e  d r i f t  and s u g g e s t e d  t h a t  t h e  sub-popu la t ion  had 

i n c r e a s e d  t o  a b o u t  34,410 (+ 4650 S E )  (unpub l i shed  d a t a ) .  I n  

November 1988, S .  I k k i d l u a k  ( p e r s .  comm. ) observed  a mass ive  

immigra t ion  o f  c a r i b o u  o n t 0  MIP. 

No p o p u l a t i o n  e s t i m a t e s  w e r e  a v a i l a b l e  f o r  c a r i b o u  

w i n t e r i n g  on MIP b e f o r e  t h e  1980s. Chowns (1979)  d i d  n o t  

r ecogn ize  it as a major  w i n t e r i n g  a r e a  i n  1978. Although 

c a r i b o u  had been i n c r e a s i n g  and expanding t h e i r  w i n t e r  r a n g e  on 

M I P  s i n c e  t h e  1950s,  abundance remained r e l a t i v e l y  low into the 

1980s ( C h a p t e r  3 ) .  I n  March 1982, 1600 (+ 335 S E )  c a r i b o u  w e r e  



e s t i m a t e d  t o  occur  on M I P  (unpublished data). 

As muskoxen (Ovibos moschatus) do n o t  occupy B a f f i n  I s l a n d  

and Arctic h a r e s  are n o t  known t o  occur i n  h i g h  d e n s i t i e s ,  

c a r i b o u  a r e  t h e  p r imary  prey o f  wolves ( C l a r k  1971) .  

Subs i s t ence  h a r v e s t i n g  of c a r i bou  by I n u i t  ha s  been 

u n r e s t r i c t e d  dur ing t h e  pa s t  4 0  years .  I n  1982, I n u i t  i n  Cape 

Dorset  and Kimmirut (Fig. 4 . 1 )  h a rves t ed  2260 and 550 car ibou 

from t h e  FP and M I P  sub-populat ions,  r e s p e c t i v e l y  (Donaldson 

1 9 8 8 ) .  

The t e r r a i n  on t h e  FP win te r ing  a r e a  c o n s i s t s  of  rugged 

uplands  up t o  4 1 0  m above s e a  l e v e l  (ASL) . During w in t e r ,  

c a r i bou  l a r g e l y  abandon t h e  no r the rn  c o a s t a l  lowlands (25% of 

F P ) .  Car ibou occupy two t e r r a i n  types  on M I P :  rugged c o a s t a l  

uplands  below 305 m ASL and rugged p l a t eaux  305-850 m ASL. 

Vege ta t ion  on most of FP and M I P  i s  c h a r a c t e r i z e d  by dwarf and 

p r o s t r a t e  sh rub  t und ra ,  while some a r e a s  are i n  t h e  low, e r e c t  

sh rub  zone (Edlund 1 9 9 0 ) .  C l i m a t i c  c o n d i t i o n s  and p l a n t  

cornmunities on the p l a t e a u x  of M I P  resemble t h o s e  a t  h igher  

l a t i t u d e s .  Consequently,  only  uplands  ( 305 m ASL on bo th  

p e n i n s u l a s  were inc luded  f o r  a e r i a l  su rveys  and ca r ibou  

sampling . 

4 . 2 . 2  Caribou distribution and demography 

To examine the p r e d i c t e d  changes i n  c a r i b o u  d i s t r i b u t i o n  

and d e n s i t y ,  1 u t i l i z e d  da ta  from two a e r i a l  su rveys  o f  each 

p e n i n s u l a  conducted du r ing  w in t e r .  I n  l a t e  March 1982, car ibou 

were surveyed on abou t  60% of M I P  (18,350 km2) where ca r ibou  

w e r e  su spec t ed  t o  occu r ,  a n d  i n  e a r l y  November 1984, on a l 1  o f  

FP (11,650 kmZ). P a r a l l e l  t r a n s e c t s  were 6 . 4  km a p a r t  on MIP and 

5 .5  km a p a r t  on FP, and o r i e n t e d  approximate ly  perpendicu la r  t o  

major river v a l l e y s .  I n  both surveys ,  c a r i b o u  were counted 

w i t h i n  400-m wide s t r i p s  on each  s i d e  o f  a fixed-wing Cessna 

337 flown about  122 m above ground level (AGL) a t  140-195 km/h.  

1 sub-sampled 20 random 7.5-km segments o f  t r a n s e c t s  from each 



of  t h e  1982 M I P  and 1984 FP surveys  t o  compare between t h e  two 

a r ea s ,  and wi th  subsequent  su rveys  (see below).  

Surveys of FP and MIP w e r e  a l s o  conducted i n  A p r i l  1992, 

a f t e r  t h e  w in t e r  range s h i f t  w a s  observed by I n u i t  (Chapter 3 ) .  

To a s s e s s  d i f f e r e n c e s  i n  d e n s i t y ,  r ec ru i tment ,  and sex-age 

r a t i o s ,  s t u d y  areas of 6,540 km2 on FP and 5,210 km2 on M I P  w e r e  

e s t a b l i s h e d  based on t h e  knowledye of I n u i t  h u n t e r s  (Chapter 3)  

and s a t e l l i t e  t e l e m e t r y  d a t a  (unpublished data). Within each o f  

t h e  two s t u d y  areas, ca r ibou  w e r e  counted along 20 7.5-km 

t r a n s e c t s  l oca t ed  randomly, w i th  no t r a n s e c t  be ing  c l o s e r  than 

5.5 km t o  another .  The t r a n s e c t s  w e r e  f lown i n  a B e l l  206L 

h e l i c o p t e r  about  75 m AGL a t  60-130 km/h, wi th  a s t r i p  width o f  

4 0 0  rn t o  each s i d e  o f  t h e  a i r c r a f t  ( M i l l e r  1991) .  

1 t e s t e d  f o r  d i f i e r e n c e s  among t h e  f o u r  su rveys  us ing 

Kruskal-Wallis one-way a n a l y s i s  of v a r i a n c e  by ranks  (Mehta and 

P a t e l  1997), fol lowed by m u l t i p l e  cornparisons between p a i r s  of 

surveys  ( S i e g e l  and C a s t e l l a n  1 9 8 8 ) .  Although t h e  s t a t i s t i c a l  

t e s t s  were based on t h e  a c t u a l  number o f  c a r i bou  counted along 

each 7.5-km t r a n s e c t ,  mean d e n s i t i e s  are pre sen t ed  as 

caribou-km'2. 

I n  1992, a f t e r  surveying each t r a n s e c t ,  1 c l a s s i f i e d  

ca r ibou  by s ex  and age a s  t h e  h e l i c o p t e r  c r i s s c r o s s e d  along t h e  

t r a n s e c t ,  s t a y i n g  w i t h i n  2 . 5  km of t h e  t r a n s e c t .  Caribou were 

i n i t i a l l y  ca t ego r i zed  as c a l v e s  (i. e . ,  t e n  months o l d )  , 
yearlings and a d u l t s .  A s  l a r g e  y e a r l i n g s  may have been 

mis taken ly  c l a s s i f i e d  a s  a d u l t s ,  a l 1  y e a r l i n g s  w e r e  t r e a t e d  a s  

a d u l t s  i n  d a t a  ana ly se s .  The presence o r  absence o f  a vulva was 

used f o r  s ex  de te rmina t ion .  1 at tempted t o  c l a s s i f y  a t  l e a s t  2 5  

ca r ibou  a long  each t r a n s e c t .  Because o f  low ca r ibou  d e n s i t y  on 

FP, t h i s  o b j e c t i v e  was not m e t  f o r  any o f  t h e  20 t r a n s e c t s ,  s o  

ca r ibou  groups encountered i n c i d e n t a l l y  whi le  o f f  t r a n s e c t s  

were a l s o  c l a s s i f i e d .  O n  MIP, t h e  o b j e c t i v e  of  a t  least  25 

ca r ibou  per t r a n s e c t  was m e t  f o r  a l 1  b u t  one t r a n s e c t  (n = 11 

f o r  t h a t  t r a n s e c t ) .  The p ropor t ions  of c a l v e s  and cows, and 

b u l l s  and cows w e r e  compared between t h e  two pen insu l a s  using 



t h e  Z test (Zar 1984) . C a l f :  cow and bul1:cow r a t i o s  are 

p re sen t ed  w i th  90% conf idence i n t e r v a l s  (Czaplewski et a l .  

1983 ) .  

4 . 2 . 3  W a n t m r  rangœ f idœlity and rnrigrrtion 

During 7-22 April 1987-92, sa tel l i te  t e l e m e t r y  c o l l a r s  

(Te lon ics ,  I nc . ,  Mesa, Axizona, USA) w e r e  placed on e i g h t  cows 

on FP ( f i v e  i n  1987, and one i n  each of 1988, 1989 and  1992) 

and s i x  on MIP ( f o u r  in 1988 and two i n  1989) . The m a j o r i t y  o f  

c o l l a r s  were deployed b e f o r e  t h e  major range s h i f t  of autumn 

1988,  whi le  some c o l l a r s  were deployed la ter  t o  assess i f  FP 

cows cont inued t o  emig ra t e  i n  subsequent  y e a r s .  C o l l a r s  w e r e  

d i s t r i b u t e d  th roughout  occupied p o r t i o n s  o f  t h e  p e n i n s u l a s .  

Car ibou were cap tu red  u s i n g  a gun n e t  from a B e l l  206 B o r  L 

he l i cop t ex .  The c o l l a r s  t r a n s m i t t e d  d a t a  t o  sa te l l i tes  f o r  6-7 

hours  every  f o u r  days  f o r  two years .  Loca t ions  of t h e  c o l l a r s  

were determined by S e r v i c e  Argos, Inc. (Landover, Maryland, 

USA) based on the Doppler s h i f t  i n  s i g n a l  f requency  (Fancy e t  

a l .  1988 ) .  

To a s s e s s  t h e  f i d e l i t y  of cows to win te r ing  r a n g e s  on FP 

and M I P ,  1 assumed t h a t  each  animal r ep re sen t ed  t h e  p e n i n s u l a  

where i t  was i n i t i a l l y  cap tu red .  Cows wi th  s t r o n g  f i d e l i t y  t o  a 

g iven  w in t e r i ng  a r e a  shou ld  be found t h e r e  du r ing  a t  l e a s t  75% 

of  subsequent  w i n t e r s ,  wh i l e  t h o s e  w i t h  l i t t l e  f i d e l i t y  shou ld  

subsequen t ly  w i n t e r  e l sewhere  i n  a t  l e a s t  50% of t h e  tirne. T o  

t e s t  f o r  d i f f e r e n c e s  i n  f i d e l i t y  t o  t h e  two w i n t e r i n g  a r e a s ,  1 

grouped animals  by t h e  p e n i n s u l a  t h a t  t h e y  were assumed t o  

repxesen t ,  and compared t h e  two groups by t h e  w i n t e r i n g  a r e a  

occupied i n  e a c h  of  two subsequent  y e a r s ,  based on mid-February 

l o c a t i o n s .  These  d a t a  were ana lysed  u s ing  a X2 l i k e l i h o o d  r a t i o  

t e s t  (Mehta and P a t e l  1 9 9 7 ) .  1 a l s o  determined t h e  d i s t a n c e s  

from t h e  c a p t u r e  l o c a t i o n  t o  r e l o c a t i o n s  i n  t h e  subsequent  two 

years dur ing mid-February f o r  each  animal .  These d i s t a n c e s  

were compared between t h e  two p e n i n s u l a s  using t h e  Wilcoxon- 



Mann-Whitney test (Mehta and P a t e l  1997). To examine t h e  t iming  

o f  the emig ra t i on  from FP as r e p o r t e d  by I n u i t ,  1 used  t h e  

F i s h e r  exact test (Mehta and P a t e l  1997) t o  compare t h e  

f i d e l i t y  o f  FP c a r i b o u  dur ing w i n t e r  1987-88 t o  t h a t  d u r i n g  

subsequent  w i n t e r s .  

4 . 2 . 4  Body riz-, p h y s i c a l  cond i t i on ,  and fecundity 

I n  A p r i l  1992, 1 c o l l e c t e d  samples and measurements f r o m  

a d u l t  c a r i bou  on FP and MIP. The s tudy  a r e a  on each pen insu l a  

was d i v i d e d  i n t o  t h i r d s  a long its l onges t  s i d e ,  and t h r e e  cows 

and two b u l l s  w e r e  t o  be randomly sampled from each t h i r d .  Th i s  

d i s t r i b u t i o n  w a s  accomplished o n  M I P ,  w i th  t e n  females  and f i v e  

males sampled. On FP, t h e  ground crew could  n o t  l o c a t e  animals  

i n  two- th i rds  o f  t h e  s t u d y  area, r e s u l t i n g  i n  t h e  c o l l e c t i o n  o f  

e i g h t  cows and s i x  b u l l s  from f ive  d i f f e r e n t  groups i n  t h e  

remaining t h i r d .  

The age  o f  each  animal w a s  determined from cementum a n n u l i  

coun t s  o f  i n c i s o r s  a t  Matsonf s Laboratory  (Milltown, MT, U S A ) .  

The age of one female from MIP w a s  not determined due  t o  a 

s h i p p i n g  e r r o r .  The fol lowing d a t a  were recorded  from each  

ca r ibou :  body l e n g t h  (nose  t o  base of t h e  t a i l ,  Langvatn 1977) ,  

f emur l e n g t h  (Langvatn 1977) , carcass weight  (wi th  metacax i  and 

m e t a t a r s i  removed, Adamczewski e t  a l .  1987a) ,  gas t rocnemius  

muscle weight  ( f r e s h ,  towel-dr ied ,  f a t  and tendons removed) , 
back f a t  dep th  (Riney 1955) ,  trimmed kidney f a t  we igh t  

(Dauphiné 1976) ,  and f a t  con t en t  o f  femur marrow (by oven 

d ry ing  at 60°C f o r  a t  least five days, Nei land 1970) . The l e f t  

femur, gast rocnemius  muscle, and kidney w i t h  f a t  w e r e  c o l l e c t e d  

from each  animal.  I f  a specimen on  t h e  l e f t  s i d e  w a s  damaged by 

a gun s h o t ,  t h e  specimen was c o l l e c t e d  from t h e  r i g h t  s i d e .  The 

p r e sence  o r  absence o f  a  g r av id  u t e r u s  w a s  recorded fo r  each 

cow. D i s s e c t i b l e  muscle and f a t  weights  f o r  each an ima l  w e r e  

e s t i m a t e d  from the gast rocnemius  muscle weight ,  and t h e  back 

f a t  d e p t h  and trimmed kidney f a t  weight,  r e s p e c t i v e l y  



(Adamczewski e t  a l .  1987a) . 
D a t a  on age, body s i z e ,  and p h y s i c a l  c o n d i t i o n  of  e a c h  s e x  

w e r e  compared between t h e  two s t u d y  areas u s i n g  t h e  Wilcoxon- 

Mann-Whitney test (Mehta and P a t e l  1 9 9 7 ) .  Pregnancy rates of 

cows w a s  compared us ing  t h e  F i s h e r ' s  exact t e s t  (Mehta a n d  

P a t e l  1 9 9 7 ) .  A l 1  s t a t i s t i c a l  r e s u l t s  a r e  p r e s e n t e d  w i t h  two- 

t a i l e d  p r o b a b i l i t y  levels u n l e s s  o t h e r w i s e  s t a t e d .  Means are 

r e p o r t e d  w i t h  s t a n d a r d  e r r o r s .  

U s e  of non-parametr ic  s t a t i s t i ca l  tests and  rny s m a l l  

sample  s i z e s ,  e s p e c i a l l y  f o r  b u l l s ,  l i m i t e d  m y  power t o  d e t e c t  

d i f f e r e n c e s  between c a r i b o u  i n  t h e  two s t u d y  areas. T h i s  low 

s t a t i s t i c a l  power, coupled w i t h  s u p p o r t i n g  o b s e r v a t i o n s  by 

I n u i t  h u n t e r s ,  makes m e  c o n f i d e n t  t h a t  t h e  d e t e c t e d  s t a t i s t i c a l  

d i f f e r e n c e s  are b i o l o g i c a l l y  s i g n i f i c a n t .  

4 . 3  Results 

4 . 3 . 1  Caribou densities 

D e n s i t i e s  o f  c a r i b o u  d i f f e r e d  among t h e  f o u r  aerial  

s u r v e y s  (X2, = 43.0, P < 0.001) , a l l o w i n g  m u l t i p l e  comparisons 

between p a i r s  o f  su rveys .  I n  t h e  e a r l y  1 9 8 0 ~ ~  t h e  d e n s i t y  o f  

c a r i b o u  on FP (6 .  2 - k m 2  2 1 . 6 )  was h i g h e r  ( P  < 0.001) t h a n  that 

on M I P  (0.23-kx11'~ 2 0 . 1 0 ) .  Between 1984 and  1992,  c a r i b o u  d e n s i t y  

on  FP d e c r e a s e d  ( P  < 0.001) t o  0 . 2 8 - k ~ n ' ~  (+ 0 . 1 2 ) ,  w h i l e  the 

d e n s i t y  of c a r i b o u  on MIP i n c r e a s e d  ( P  < 0.001) t o  5 .  0-krn'2 (2  

1.0) between 1982 and 1992 .  I n  A p r i l  1992, c a r i b o u  d e n s i t i e s  

w e r e  less ( P  < 0.001) on FP t h a n  on  MIP. 

4 . 3 . 2  Wintœr:  range f i d e l i t y  and unigrrtion 

As p r e d i c t e d ,  cows c o l l a r e d  i n i t i a l l y  on  FP demons t ra t ed  

less f i d e l i t y  ( x ~ ~  = 11.3, P = C .  005)  t o  t h a t  area t h a n  t h o s e  

c o l l a r e d  on M I P  (Table 4 . 1 ) .  FP cows w e r e  found i n  t h e  same 

area seven  o f  1 6  t i m e s  ( 4 4 % )  i n  s u b s e q u e n t  y e a r s ,  compared t o  



Table  4 . 1 .  F i d e l i t p  o f  radio-col lared a d u l t  female caribou f r o m  

wintering areas  on Foxe ( F P )  and Meta Incognita (MIP) 

peninsulas  on southern Baffin Island, Nunavut, during 

winter  1988-94. 

Area a t  F i d e l i t y  after capture 

capture MIP Other areas 

FP ( n  = 8 )  

P 

MIP (n = 6 )  

T h e  frequency t h a t  individuals  co l lared on a given 

peninsula were found there one and t w o  years l a t e r  during 

mid-February . 
Likelihood r a t i o  test. 



12 o u t  o f  12 t i m e s  f o r  M I P  cows ( 1 0 0 % ) .  FP cows r e t u r n e d  t o  

t h e i r  w i n t e r i n g  area less o f t e n  than my t h r e s h o l d  o f  50% 

sugges t i ng  l i t t l e  f i d e l i t y ,  wh i l e  MIP cows su rpas sed  my 

t h r e s h o l d  o f  75% t h a t  would i n d i c a t e  strong f i d e l i t y .  

During mid-February, FP females w e r e  found 216 km (f 3 4 )  

from t h e i r  i n i t i a l  c a p t u r e  l o c a t i o n ,  f a r t h e r  t h a n  M I P  f emales  

(71  km + 10 ,  Ulz,,, = 150, P = 0 . 0 1 ) .  When PP f e m a l e s  d i d  r e t u r n  

t o  t h e i r  i n i t i a l  wintering area, t h e  d i s t a n c e  from t h e i r  

c a p t u r e  l o c a t i o n  (82 km 2 23,  n = 7)  w a s  comparable t o  t h a t  of 

MIP  f e m a l e s .  When t h e y  win te red  on M I P ,  t h ey  w e r e  327 km (+ 
25, n = 8)  from t h e i r  c a p t u r e  l o c a t i o n .  The f e m a l e  t h a t  

win te red  e l sewhere  moved 279 km nor th  of Amadjuak Lake (F ig .  

4 . 1 )  t o  a w i n t e r i n g  area prev ious ly  i d e n t i f i e d  by Chowns 

(1979 ) .  

Telemetry  d a t a  co r robo ra t ed  I n u i t  reports o f  t h e  t im ing  o f  

t h e  i n i t i a l  e m i g r a t i o n  from FP ( i . e . ,  autumn 1988) ,  wi th  more 

cows r e t u r n i n g  t o  FP dur ing  w i n t e r  1987-88 than i n  subsequent  

winters ( F i s h e r  e x a c t  test,  P = 0 . 1 0 )  . Overa l l ,  t h e  f i d e l i t y  o f  

a l 1  c o l l a r e d  FP cows decreased  from 80% ( f o u r  o f  C i v e  

r e l o c a t i o n s  on  E T )  du r ing  w i n t e r  1987-88, t o  33% (two of s i x )  

du r ing  w in t e r  1988-89 and 20% (one of f i v e )  du r ing  w i n t e r s  f rom 

1989-90 t o  1992-93. Of f o u r  FP cows t h a t  emigrated  t o  M I P  i n  

t h e  f i r s t  w i n t e r  a f te r  cap tu re ,  t h r e e  r e t u r n e d  t o  M I P  a g a i n  i n  

t h e  second w i n t e r ,  sugges t i ng  t h a t  t hey  adopted it as a  new 

w i n t e r i n g  area (based on my th r e sho ld  of 75% f o r  s t r o n g  

f i d e l i t y ) .  A l 1  M I P  cows remained f a i t h f u l  t o  t h e i r  w i n t e r i n g  

area th roughout  t h e s e  years .  

