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Abstract: Peary caribou (Rangifer tarandus pearyi) and muskoxen {Ovibos moschatus) on Banks Island had considerable 
similarity in their annual diets, w i t h monthly similarities ranging from 17 .8-73 .3%. Diet similarity was more pro
nounced in areas of h igh muskox density {ca. 1.65/km2) than in areas of low muskox density {ca. 0.4/km 2). W i l l o w 
(Salix arctka) and sedge (Carex aquatilis and Eriophorum spp.) represented >80% of the monthly diet of muskoxen. The 
caribou diet was more diverse, and was dominated by sedge, w i l l o w , Dryas integrifolia, and Oxytropis maydelliana, Lichen 
use was rare, l ikely as a consequence of low availability on Banks Island. Lichen standing crop was estimated at 2.96 
g/m 2. The differences i n muskox diet between high and low density areas could not be explained by differences in fora
ge distr ibution or standing crop. W e discuss diet similarities of caribou and muskoxen and potential consequences for 
the current Peary caribou population in relation to winter weather conditions and increasing muskox density. 

K e y w o r d s : d ie t over lap , food c o m p e t i t i o n , arc t i c , N o r t h w e s t Terr i tor ies , Rangifer tarandus pearyi, Ovibos 

moschatus. 
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Introduction 
B e t w e e n 1972 and 1994 Peary c a r i b o u {Rangifer 
tarandus peaiyi) n u m b e r s on B a n k s Is land decreased 
f r o m ca. 12 ,000 ( U r q u h a r t , 1973) to 7 0 9 ± 1 2 8 (SE) 
a n i m a l s , e x c l u d i n g calves (J. N a g y & N . Larter , 
u n p u b l . data). C o n t r a s t i n g l y , d u r i n g that same 
p e r i o d , m u s k o x {Ovibos moschatus) n u m b e r s , e x c l u 
d i n g calves, increased f r o m ca. 4 , 0 0 0 ( U r q u h a r t , 
1973) to 6 4 , 6 0 8 ± 2 , 0 0 9 (J. N a g y & N . Larter , 
u n p u b l . data). T h e decrease i n c a r i b o u n u m b e r s 
was a t t r i b u t e d to a var iety of factors i n c l u d i n g seve
re w i n t e r weather, p r e d a t i o n , harvest, i n t e r - i s l a n d 
m o v e m e n t s , a n d c o m p e t i t i o n w i t h m u s k o x e n as 
rev iewed by N a g y et al. (1996) . T h e ac tua l cause or 
causes of the d e c l i n e r e m a i n u n k n o w n . H o w e v e r , i n 
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order to manage the recovery of the Peary c a r i b o u 
p o p u l a t i o n o n B a n k s I s l a n d , i t is i m p o r t a n t to assess 
die tary over lap a n d the p o t e n t i a l for food c o m p e t i t i 
o n between the 2 species g i v e n the current a n i m a l 
n u m b e r s a n d forage abundance and d i s t r i b u t i o n . 

C a r i b o u a n d m u s k o x e n are the o n l y u n g u l a t e spe
cies successful ly o c c u p y i n g arct ic t u n d r a e n v i r o n 
ments . C a r i b o u and m u s k o x e n have di f ferent m o r 
p h o l o g i c a l adaptat ions w h i c h have p r e s u m a b l y 
enabled t h e m to u t i l i z e fotage resources w i t h l i t t l e 
overlap ( K l e i n , 1992) . M u s k o x e n represent the 
classic grazer ( H o f m a n n , 1989) . W i t h a large b o d y 
size and g u t capacity, they are capable o f process ing 
large a m o u n t s of l o w q u a l i t y forage. C a r i b o u are 
representat ive of a m i x e d feeder type , a n d are i n r e r -
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media te be tween roughage feeders and concentrate 
selectors ( H o f m a n n , 1989)- T h e i r smal ler b o d y size 
and smal ler g u t capacity, c o m b i n e d w i t h a h i g h e r 
fas t ing m e t a b o l i c fate t h a n m u s k o x e n (Tyler & B l i x , 
1990) , require t h e m to pursue a m o r e selective fee
d i n g strategy. I n contrast to m u s k o x e n , c a r i b o u 
meet the i f n u t r i t i o n a l t e q u i r e m e n t s b y a re la t ive ly 
r a p i d rate o f passage o f h i g h l y d i g e s t i b l e forage 
( K l e i n , 1992) . 