W e  had no d i r e c t  evidence on whether b u l l s  emigra ted  f rom 

FP a t  t h e  same t i m e  as females .  Assuming t h a t  b o t h  males and 

females  emigrated  from FP t o  t h e  same e x t e n t ,  and t h a t  t h e y  

bo th  emigrated  l a r g e l y  t o  MIP, t h e  p ropo r t i on  o f  bulls among 

a d u l t  c a r i bou  shou ld  n o t  have d i f f e r e d  between the two 

pen insu l a s  i n  A p r i l  1992. The r e l a t i v e  p r o p o r t i o n  o f  b u l l s  on 

FP (117 f 33 : 100, n = 127) was sirnilar ( z  = 1 .53 ,  P = 0.13)  

t o  that on M I P  (86 2 9 : 100, n = 8 9 4 )  . The s u b s i s t e n c e  h a r v e s t  



o f  FP c a r i b o u  by I n u i t  may have skewed t h e  l a t e  w i n t e r  bu1l:cow 

r a t i o  on FP because o f  t h e i r  2: 1 p r e f e r e n c e  f o r  cows t o  b u l l s  

du r ing  w i n t e r  (Pat t i rnore  1986) and t h e  p o t e n t i a l  effects of  

h igh  s u b s i s t e n c e  demand (Donaldson 1988)  on t h i s  s m a l l  sub- 

popu la t i on .  Such se%-biassed h a r v e s t i n g  would not have similar 

e f f e c t s  on  t h e  l a r g e r  popu la t i on  on MIP. Because o f  t h e s e  

p o t e n t i a l  e f f e c t s  on  FP and the s i m i l a r i t y  o f  the  bu1l:cow 

ratios on both pen insu l a s ,  1 conclude t h a t  a d u l t s  of bo th  sexes 
p a r t i c i p a t e d  i n  the range s h i f t .  

4 . 3 . 3  Body s i z r ,  p h y s i c a l  c o n d i t i o n ,  fecundity, rnd 

tœcxuitment 

The two measures of  body s i z e  ( i - e . ,  body and femur 

l e n g t h s )  d i d  not d i f  fer ( P  1: 0 . 4 7 )  between t h e  two pen insu l a s  

f o r  e i t h e r  s ex  (Tab le  4 . 2 ) .  The a g e s  o f  females and m a l e s  d i d  

no t  d i f f e r  s i g n i f i c a n t l y  between t h e  two pen insu las  ( P  2 0 .26) ,  

a l though  cows on FP w e r e  on ave rage  one y e a r  o lde r  t h a n  on M I P ,  

and b u l l s  on FP averaged one year younger (Table 4 . 2 ) .  Carcass 

weights  o f  cows w e r e  lower ( P  = 0.008) on FP than on M I P  (Table  

4 . 3 )  , probab ly  due t o  d i f f e r e n c e s  i n  body cond i t i on  ( s e e  

below) . 
Gastrocnemius muscle weigh t  f o r  females  on FP w a s  less ( P  

= 0 . 0 4 )  t h a n  t h a t  on M I P  (Tab le  4 .3 )  . However, gastrocnemius 

muscle weigh t  of m a l e s  d i d  n o t  d i f f e r  between the  two 

p e n i n s u l a s  ( P  = 1 .0 )  . A l 1  t h r e e  i n d i c e s  o f  f a t  r e s e r v e s  ( i .e  . , 
back, kidney, and femur marrow f a t )  i n d i c a t e d  b e t t e r  p h y s i c a l  

c o n d i t i o n  on MIP t h a n  on FP f o r  bo th  cows ( P  L 0.001) and b u l l s  

( P  5 0 . 0 3 ) .  Both cows and bulls on FP had n e g l i g i b l e  amounts o f  

e s t ima ted  d i s s e c t i b l e  f a t ,  lower  than t h o s e  on MIP ( P  ( 0.004) . 
Because of t h e  p robab le  n e g a t i v e  e f f e c t s  of overgraz ing  on 

p r o d u c t i v i t y  and c a l f  s u r v i v a l ,  1 p r e d i c t e d  t h a t  f e c u n d i t y  

(pregnancy r a t e s )  and r e c r u i t m e n t  (ca1f:cow r a t i o s )  on FP 

should  be  less than  on MIP, and t h u s  conducted one- ta i l ed  

s t a t i s t i c a l  t e s t s .  The r a t i o  o f  42 2 16 calves : 100 cows on 



Table 4 -2. Mean age,  body s i z e  and c a r c a s s  weight (+ S E )  of 

adult caribou (> 1 year o l d )  on  h i s t o r i c a l l y  grazed (Foxe 

P e n i n s u l a ,  FP)  and  r e c e n t l y  occup ied  (Meta I n c o g n i t a  

P e n i n s u l a ,  M I P )  w i n t e r  ranges on s o u t h e r n  B a f f i n  I s l a n d  i n  

A p r i l  1992. 

Body Femur Carcass 
Study area Age 

l e n g t h  l e n g t h  weight  
u, (year 1 

(cm) (mm) (kg) 

Female 

FP ( n  = 8 )  4 .9  21.0 159  2 3  267 5 4  33 21 

u, P 4 1 ,  0.67 48.5, 1 . 0  48.5,  0.47 69, 0.008 

MIP ( n  3.9  20.6 158 5 2  265 1 2  37 +1 

M a l e  

FP ( n  = 6 )  2.8 20 .5  166 5 3  282 $7 4 1  +4 

u, P 21.5,  0.26 17.5,  0.70 17 .5 ,  0.67 20.5, 0.35 

M I P  ( n  = 5 )  3.8 A0.8 167 +6 277 k 7  45 2 4  

a ~i lcoxon-Mann-Whitney test. 

b Except  f o r  age, f o r  which n = 9. 



T a b l e  4 . 3 .  Mean body c o n d i t i o n  (i S E )  o f  adult c a r i b o u  (> 1 year o l d )  o n  h i s t o r i c a l l y  

grazed (Foxe  P e n i n s u l a ,  FP) a n d  r e c e n t l y  o c c u p i e d  (Meta Incogni ta  P e n i n s u l a ,  MIP) 

winter range on s o u t h e r n  B a f f i n  I s l a n d  i n  A p r i l  1992.  

Study area Gastrocnemius Back f a t  Kidney fat Femur Dissectible Dissectible 

ut p muscle weight depth weight marrow fat muacle fat 

(4) (ml (a ( $ 1  (kg) (kg) 
- - - 

Femal e 

FP ( n  = 8 )  252 +9 O L O  5 2 1  26 +1 23 +1 0.0 i0 .04 

ut P 63, 0.04 72, <0.001 72, t0.001 72, tO.OO1 63, 0.04 72, tO.OO1 

MIP ( n  276 +7 13 +2 31 f;4 25 i l  2.8 k0.4 09 +1 

Male 

FP ( n  = 6)  332 f29 O + O  7  A l  31 f0 .03 31 5 3  0 .1  20.04 

ut P 15, 1 . 0  27, 0.03 30, 0.004 30, 0.004 15.0, 1 .0  30, 0.004 

MIP ( n  = 5)  326 1 2 8  2  f l  33 f6 30 f3  1.7 20.4 89 20.3 

a Wilcoxon-Mann-Whitney test. 

b Except f o r  kidney fat and d i s s e c t i b l e  fat weight,  f o r  which n = 9. 



FP (n = 84) w a s  less ( z  = 1.68, P = 0.05) than t h e  64 & 7 : 100 

r a t i o  on MIP ( n  = 7 8 9 ) .  Only two o f  e i g h t  sampled cows w e r e  

p regnan t  on FP, f e w e r  t h a n  on MIP where al1 of t e n  sampled cows 

were pregnant  ( F i s h e r  e x a c t  t e s t ,  P = 0 .002) . 

4 . 4  Discussion 

Caribou r e t u r n e d  t o  FP i n  t h e  1950s a f t e r  a v i r t u a l  

absence  of 30 y e a r s  (Chapter  3 ) .  The abundance o f  c a r i b o u  on FP 

g r a d u a l l y  i n c r e a s e d  u n t i l  a sudden d e c l i n e  i n  t h e  l a t e  1980s. 

A f t e r  a n  absence o f  40 y e a r s ,  c a r i bou  on MIP i n c r e a s e d  s lowly  

from t h e  late 1950s u n t i l  t h e  mid-1980s (Chap te r  3 ) .  I n  

November 1988, hun te r s  saw more c a r i b o u  on M I P  t h a n  s een  

p r e v i o u s l y  i n  l i v i n g  memory (J. Ikk id luak  pers. c o r n . ) .  The 

a e r i a l  su rveys  revea led  t h a t  ca r ibou  d e n s i t i e s  d e c l i n e d  by 

about  95% on FP between 1984 and 1992, and those on MIP 

i n c r e a s e d  by abou t  2000% between 1982 and 1992. 

I n u i t  s u g g e s t  t h a t  s u c h  shifts i n  caribou d i s t r i b u t i o n  a r e  

p r e d i c t a b l e  and  caused by cumulat ive  densi ty-dependent  e f f e c t s  

of c a r i bou  on fo r age  r e s o u r c e s  (Chapter  3 ) .  Given t h e  slow 

r ecove ry  of  l i c h e n  fo rage  (Kle in  1987), a n n u a l  overgraz ing  of 

w i n t e r  f o r age  would l ead  t o  such effects on Arctic tund ra ,  i f  

c a r i b o u  show f i d e l i t y  t o  s p e c i f i c  w i n t e r i n g  areas f o r  s e v e r a l  

years o r  decades. I n u i t  knowledge sugges ted  t h a t  c a r i b o u  

re tuxned  a n n u a l l y  t o  t h e  FP win te r  range  f o r  abou t  30 years  

(Chapter  3 ) .  During 1988-94, car ibou  c a p t u r e d  on  MIP showed 

s t r o n g  f i d e l i t y  (100%) t o  t h a t  w i n t e r i n g  a r e a ,  and ca r ibou  t h a t  

emigrated  from FP t o  MIP a l s o  showed s t r o n g  f i d e l i t y  t o  t h e i r  

new win t e r  range .  

Although w i n t e r  range f i d e l i t y  by Arctic t u n d r a  ca r ibou  

has  n o t  been desc r ibed  i n  t h e  s c i e n t i f i c  l i t e r a t u r e ,  f i d e l i t y  

t o  tundra c a l v i n g  grounds is wel l  known among m i g r a t o r y  

eco types  t h a t  w i n t e r  i n  f o r e s t e d  h a b i t a t s  (Gunn and M i l l e r  

1 9 8 6 ) .  Winter range  f i d e l i t y  among A r c t i c  t u n d r a  c a r i b o u  may 

occu r  because areas wi th  rugged t e r r a i n  p r o v i d e  p r e d i c t a b l e  



acces s  t o  w i n t e r  f o r a g e  (Nellemann 1997), and ca r ibou  t h a t  

develop t r a d i t i o n a l  movements t o  such h a b i t a t s  would have a 

s e l e c t i v e  advantage.  This  argument p a r a l l e l s  Skoogf s (1968) 

r a t i o n a l e  f o r  ca lv ing  ground f i d e l i t y  among Alaskan ca r ibou  

because tund ra  h a b i t a t s  needed f o r  ca lv ing  are s p a t i a l l y  

l i m i t e d  t o  a l p i n e  and a r c t i c  c o a s t a l  a r e a s  w i th in  Alaska.  

Tundra h a b i t a t s  f o r  ca lv ing  should not be s p a t i a l l y  l i m i t e d  f o r  

car ibou r e s i d i n g  on A r c t i c  tundra  because a v a i l a b i l i t y  of  snow- 

f r e e  tundra ,  and the q u a l i t y  and q u a n t i t y  o f  tundra  forage ,  

i nc reases  a s  snow m e l t s  wi th in  t h e  same h a b i t a t s  occupied 

dur ing win t e r .  

As popula t ion  d e n s i t y  i n c r e a s e s  on a t r a d i t i o n a l  w in t e r  

range, annua l  overgrazing may l e a d  t o  severe n u t r i t i o n a l  stress 

and e v e n t u a l l y  t o  a s e l e c t i v e  advantage f o r  abandonment o f  t h a t  

winter range.  T r a d i t i o n a l  use of s p e c i f i c  areas is n o t  

n e c e s s a r i l y  permanent (Gunn and Mi l l e r  1986)  . During 1988-1994, 

c o l l a r e d  cows from FP showed less f i d e l i t y  t o  t h a t  w i n t e r i n g  

a r e a  ( 4 4 % )  t han  t h o s e  from MIP. On average, c o l l a r e d  cows £rom 

FP were about  t h r e e  t i m e s  f a r t h e r  from t h e i r  cap tu re  l o c a t i o n s  

t han  MIP cows i n  subsequent w in t e r s .  This change i n  w i n t e r  

range f i d e l i t y  was pred ic t ed  by I n u i t  i n  1985, when t h e  e a r l y  

s i g n s  inc luded  r e d i s t r i b u t i o n  of  winter ing car ibou  on t0  smal l  

i s l a n d s ,  fo rag ing  on c l i f f  f aces ,  and delayed s p r i n g  migra t ions  

(Chapter 3 ) .  The s i m i l a r i t y  of bu1l:cow r a t i o s  on FP and M I P  i n  

1992 Bu1l:cow r a t i o s  i nd i ca t ed  t h a t  both sexes p a r t i c i p a t e d  i n  

t h e  range s h i f t .  Although some animals ernigrated t o  o t h e r  

win te r ing  a r e a s ,  most FP car ibou appa ren t ly  emigrated t o  MIP. 

Comparable s h i f t s  i n  t h e  w in t e r  ranges of  Arctic tundra  

car ibou have not  been we l l  documented, p o s s i b l y  due t o  t h e  

pe rcep t ion  t h a t  mass emigrat ions  of  car ibou are n e i t h e r  

p r e d i c t a b l e  nor of known cause (Mi l l e r  1 9 8 2 ) .  Never theless ,  

range s h i f t s  by Arctic tundra  car ibou  may have occur red  on t h e  

Queen E l i zabe th  I s l a n d s  and northwestern Greenland d u r i n g  t h e  

1980s and 1990s (Ferguson and Gauthier  1992). Freeman (1975) 

documented evidence o f  t h e  emigrat ion of ca r ibou  from Bathurs t  



I s l a n d  on t h e  Queen E l i z a b e t h  I s l ands  dur ing the e a r l y  1970s, 

r e p o r t e d l y  i n  response  t o  s e i s m i c  e x p l o r a t i o n ,  I n t e r - annua l  

changes i n  w i n t e r  d i s t r i b u t i o n  have a l s o  been a t t r i b u t e d  t o  

severe snow and i c i n g  c o n d i t i o n s  ( M i l l e r  1 9 8 2 ) .  I n u i t  d i d  no t  

i m p l i c a t e  e i t h e r  human d i s t u r b a n c e  o r  snow c o n d i t i o n s  i n  the  

w i n t e r  range s h i f t  o f  c a r i b o u  from FP t o  MIP (Chapter  3 ) .  

I f  mass emig ra t i on  of A r c t i c  t und ra  c a r i b o u  from 

t r a d i t i o n a l  w i n t e r  r anges  is caused by cumulat ive  d e n s i t y -  

dependent  ef f e c t s  of  g r a z i n g ,  car ibou on o l d e r  t r a d i t i o n a l  

ranges should be  i n  poor  p h y s i c a l  cond i t i on  d u r i n g  w i n t e r s  

b e f o r e  t h e  emigra t ion .  Dec l in ing  p h y s i c a l  c o n d i t i o n  i n  t h e  

e a r l y  1980s w a s  one r ea son  I n u i t  p r e d i c t e d  t h e  impending range 

s h i f t  (Chapter  3 ) .  I n  A p r i l  1992, i n d i c e s  of b o t h  f a t  and  

muscle  r e s e r v e s  showed t h a t  emigra t ing  from FP t o  MIP w a s  

advantageous f o r  cows. B u l l s  on MIP a l s o  had g r e a t e r  f a t  

reserves than  b u l l s  on FP, b u t  not  g r e a t e r  muscle mass. 

We expec ted  t h a t  c a r i b o u  w in t e r i ng  on FP would have 

s i m i l a r  f a t  and muscle m a s s e s  t o  o t h e r  Arctic t und ra  c a r i b o u  on 

overgrazed range .  Mean f a t  r e s e rve s  among FP cows were lower  

t h a n  among female  a d u l t s  i s o l a t e d  on overgrazed Coats  I s l a n d  

(Adamczewski e t  a l .  1 9 8 8 ) ,  about  250 km s o u t h e a s t  of FP d u r i n g  

b o t h  mild and s e v e r e  w i n t e r s  (Adamczewski e t  a l .  1987b), 

sugges t i ng  t h a t  f o r age  on FP was more overgrazed than  on  Coats  

I s l a n d .  D i f f e r ences  i n  p r ev ious  maximum d e n s i t i e s  may e x p l a i n  

t h i s  d i f f e r e n c e  ( h i g h e s t  d e n s i t y  recorded on Coa t s  I s l a n d  = 0.7 

caribou-km'2, Ga t e s  e t  a l .  1986, compared t o  6.20km'~ on FP) . 
Caribou on Coa t s  I s l a n d  exper ienced h igh  m o r t a l i t y  d u r i n g  

s e v e r e  win te r s ,  bu t  no t  i n  o t h e r  y e a r s  (Gates e t  a l .  1986) .  1 

had no evidence  of s i m i l a r  m o r t a l i t y  o n  FP d u r i n g  1984-94. 

Because t h e  c o a s t a l  uplands of M I P  had been occupied by 

few car ibou  f o r  over  50 y e a r s  (Chapter 3)  b e f o r e  w in t e r  1988- 

89, t h e  c o n d i t i o n  of  MIP ca r i bou  was expected  t o  be comparable 

t o  t h a t  of c a r i b o u  on Southampton I s l and ,  abou t  500 km t o  t h e  

wes t .  Caribou d i sappeared  from Southampton I s l a n d  i n  1953, and 

4 8  c a r i bou  w e r e  r e i n t roduced  i n  1967 (Oue l l e t  1 9 9 2 ) .  Late 



w i n t e r  f a t  and muscle i n d i c e s  i n  MIP c a r i b o u  w e r e  much less 

t h a n  t h o s e  o f  Southampton c a r i b o u  (Oue l l e t  e t  a l .  1997 ) .  I n  

fact, cows on MIP  w e r e  i n  poo re r  cond i t i on  than t h o s e  u s i n g  

overgrazed w i n t e r  f o r a g i n g  a r e a s  on Coats  I s l a n d  d u r i n g  t h e  

mi ld  w i n t e r  of  1982-83 (Adamczewski et a l .  1987b).  The c a r i b o u  

d e n s i t y  o f  5 * k ~ n ' ~  on MIP i n  A p r i l  1992 was g r e a t e r  t h a n  the 

h i g h e s t  d e n s i t i e s  on Southampton I s l and  ( 2 . 1  caribou-km-2 i n  t h e  

d e n s e s t  stratum i n  1991, Heard and O u e l l e t  1994) .  1 s u s p e c t  

t h a t  t h e  immigrat ion o f  h i g h  d e n s i t i e s  o f  c a r i bou  on  M I P  may 

have a l r e a d y  impacted f o r a g e  r e sou rce s  on MIP dur ing  t h e  four 

y e a r s  b e f o r e  sample c o l l e c t i o n s .  Caribou w i n t e r  range  on M I P  

w a s  already d r i f t i n g  s o u t h e a s t  a long  M I P  by 1994 (Chapter  3; 

unpubl ished d a t a ) .  I n  1994, J. Arlooktoo p r e d i c t e d  t h a t  c a r i b o u  

would have t o  l e a v e  MIP w i t h i n  t e n  years  (Chapter  3 ) .  

Although 1 lack d i r e c t  d a t a  on p o s s i b l e  temporal  changes  

about  summer h a b i t a t  c o n d i t i o n  on sou the rn  Baf f in  I s l a n d ,  1 

b e l i e v e  t h a t  summer h a b i t a t s  d i d  no t  s u b s t a n t i v e l y  i n f l u e n c e  

e i t h e r  t h e  emig ra t i on  o f  c a r i b o u  from FP t o  M I P  o r  t h e  l a te  

w i n t e r  p h y s i c a l  c o n d i t i o n  o r  r ec ru i tmen t  on t h e  two p e n i n s u l a s .  

I n u i t  knowledge and aer ia l  obse rva t i ons  d u r i n g  t h e  s p r i n g  

m i g r a t i o n  sugges ted  t h a t  t h e  m a j o r i t y  o f  c a r i bou  w i n t e r i n g  on 

the  c o a s t a l  uplands  on FP and M I P  occupied t h e  same summering 

a r e a .  None of  t h e  s a t e l l i t e  c o l l a r e d  c a r i b o u  s h i f t e d  t h e i r  

summering a r e a s  du r ing  1987-92 ( d i s t a n c e  between two subsequen t  

mid-July l o c a t i o n s ,  27 .3  km & 29.6, n = 1 4 )  . 
A r c t i c  t und ra  c a r i b o u  t h a t  can emigra te  en m a s s e  from 

overgrazed t o  relatively ungrazed win te r  ranges  shou ld  n o t  o n l y  

improve t h e i r  body c o n d i t i o n ,  b u t  a l s o  b e n e f i t  from h i g h e r  

p r o d u c t i v i t y  and s u r v i v a l .  Re l a t i onsh ip s  between f a t  reserves 

and pregnancy rates have been r epo r t ed  f o r  A r c t i c  t u n d r a  

ca r ibou  (Thomas 1982) .  Both pregnancy r a t e s  among sampled cows 

and ca1f:cow r a t i o s  d u r i n g  t h e  a e r i a l  su rvey  i n  A p r i l  1992 w e r e  

lower on FP t han  on MIP. Emigrat ion from FP t o  MIP appeared 

advantageous for cows i n  terms of  r ep roduc t i on  and /or  s u r v i v a l  

o f  c a l v e s .  



On s m a l l e r  tundra  i s l a n d s  and overgrazed p o r t i o n s  o f  l a r g e  

i s l a n d s ,  c u r r e n t  dynamics o f  c a r i bou  popu la t i ons  (e. g . ,  die- 

o f f s  d u r i n g  a s i n g l e  s e v e r e  w in t e r )  rnay appear dens i t y -  

independen t  (Ty l e r  1987) .  Because densi ty-dependent  e f f e c t s  o f  

g r a z i n g  could  p e r s i s t  d u r i n g  t h e  e n t i r e  pe r iod  r e q u i r e d  f o r  

f o r a g e  t o  f u l l y  recover  (e.g., 20-40 y e a r s ) ,  c u r r e n t  dynamics 

o f  A r c t i c  t und ra  car ibou may be dependent  on the  d e n s i t i e s  o f  

sub-popula t ions  t h a t  w e r e  p r e s e n t  more than  a decade  e a r l i e r .  

During t h e  nex t  20 o r  more years ,  dynamics o f  the remnant 

c a r i b o u  w i n t e r i n g  on FP and t h e i r  p o t e n t i a l  r e c o v e r y  w i l l  be 

dominated by g r az ing  p r e s s u r e  e x e r t e d  dur ing  1960-88. I n u i t  

have p r e d i c t e d  t h e  complete d i sappearance  of  c a r i b o u  from FP 

(Chapte r  3 ) .  

Winter  range s h i f t s  by sub-popula t ions  o f  Arctic t u n d r a  

c a r i b o u  on l a r g e  i s l a n d s  and a r c h i p e l a g o s  could  d e l a y  t h e  

r e g u l a t o r y  e f f e c t s  of  densi ty-dependent  food l i m i t a t i o n  at t h e  

p o p u l a t i o n  level. Messier et a l .  (1988) sugges ted  that c a r i b o u  

c a n  overshoot  c a r ry ing  c a p a c i t y  because  of  a  t h e  l a g  of a t  

least 20 yea r s  between food a v a i l a b i l i t y  and food  l i m i t a t i o n .  

T h i s  l a g  could  be accen tua ted  by t h e  p rocesses  o f  range 

expansion,  d r i f t ,  and s h i f t  by ca r ibou .  During p e r i o d s  o f  

p o p u l a t i o n  i n c r e a s e ,  more w in t e r  r anges  become overgrazed,  as 

sub-popula t ions  s h i f t  t h e i r  win te r  r anges  and e v e n t u a l l y  

converge  on t h e  same range .  A t  t h a t  p o i n t ,  t h e  e n t i r e  

p o p u l a t i o n  would e n t e r  a p e r i o d  of d e c l i n e ,  pe rhaps  l a s t i n g  

s e v e r a l  decades.  I n u i t  from ac ros s  sou the rn  B a f f i n  I s l a n d  have 

prov ided  evidence of such a process ,  l e ad ing  to popu la t i on  

cycles l a s t i n g  60-90 y e a r s  (Chapter  3). Cumulative dens i t y -  

dependent  e f f e c t s  of g r a z i n g  on a c c e s s i b l e  w i n t e r  f o r age  may 

produce a d e c l i n e  of t h e  South  Baf f in  popu la t i on  i n  t h e  f u t u r e ,  

lasting s e v e r a l  decades, as a p p a r e n t l y  occurred du r ing  1920-55 

(Chapte r  3)  . 



4 . 4 . 1  Managrmrnt implications 

Expanding, d r i f t i n g  and s h i f t i n g  w i n t e r  r anges  o f  Arctic 

t und ra  c a r i b o u  (Chapter  3)  pose s  a  paradigm c o n f l i c t  i n  the 

conven t i ona l  a p p l i c a t i o n  of  c a r i b o u  management o p t i o n s .  Most 

d e f i n i t i o n s  o f  animal  popu l a t i ons  and metapopula t ions  are o f t e n  

based on  s ta t ic  geographic  a r e a s  ( W e l l s  and  Richmond 1995 ) ,  

o f t e n  r e s u l t i n g  i n  geog raph i ca l l y  s t a t i c  management tegimes  

(e .g . ,  w i l d l i f e  management zones, e c o l o g i c a l  reserves), I n u i t  

a p p a r e n t l y  v i e w  c a r i bou  popu l a t i ons  as b i o l o g i c a l  u n i t s  t h a t  

use  s p a c e  i n  a n  a d a p t i v e  rnanner over  s e v e r a l  decades  (Chapter  

3 ) .  My d e f i n i t i o n  o f  a popu l a t i on  recogn izes  t h e  need f o r  long- 

t e r m  management of  ca r ibou  a t  r e g i o n a l  scales, wh i l e  t h e  

d e f i n i t i o n  o f  t r a n s i t o r y  sub-populat ions (w i th  d e l i n e a t i o n  o f  

new bçunda r i e s  a s  r e q u i r e d )  a l l o w s  shor t - t e rm management 

regimes f o r  l o c a l  a r e a s ,  as t h e s e  b i o l o g i c a l  u n i t s  move through 

space  . 
I n  t h e  f u t u r e ,  i n t e n s i v e  h a r v e s t i n g  o f  Arctic t u n d r a  

ca r i bou  may reduce  growth of  s e l e c t e d  sub-popula t ions ,  and 

p o t e n t i a l l y  l i m i t  f o r a g e  d e p l e t i o n  on w i n t e r  r anges  du r ing  t h e  

i n c r e a s e  phase  of long-term c y c l e s .  Reduction o f  c a r i b o u  

popu l a t i on  growth rates may d e l a y  e f f e c t s  o f  cumulat ive  

ove rg raz ing  and a l l ow  recovery  o f  p r e v i o u s l y  abandoned ranges ,  

avo id ing  o v e r a l l  popu la t ion  d e c l i n e s  i n  t h e  long  term. Given 

lag effects l a s t i n g  two o r  more decades,  r o b u s t  p r e d i c t i v e  

i n d i c a t o r s  and popu la t ion  models may e n a b l e  such p ro - ac t i ve  

management o f  Arctic tundra  c a r i b o u .  B a f f i n  I n u i t  i d e n t i f i e d  

s p e c i f i c  i n d i c a t o r s  w i th  about  f i v e  y e a r s  l e a d  t i m e  b e f o r e  m a s s  

emig ra t i on  (Chapter  3 ) .  I n u i t  e l d e r s  have a l s o  made p r e d i c t i o n s  

s e v e r a l  decades i n  advance of popu l a t i on  changes; f u r t h e r  

unders tand ing  o f  t h e i r  r a t i o n a l e  may s u p p o r t  ref inernent  o f  bo th  

concep tua l  and mathematical  models.  

The p roce s s  o f  range d r i f t  may a l low s u f f i c i e n t  l e a d  tirne 

f o r  management experiments  s i n c e  t h e  d i s t r i b u t i o n  o f  FP ca r i bou  

began t o  d r i f t  10-15 years  b e f o r e  t h e  s h i f t  occu r r ed  (Chapter  



3)  . I n t e n s i v e  h a r v e s t i n g  on FP i n  t h e  1970s may have main ta ined  

the  sub-populat ion a t  50060% of  i t s  1 9 8 4  dens i t y ,  and t he r eby  

reduced cumulat ive overgraz ing  d u r i n g  t h e  i n t e r v e n i n g  period. 

However, s t a b i l i z a t i o n  of 20,000 ca r ibou  would be l o g i s t i c a l l y  

d i f f i c u l t ,  s o  a c t i o n s  t o  reduce growth must be a t t empted  b e f o r e  

popu la t i on  s i z e  is t o o  l a r g e .  

The c u r r e n t  management dilemma f o r  FP is t h e  maintenance 

of subs i s t ence  h a r v e s t i n g  o f  c a r i b o u ,  g iven  t h e  sub- 

popu la t i on ' s  low d e n s i t y  and p r o d u c t i v i t y .  Assuming that forage 

r e sou rce s  have been l a r g e l y  d e p l e t e d ,  d isappearance  of 

w in t e r i ng  ca r ibou  from FP appears i n e v i t a b l e ,  as happened i n  

the  mid-1900s (Chapter  3 ) .  S i n c e  the South Baf f in  caribou 

popu la t i on  a s  a  whole a p p a r e n t l y  is not i n  dec l i ne ,  1 sugges t  

t h a t  management of car ibou h a r v e s t i n g  on FP should p r e s e r v e  t h e  

r ep roduc t i ve  p o t e n t i a l  of t h e  remnant sub-populat ion through 

male-only ha rves t i ng .  

When t h e  South Baffin c a r i b o u  popu la t i on  a s  a  whole e n t e r s  

the next  a n t i c i p a t e d  phase of long-term dec l i ne ,  i n t e n s i v e  

management op t i ons  w i l l  be needed t o  d e a l  w i th  an e s t ima ted  

s u b s i s t e n c e  demand of about 8-10,000 ca r ibou  annua l l y  (based on  

pe r - cap i t a  ha rves t  r a t e s ,  Donaldson 1988) . 



5 .  WïNTER FORAGINO ECO- OF A POPULATION OF ARCTIC TUNDRA 

CARIBOU AFTER A MAJOR RANGE SHIET 

5.1 Introduction 

Skogland (1985) sugges ted  t h a t  densi ty-dependent  

compet i t ion  f o r  w i n t e r  f o r age  is  t h e  p r imary  f a c t o r  i n  

r e g u l a t i n g  popu la t i ons  o f  wi ld  R a n g i f e r  p o p u l a t i o n s  on t u n d r a  

i n  Svalbard  and Norway. Fur ther ,  he sugges t ed  t h a t  dens i t y -  

independent  f a c t o r s  p l a y  a r o l e  o n l y  a t  h i g h  popu la t i on  

d e n s i t i e s .  Based on s t u d i e s  o f  s e v e r a l  w i ld  t und ra  popu la t i ons ,  

Skogland (1986, 1989) argued t h a t  t h e  dynamics of a g iven  

popu la t i on  a l s o  depend on s e v e r a l  o t h e r  f a c t o r s ,  i n c l u d i n g  t h e  

r a t i o  of w i n t e r  range t o  t o t a l  r ange ,  t e r r a i n  c h a r a c t e r i s t i c s  

w i t h i n  w i n t e r  range, and the t y p e  o f  w i n t e r  d i e t  ( i . e . ,  

v a s c u l a r  p l a n t s  o r  l i c h e n ) .  S i m i l a r l y ,  Leader-Williams (1988) 

viewed v e g e t a t i o n  as t h e  pr imary l i m i t i n g  f a c t o r  on i s l a n d  

t und ra  popu la t i ons ,  wh i l e  c l i m a t i c  f a c t o r s  had secondary r o l e s .  

A f t e r  s t u d y i n g  Svalbard  r e i n d e e r ,  T y l e r  (1987) concluded that 

densi ty- independent  f a c t o r s  ( e - g . ,  s e v e r e  snow c o n d i t i o n s )  

cause  exaggera ted  densi ty-dependent  e f f e c t s  on overgrazed 

ranges. I n  t h e s e  and o t h e r  a r e a s  where densi ty-dependent  

g r a z i n g  impac t s  have occurred ( e - g . ,  K le in  1968, Ty l e r  1987, 

Adamczewski e t  a l .  1988, O u e l l e t  e t  a l .  1 9 9 6 ) ,  bo th  wolf 

p r e d a t i o n  and h a r v e s t i n g  by humans w e r e  a b s e n t  o r  ve ry  l i m i t e d .  

I n  c o n t x a s t ,  shor t - t e rm f l u c t u a t i o n s  and o c c a s i o n a l  d i e -  

o f f s  of  c a r i b o u  and r e i n d e e r  w i n t e r i n g  on Canadian A r c t i c  

t und ra  have been c o m o n l y  a t t r i b u t e d  t o  reduced acces s  o f  

v e g e t a t i o n  through snow/ice i n  some yea r s ,  r a t h e r  than  t o  a n  

a b s o l u t e  s h o r t a g e  of  food ( M i l l e r  1982, Caughley and Gunn 

1993) .  M i l l e r  ( 1982)  suggested t h a t  m o r t a l i t y  f a c t o r s  o t h e r  



than  densi ty-dependent  food l i m i t a t i o n  u s u a l l y  do  n o t  a l l ow  

ca r ibou  t o  r e a c h  d e n s i t i e s  a t  which f o r a g e  could  l i m i t  

popu l a t i ons .  J e f f e r i e s  e t  a l .  ( 1 9 9 4 )  concluded t h a t  s c i e n t i f i c  

r e s e a r c h  has  r a r e l y  shown t h a t  v e r t e b r a t e  he rb ivo re s  have 

a f f e c t e d  unper tu rbed  no r the rn  p l a n t  communities at l andscape  

s c a l e s  . 
Landscape-level  g r a z i n g  impacts  on  the c a l v i n g  grounds of 

a m i g r a t o r y  c a r i b o u  herd  h a s  been d e t e c t e d  i n  n o r t h e r n  Quebec 

and Labrador  (Manseau e t  a l .  1 9 9 6 ) .  For t h i s  popu la t i on ,  t h e  

tundra  h a b i t a t s  where c a l v i n g  occurs  are geog raph i ca l l y  l i m i t e d  

compared t o  t h e  t a i g a  a v a i l a b l e  a s  w i n t e r  range. For c a r i b o u  

permanently r e s i d e n t  on A r c t i c  tundra ,  i t  is l i k e l y  t h a t  w i n t e r  

range would be more impor tan t  as a l i m i t i n g  f a c t o r  because  snow 

e f f e c t i v e l y  restricts a c c e s s i b l e  f o r a g e  t o  a f r a c t i o n  o f  t h a t  

a v a i l a b l e  on summer range.  Tha t  f r a c t i o n  is  dependent  on t h e  

i n t e r a c t i o n s  between snow, wind and t e r r a i n  s t r u c t u r e  

(Nellemann 1997) .  The geograph ic  e x t e n t ,  q u a l i t y  and q u a n t i t y  

of f o r a g e  on Arctic tundra  i n c r e a s e  d u r i n g  snow m e l t  and i n t o  

summer . 
Gaare ( 1997 ) hypothes ized that R a n g i f e r  and l i chen -  

dominated communities have coevolved th rough  p e r i o d i c  

overgraz ing  t h a t  resets succes s ion  and preven ts  domination o f  

tundra  communities by v a s c u l a r  p l a n t s .  Where ove rg raz ing  ha s  

dep l e t ed  f o r a g e  resources on tundra  i s l a n d s ,  r e cove ry  o f  

l ichen-dominated communities can take over 20 years (Kle in  

1987) and up to 4 0  yea r s  b e f o r e  being s u i t a b l e  f o r  re- 

c o l o n i z a t i o n  by r e i n d e e r  o r  c a r i bou  (1. Jëha i n  V i b e  1967, S .  

Ragee pers. c o r n . ) .  A f t e r  f ire,  t h e  biomass of 'caribou" 

l i c h e n s  ( e t  Cladina  spp. and C e t r a r i a  n i v a l i s )  i n  n o r t h e r n  

f o r e s t s  i n c r e a s e s  f o r  up t o  80 years  (Thomas et a l .  1 9 9 6 ) .  

I n  1985, I n u i t  p r e d i c t e d  t h a t  Sou th  Baf f in  c a r i b o u  would 

soon abandon t h e i r  h ighes t -dens i t y  w i n t e r  range (Chapter  3 )  

because t h e r e  had been * too  many ca r ibou  f o r  t o o  long" (L. 

Nutara luk p e r s .  comm.). I n u i t  o f f e r e d  i n d i r e c t  ev idence  o f  

win te r  n u t r i t i o n a l  s t r e s s ,  i nc lud ing :  d e c l i n i n g  p h y s i c a l  



cond i t i on  of car ibou,  g r az ing  on c l i f f  faces and small i s l a n d s  

i n  Hudson S t r a i t  (Fig .  S o l ) ,  delayed sp r ing  mig ra t i on  by 

fernales, and ca lv ing  on o r  near t h e  win te r  range.  I n  Chapter  4 ,  

1 confirmed s e v e r a l  o f  t h e s e  observa t ions .  The I n u i t  p r e d i c t i o n  

of range s h i f t  was based on a  cumulative densi ty-dependent  

d e c l i n e  i n  forage resources ,  r a t h e r  than densi ty- independent  

c l i m a t i c  f a c t o r s .  Nutaraluk (pe r s .  cornm.) s t a t e d  t h a t  over  t h e  

long term (i.e., 60-90 y e a r s ) ,  snow cover is n o t  u s u a l l y  a  

pxoblem f o r  ca r ibou  because t h e  l a n d  can n o t  b e  complete ly  

covered by hard  snow and/or  ice, and car ibou  w i l l  f e e d  where 

snow a l lows  access t o  fo rage .  However, du r ing  t h e  s h o r t  term 

( e . g . ,  1-30 y e a r s )  snow cover may be  problemat ic ,  i f  cumulative 

overgrazing by  caribou has reduced forage  r e s o u r c e s  on  

a c c e s s i b l e  s i tes  dur ing  some win t e r s  when snow cover is 

unusua l ly  restrictive (L. Nutaraluk pe r s .  cornm.). 

The p r e d i c t e d  s h i f t  i n  win te r  range began du r ing  t h e  

autumn mig ra t i on  of 1988 (Chapters 3 and 4 )  . I n  A p r i l  1992, 1 

took t h e  oppor tun i ty  t o  examine hypotheses r ega rd ing  t h e  

i n t e r a c t i o n  o f  density-dependent and gindependent f a c t o r s ,  

o f f e r ed  independent ly  by  Skogland (1986), T y l e r  (1987)  and 

Nutaraluk ( p e r s .  cornm.). S p e c i f i c a l l y ,  1 t e s t e d  t h e  n u l 1  

hypotheses t h a t  t h e r e  were no d i f f e r e n c e s  i n  ca r ibou  f o r a g e  

resources ,  f o r age  s e l e c t i o n ,  c r a t e r i n g  c h a r a c t e r i s t i c s ,  and 

snow c o n d i t i o n s  between upland fo rag ing  si tes on mos t ly  

abandoned w i n t e r  range ( i . e . ,  FP) and those  on r e c e n t l y  

occupied w i n t e r  range ( i .e . ,  M I P )  . Further ,  1 sugges t  t h a t  

cumulative overgraz ing  o f  winter  range  can be  t h e  dominant 

e c o l o g i c a l  p roces s  l i m i t i n g  popula t ions  of  Arctic t und ra  

car ibou.  

5 . 2 . 1  Study rrrr 

Baff in  I s l a n d  (>500,000 km2) f o m s  t h e  e a s t e r n  margin of  



Figure 5 . 1 .  Caribou winter ing  areas (shaded) on Foxe and 
Meta Incognita peninsulas  on southern B a f f i n  
Island, Nunavut, Canada, April 1992.  



t h e  Canadian Arctic a rch ipe lago .  The South B a f f i n  c a r i b o u  

p o p u l a t i o n  occup ie s  approximate ly  h a l f  o f  the i s l a n d  (Ferguson 

1989) and w a s  e s t ima ted  a t  60,000 t o  180,000 an imals  i n  t h e  

l a t e  1980s (Ferguson and Gauth ie r  1992) .  The popu la t i on  i s  

composed of  'sub-populations", d e f i n e d  a s  g roupings  o f  

i n d i v i d u a l s  w i t h i n  t h e  popula t ion ,  each  demons t ra t ing  f i d e l i t y  

t o  a d i s t i n c t  p a r t  of t h e  popu la t i on ' s  r ange  o v e r  t h e  short 

term (i . e . , 10-30 yr) , l e ad ing  ta distinct demographic 

c h a r a c t e r i s t i c s .  O v e r  t h e  long t e r m  ( i . e . ,  60-90 y r ) ,  sub- 

popu la t i ons  i n t e r a c t  through range s h i f t s ,  l e a d i n g  t o  s h a r e d  

long-terni popu la t i on  t r e n d s  (Chapter  3 ) .  I n  A p r i l  1992 1 

s t u d i e d  two sub-popula t ions  w i t h i n  a 6,540-km2 s t u d y  area on FP 

and a 5,210-km2 area on M I P  (Fig.  5 . 1 ) .  

South B a f f i n  ca r ibou  migrate t o  w i n t e r i n g  areas d u r i n g  

October-Novembes and u s u a l l y  rernain t h e r e  u n t i l  l a t e  A p r i l .  I n  

November 1978, c e n t r a l  and e a s t e r n  FP he ld  t h e  l a r g e s t  number 

of  c a r i b o u  (21,400 ca r ibou  2 2200 S E )  (Chowns 1979) among t h e  

t h r e e  major w i n t e r  ranges  of  t h e  South  B a f f i n  popu la t i on .  I n  

t h e  l a t e  1970s and e a r l y  1980s, t h e  w in t e r  r ange  on FP d r i f t e d  

( i . e . ,  expanded on one f r o n t  whi le  c o n t r a c t i n g  on a n o t h e r )  t o  

t h e  w e s t  and on t0  sma l l  i s l a n d s  a l o n g  nor thwes te rn  Hudson 

S t r a i t  (Chapter  3 ) .  I n  November 1984, t h e  sub-popula t ion had 

increased t o  about  34,400 (i 4600 S E )  (unpubl i shed  d a t a )  . 
Subsequent ly ,  c a r i bou  d e n s i t y  i n  t h e  FP s t u d y  area d e c l i n e d  

f r o m  6 . 2 * k ~ n ' ~  i n  1984 t o  0 . 3 - k ~ n ' ~  i n  A p r i l  1992 (Chapter  4 ) . 
Chowns (1979) d i d  no t  recognize  MIP as a major w i n t e r i n g  

a r e a  i n  1978. Although ca r ibou  had been expanding t h e i r  w in t e r  

range on M I P  s i n c e  t h e  1950s, abundance remained r e l a t i v e l y  low 

i n t o  t h e  1980s (Chapter  3 )  . I n  March 1982, 1600 (& 340 S E )  

c a r i b o u  w e r e  e s t i m a t e d  t o  occur  on M I P  (unpubl i shed  d a t a ) .  

Between 1982 and 1992, ca r ibou  d e n s i t y  w i t h i n  t h e  MIP s t u d y  

a r e a  suddenly  i nc r ea sed  from 0.2 t o  5.0-k~n'~ (Chapter  4 ) .  

Because muskoxen do no t  occupy Ba f f i n  I s l a n d  and A r c t i c  

h a r e s  a r e  no t  known t o  occur  i n  h i g h  d e n s i t i e s ,  c a r i bou  are t h e  

pr imary p r e y  o f  wolves (Cla rk  1971 ) .  S u b s i s t e n c e  h a r v e s t i n g  of 



c a r i b o u  by I n u i t  has  been u n r e s t r i c t e d  du r ing  t h e  p a s t  40 

y e a r s .  I n  1982, I n u i t  i n  Cape Dorset  and Kimmirut (Fig.  5.1) 

h a r v e s t e d  about  2260 and 550 ca r ibou  from t h e  FP and MIP sub- 

p o p u l a t i o n s ,  r e s p e c t i v e l y  (Donaldson 1988 ) . 
T e r r a i n  w i t h i n  t h e  FP w in t e r i ng  a r e a  c o n s i s t s  of rugged 

up lands  up t o  410 m above s e a  l e v e l  (ASL) .  During win te r ,  

c a r i b o u  t end  t o  abandon t h e  no r the rn  c o a s t a l  lowlands (25% of  

F P ) .  Caribou occupy 2 terrain types  on MIP: rugged c o a s t a l  

up lands  below 305 m ASL and rugged p l a t e a u x  305-850 m ASL. 

~ e g e t a t i o n  on most of FP and M I F  is  c h a r a c t e r i z e d  by dwarf and 

p r o s t r a t e  sh rub  tundra ,  w h i l e  some areas are i n  t h e  low, erect 

s h r u b  zone (Edlund 1990) . 
Because c l i m a t i c  c o n d i t i o n s  and p l a n t  communities on t h e  

p l a t e a u x  o f  M I P  resemble t h o s e  at h i g h e r  l a t i t u d e s ,  on ly  

up lands  < 305 m ASL on b o t h  p e n i n s u l a s  w e r e  i nc luded  i n  t h i s  

s t u d y .  I n  M I P  s tudy  a r e a ,  group s i z e s  of  c a r i b o u  w e r e  

de termined wh i l e  f l y i n g  w i t h i n  2 . 5  km o f  19 7.5-km t r a n s e c t s  i n  

a B e l l  206L h e l i c o p t e r .  Because low ca r ibou  d e n s i t i e s  on FP 

caused  s m a l l  sample s i z e ,  a l 1  groups s e e n  w i t h i n  t h e  s t u d y  a r e a  

were counted . 

5.2.2  Snow cover and vegetation at foraging rites 

To a s s e s s  t h e  p h y s i c a l  c h a r a c t e r i s t i c s ,  f o r a g e  r e sou rce s ,  

and snow cover  cond i t i ons  o f  f o r ag ing  s i tes ,  1 s e l e c t e d  a 

recen t ly -used  fo r ag ing  s i t e  nea r  each randomly p l aced  t r a n s e c t  

i n  each  s t u d y  a r e a .  On M I P ,  f o r ag ing  sites, a t  least 15 rn i n  

d i ame te r ,  w e r e  found and sampled w i t h i n  1 km o f  a l1  1 9  

t r a n s e c t s ;  however, because of low c a r i b o u  d e n s i t i e s  on FP, 

f o r a g i n g  sites were found w i t h i n  8 km of  on ly  1 4  of 1 9  

t r a n s e c t s .  

For each fo r ag ing  s i te ,  1 recorded  t h e  e l e v a t i o n ,  s l o p e ,  

aspect, l eng th ,  width, and shape.  The l eng th ,  width ,  and shape  

(i  . e . , r e c t a n g l e ,  t r i a n g l e ,  e l l i p s e  o r  a combination t h e r e o f )  

were used t o  e s t i m a t e  t h e  a r e a  of  e a c h  f o r a g i n g  s i t e .  I l a i d  



o u t  a  30-m t r a n s e c t  o r i e n t e d  t o  c r o s s  as many f e e d i n g  craters 

as p o s s i b l e .  T r a n s e c t s  were u s u a l l y  s t r a i g h t ,  b u t  t h e  shape and 

s i z e  o f  some s i t es  r e q u i r e d  t r a n s e c t s  t o  b e  ben t  o r  broken i n  

two p a r t s .  Where on ly  small f o r a g i n g  sites were found,  t h e  

r emainder  o f  t h e  t r a n s e c t  w a s  p l a c e d  i n  a nearby s i t e .  The 

s t a r t i n g  p o i n t  o f  e a c h  t r a n s e c t  was de te rmined  b l i n d l y .  

Along each  t r a n s e c t ,  t h r e e  sampl ing  p o i n t s  w e r e  s e l e c t e d  

randomly w i t h o u t  replacement  and a t  least  3 m a p a r t .  The 

f e e d i n g  crater c l o s e s t  t o  each  sampling p o i n t  was s e l e c t e d  t o  

measure minimum and maximum snow depth,  and  maximum i n t e g r a t e d  

snow h a r d n e s s  (ramsonde penet rometer ;  L e n t  and Knutson 1971) 15 

c m  away from t h e  d e e p e s t  s i d e  o f  t h e  crater. I a l s o  measured 

b a s a l  w i d t h ,  l e n g t h ,  and shape o f  t h e  crater t o  e s t i m a t e  i ts  

b a s a l  area. 

A t  0 .5  - 5 m from each of two random c r a t e r s ,  1 measured 

snow h a r d n e s s  i n  und i s tu rbed  snow s i m i l a r  i n  dep th  a n d  

appearance  t o  t h a t  a t  t h e  c r a t e r .  V e g e t a t i o n  was c o l l e c t e d  from 

below t h e  p o i n t  where snow h a r d n e s s  was de termined,  i f  t h e  

s u b s t r a t e  (e.  g. ,  s o i l ,  sand, g r a v e l ,  bedrock,  f r o z e n  moss) was 

s i m i l a r  t o  t h a t  a t  t h e  sampled c r a t e r .  I f  n o t ,  a n o t h e r  p l a c e  

was s e l e c t e d  f o r  snow hardness  and v e g e t a t i o n  sampl ing .  Snow 

w a s  c a r e i u l l y  removed t o  w i t h i n  1-2 cm of t h e  v e g e t a t i o n  mat, 

and a l 1  v e g e t a t i o n  w a s  c o l l e c t e d  down t o  t h e  s u b s t r a t e  w i t h i n  a 

31-x-61-cm ( 0 .  19-m2) q u a d r a t  . Samples w e r e  kept  f r o z e n  i n  

p l a s t i c  bags u n t i l  t h e y  were thawed and a i r  d r i e d .  

Each sample was sc reened  through a series of f o u r  s i e v e s  

( e . ,  12 .5 ,  6.3, 3.35 and 2 .0  mm),  and t o t a l  mass o f  m a t e r i a l  

i n  each sieve was weighed. Sub-samples w e r e  t aken  f rom each  

s i e v e  s o  t h a t  approx imate ly  200 f ragments  o f  v e g e t a t i o n  w e r e  

s o r t e d  and weighed. Frorn m a t e r i a l  on t h e  2.0-mm sieve, 0.30- 

0.40 g w e r e  sub-sampled; from t h e  3.35-mm s i e v e ,  1.00-1.25 g; 

from t h e  6.30-mm sieve, 2.25-2.5 g; and from t h e  12.5-mm s i e v e ,  

up t o  20 g w e r e  sub-sampled. When a sieve c o n t a i n e d  less t h a n  

t h e  sub-sample t a r g e t ,  1 0 0 %  of the sieve c o n t e n t s  were s o r t e d .  

M a t e r i a l  p a s s i n g  th rough  t h e  2.00-mm sieve was n o t  s o r t e d  and 



n o t  inc luded  i n  the es t ima tes  o f  biomass, 

Vegetat ion w a s  s o r t e d  and a i r - d r i e d  weights were 

determined f o r  t h e  following 18  p l a n t  c l a s s e s :  

RLector ia /Corn icu la r ia  spp.,  Brown Cetrar ia  spp., C e t r a r i a  

c u c u l l a t a ,  C. n i v a l i s ,  Cladina spp. ,  Cladonia spp. ,  Dactyl ina  

spp . ,  Siphula cera tites, Sphaerophorus f r a g i l i s ,  Stereocaulon 

spp.  , Thamnolia spp., f o l i o s e  l i c h e n s ,  Cassiope te t ragona ,  

Dryas i n t e g r i f o l i a ,  o t h e r  shrubs ,  graminoids, mosses, and p l a n t  

d e b r i s .  P l an t  d e b r i s  included l e a f  l i t ter  from herbs and shrubs 

and dead twigs .  Graminoids included both senescent  and green 

l e a v e s .  Other shrubs included Betula  glandulosa,  Diapensia 

lapponi  ca, Empetrum nigrum, Ledum decumbens, Vaccini um spp., 

and S a l i x  spp. Most shrubs,  except  Cassiope te t ragona ,  w e r e  

l i v e  twigs,  occas iona l ly  with a few l e a v e s  a t t ached .  Smaller  

twigs  without l eaves  could no t  always be i d e n t i f i e d ,  un less  

t h e y  were e i t h e r  Cassiope tetragona o r  Dryas i n t e g r i f o l i a .  Non- 

p l a n t  m a t e r i a l s  (e. g.,  gravel, caribou and lemming f a e c e s )  w e r e  

a l s o  weighed. 

The biomass of  a p l an t  class i n  each v e g e t a t i o n  sample w a s  

e s t ima ted  according t o  the  fo l lowing  formula: 

where Bj is t h e  es t imated  biomass of p l a n t  c l a s s  J i n  the 

sample; bt, is t h e  mass of p l a n t  c l a s s  J i n  t h e  sub-sarnple from 

sieve i; Mi is the t o t a l  mass of  a l 1  m a t e r i a l  i n  s i e v e  i; n , i s  

t h e  rnass of  non-plant m a t e r i a l  i n  t h e  sub-sample from s i e v e  i; 

and bij  is t h e  mass of each p l a n t  c l a s s  j i n  t h e  sub-sample from 

sieve i. The estimated biomasses from t h e  two v e g e t a t i o n  

samples from each forag ing  s i t e  were pooled f o r  d a t a  ana lyses .  

5.2 .3  Food rœlrction by caribou 

I n  Apr i l  1992,  t h e  s tudy area on each  peninsu la  was 

d iv ided  i n t o  t h i r d s  a long i ts  longes t  side, and t h r e e  cows and 



two b u l l s  w e r e  t o  be sampled randomly from e a c h  t h i r d .  This 

d i s t r i b u t i o n  w a s  l a r g e l y  accomplished on MIP, w i t h  t e n  c o w s  and 

five b u l l s  sampled. On ET, the sampl ing crew cou ld  no t  l o c a t e  

animals  i n  two t h i r d s  o f  t h e  s t udy  area, r e s u l t i n g  i n  t h e  

c o l l e c t i o n  o f  e i g h t  cows and s i x  b u l l s  from f i v e  d i f f e r e n t  

groups i n  t h e  remaining t h i r d .  1 c o l l e c t e d  and f r o z e  1.0-1.5 L 

of well-mixed rumen c o n t e n t s  from e a c h  a d u l t  c a r i b o u  sampled on 

FP ( n  = 1 4 )  and MIP ( n  = 1 5 ) .  

Each rumen sample w a s  thawed and washed through a 2-mm 

s i e v e  and p re se rved  with 10% fo rmal in  u n t i l  ana ly sed .  Each 

sample w a s  t h e n  r i n s e d  w i th  water th rough  a 0.425- o r  0.85-mm 

s i e v e ,  two well-mixed sub-samples (25-30 g )  w e r e  c o l l e c t e d ,  and 

each  sub-sample was sp read  i n  a 17-x-24-cm t r a y  over  5-mm-deep 

wa te r .  Occurrence o f  p l a n t s  i n  each sub-sample w a s  e s t i m a t e d  by 

p o i n t  sampl ing (Chamrad and Box 1964) ,  wi th  50 s y s t e m a t i c  

p o i n t s  per sub-sample, each  p o i n t  2.0 cm from any  a d j a c e n t  

p o i n t .  P l a n t  f ragments  w e r e  c l a s s i f i e d  i n t o  t h e  same c a t e g o r i e s  

as t h e  v e g e t a t i o n  samples c o l l e c t e d  a t  fo r ag ing  sites, w i t h  t h e  

f ol lowing excep t ions  : Clad ina  and Cladon ia  spp  . w e r e  p l aced  i n  

one c l a s s ,  and c l a s s e s  o f  unknown f r u t i c o s e  l i c h e n s ,  unknown 

l i c h e n s ,  and unknown v a s c u l a r  p l a n t s  were added. The class o f  

non-plant m a t e r i a l  w a s  a l s o  added. 

5 . 2 . 4  Statistical analyses 

Except f o r  a s p e c t ,  p h y s i c a l  c h a r a c t e r i s t i c s  o f  f o r a g i n g  

s i t e s  were compared us ing  t h e  Wilcoxon-Mann-Whitney t e s t  (Mehta 

and P a t e l  1997 ) .  T h e  d i s t r i b u t i o n s  of a spec t s  of fo r ag ing  si tes 

on t h e  two p e n i n s u l a s  w e r e  compared u s ing  t h e  Fisher-Freeman- 

Halton t e s t  ( F I ) ,  an  ex t ens ion  of  t h e  Fisher  exact test f o r  RxC 

t a b l e s  (Mehta and P a t e l  1997) . 
T h e  d e p t h s  and i n t e g r a t e d  snow hardness  of t h e  t h r e e  

craters w i t h i n  fo r ag ing  sites were compared between p e n i n s u l a s  

u s i n g  a GLM nes t ed  ANOVA (SPSS 1997) . Levene' s test was used t o  

examine e q u a l i t y  of t h e  e r r o r  v a r i a n c e s .  I n  one case ,  Levene8 s 



tes t  i n d i c a t e d  unequal  v a r i a n c e s ,  s o  1 a l s o  used t h e  Wilcoxon- 

Mann-Whitney test  (Mehta and P a t e l  1997 ) ,  t r e a t i n g  t h e  t h r e e  

random c r a t e r s  w i t h i n  f o r a g i n g  si tes as independent  samples. 1 

used t h e  Wilcoxon s i gned  rank test,  t,, (Mehta and P a t e l  1997 ) ,  

t o  compare maximum d e p t h  and hardness  o f  snow a t  each  crater 

w i t h  t h a t  where 1 c o l l e c t e d  matched v e g e t a t i o n  samples.  

T o t a l  biomasses of p l a n t  c l a s s e s  a t  each f o r a g i n g  s i t e ,  

and t h e  occur rence  of  p l a n t  c l a s s e s  i n  rumens, w e r e  examined 

f o r  d i f f e r e n c e s  between t h e  two s t u d y  a r e a s  u s i n g  GLM MANOVA 

(SPSS 1997) .  Levenefs  t es t  of e q u a l i t y  of v a r i a n c e s  showed t h a t  

s e v e r a l  p l a n t  c l a s s e s  had unequal  e r r o r  va r i ance s  ( P  < 0 .05 ) .  1 

cou ld  not  f i n d  a t r a n s f o r m a t i o n  t h a t  improved t h i s  problem f o r  

a l 1  p l a n t  classes. A s  a r e s u l t ,  d i f f e r e n c e s  between t h e  two 

p e n i n s u l a s  f o r  t o t a l  biomasses o f  p l a n t  c l a s s e s  a t  f o r a g i n g  

si tes and occur rence  of p l a n t  c l a s s e s  i n  rumens w e r e  compared 

u s i n g  Wilcoxon-Mann-Whitney tests (Mehta and P a t e l  1997) ,  

i n s t e a d  of u n i v a r i a t e  ANOVAs. 

W e  a l s o  determined p l a n t  groups w i th in  f o r a g i n g  si tes t h a t  

might  be a f f e c t e d  by long- term g raz ing  h i s t o r i e s  on t h e  two 

pen in su l a s .  I could  n o t  u se  c l u s t e r  o r  p r i n c i p a l  components 

a n a l y s e s  t o  a s s e s s  t h e s e  a s p e c t s  because  of t h e  non-normal d a t a  

d i s t r i b u t i o n s  and i n e q u a l i t y  of  v a r i a n c e s .  There fore ,  1 

conducted o r d i n a t i o n s  by non-metric mult i-dimensional  s c a l i n g  

(NMDS) (Kruskal  1964), s p e c i f y i n g  one t o  f i v e  d imensions  and 

Euc l idean  d i s t a n c e s ,  u s i n g  SPSS 8 .0 .  So lu t i ons  f o r  a  g iven  

number of dimensions w e r e  accep ted  when S - s t r e s s  improvements 

between i t e r a t i o n s  were less t han  0 . 0 0 1  (Norusis  1997) .  For 

e ach  d a t a  set,  s t r e s s  v a l u e s  w e r e  p l o t t e d  a g a i n s t  t h e  number of 

dimensions t o  d e t e c t  a f l e x i o n  p o i n t ,  having a stress v a l u e  < 
0 .10  a t  two o r  more dimensions.  If no f l e x i o n  p o i n t  was 

e v i d e n t ,  t h e  one-dimensional s o l u t i o n  w a s  accep ted  i f  t h e  

stress va lue  w a s  < 0.15.  I n  t h e  NMDS ana ly se s  of v e g e t a t i o n  

biomass a t  f o r a g i n g  s i t e s ,  1 t r e a t e d  t h e  two samples i n  each  

f o r a g i n g  sites as independent  samples because t h e  two samples  

cou ld  be up t o  40  m a p a r t  and p o t e n t i a l l y  come from d i f f e r e n t  



p l a n t  a s s o c i a t i o n s .  

NMDS was f i r s t  conducted a c r o s s  p l a n t  c l a s s e s  t o  determine  

n a t u r a l  groups of  p l a n t  c l a s s e s  w i t h i n  f o r a g i n g  sites. Each 

group o f  p l a n t  c l a s s e s  w a s  t h e n  ana ly sed  i n  a sample-wise NMDS 

t o  a s s e s s  d i f f e r e n c e s  between M I P  and  FP. For groups which 

d i f f e r e n t i a t e d  between t h e  two p e n i n s u l a s ,  1 compared t h e  

sample coo rd ina t e s  of each dimension, u s i n g  t h e  Wilcoxon-Mann- 

Whitney tes t  (Mehta and P a t e l  1 9 9 7 ) ,  to determine  which 

d imens ion ( s )  r ep r e sen t ed  d i f f e r e n c e ç  between t h e  two 

pen in su l a s .  

5 . 2 . 5  D i f f œ r œ n c œ s  i n  food s e l e e t i o n  va. foragœ 

availability b e t w e e n  rtudy rrras 

1 c a l c u l a t e d  t h e  r a t i o  o f  mean p e r c e n t  occur rence  of  each  

p l a n t  class i n  rumens from FP t o  t h a t  o f  MIP. 1 a l s o  c a l c u l a t e d  

t h e  r a t i o  o f  mean biomass (kgam-') o f  e ach  p l a n t  class w i t h i n  

ca r i bou  fo r ag ing  sites on FP t o  t h a t  of MIP. To assess 

s e l e c t i o n  based on a v a i l a b i l i t y ,  1 cou ld  n o t  d i r e c t l y  compare 

occur rence  o f  p l a n t s  i n  t h e  rumens w i t h  t h e  biomass a v a i l a b l e  

w i t h i n  fo r ag ing  sites because t h i s  would underes t imate  t h e  

r e l a t i v e  importance o f  h igh ly  d i g e s t i b l e  p l a n t s  ( e . g . ,  most 

f r u t i c o s e  l i c h e n s )  which pass  t h rough  t h e  rumen more r a p i d l y  

than do less d i g e s t i b l e  p l a n t s  (e. g  . , mosses)  (Gaare et a l .  

1997 ) .  Consequently, 1 determined r e l a t i v e  r a t i o s  o f  s e l e c t i o n -  

a v a i l a b i l i t y  between heav i l y  grazed w i n t e r  range on FP and 

r e c e n t l y  occupied M I P ,  by d i v i d i n g  the r a t i o s  of mean 

occur rence  by  r a t i o  o f  mean biomass f o r  e ach  p l a n t  class. For 

p l a n t  c l a s s e s  with a s e l e c t i o n  r a t i o  o f  0.5-1.5, 1 concluded 

t h a t  s e l e c t i o n  was s i m i l a r  i n  b o t h  study areas. For t h o s e  w i th  

a s e l e c t i o n  r a t i o  o f  0.4, 1 concluded t h a t  use  o f  t h a t  p l a n t  

was less on FP than on MIP when s t a n d a r d i z e d  f o r  a v a i l a b i l i t y .  

For t h o s e  wi th  a s e l e c t i o n  r a t i o  o f  2 1 .6 ,  u se  was greater on 

FP . 



5-3.1 Charactœraitics of foraging sitœs and cratars 

Foraging sites were l o c a t e d  ma in ly  on terraces wi th in  

g e n e r a l l y  rugged t e r r a i n .  Because i n d i v i d u a l  terraces v a r i e d  i n  

area, ca r ibou  f o r a g i n g  sites were h i g h l y  v a r i a b l e  i n  s i z e ,  b u t  

t h e i r  a r e a s  d i d  n o t  d i f f e r  ( P  = 0 . 4 2 )  between t h e  two w i n t e r i n g  

areas (Table 5 . 1 ) .  Caribou w in t e r i ng  on t h e  upland t e r r a i n  of 

FP and MIP foraged  on s i m i l a r  s l o p e s  ( P  = 0 . 5 7 ) .  As expected,  

t h e  e l e v a t i o n  o f  f o r ag ing  sites on M I P  was somewhat h igher  ( P  = 

0.08) t h a n  on FP because lower e l e v a t i o n s  w e r e  less a v a i l a b l e .  

Car ibou  foraged on s i t e s  w i t h  a wide v a r i e t y  o f  a s p e c t s  on b o t h  

p e n i n s u l a s  ( F I  = 6.69,  P = 0 .66 ) .  

Dens i ty  of craters w i t h i n  f o r a g i n g  sites was lower ( P  = 

0 . 0 6 )  on FP t h a n  on M I P  (Tab le  5 . 1 ) .  C r a t e r i n g  d e n s i t y  w a s  n o t  

c o r r e l a t e d  w i th  e i t h e r  e s t ima ted  biomass of t h e  f i v e  most 

abundant  f r u t i c o s e  l i c h e n s  ( 1 r s O .  22, P 2 0.24 ) o r  i n t e g r a t e d  

ha rdnes s  o f  snow a t  feed ing  c r a t e r s  (r, = 0.21, P = 0.27) . 
C r a t e r i n g  d e n s i t y  may have been r e l a t e d  t o  d i f f e r e n c e s  i n  mean 

group s i z e  i n  t h e  two w i n t e r i n g  areas ( 3 . 4  on FP, n = 4 8 ,  vs. 

6 . 0  on MIP, n = 1 9 9 ) .  The basal a r e a  of  i n d i v i d u a l  c r a t e r s  d i d  

n o t  d i f f e r  ( P  = 0.67)  between t he  two p e n i n s u l a s  (Table 5 . 2 ) .  

Caribou on FP i n i t i a t e d  t h e i r  craters i n  sha l lower  snow ( P  

< 0 . 0 1 )  and dug t o  sha l lower  maximum dep ths  ( P  < 0.01) than d i d  

c a r i b o u  on M I P  (Table  5 . 2 ) .  Snow ha rdnes s  nea r  c r a t e r s  on FP 

w a s  o n l y  25% of  t h a t  near  craters on MIP ( P  < 0 .01 ) .  Maximum 

d e p t h  o f  c r a t e r s  d i d  not  d i f f e r  from snow d e p t h s  where 1 

de te rmined  snow hardness  a d j a c e n t  t o  c r a t e r s  on FP (t,, = 138, P 

= 0.35)  and on M I P  (t,= 402, P = 0 . 4 5 ) .  Snow d e p t h  and 

ha rdnes s  a d j a c e n t  t o  craters were a l s o  s i m i l a r  ( P  2 0 .29)  t o  

t h a t  where 1 c o l l e c t e d  matched v e g e t a t i o n  samples 0.5-5.0 m 

away (Tab le  5 .3 ) .  



Table 5.1 .  Physical c h a r a c t e r i s t i c s  of caribou foraging s i t e s  

on Foxe ( F P )  and Meta Incogn i ta  (MIP) p e n i n s u l a s  on 

s o u t h e r n  B a f f i n  I s l a n d ,  Apr i l  1992.  

Mean (& S E )  Wilcoxon- 

C h a r a c t e r i s t i c  Mann-Whitne y  
FP MIP 

test (U, P) 

Area (mZ) 1624 (f 496)  2635 (fI 691) 156, 0.42 

Slope ("1 4 . 4  (+ 0.9) 5.2  ( 2  0 . 8 )  149, 0.57 

E l e v a t i o n  (m) 131 (i 2 2 )  178 ( 2  1 7 )  182, 0.08 

C r a t e r i n g  dens i t y "  12.5 (+ 1 . 8 )  17 .7  (2  1 . 9 )  167, 0.06 

Note: n = 14 f o r  FP and 19  f o r  MIP, excep t  f o r  c r a t e r i n g  

d e n s i t y  on M I P  where n = 17.  

a Number o f  craters completely o r  par t ia l l y  w i t h i n  a 30-x- 

1.7-m s t r i p - t r a n s e c t  through t h e  most i n t e n s i v e l y  used 

p o r t i o n  o f  t h e  f o r a g i n g  site. 



Table 5.2. Characteristics of caribou feeding craters on Foxe 

( F P )  and M e t a  Incognita (MIP) peninsulas on southern 

Baff in Island, April 1992.  

Mean (& SEI Nested ANOVA 
Character i s t i c  

FP MIP ( F r  P )  

Basal area (a2) 3611 (+ 4 3 6 )  3822 (2 328) 0.22,  0 .67 

Minimum depth (cm) 3 . 3  (2  0 . 5 )  10 .4  (f 0 . 8 )  213, < 0 . 0 1  

Maximum depth (cm) 12 .0  (+ 1 . 2 )  2 4 . 3  (+ 1 . 4 )  116, < 0 . 0 1  

Snow hardness ( kg-cm) 162 (+ 33) 648 (+ 7 0 )  31.1a, <0 .01  

Note: Three c r a t e r s  were sampled a t  each of 14 foraging sites on FP and 

1 9  sites on M I P .  
a Levene's test ind ica ted  t h a t  error  variances  were unequal ( P  < 

0 . 0 1 ) .  Treating a l 1  c r a t e r s  a s  independent, Wilcoxon-Mann-Whitney 

test confirmed d i f f e r e n c e  between FP and MIP (U = 2160, P < 

0 . 0 1 ) .  



Table 5.3. Characteristics of snow cover at feeding craters of 

caribou and at matched sites where vegetation samples were 

collected on Foxe (FP) and Meta Incognita (MIP) peninsulas 

on southern Baffin Island, April 1992. 

Study area 

Wilcoxon 

Vegetation Feeding sign rank 

sample crater test 

 SR# p) 

FP ( n  = 28) 

Maximum depth (cm) 11.2 (+ 1.5) 10.4 (2 1 . 4 )  138, 0.35 

Snow hardness (kg-cm) 135 ( 2  23.1) 160 ( 2  48.0) 144, 0 . 2 9  

MIP ( n  = 38) 

Maximum depth (cm) 22.4 (2  1.6) 23.2 (2 1.7) 402, 0.45 

Snow hardness (kg-cm) 598 (2  60.2) 601 ( 2  72.1) 167, 0.43 



I n  MANOVA, biomasses o f  a l 1  p l a n t  classes a t  f o r a g i n g  

sites on FP d i f f e r e d  (F,,I,, = 5.20, P < 0.01) f rom t h o s e  o n  MIP. 

Using t h e  Wilcoxon-Mann-Whitney t e s t ,  biomasses o f  most 

f r u t i c o s e  l i c h e n s  w a s  lower ( P  ( 0.06) on FP t h a n  on MIP (Table  

5 . 4  ) . Clad ina  spp. ,  which had t h e  h i g h e s t  biomass on MIP, w a s  

t h e  f i f t h  most abundant  f r u t i c o s e  l i c h e n  on FP. T o t a l  biomass 

of t h e  five most abundant  f r u t i c o s e  lichen classes w a s  4 0 0 %  

greater at f o r a g i n g  sites on M I P  t han  on FP. S i p h u l a  c e r a t i t e s ,  

D a c t y l i n a  spp.  and Thamnolia spp. w e r e  t h e  o n l y  f r u t i c o s e  

l i c h e n s  t h a t  d i d  n o t  d i f f e r  ( P  2 0 . 1 4 )  between t h e  two 

pen insu l a s .  Biomasses o f  f o l i o s e  l i c h e n s  and mosses d i d  n o t  

d i f f e r  ( P  2 0 .88)  between FP and MIP. 

Among v a s c u l a r  p l a n t s ,  o t h e r  s h r u b s  and p l a n t  d e b r i s  had 

h ighe r  b iomasses  a t  c a r i b o u  fo rag ing  s i t e s  on M I P  than  on  FP 

(Table 5 . 4  ) . Cassiope t e t r agona  and graminoids  d i d  not  dif fer 

( P  0.57)  i n  biomass between t h e  two p e n i n s u l a s .  Dryas 

i n t e g r i f o l i a  was t h e  on ly  p l a n t  c l a s s  t h a t  was more abundant  a t  

fo rag ing  s i t e s  on FP ( P  = 0 . 0 6 ) .  Biomasses o f  mosses were 

s i m i l a r  ( P  = 0.97)  on bo th  pen in su l a s .  

NMDS sugges t ed  t h a t  a two-dimensional s o l u t i o n  (stress = 

0 . 0 4 ,  rZ = 0.997) p o r t r a y e d  n a t u r a l  groups  o f  p l a n t  classes t h a t  

could  be a s s e s s e d  f o r  impacts  of c a r i bou  g r a z i n g .  P l a n t s  w i t h i n  

each of g roups  1 and 2 w e r e  closely a s s o c i a t e d  on  bo th  

dimensions w h i l e  be ing  d i s j u n c t  from o t h e r  p l a n t  groups (Fig. 

5 . 2 ) .  O the r  s h r u b s  and p l a n t  d e b r i s  w e r e  c l o s e l y  a s s o c i a t e d  on 

Dimension 2 .  Because most p l a n t  debris e . ,  leaf l i t t e r  and 

dead wood) would be de r ived  from o t h e r  shrubs ,  1 t r e a t e d  t h e s e  

two p l a n t  classes as a n a t u r a l  group t h a t  cou ld  be impacted by 

g raz ing .  Moss and C a s s i o p e  t e t ragona  appeared u n a s s o c i a t e d  w i th  

o t h e r  plant c l a s s e s  w i t h i n  fo rag ing  sites, and t h u s  were n o t  

analysed f u r t h e r .  Sample-wise NMDS of Group 1 (i.e., 

A l e c t o r i a / C o r n i c u l a r i a  spp. ,  C e t r a r i a  n i v a l i s ,  Clad ina  s p p  . , 



T a b l e  5 . 4 .  Biomass of p l a n t  ma te r i a l  at car ibou  fo rag ing  si tes 

on Foxe (FP)  and Meta Incogni ta  (MIP) p e n i n s u l a s  on  Baff in  

I s l a n d ,  A p r i l  1992. 

Plant class Biomass   TU-^ + SE) Wilcoxon- 

Mann-Whitney 

FP MIP test 

( W ,  P) 

Fruticose lichens 

Cladina spp.  

Cetraria nivalis 

A l  ectoria/Cornicularia spp . 
Cladonia spp . 
Sphaerophorus fragilis 

Brown Cetraria spp.  

Cetraria cuculla ta 

Stereocaulon spp.  

Siphula ceratites 

Dactylina spp.  

Thamnolia spp. 

F o l i o s e  lichens 

Shrubs 

Cassiope tetragona 

Dryas inteqrifolia 

Other shrubsa 

Graminoids 

Mosses 

Plant debris 

Total biomass 



Table 5.4 continued. 

Note: Two 0.19-mZ vegetat ion samples were collected at each of 14 

caribou foraging sites on FP and 19  sites on MXP. S t a t i s t i c a l  

analyses were conducted on t h e  sums of the  t w o  samples a t  each 

s i t e .  
a Included: Betula  glandulosa, Diapensia l a p p o n i c a ,  Empetrum 

nigrum, Ledum decumbens, S a l i x  s p p . ,  and Vacc in iwn s p p  . 
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Figure 5 . 2 .  Ordination o f  p lant  groups found wi th in  caribou 
foraging sites on Foxe and Meta Incognita peninsulas  on 
southern Baffin Is land i n  Apri l  1992,  as determined by 
non-metric multi-dimensional s ca l ing :  Group 1, 
A l e c t o r i a / C o r n z c u l a r i a  spp . , C e t r a r i a  n i  v a l i s ,  C lad ina  
s p p  . , Cladonia spp . , Sphaerophorus f r a g i l i s ,  and 
graminoids; and Group 2,  Brown C e t r a r i a  s p p . ,  Cetraria 
c u c u l l a  t a ,  Dac ty l ina  spp . ,  Siphula c e r a t i  t e s ,  
S tereocaulon s p p  . , Thamnolia spp. , fo l i o se  l i chens ,  and 
Dryas integrifolia . 



Cladonia spp. , Sphaerophorus f r a g i l i s ,  and graminoids) , Group 2 

(i. e., Brown C e t r a r i a  spp.  , Cetrar ia  cucul la ta ,  Dactylina spp . ,  

S iphula  c e r a t i t e s ,  Stereocaulon spp. ,  Thamnolia spp. ,  f o l i o s e  

l i c h e n s ,  and Dryas i n t e g r i f o l i a )  and t h e  o the r  shrubs - p l a n t  

d e b r i s  group suggested a c c e p t a b l e  two-dimensional s o l u t i o n s  for 

each group (stress = 0.11, = 0.98; stress = 0.02, 9 = 0.99; 

and stress = 0.0, IS = 1.0 ,  r e s p e c t i v e l y )  . 
Group 1 included t h e  f i v e  most abundant f r u t i c o s e  l i c h e n s  

w i t h i n  M I P  f o r ag ing  sites, a l1  of which w e r e  less abundant on 

FP (Table  5 .4)  . ET samples w e r e  concentra ted w i t h i n  a s m a l l  

portion o f  the d i s t r i b u t i o n  f o r  MIP samples where few MIP 

samples occurred (Fig. S .  3) . Sample coord ina tes  f o r  Dimension 1 

were l e s s  = 673, P = 0.07) f o r  M I P  fo rag ing  sites t h a n  
- f o r  FP sites, whi le  t hose  f o r  Dimension 2 were g r e a t e r  (U',,,, - 

8 7 4 ,  P < 0.01) f o r  MIP t h a n  f o r  FP. Together Dimensions 1 and 2 

exp la ined  98% o f  t h e  v a r i a t i o n  i n  biomass among p l a n t s  i n  t h i s  

group. Although graminoids were a s soc i a t ed  wi th  t h e s e  l i c h e n s ,  

biomass o f  graminoids a p p a r e n t l y  was not  a f f e c t e d  (P = 0 . 7 4 )  by 

t h e  d i f f e r e n t  g raz ing  h i s t o r i e s  on t h e  two peninsu las  (Table  

5 . 4 ) .  

The sample coord ina tes  f o r  Group 2 showed ex tens ive  

o v e r l a p  i n  t h e  d i s t r i b u t i o n  of samples from t h e  two peninsu las .  

This  suggested t h a t  this p l a n t  group d i d  not r e a d i l y  p o r t r a y  

d i f f e r e n c e s  i n  grazing impacts  between the  two peninsu las .  

For o t h e r  shrubs  and p l a n t  d e b r i s ,  FP samples were 

concent ra ted  a long  one margin o f  t h e  more d i spe r sed  

d i s t r i b u t i o n  o f  M I P  samples (Fig. 5.4)  . Sample coo rd ina t e s  f o r  

Dimension 1, which explained 97% of t h e  v a r i a t i o n  i n  t h e  

biomasses f o r  t h i s  group, w e r e  l e s s  (U,8,38 = 800, P < 0.01) f o r  

M I P  t h a n  f o r  FP forag ing  s i t e s .  Coordinates for Dimension 2 d i d  

n o t  di f f er  (U'.8,38 = 545, P = 0.87) between the two peninsu las .  

Biomasses of b o t h  o the r  sh rubs  and p l a n t  d e b r i s  were lower a t  

w i n t e r  fo rag ing  sites on FP than  on M I P  (Table 5 . 4 ) .  

I n  my s t u d y  design, 1 assumed a p r i o r i  t h a t  car ibou on M I P  

fo raged  i n  upland h a b i t a t s  s i m i l a r  t o  those  on FP. The g e n e r a l  
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Figure 5.3. Ordination of foraging sites on Meta Incognita 
(MIP) and Foxe (FP) peninsulas on southern Baffin Island 
in April 1992, based on plant group 1 (Fig. 5.2) using 
non-metric multi-dimensional scaling. 
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Figure 5 . 4 .  Ordination o f  f o r a g i n g  sites on Meta Incognita 
(MIP) and Foxe (FP) p e n i n s u l a s  on  southern B a f f i n  Island 
i n  April 1992, based on o t h e r  shrubs and p l a n t  debris 
( F i g .  5 . 2 )  u s i n g  non-metric mult i-dimensional  s c a l i n g .  



s i m i l a r i t y  between t h e  two p e n i n s u l a s  i n  t h e  NMDS o r d i n a t i o n s  

suppo r t  t h i s  assumption,  Even f o r  Group 1 and t h e  o t h e r  s h r u b s  

- p l a n t  debris  group, NMDS did n o t  show d i s j u n c t  d i s t r i b u t i o n s  

between f o r a g i n g  s i tes  on FP and M I P ;  i n s t e a d ,  FP samples were 

c o n c e n t r a t e d  irnmediately a d j a c e n t  t o  t h e  more d i s p e r s e d  

d i s t r i b u t i o n s  o f  M I P  samples (F ig .  5.3, 5 . 4 ) .  

F i e l d  o b s e r v a t i o n s  on M I P  i n d i c a t e d  that  s u b s t a n t i a l  

p h y s i c a l  damage o r  t r ampl ing  of  p l a n t s  occu r r ed  d u r i n g  

c r a t e r i n g .  Margins of  c a r i bou  f e e d i n g  c r a t e r s  i n  l a t e  w i n t e r  

con t a ined  l a r g e  q u a n t i t i e s  of broken and d i s l o d g e d  p l a n t  parts, 

mainly f r u t i c o s e  l i c h e n s ,  broken s t e m s  of s h r u b s  (up t o  1 c m  i n  

d i ame te r )  and l e a f  l i t t e r .  Shrubs w i t h  long,  l o o s e  s t e m s  (e .g . ,  

S a l i x  s p p . ,  V a c c i n i u m  spp.  ) a p p a r e n t l y  s u f  f e r e d  g r e a t e r  damage 

t h a n  s p e c i e s  w i t h  more compact, p r o s t r a t e  ove rwin t e r i ng  forms 

( e  . g . , Dryas integrifolia) . Dislodged l i c h e n s  and l e a f  l i t t e r  

w e r e  o f t e n  blown by wind i n t o  s m a l l  d e p r e s s i o n s  and nearby 

streams . 

5.3.3 W n  contents 

Using MANOVA f o r  a l1  p l a n t  c l a s s e s ,  l a t e  w i n t e r  rumen 

c o n t e n t s  d i f f e r e d  between t h e  two p e n i n s u l a s  (FI,., = 2.83, P = 

0 .07 ) ,  b u t  n o t  between t h e  sexes  = 1.22,  P = 0 .40 ) .  There 

was no pen insu la - sex  i n t e r a c t i o n  ( FI,,, = 0.68, P = 0.77) . 
Because unequa l  e r r o r  v a r i a n c e s  L 3 . 2 8 ,  P 0.04 f o r  10 of 

1 7  c l a s s e s )  t e n d s  t o  make MANOVA r e s u l t s  c o n s e r v a t i v e ,  1 

accep ted  t h e  F va lue  f o r  the pen insu l a  f a c t o r  as be ing  

s i g n i f i c a n t .  

I n  t o t a l ,  f r u t i c o s e  l i c h e n s  on  MIP made up about  1 0 %  of 

rumen c o n t e n t s ,  b u t  o n l y  4 %  on FP. Using t h e  Wilcoxon-Mann- 

Whitney t e s t ,  t h e  occurrence  of  only t h r e e  classes of  l i c h e n s  

i n  rumen c o n t e n t s  d i f f e r e d  ( P  ( 0.04) between MIP and FP (Tab le  

5 .5  ) . These  l i c h e n s ,  Cladina/Cladonia spp. ,  Sphaerophorus 

f r a g i l i s  and Cetraria n i v a l i s ,  made up 9% o f  rumen c o n t e n t s  on 

M I P ,  b u t  o n l y  2% on FP. Add i t i ona l l y ,  more c a r i b o u  ( F I  2 3.0,  



Table 5 . 5 .  Percentage occurrence of  items identified in rumen 

contents  o f  caribou on Foxe (FP) and Meta Incognita (MIP)  

peninsulas  on southern Baff in  Island, April 1992 .  

1 t e m s  

Mean percentage (f SE) Wilcoxon-Mann- 

FP M I P  Whitney test 

(n = 14) (n = 15) (U, P) 
- -- -- - 

Lichens 

Cladina / Cladonia spp. 0.9 + 0.2 5.9 2 1.4 173, <0.01 

Sphaerophorus fragilis 0.9 2 0.3 2.4 2 0.8 155, 0.03 

Cetraria nivalis 0.0 + 0.0 0.5 f 0.2 140, 0.04 

Brown Cetraria spp. 0 . 4  L 0.4 0.1 2 0.1 106, 0.74 

Stereocaulon spp. 0.0 2 0.0 0.3 f 0.1 133, 0.10 

Alectoria/~ornicularia spp.  0.1 f 0.1 0.1 f 0.1 105, 1.00 

Siphula ceratites 0.5 5 0.3 0.1 + 0.1 128, 0.12 

Unknown fruticose 1.1 + 0.4 0.8 + 0.3 125, 0.38 

Foliose lichens 0.1 2 0.1 0.1 + 0.1 105, 1.00 

Unknown lichens' 1.6 + 0.4 1.6 + 0.5 109, 0.89 

Shrubs 

Cassiope tetragona 4.1 2 0.6 0.2 2 0.1 202, (0.01 

Dryas integrifolia 0.4 + 0.2 0.0 2 0.0 135, 0.04 

Other shrubsb 7 . 7  + 1.1 8.9 2 1.2 123, 0.46 

Graminoids 26.1 + 2 . 9  30.1 2 3.2 129, 0.32 

Mosses 26.9 5 2.1 22.0 f 2.0 144, 0.09 

Unknown plantsc 6.8 f 0.0 6.4 + 1.1 120, 0.54 

Plant debrisd 22.0 + 2.1 20.2 + 1.6 123, 0.45 

Non-plant material. 0.3 f 0.2 0.2 2 0 . 2  114, 0.56 



Table 5.5 cont inued.  

Note: Percentages  de te rmined  by the number of p l a n t  f ragments  

i n t e r c e p t e d  by 100 s y s t e m a t i c a l l y  p l aced  p i n s  (Chamrad and Box 

1964)  . P o i n t s  t h a t  did no t  i n t e r c e p t  any rumen c o n t e n t s  caused 

t h e  number of p l a n t  fragments t o  Vary from 7 4  t o  92 p e r  sample. 

a I n c l u d e s  u n i d e n t i f i a b l e  f o l i o s e  and c r u s t o s e  l i c h e n s .  
tl I n c l u d e s  l i v e  t w i g s  of D i a p e n s i a  l a p p o n i c a ,  Enlpetrum nigrum, 

Vaccinium spp. a n d  S a l i x  spp.  
C f n c l u d e s  u n i d e n t i f i a b l e  l i v e  p l a n t  p a r t s .  

d Inc ludes  dec iduous  leaves and dead twigs.  

e I n c l u d e s  l a r g e l y  c a r i b o u  h a i r ,  and small amounts of rock .  



P 0.10)  on FP had  none of t h e s e  l i c h e n s  i n  t h e i r  rumens ( 4 3 %  

had no Cladina /Cladonia  spp .  ; SO%, no S. f r a g i l i s ;  and 100%, no 

C e t r a r i a  n i v a l i s )  compared t o  t h o s e  o n  MIP (13%, no 

Cladina /Cladonia  spp. ;  13%, no S. f ragi l i s ;  and 7 7 % ,  no 

C e t r a r i a  n i v a l i s ) .  

Caribou on  FP a p p a r e n t l y  made up f o r  t h e  r educed  

a v a i l a b i l i t y  of  f r u t i c o s e  l i c h e n s  by consuming larges 

q u a n t i t i e s  of Cass iope  t e t r a g o n a  ( P  < 0 .01)  and  mosses ( P  = 

0.09) (Table 5.5) . Although al1 c a r i b o u  on  b o t h  FP and M I P  

consumed moss, more c a r i b o u  o n  FP (13 o f  1 4 )  consumed C. 

t e t r a g o n a  than  ( F I  = 1 9 ,  P < 0.01)  d i d  c a r i b o u  o n  M I P  ( 2  of 

1 5 ) .  Four c a r i b o u  on  FP consumed some Dryas i n t e g r i f o l i a ,  w h i l e  

none of t h e  c a r i b o u  from M I P  d i d  ( F I  = 4 . 7 ,  P = 0 . 0 4 ) -  

A l 1  c a r i b o u  on  both  w i n t e r i n g  areas consumed graminoids ,  

p l a n t  debris and o t h e r  s h r u b s .  Graminoids had t h e  h i g h e s t  

o c c u r r e n c e  of a l 1  p l a n t  classes i n  the rumens ( T a b l e  5 . 5 ) .  Most 

o f  t h e  graminoid tissue i n  t h e  rumen c o n t e n t s  w a s  composed of 

basal c l u s t e r s  o f  g reen  leaves, su r rounded  by a n  o u t e r  l a y e r  of 

s e n e s c e n t  l e a v e s .  Car ibou o n  b o t h  w i n t e r i n g  a r e a s  consumed 

s u b s t a n t i a l  q u a n t i t i e s  o f  p l a n t  d e b r i s  ( abou t  20%), l a r g e l y  

leaf  l i t t e r .  O t h e r  shrubs made up a b o u t  0% of  rumen c o n t e n t s  i n  

b o t h  areas. 

5 .3 .4  C h a n g e r  in forago selection w i t h  grazing hiatory 

Cladina/  Cladonia  spp  . and  Sphaerophorus fragil is ,  t h e  most 

commonly e a t e n  f r u t i c o s e  l i c h e n s  on b o t h  p e n i n s u l a s ,  w e r e  

consumed at s i m i l a r  r a t e s  i n  b o t h  s t u d y  areas when a d j u s t e d  f o r  

a v a i l a b i l i t y  ( T a b l e  5 . 6 ) .  Absent  i n  the  rumens o f  ET c a r i b o u ,  

C e t r a r i a  n i v a l i s  and S t e r e o c a u l o n  spp . were s e l e c t e d  less  

f r e q u e n t l y  there t h a n  on M X P .  U t i l i z a t i o n  o f  S i p h u l a  ceratites,  

Brown C e t r a r i a  spp., and A l e c t o r i a / C o r n i c u l a r i a  s p p .  i n c r e a s e d  

r e l a t i v e  t o  a v a i l a b i l i t y  on  FP, d e s p i t e  t h e i r  relatively low 

abundance t h e r e .  Cetraria c u c u l l a t a ,  D a c t y l i n a  spp. and 



Table 5 . 6 .  Patterns of forage s e l e c t i o n  relative to 

a v a i l a b i l i t y  a t  caribou foraging s i t e s  on Foxe (FP) and 

Meta Incognita ( M I P )  peninsulas on Baff in  Island during 

April  1992 .  

Plant c l a s s  Plant Plant  biomass FP - Hf P 
occurrence a t  f oraging s e l e c t i o n  

i n  rumen sites 

Fruticose Lichens 

Sphaerophorus fragilis 

Cladina / Cladonia spp. 

Cetraria nivalis 

Stereocaulon spp . 
Siphula cera  ti tes 

Brown Cetraria spp. 

Alectoria/Cornicularia spp. 

Cetraria cuculla ta 

Dactylina spp . 
Thamnolia spp. 

Fol iose  Lichens 

Shrubs 

Dryas integrifolia 

Cassiope tetragona 

Other shrubsb 

Plant debris  

Mosses 

Graminoids 



Table 5.6 continued 

Note: The FP-MIP r a t i o  of s e l ec t ion  was derived by d iv id ing  t h e  r a t i o  

o f  p l a n t  occurrence i n  rumens by the  r a t i o  of  p l a n t  biomass a t  

foraging s i t e s .  A r a t i o  of s e l e c t i o n  ~ 0 . 4  i nd i ca t ed  t h a t  caribou 

on FP pre fe r r ed  t h a t  p l an t  less than those on MIP; 0.5-1.5 

i nd ica t ed  s i m i l a r  preference by  caribou on both peninsulas;  and 

21.6 ind ica t ed  t h a t  FP caribou had s t ronger  preference.  

a 0.1% was added t o  both the  numerator and denominator because this 

p l a n t  d i d  no t  occur i n  rumens f r o m  M I P ,  the denominator. 
b 1 ncluded: B e t u l a  g l a n d u l o s a ,  Diapensia l a p p o n i c a ,  Cnpetrum 

nigrum,  Ledum dccumbens, S a l i x  spp., and Vaccinium spp . 



Thamnolia spp. w e r e  not  consumed by sampled car ibou  on e i t h e r  

pen in su l a .  Fo l i o se  lichens w e r e  s e l e c t e d  a t  s i m i l a r  rates i n  

bo th  areas. 

Among a l 1  p l a n t  classes, Cassiope te t ragona and Siphula 

ceratites had the g r e a t e s t  i n c r e a s e  i n  s e l e c t i o n  vs. 

a v a i l a b i l i t y  on overgrazed FP. S e l e c t i o n - a v a i l a b i l i t y  r a t i o s  

w e r e  a l s o  h ighe r  f o r  o t h e r  sh rubs  on overgrazed range.  Although 

Dryas integrifolia was n o t  consumed by caribou on MIP, i ts 

h i g h e r  occurrence  i n  t h e  rumens of FP caribou was i n  l i n e  w i t h  

i t s  g r e a t e r  a v a i l a b i l i t y  i n  t h a t  s t udy  a rea .  P l a n t  d e b r i s  was 

consumed somewhat more f r e q u e n t l y  by ca r ibou  on overgrazed FP 

when s t anda rd i zed  f o r  a v a i l a b i l i t y .  Each of  graminoids and 

mosses which w e r e  both comrnonly e a t e n  and d i f f e r e d  l i t t l e  i n  

biomass between t h e  two s t u d y  a r e a s  a l s o  had s i m i l a r  s e l e c t i o n -  

a v a i l a b i l i t y  r a t i o s  i n  bo th  s t udy  a r e a s .  

5 . 4  Discussion 

White (1983) d i scussed  m u l t i p l i e r  e f f e c t s  t h a t  s e l e c t i v e  

f o r a g i n g  and d i g e s t i o n  of no r the rn  ungula tes  can have a t  t h e  

popu la t i on  l e v e l .  These are some of several s y n e r g i s t i c  

p roces se s  t h a t  may impact on the s h o r t -  and long-term 

popu la t i on  dynamics of Arctic tundra  caribou. B y  unders tand ing  

i n t e r a c t i o n s  between e c o l o g i c a l  processes ,  i t  should  be 

p o s s i b l e  t o  r e c o n c i l e  d i f f e r e n t  popula t ion  t r a j e c t o r i e s  t h a t  

s i m i l a r  e c o l o g i c a l  f a c t o r s  may produce i n  d i f f e r e n t  

popu la t i ons .  

5 . 4 . 1  Focaga relmction on overgrazœâ and rœcœntly occupiœd 

winter ranges 

R a n g i f e r  win te r ing  i n  tundra  h a b i t a t s  o f t e n  consume 

r e l a t i v e l y  l i t t l e  l i chen  (Shank e t  a l .  1978, Adamczewski e t  a l .  

1988, Thomas and Edrnonds 1983, L a r t e r  and Nagy 1997, t h i s  

s t u d y )  i n  cornparison t o  t h o s e  w in t e r i ng  i n  f o r e s t s  ( S c o t t e r  



1967, Bergerud 1972, Thompson and McCourt 1981, B o e r t j e  1984,  

He l l e  and Aspi 1983) .  On overgrazed Coats  I s l a n d ,  250 km 

southwest  of FP, l i c h e n s  made up about  12% of ca r ibou  rumen 

c o n t e n t s  i n  March-April d u r i n g  a r e l a t i v e l y  mi ld  w in t e r ,  and 

about  3% i n  a severe w i n t e r  (Adamczewski et a l .  1988) .  1 

expec ted  t h a t  c a r i bou  on MIP would have consumed more l i c h e n  

t han  on Coats I s l a n d ,  wh i l e  t h o s e  on FP would have approached 

t h o s e  on Coats I s l a n d .  The 6% l i c h e n s  i n  FP rumens were wi th in  

t h e  expected range,  b u t  c a r i b o u  on M I P  had no more l i c h e n  i n  

t h e i r  rumens t h a n  ca r ibou  on overgrazed Coats  I s l a n d .  

Accordantly,  p h y s i c a l  c o n d i t i o n  o f  MIP ca r ibou  was a l s o  s i m i l a r  

t o  t h a t  o f  Coats  I s l a n d  c a r i b o u  du r ing  a mild  w in t e r  (Chapter  

4 ) .  The high d e n s i t y  o f  c a r i b o u  on MIP may have impacted 

a v a i l a b i l i t y  o f  high-quality w i n t e r  f o r a g e  du r ing  t h e  f o u r  

y e a r s  preceding t h i s  s t udy .  

Cladina  and Cladonia spp.  are u s u a l l y  t h e  l i c h e n s  most 

s e l e c t e d  by R a n g i f e r .  Although rumens of  ca r ibou  on M I P  had s i x  

t imes  more of t h e s e  l i c h e n s  t h a n  t h o s e  on FP, p r e f e r e n c e s  were 

s i m i l a r  on both  pen in su l a s ,  as i n d i c a t e d  by t h e  s e l e c t i o n -  

a v a i l a b i l i t y  r a t i o s .  T o t a l  biomass of  Cladina  and Cladonia  

w i t h i n  FP fo r ag ing  s i t e s  was o n l y  25% of  t h a t  on MIP, y e t  60% 

of FP ca r ibou  had consumed t h e s e  l i c h e n s .  These and o t h e r  

f r u t i c o s e  l i c h e n s  (e .g . ,  C e t r a r i a  spp . )  a r e  h i g h l y  d i g e s t i b l e  

i f  s u f f i c i e n t  N is  a v a i l a b l e  i n  t h e  rumen (Thomas and Kroeger 

1981, Thomas e t  a l .  1984 ) ,  making t h e m  impor tan t  energy sources  

f o r  c a r i b o u  d u r i n g  w in t e r  (Nieminen and H e i s k a r i  1989) . 
Like o t h e r  ca r ibou  w i n t e r i n g  on overgrazed tundra  

(Adamczewski e t  a l .  1988, Leader-Williams 1988) and on h igh  

A r c t i c  i s l a n d s  (Parker  1978, Shank e t  a l .  1978, Thomas and 

Edrnonds 1983),  bo th  FP and MIP ca r ibou  consumed a r e l a t i v e l y  

h igh p r o p o r t i o n  o f  graminoids.  B a s a l  c l u s t e r s  o f  g reen  

graminoid t i s s u e ,  l i k e  t h o s e  consumed by ca r ibou  on MIP and FP, 

can be h igh ly  d i g e s t i b l e  and prov ide  ca r ibou  w i t h  N needed f o r  

d i g e s t i o n  of l i c h e n s  (Thomas and =oeger 1981, Thomas e t  a l .  

1 9 8 4 ) .  P r e f e r ences  f o r  graminoids  by ca r ibou  on FP and M I P  were 



s i m i l a r .  

Cassiope spp. are r a r e l y  consumed by car ibou  o r  r e i n d e e r ,  

even on A r c t i c  i s l a n d s  w i t h  a l i m i t e d  d i v e r s i t y  of  p l a n t s  

( P a r k e r  1978, Shank et a l .  1978, N. Tyle r  pers. corn., D. 

Thomas p e r s .  comm., D. K le in  p e r s .  co rn . ) .  Among al1 p l a n t  

c l a s s e s ,  ca r ibou  on FP had the g r e a t e s t  i n c r e a s e  i n  p r e f e r e n c e  

for Cassiope tetragona and t h e  low growing l i chen ,  Siphula 

ceratites, r e l a t i v e  t o  c a r i b o u  on MIP. 

Caribou tend to select a g a i n s t  mosses, and s e n e s c e n t  o r  

waxy leaves of sh rubs  and h e r b s  (Thomas and Kroeger 1980, 1981, 

Thomas e t  a l .  1984). Although mosses a r e  less d i g e s t i b l e  t h a n  

graminoids  and t h e i r  biomass w a s  about  20 t i m e s  g r e a t e r  t h a n  

graminoids  i n  both s t u d y  areas, occurrence  o f  mosses i n  rumen 

c o n t e n t s  was s i m i l a r  t o  graminoids .  Thus, FP and M I P  c a r i bou  

apparently s e l e c t e d  a g a i n s t  mosses, a t  least r e l a t i v e  t o  

graminoids .  Although o t h e r  s h r u b s  occurred as f r e q u e n t l y  i n  

rumens on M I P  and FP, c a r i b o u  appa ren t l y  i nc r ea sed  t h e i r  

p r e f e r e n c e  o f  these  p l a n t s  on FP where biomass w a s  o n l y  19% o f  

t h a t  on MIP. 

Thomas e t  a l .  ( 1 9 8 4 )  sugges ted  t h a t  ca r ibou  select a g a i n s t  

a roma t i c  evergreens  (e  . g . , Cassiope tetragona) i n  o r d e r  t o  

ma in t a in  a d i g e s t i b l e  d i e t .  Such shrubs  probably  c o n t a i n  

compounds tha t  make them u n p a l a t a b l e  t o  ca r ibou  and  i n h i b i t  

d i g e s t i v e  p rocesses  w i t h i n  t h e  rumen, t h u s  being 

a n t h u t r i t i o n a l  (Person  e t  a l .  1980, Bryant and Kuropat 1980, 

T r u d e l l  e t  a l .  1980, Dannell  e t  a l .  1994) . A s  w i t h  Peary  

c a r i b o u  (Thomas and Kroeger 1980) ,  ca r ibou  on FP i n  A p r i l  1992 

a p p a r e n t l y  a t tempted t o  s e l e c t  mainly p a l a t a b l e  and d i g e s t i b l e  

f o r a g e  (e. g . , Cladina and Cladonia spp. ) , but r e s o r t e d  t o  

f i l l i n g  t h e i r  rumens w i t h  whatever v e g e t a t i o n  was r e a d i l y  

a v a i l a b l e ,  inc lud ing  C. te tragona and o t h e r  shrubs .  

The q u a n t i t y  and composi t ion of ruminal  microorganisms are 

a f f e c t e d  by t h e  n u t r i t i o n a l  h i s t o r y  of  an  animal (Nieminen e t  

a l .  1980 ) .  Caribou r e c y c l e  N which he lps  d i g e s t i o n  o f  l i c h e n s  

( W a l e s  e t  a l .  1975), and l i c h e n s  are more d i g e s t i b l e  i n  rumina l  



f l u i d s  f rom ca r i bou  i n  better p h y s i c a l  c o n d i t i o n  t h a n  f r o m  

t h o s e  i n  poo r  cond i t i on  (Thomas e t  a l .  1 9 8 4 ) .  U n a v a i l a b i l i t y  of 

h i g h  q u a l i t y  f o r age  due t o  long-term overgraz ing  by c a r i b o u  on 

FP may have f o r c e d  them t o  fo rage  on less p a l a t a b l e  v e g e t a t i o n ,  

and e v e n t u a l l y  p l a n t s  w i t h  a n t i n u t r i t i o n a l  compounds, t h e r e b y  

i n c r e a s i n g l y  reducing d i g e s t i b i l i t y  o f  consumed fo rage ;  i n  t u r n  

lower ing p h y s i c a l  c o n d i t i o n  and reduc ing  N r e c y c l i n g  w i t h i n  t h e  

animals ,  impeding d i g e s t i o n  and compromising p h y s i c a l  c o n d i t i o n  

even f u r t h e r  (White 1983) . 

5 . 4 . 2  Forage accesribility on overgrazed and recmntly 

occupid caribou winter ranger 

S i t e s  w i t h  fo rage  a c c e s s i b l e  through t h e  snow make up a 

s m a l l  p r o p o r t i o n  of t h e  w in t e r  r ange  of  Arctic tund ra  ca r i bou .  

I n t e r a c t i o n s  between snow, t e r r a i n  and wind de te rmines  t h e  

a c c e s s i b i l i t y  o f  fo rage  on any g i v e n  w in t e r  range,  and t h e  

p r o p o r t i o n  o f  each  w in t e r  range w i t h  a c c e s s i b l e  f o r a g e  depends 

on  t h e  g i v e n  t e r r a i n  s t r u c t u r e  (Nellemann 1 9 9 7 ) .  Within a n  50- 

km2alp ine  w i n t e r i n g  a r e a  i n  Norway, rugged t e r r a i n  w i t h  

s u i t a b l e  snow cover  accounted f o r  < 9% of t h e  a r e a  iNellemann 

1 9 9 6 ) .  The e f f e c t s  of wind, t e r r a i n  and o t h e r  f a c t o r s  w i t h i n  a  

g i v e n  w i n t e r i n g  a r e a  cause  t h e  s a m e  s i t e s  t o  be  accessible t o  

c a r i b o u  i n  most w in t e r s .  Peary c a r i b o u  made annua l  eas t -wes t  

movements w i t h i n  a 64,000-km2 a r e a  dur ing  l a te  w i n t e r  t o  occupy 

s i t e s  t h a t  a l lowed p r e d i c t a b l e  a c c e s s  t o  a v a i l a b l e  f o r a g e  

( M i l l e r  et a l .  1 9 8 2 ) .  Throughout B a f f i n  I s l a n d ,  1 have no t ed  

many sites where snow cover  a l lows  ca r ibou  p r e d i c t a b l e  access 

t o  a v a i l a b l e  fo rage .  Caribou on M I P  and FP selected f o r a g i n g  

s i tes  w i t h  s i m i l a r  topographic  c h a r a c t e r i s t i c s ,  a l t hough  

e l e v a t i o n  d i f f e r e d  somewhat w i t h  a v a i l a b i l i t y .  

Arctic t und ra  ca r i bou  t y p i c a l l y  c r a t e r  through snow t h a t  

is much h a r d e s  t han  snow c r a t e r e d  by ca r i bou  on f o r e s t e d  w in t e r  

r ange  ( O u e l l e t  et a l .  1993 ) .  L a P e r r i e r e  and Lent  (1977) 

sugges t ed  85 kg-cm a s  t h e  usua l  maximum snow hardness  f o r  



c r a t e r i n g  c a r i b o u ,  w h i l e  C o l l i n s  a n d  Smith (1991) estimated the 

maximum t o  be 105 kg-cm i n  2 . 5  c m  of snow (based  on Th ing  1 9 7 7 ) .  

D e s p i t e  b e i n g  i n  v e r y  poor  p h y s i c a l  c o n d i t i o n  (Chap te r  4 ) ,  

c a r i b o u  on  FP dug th rough  snow 1 2  c m  deep, w i t h  a  h a r d n e s s  o f  

162 kggcm; however, they s t a r t e d  their craters a t  a mean d e p t h  

o f  o n l y  3.3 cm. Shal lower  s t a r t i n g  dep ths  a l l o w  c o n s e r v a t i o n  o f  

e n e r g y  b e c a u s e  wind-hardened snow f r a c t u r e s  more e a s i l y  a l o n g  

broken e d g e s  o f  c r a t e r s  ( C o l l i n s  a n d  Smith 1991) .  

R a n g i f e r  can remove a lmost  a l 1  l i c h e n s  w i t h i n  specific 

f o r a g i n g  s i t e s  w i t h i n  t h r e e  w i n t e r s  (Pegau 1972, I n g l i s  1975, 

H e l l e  1984 ) . Never the les s ,  Caughley  and Gunn (1993) s u g g e s t e d  

t h a t  c a r i b o u  a r e  no t  u s u a l l y  l i m i t e d  by a b s o l u t e  food  supp ly ,  

b u t  by t h e  d e p t h  and ha rdness  o f  snow above t h e  f o r a g e .  Car ibou  

on FP f o r a g e d  through s h a l l o w e r  and softer snow t h a n  d i d  

c a r i b o u  on MIP. I f  c a r i b o u  on FP w e r e  n o t  l i m i t e d  b y  a b s o l u t e  

food s u p p l y  (as p e r  Caughley and Gunn 1 9 9 3 ) ,  t h e y  s h o u l d  have 

been i n  b e t t e r  p h y s i c a l  c o n d i t i o n  and s h o u l d  have had  h i g h e r  

f e c u n d i t y  t h a n  t h o s e  on MIP b e c a u s e  t h e y  expended less energy  

d u r i n g  c r a t e r i n g ;  however, t h e  reverse r e l a t i o n s h i p  w a s  t r u e  

(Chapter  4 ) .  

E n e r g e t i c  c o s t s  o f  c r a t e r i n g  i n c r e a s e  w i t h  snow d e p t h  

and /o r  h a r d n e s s ,  b u t  c r a t e r i n g  c a r i b o u  would e n t e r  a n  e n e r g y  

d e f i c i t  i f  e n e r g y  i n t a k e  i s  lower  t h a n  t h e  c o s t  of a c c e s s i n g  

f o r a g e  (Fancy and White 1985, Thirig 1977) ,  r e g a r d l e s s  o f  snow 

d e p t h  and h a r d n e s s .  Cumulative o v e r g r a z i n g  o n  f o r a g i n g  sites 

t h a t  are a c c e s s i b l e  i n  most w i n t e r s  would a c c e l e r a t e  e n e r g y  and 

n u t r i e n t  deficits  once caribou a r e  f o r c e d  t o  consume q u a n t i t i e s  

o f  less d i g e s t i b l e  p l a n t s ,  e s p e c i a l l y  t h o s e  w i t h  

a n t i n u t r i t i o n a l  compounds. P h y s i c a l  c o n d i t i o n  could t h e n  

d e c l i n e  v e r y  r a p i d l y  as c a r i b o u  become less a b l e  t o  d i g  t h r o u g h  

deeper ,  h a r d e r  snow where f o r a g e  of h i g h e s t  q u a n t i t y  and  

q u a l i t y  p r o b a b l y  would occur .  

C r a t e r i n g  by c a r i b o u  on FP t h r o u g h  s h a l l o w e r  and s o f t e r  

snow was p r o b a b l y  caused  by synergistic e c o - p h y s i o l o g i c a l  

p r o c e s s e s ,  i n i t i a t e d  by cumula t ive  g r a z i n g  impacts  o n  a b s o l u t e  



food supp ly  w i t h i n  fo rag ing  sites, Maximum c r a t e r i n g  depth  on 

FP w a s  s i m i l a r  t o  that on Coats  I s l a n d  dur ing  a severe w i n t e r  

when c a r i b o u  t h e r e  were i n  poor c o n d i t i o n  (Adarnczewski e t  a l ,  

1987b, 1988) .  On Southampton I s l a n d  where c a r i b o u  were i n  

b e t t e r  c o n d i t i o n  than on MIP ( O u e l l e t  e t  a l .  1993, Chapter 4 ) ,  

c a r i b o u  dug craters through snow wi th  hardness  o f  790 kg*cm, 

compared t o  6 4 8  kg-cm on M I P ,  Because o f  lower ene rgy  d e f i c i t s ,  

g r e a t e r  a b s o l u t e  supply o f  d i g e s t i b l e  f o r a g e  p robab ly  improves 

p h y s i c a l  c o n d i t i o n ,  enab l ing  ca r ibou  t o  crater through deeper ,  

h a r d e r  snow, 

Arctic t u n d r a  car ibou t h a t  c r a t e r  through shal low,  s o f t  

snow may be showing t h e  impacts  o f  cumulat ive  overgraz ing ,  

r a t h e r  t h a n  t a k i n g  advantage o f  u n u s u a l l y  f avou rab l e  snow 

c o n d i t i o n s .  Caughley and Gunn (1993) w e r e  c o r r e c t  i n  t h a t  

A r c t i c  t u n d r a  ca r ibou  are l i m i t e d  by t h e i r  a b i l i t y  t o  f i n d  and 

use t h e i r  food supply; however, on FP t h i s  a b i l i t y  was r e l a t e d  

t o  long-term overgrazing.  Desp i te  t h e i r  appa ren t  a t t emp t s  t o  

conserve  ene rgy  by digging i n  sha l low snow, c a r i b o u  on FP w e r e  

unab le  t o  compensate f o r  t h e  e n e r g e t i c  d e f i c i t  w h i l e  c r a t e r i n g  

f o r  overgrazed  fo rage .  

5 . 4 . 3  Impacts of cumulative overgrazing on forrga 

rœrourcrs and caribou populations 

Desp i t e  changes i n  t h e  s t a t u s  o f  c e r t a i n  l i c h e n s  and 

v a s c u l a r  p l a n t s ,  a s  wel l  as i n  t h e  d i e t  o f  R a n g i f e r  

popu la t i ons ,  such  popula t ions  can c o n t i n u e  t o  i n c r e a s e  f o r  

s e v e r a l  y e a r s  (Kle in  1959, l 9 6 8 ) ,  and h i g h  f e c u n d i t y  can be 

main ta ined  even arnong 15-17-year-old females  (S t aa l and  e t  a l .  

1993) .  Car ibou  have a v a r i e t y  o f  morphological ,  phys io log i ca l ,  

and behav iou ra l  t r a i t s  (Kle in  1996) which a l low them t o  adap t  

t o  changing e c o l o g i c a l  p roces se s  a t  s e v e r a l  s p a t i a l  and 

temporal  scales (Ferguson 1996) . 
A t  scales o f  1000s of  km2, cumula t ive  ove rg raz ing  by 

c a r i b o u  a p p a r e n t l y  does not  d r a s t i c a l l y  change p l a n t  



a s s o c i a t i o n s  found w i t h i n  fo r ag ing  s i tes  on t u n d r a  w i n t e r  

range,  but  it does reduce v a r i a b i l i t y  i n  p l a n t  biomass among 

f o r a g i n g  sites. The NMDS o f  p l a n t  group 1, and  o t h e r  s h r u b s  and 

p l a n t  d e b r i s  r evea l ed  t h a t  biomasses o f  g r a z i n g - s u s c e p t i b l e  

p l a n t s  were h i g h l y  v a r i a b l e  on r e c e n t l y  occupied  w in t e r  range 

( F i g ,  5.3 MIP, 5 . 4  MIP) . Long-term overgraz ing  on FP a p p a r e n t l y  

removed t h a t  v a r i a b i l i t y  (F ig .  5.3 FP, 5 . 4  FP) . Once 

c h a r a c t e r i s t i c s  o f  f o r ag ing  a r e a s  t h a t  a r e  a c c e s s i b l e  t o  

c a r i b o u  i n  most w in t e r s  are documented, i d e n t i f i c a t i o n  o f  p l a n t  

groups most s u s c e p t i b l e  t o  g r az ing  impacts  i n  v a r i o u s  r e g i o n s  

should  al low early d e t e c t i o n  of  l andscape-sca le  overgraz ing .  I n  

some regions  where overgraz ing  has  had p e r s i s t e n t  impacts  

(e.  g  . , p a r t s  o f  Svalbard,  T y l e r  l 9 8 7 ) ,  long-term e x c l o s u r e s  may 

be r equ i r ed  t o  determine t he  make-up of  ungrazed p l a n t  

communities . 
Grazing by car ibou  c a n  n e g a t i v e l y  impact t und ra  v e g e t a t i o n  

i n  two ways: f eed ing  and t r ampl ing .  Most f r u t i c o s e  l i c h e n s  a r e  

s u s c e p t i b l e  t o  bo th  t y p e s  o f  impacts  (Palmer and  Rouse 1945, 

Pegau 1970),  b u t  a few ( e - g . ,  Thamnolia spp. ) are r e l a t i v e l y  

r e s i s t a n t  t o  t r ampl ing  (K le in  1968) .  Both f e e d i n g  and t rampl ing  

p robab ly  af f e c t e d  f r u t i c o s e  l i c h e n s  i n  p l a n t  g roup  1. Trampling 

(as opposed t o  f eed ing )  p robab ly  had t h e  g r e a t e s t  impact on 

o t h e r  shrubs  and p l a n t  d e b r i s  ( H e l l e  1984) .  

Trarnpling impacts and p l a n t  recovery  depend l a r g e l y  on 

p l a n t  growth form, r e l a t i v e  p ropo r t i on  of  below-ground biomass, 

and s o i 1  mo i s tu r e  and c o n d i t i o n  ( P a l m e r  and Rouse 1945,  Forbes 

1997 ) . Recovery is a l s o  inf luenced by changing s p e c i e s  

cornpeti t ion af t e r  overgraz ing  (K le in  1959, Pegau 1970) . Dryas 
integrifolia was t h e  o n l y  p l a n t  c l a s s  t h a t  was more abundant  on 

overgrazed FP t h a n  on M I P .  The compact growth form of D. 

integrifolia enhances i t s  r e s i s t a n c e  t o  t r amp l ing ,  and it was 

r a r e l y  consumed by ca r ibou  on FP and MIP. 

The v a s t  m a j o r i t y  o f  c a r i bou  w in t e r i ng  on FP emigra ted  t o  

MIP beginning i n  autumn 1988 (Chapter  4 ) ,  t h e r e b y  occupying a  

w i n t e r  range t h a t  had a h i g h e r  abundance of d i g e s t i b l e  f o r a g e  



on  sites a c c e s s i b l e  d u r i n g  w i n t e r .  With improved w i n t e r  fo rage ,  

c a r i b o u  on M I P  were i n  b e t t e r  p h y s i c a l  c o n d i t i o n ,  and a c c e s s e d  

f o r a g e  th rough  deeper ,  h a r d e r  snow cover  than did  t h o s e  

r emain ing  on overg razed  PP. If a w i n t e r  r a n g e  l i k e  t h a t  on MIP 

had not been a v a i l a b l e ,  t h e  e n t i r e  sub-popu la t ion  would have 

s u f f e r e d  d e c l i n i n g  p h y s i c a l  c o n d i t i o n  and p r o d u c t i v i t y ,  

comparable t o  c a r i b o u  t h a t  remained on ET. 

Based on I n u i t  knowledge (Chapter  3 ) ,  m i g r a t o r y  Arctic 

t u n d r a  c a r i b o u  may i n i t i a l l y  become less m i g r a t o r y  once  

p h y s i c a l  c o n d i t i o n  b e g i n s  t o  d e c l i n e  under  moderate  n u t r i t i o n a l  

stress. However, l a te r  t h e y  may e m i g r a t e  i n  s e a r c h  of b e t t e r  

w i n t e r  r ange  when n u t r i t i o n a l  stress becomes more severe. 

L i v i n g  on overgrazed  w i n t e r  r a n g e ,  even s e d e n t a r y  S v a l b a r d  

r e i n d e e r  w i l l  emigra te  from their  w i n t e r  r a n g e  when f a c e d  wi th  

s t a r v a t i o n  (Ty le r  1987; T y l e r  and  0 r i t s l a n d  1 9 8 9 ) .  If a l a r g e  

p r o p o r t i o n  o f  t h e  p o p u l a t i o n  can and do ern igra te ,  t h e n  t h e  

w i n t e r  r ange  may b e g i n  t o  r e c o v e r .  I f  not ,  t h e  w i n t e r  r a n g e  

w i l l  n o t  r ecover ,  and t h e  remnant  p o p u l a t i o n  w i l l  p r o b a b l y  

e x p e r i e n c e  f l u c t u a t i o n s  i n  r e s p o n s e  to i n t e r a n n u a l  v a r i a t i o n s  

i n  snow c o v e r  (Ty le r  1987; L. Nuta ra luk  p e r s .  comm.). 

Although cumula t ive  o v e r g r a z i n g  p r o b a b l y  began o n e  o r  more 

decades  b e f o r e  t h e  e m i g r a t i o n  ( s e n s u  Kle in  1959), s y n e r g i s t i c  

dens i ty-dependent  and - independent  p r o c e s s e s  d i d  not  o b v i o u s l y  

impact  c a r i b o u  p h y s i c a l  c o n d i t i o n  and m i g r a t o r y  movements on FP 

u n t i l  t h e  mid-1980s (Chapter  3 ) .  That  was p r o b a b l y  when 

p h y s i o l o g i c a l  and b e h a v i o u r a l  a d j u s t m e n t s  b y  c a r i b o u  o n  FP 

became i n s u f f i c i e n t  t o  m a i n t a i n  p h y s i c a l  c o n d i t i o n  o v e r  w i n t e r .  

A f u t u r e  c h a l l e n g e  f o r  e c o l o g i s t s  who s t u d y  Arctic t u n d r a  

c a r i b o u  w i l l  be t o  unders t and  and  mode1 b o t h  dens i ty -dependen t  

and - independent  e c o l o g i c a l  p r o c e s s e s  t h a t  i n t e r a c t  

s y n e r g i s t i c a l l y  over  s e v e r a l  decades  i n  a p a r t  o f  t h e  wor ld  

where long-term e c o l o g i c a l  r e s e a r c h  is i n  i t s  i n f a n c y  (Ferguson 

1996 ,  Thomas 1998) .  F u t u r e  p o p u l a t i o n  changes o f  Arctic t u n d r a  

c a r i b o u  may appear  t o  be caused  by  i d e n t i f i a b l e  annua l  

v a r i a t i o n s  i n  snow c o n d i t i o n s ,  b u t  t h e  o v e r r i d i n g  c a u s e  may 



actually be h i s t o r i c a l  grazing pressures for which supporting 

sc ien t i f i c  evidence may be absent. 



6 .  WINTER FORAGINO ECOLOGY OF ARCTIC TüNDRA CARIBOU: -0 

TQWARDS A UNIPYING MODEL 

6.1 Ecologacal œ f f m c t r ,  factoxs, procersar, and ruïrr  

No s i n g l e  proximate e c o l o g i c a l  f a c t o r  can act on a c a r i b o u  

p o p u l a t i o n  i n  i s o l a t i o n  o f  o t h e r  f a c t o r s ;  t h e r e  is a p l u r a l i t y  

o f  causes  i n  any ecosystem (Messier  1991 ) .  Car ibou  e c o l o g i s t s  

have engaged an often i n e f f e c t u a l  d e b a t e  over  the r o l e s  of 

t h r e e  e c o l o g i c a l  f a c t o r s  commonly used t o  e x p l a i n  temporal  

changes i n  c a r i b o u  popula t ions :  p r eda t i on ,  d e p l e t i o n  of f o r a g e  

r e sou rce s ,  and severe snow cover  c o n d i t i o n s  t h a t  may restr ic t  

a c c e s s  t o  forage. Where wolves are p r e s e n t ,  t h e  deba t e  has 

involved a l 1  t h r e e  f a c t o r s  (e.  g., VanBallenberghe 1985; 

Bergerud and Ba l l a rd  1988; Eberhardt  and P i t c h e r  1 9 9 2 ) .  O n  

p reda tor - f  ree Arctic i s l a n d s ,  both fo r age  d e p l e t i o n  and 

r e s t r i c t i v e  snow cover  have been used t o  e x p l a i n  f l u c t u a t i o n s  

i n  Rangifer popu la t i ons  (Kle in  1968; Adamczewski et a l .  1988; 

O u e l l e t  et al. 1996). For some popula t ions  of A r c t i c  t u n d r a  

p o p u l a t i o n s ,  t h e  r e l a t i v e  importance of t h e s e  two f a c t o r s  i n  

massive p o p u l a t i o n  f l u c t u a t i o n s  has swayed back and f o r t h  

( e . g . ,  V i b e  1967; Thing 1 9 8 4 ;  Meldgaard 1986) .  Popu la t i ons  of 

Peary c a r i b o u  on t h e  Queen E l i zabe th  I s l a n d s  r e p o r t e d l y  have 

been l i m i t e d  mainly by i n t e r a n n u a l  v a r i a t i o n s  i n  dens i t y -  

independent  snow c o n d i t i o n s  ( M i l l e r  e t  a l .  1 9 7 7 ) .  Desp i te  the 

presence  o f  wolf and human p reda t i on  on southern B a f f i n  I s l a n d ,  

1 could n o t  e n v i s i o n  a mechanism by which p r e d a t i o n  could  cause  

t h e  massive w i n t e r  range s h i f t  t h a t  was p r e d i c t e d  and l a t e r  

observed (Chapte rs  3 and 4 ) .  Therefore ,  1 focussed  on assessing 

t h e  r o l e s  o f  snow cover  and fo rage  r e sou rce s  i n  de t e rmin ing  

subsequent  popu la t i on  dynamics and p h y s i c a l  c o n d i t i o n  of  

caribou o n  FP and M I P  (Chapters  4 and 5 ) .  

T h e  development o f  a un i fy ing  mode1 f o r  t h e  

p o p u l a t i o n  ecology and dynamics of Arctic t u n d r a  ca r ibou  

probably h a s  been plagued by i s s u e s  of s c a l e  d e s c r i b e d  by Wiens 



e t  a l .  ( 1986 ) .  Caribou e c o l o g i s t s  sometimes d i sparage ,  o r  

s imp ly  i g n o r e ,  t h e  r e s u l t s  of  o t h e r s  who work a t  o t h e r  t empora l  

and s p a t i a l  scales (Ferguson 1996), r a t h e r  t h a n  r e c o n c i l i n g  the 

d i f f e r e n c e s  o r  d i s c r e p a n c i e s ,  and drawing i n s i g h t s  from t h a t  

work. 

Because o f  t h e  s e a s o n a l  and i n t e r a n n u a l  m o b i l i t y  o f  Arctic 

t u n d r a  c a r i b o u ,  t h e i r  p o p u l a t i o n  dynamics and ecology c a n  no t  

be  a d e q u a t e l y  unders tood u n l e s s  r e s e a r c h  a t  t h e  s c a l e s  o f  

i n d i v i d u a l  p a t c h e s  and p o p u l a t i o n  ranges  is set w i t h i n  r e g i o n a l  

scales (Wiens et a l .  1 9 8 6 ) .  T h e  remoteness o f  Arctic h a b i t a t s  

makes it u n l i k e l y  t h a t  s c i e n t i f i c  r e s ea r ch  a l o n e  w i l l  p rov ide  

t h e  i n f o r m a t i o n  a c r o s s  l a r g e  temporal  and s p a t i a l  scales, a t  

l e a s t  i n  t h e  nea r  f u t u r e  ( J e f f e r i e s  e t  a l .  1994) .  

As tu t e  o b s e r v e r s  o f  a l o c a l  o r  r e g i o n a l  w i l d l i f e  

p o p u l a t i o n  shou ld  draw s i m i l a r  conc lus ions  abou t  t h e  r o l e s  of 

e s s e n t i a l  e c o l o g i c a l  p roce s se s ,  i f  t h e  obse rve r s  compile 

s i m i l a r  i n fo rma t ion  at comparable temporal  and s p a t i a l  s c a l e s .  

D i f f e r i n g  conc lu s ions  abou t  t h e s e  p rocesses  are probab ly  caused 

by d i f f e r e n c e s  i n  scales of  o b s e r v a t i o n  (Wiens et a l .  l986), 

paramete r s  s e l e c t e d  f o r  obse rva t i on ,  and methods of  r e c o r d i n g  

and i n t e r p r e t i n g  t h o s e  o b s e r v a t i o n s .  Once methods f o r  s h a r i n g  

e m p i r i c a l  i n fo rma t ion  become a v a i l a b l e  ( e . g . ,  Chapter  2), t h e  

knowledge of I n u i t  and s c i e n t i s t s  observing t h e  same e c o l o g i c a l  

s ystem shou ld  y i e l d  common i n t e r p r e t a t i o n s  . I n  t h i s  s t u d y ,  

1 n u i t  knowledge (Chapter  3 )  pxovided hypotheses f o r  subsequen t  

s c i e n t i f i c  examinat ion,  as w e l l  as a r e g i o n a l ,  mul t i -decadal  

c o n t e x t  (Wiens e t  a l .  1986) f o r  i n t e r p r e t a t i o n  of  t h e  

s c i e n t i f i c  r e s ea r ch .  I n u i t  knowledge thus  enab led  s c i e n t i f i c  

r e s u l t s  (Chap t e r s  4 and 5 )  t o  b e  viewed w i t h i n  broad t empora l  

and s p a t i a l  p o p u l a t i o n  p a t t e r n s ,  r a t h e r  t h a n  con f in ing  

i n t e r p r e t a t i o n  t o  t h e  narrow scales i n  which t hey  occu r r ed .  

T h e  o b s t a c l e s  t o  a u n i f y i n g  e c o l o g i c a l  mode1 f o r  Arctic 

t u n d r a  c a r i b o u  may a l s o  i n c l u d e  t h e  terminology c u r r e n t l y  used 

w i t h i n  e c o l o g i c a l  s c i e n c e .  "Factors"  and ' ef fects" imply  

s p e c i f i c  i n p u t s  producing s p e c i f i c  ou tpu t s ,  and t hus  it s e e m s  



l o g i c a l  t h a t  a d i s t i n c t i v e  s e t  of q u a n t i f i e d  f a c t o r s  should 

produce a  g iven  popula t ion  e f f e c t .  Caughley and Gunn (1993) 

o f f e r e d  h igh  i n t e r a n n u a l  v a r i a t i o n  i n  some weather variables 

(e .g . ,  thawing-degree days )  as evidence o f  u n p r e d i c t a b i l i t y  o f  

snow cover  and o the r  c l i m a t i c  cond i t i ons  t h a t  ca r ibou  encounter  

i n  l a t e  w i n t e r  o r  s p r i n g .  The assumed effects of  such 

e c o l o g i c a l  f a c t o r s  would be h i g h l y  v a r i a b l e  e f f e c t s  on l a t e  

w i n t e r  s u r v i v a l  and perhaps  subsequent  p r o d u c t i v i t y  o f  r eg iona l  

c a r i bou  popula t ions .  However, no e c o l o g i s t  has i d e n t i f i e d  

c o n s i s t e n t  c o r r e l a t i o n s  between such f a c t o r s  and t h e  s u r v i v a l  

and p r o d u c t i v i t y  o f  c a r i bou .  I n  Chapters  4 and 5,  I showed t h a t  

c a r i bou  f o r a g i n g  through sha l lower ,  s o f t e r  snow can be i n  

poo re r  p h y s i c a l  cond i t i on  than  t h o s e  fo r ag ing  through deep, 

hard  snow. 

I n  Chapter  5, 1 sugges ted  that e c o l o g i c a l  f a c t o r s  and 

e f f e c t s  could  be  viewed a s  s y n e r g i s t i c  e c o l o g i c a l  processes ,  i n  

con junc t ion  w i th  phys io log i ca l  p rocesses  and behav ioura l  

r esponses  of t h e  ca r ibou .  Each process  may cause  effects t h a t  

a r e  i nco rpo ra t ed  w i t h  o t h e r  p roces se s  t o  cause secondary 

e f f e c t s .  S imi l a r l y ,  T y l e r  (1987) concluded t h a t  a dependent- 

independent  f a c t o r  may s e r v e  t o  exaggerate  under ly ing  dens i ty -  

dependent e f f e c t s  a l r e a d y  operating with in  a given system. 

I n u i t  express  t h e i r  unders tanding of t h e  ecology of  A r c t i c  

tundra ca r ibou  i n  a s i m i l a r  way. Although a l 1  e c o l o g i c a l  

p roces se s  are always ope ra t i ng ,  I n u i t  elders a f f o r d  i nc r ea s ing  

importance t o  s p e c i f i c  p roces se s  depending on t h e  s tate of 

o t h e r  e c o l o g i c a l  cond i t i ons .  I n u i t  seem t o  accep t  s ea sona l  and 

i n t e r a n n u a l  c l i m a t i c  v a r i a b i l i t y  as a  p r e d i c t a b l e  p a r t  of 

Arctic tund ra  ecosystem. Caribou are not s t a t i c  r e c e p t o r s  of 

specific e c o l o g i c a l  f a c t o r s ,  b u t  respond a d a p t i v e l y  t o  t h e  

e n t i r e  assemblage of s y n e r g i s t i c  e c o l o g i c a l  p rocesses .  Using 

obse rva t i ons  of  a c t i v e  hun t e r s  (and e c o l o g i s t s ) ,  I n u i t  e l d e r s  

p r e d i c t  t h e  adap t ive  responses  o f  car ibou,  based on t h e i r  

unders tand ing  of t h e  v a r i a b i l i t y  i n  e c o l o g i c a l  p roces se s  most 

r e l e v a n t  t o  c u r r e n t  and f u t u r e  s i t u a t i o n s .  The r e l i a b i l i t y  of  



such predictions has been critical to the survival and success 

of active subsistence hunters and their families. 

High interannual variability of late winter weather 

conditions (Caughley and Gunn 1993) is predictable over the 

lifetime, multi-generational and evolutionary t h e  scales. 

Arctic tundra caribou have evolved the capability to adapt to 

much of that variability. Miller et al. (1982) has shown that 

Peary caribou can adapt to temporal and spatial variability in 

forage accessibility both within seasons and between years at 

the landscape scale. They also suggested that la te  calving by 

Peary caribou may be an evolutionary adaptation to this 

predictable interannual variability that may be more severe at 

higher latitudes. 

Studies set within narrow spatial and temporal scales help 

us understand proximate cause-effect relationships in specific 

situations (Weins et al. 1986), but ecological information at 

broader scales is needed to develop a unifying mode1 for the 

population ecology of Arctic tundra caribou. If ecologists 

accept the dynmism of caribou responses to synergistic 

ecological processes, they should begin to focus not on the 

differences between specific factors and effects in each study, 

but in the commonality of ecological processes within Arctic 

tundra ecosystems, including the caribou's adaptive responses. 

We need to understand how the processes operate and influence 

each other. 

6.2 Initial elements of a unifying conceptual m o d e 1  

High winter densities among some populations of Arctic 

tundra caribou, followed by periodic mass emigration, must have 

short-term selective advantages (Chapter 4). Fryxell (1991) 

examined potential effects of foraging facilitation, and ideal 

free dispersion between habitat patches, on aggregations of 

large herbivores. Apparently either the energetic consequences 

of facilitation or habitat patchiness could promote 



agg rega t i ons .  I n  some ecosystems, f o r ag ing  f a c i l i t a t i o n  occurs  

through t h e  maintenance of p roduc t i ve  s e a s o n a l  g r a z i n g  lawns 

w i t h  h igh  q u a l i t y  (immature) f o r a g e .  However, such  f a c i l i t a t i o n  

is  no t  a p p l i c a b l e  t o  t und ra  c a r i b o u  feed ing  on l i c h e n  and o t h e r  

v e g e t a t i o n  r e q u i r i n g  long  recovery  t imes  (e .g . ,  s h r u b s  o t h e r  

t h a n  Dryas spp . ,  Chapter  5 )  . 
Never the less ,  f a c i l i t a t i o n  du r ing  w i n t e r  f o r a g i n g  could 

promote a g g r e g a t i o n s  among A r c t i c  t undra  c a r i b o u  because  of 

reduced e n e r g e t i c  costs i n  expanding and m a i n t a i n i n g  open 

f eed ing  c r a t e r s ,  e s p e c i a l l y  f o r  calves (Thing 1977; C o l l i n s  and 

Smith 1991). T h i s  f a c i l i t a t i o n  would occur  d u r i n g  t he  season 

when f o r a g i n g  h a b i t a t s  are most pa t chy  which would f u r t h e r  

promote agg rega t i ons .  Where p r e v a i l i n g  snow c o n d i t i o n s  on 

rugged t e r r a i n  a l l ows  access  t o  f o r a g e  over  e x t e n s i v e  a r e a s  

(Nellemann 1997), t h e r e  would be l i t t l e  s e l e c t i v e  advantage t o  

d i s p e r s e  from such  a r e a s ,  un l e s s  t h e  a c c e s s i b l e  biomass o f  

f o r a g e  was inadequa te  t o  main ta in  a minimal l e v e l  o f  phys i ca l  

cond i t i on ,  a s  a p p a r e n t l y  occurred on  FP (Chapte rs  3 and 4 ) .  

Eco log i ca l  r e s e a r c h  must n o t  on ly  c o n s i d e r  t h e  gene ra t i on  

time of t h e  s p e c i e s  of i n t e r e s t ,  b u t  a l s o  t h o s e  of t h e  s p e c i e s  

w i th  which it i n t e r a c t s  (Wiens e t  a l .  1986) . Cumulative 

ove rg raz ing  and i t s  impact on f o r a g e  r e s o u r c e s  may b e  t h e  

p r i n c i p a l  e c o l o g i c a l  p rocesses  a f f e c t i n g  t empora l  demographic 

p a t t e r n s  o f  many popu la t i ons  of A r c t i c  t u n d r a  ca r ibou .  

Popula t ion  dynamics of Arctic t u n d r a  ca r ibou  probab ly  have a  

f o r a g e - r e l a t e d  t ime  l a g  o f  30-40  yea r s ,  l o n g e r  t han  t h a t  

sugges ted  by Mess ie r  e t  a l .  (1988) f o r  a p o p u l a t i o n  o f  

m ig ra to ry  f o r e s t - t u n d r a  ca r ibou .  Unfo r tuna t e ly ,  some e c o l o g i s t s  

s t udy ing  Arctic tund ra  ca r ibou  may have i gno red  t h e  under ly ing 

i n f l u e n c e s  of t h i s  p o t e n t i a l  l a g  e i t h e r  because  of t h e  apparent  

dominance o f  sho r t - t e rm  processes  (e .g . ,  severe snow) o r  

because  o f  t h e  l a c k  of h i s t o r i c a l  e c o l o g i c a l  in format ion .  

The p r o c e s s e s  of fo rage  p r o d u c t i v i t y ,  g r a z i n g  impacts  on 

forage r e s o u r c e s  and changes i n  c a r i b o u  p h y s i c a l  condition a r e  

i n e x t r i c a b l y  i n t e r t w i n e d .  Whenever t h e  ene rgy  c o s t s  o f  



acce s s ing  fo r age  th rough  t h e  snow a r e  n o t  compensated by t h e  

energy a s s i m i l a t e d ,  p h y s i c a l  cond i t i on  w i l l  d e c l i n e .  Through 

coope ra t i ve  c r a t e r i n g  a t  f o r a g i n g  sites, n u t r i t i o n a l  stresses 

would be shared by a l 1  an imals ,  prompting e i t h e r  m a s s  

emigra t ion  i n  s e a r c h  of  f o r a g i n g  a r e a s  w i t h  b e t t e r  f o r a g e  

r e sou rce s  o r  popu l a t i on - l eve l  d e c l i n e s  i n  c a r i bou  s u r v i v a l  and 

p r o d u c t i v i t y  on d e p l e t e d  o r  unproduct ive  w in t e r  r ange .  

Assuming t h a t  A r c t i c  t und ra  ca r ibou  d i s t r i b u t e  themselves  

i n  an  ideal  free manner at landscape and r e g i o n a l  scales 

( F r e t w e l l  and Lucas 1970), many demographic c h a r a c t e r i s t i c s  

would depend on t h e  s i z e  and d i s p e r s i o n  o f  sites accessible t o  

fo r ag ing  ca r ibou  i n  most w i n t e r s .  Where p o t e n t i a l  s i t e s  are 

smal l  b u t  numerous, c a r i bou  group s i z e s  should  be s m a l l  but 

numerous. Where f o r a g i n g  s i tes  a r e  l a r g e  b u t  w ide ly  s c a t t e r e d  

(e. g . ,  on  high p l a t e a u x )  , group s i z e  may be l a r g e  b u t  

s c a t t e r e d .  S i m i l a r l y ,  i f  overgraz ing  h a s  reduced f o r a g e  biomass 

w i th in  s i t e s  a c r o s s  a g iven  landscape,  group s i z e  and d e n s i t y  

should bo th  drop t o  r e f l e c t  f o r a g e  r e sou rce s  p o t e n t i a l l y  

a v a i l a b l e  t o  i n d i v i d u a l  an imals  (Chapter  4 and 5 ) .  

D i f f e r ences  i n  t h e  d i s p e r s i o n  of w i n t e r  f o r a g i n g  sites, 

and t h e i r  p rox imi ty  t o  o t h e r  s ea sona l  h a b i t a t s ,  may l e a d  t o  t h e  

e v o l u t i o n  of d i f f e r i n g  s e a s o n a l  movement p a t t e r n s  o f  Arctic 

tundra  ca r ibou .  The e x i s t e n c e  o f  d i f f e r e n t  l andscapes  i n  

r e l a t i v e l y  c l o s e  p rox imi ty  a t  a  r e g i o n a l  s c a l e  may have 

produced t h e  d i f f e r e n t  t y p e s  o f  South B a f f i n  c a r i b o u  i d e n t i f i e d  

by I n u i t  (Chapter  3 ) . 
H a b i t a t s  t h a t  have i n h e r e n t l y  low primary p r o d u c t i v i t y  due 

t o  c l i m a t e  (e .g . ,  h i gh  e l e v a t i o n s  o r  l a t i t u d e s  w i t h  s h o r t  

growing seasons )  are l i k e l y  t o  be  a f f e c t e d  by g r a z i n g  at low 

ca r ibou  d e n s i t i e s .  Thing ( 1 9 8 4 )  concluded t h a t  r e l a t i v e l y  low 

d e n s i t i e s  of c a r i b o u  can main t a in  l i c h e n  r e s o u r c e s  i n  a 

p e r p e t u a l l y  overgrazed s tate.  Even though fo r age  l i c h e n s  are 

r a r e  on t h e  Queen E l i z a b e t h  I s l a n d s ,  l i c h e n s  occu r  i n  t h e  

w i n t e r  d i e t  of Peary ca r i bou  a t  a  higher r a t e  than expec ted  by 

a v a i l a b i l i t y  (Thomas e t  a l .  i n  p r e p a r a t i o n ) .  Sva lba rd  r e i n d e e r  



which u s u a l l y  feed on a wide v a r i e t y  o f  f o r a g e  w i l l  prefer 

f r u t i c o s e  l i c h e n  where a v a i l a b l e  ( S t a a l a n d  e t  a l ,  1993) . 
û v e r  s e v e r a l  decades o r  between d i f f e r e n t  r e g i o n s ,  the  

dominant m i g r a t o r y  p a t t e r n s  o f  Arctic t u n d r a  caribou may change 

as I n u i t  r e p o r t e d  f o r  South B a f f i n  c a r i b o u  (Chapter 3 ) ,  

depending on t h e  s u c c e s s  o f  d i f f e r e n t  m i g r a t o r y  s t r a t e g i e s .  Low 

d e n s i t i e s  of c a r i b o u  may s u r v i v e  on w i n t e r  r a n g e s  w i t h  poor  

fo rage  r e s o u r c e s  by conserving energy. When a l t e r n a t i v e  w i n t e r  

ranges w i t h  adequa te  f o r a g e  resources  a r e  a v a i l a b l e ,  s e l e c t i v e  

advantages  may f a v o u r  migra to ry  c a r i b o u  that a p p a r e n t l y  tend t o  

emigra te  en  masse (Chapter  3 ) .  However, when s u c h  a l t e r n a t i v e s  

a r e  not a v a i l a b l e ,  r e s i d e n t  ca r ibou  may have a s e l e c t i v e  

advantage with lower  energy requi rements  than m i g r a t o r y  an imais  

s e a r c h i n g  f o r  b e t t e r  w i n t e r  ranges .  I n u i t  r e p o r t e d  e x t e n s i v e  

evidence of range v o l a t i l i t y  dur ing  t h e  1940s when c a r i b o u  w e r e  

r a r e  on s o u t h e r n  B a f f i n  I s l a n d ,  b u t  some s p e c i a l  areas 

c o n s i s t e n t l y  had low numbers of c a r i b o u  i n  most s e a s o n s  

(Chapter  3 ) .  
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