L i c h e n is an i m p o r t a n t w i n t e r food for barren-
g r o u n d c a r i b o u o n the m a i n l a n d , b u t i n the h i g h 
arct ic is lands w h i c h suppor t l o w l i c h e n b iomass , 
c a r i b o u use o ther forages, u s u a l l y w i l l o w and g r a m i -
noids (Re imers etal., 1 9 8 0 ; K l e i n , 1992) . In west 
G r e e n l a n d , where l i c h e n biomass was apparent ly 
deple ted by o v e r g r a z i n g (Staaland & O l e s e n , 1992) , 
b o t h m u s k o x a n d c a r i b o u diets were d o m i n a t e d by 
m o n o c o t s . I n areas i n h a b i t e d b y m u s k o x e n only , 
w i l l o w became an i m p o r t a n t s u m m e r die t c o m p o 
nent ( T h i n g et al, 1987) . Therefore , b o t h an imals 
demonstra te the a b i l i t y to u t i l i z e a var ie ty of forages 
w h e n a v a i l a b i l i t y dictates . M u s k o x e n can clearly 
m a k e g o o d use of h i g h p r o t e i n , l o w - f i b r e foods 
( W h i t e et al, 1984 ; A d a m c z e w s k i et al, 1994) a n d 
even t h o u g h they show m a n y at t r ibutes o f classic 
grazers they can be q u i t e selective i n their f eeding 
(Oakes et al, 1992) . D e s p i t e the i r re la t ive ly w i d e 
m u z z l e s m u s k o x e n ate r e m a r k a b l y adept at finding 
the leafy p o r t i o n s o f forage and re jec t ing larger 
stems (J. A d a m c z e w s k i , pers. c o m m . ) . 

R e c o n s i d e r a t i o n o f data on m u s k o x and c a r i b o u 
ecology i m p l i e s that c o m p e t i t i o n for food m a y 
occur where m u s k o x concentrat ions are h i g h 
( M c K e n d r i c k , 1981) , a n d that o v e r l a p p i n g w i n t e r 
diets m a y adversely affect c a r i b o u numbers (C . 
O l e s e n , u n p u b l . data). 

I n th is paper we report p t e l i m i n a r y findings on 
the Peary c a r i b o u and m u s k o x diers , m o n i t o r e d o n a 
m o n t h l y basis, the current forage d i s r r i b u t i o n and 
s t a n d i n g crop of the 4 major terrestr ial habitats i n 
areas o f h i g h and l o w m u s k o x dens i ty on B a n k s 
I s land, and compare our findings w i t h previous 
w o r k . 

Study Area 
B a n k s Is land is the most western i s land i n the 
C a n a d i a n A r c t i c A r c h i p e l a g o and covers a p p r o x i m a 
tely 7 0 , 0 0 0 k m 2 . T h e c l i m a t e is A r c t i c M a r i t i m e 
a l o n g coastal ateas where weather stations are loca
ted, t e n d i n g t o w a r d A r c t i c Desert i n l a n d . W i n t e r s 
are l o n g and c o l d ; s u m m e r s are short and c o o l . 
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P t e c i p i t a t i o n is l o w w i t h an a n n u a l m e a n o f 9 c m 
( Z o l t a i et al, 1980) . Sachs H a r b o u r is the o n l y per
manent se t t lement on the I s land . Z o l t a i et al. 
(1980) p r o v i d e d a general o v e r v i e w of the geo logy 
and g l a c i a l history. 

H a b i t a t types were adapted f r o m K e v a n (1974) , 
W i l k i n s o n et al. (1976) , a n d Ferguson (1991) . 
There are 4 ma jor terrest t ia l habi tats : i) wet sedge 
meadow, i i ) u p l a n d barren, i i i ) h u m m o c k t u n d r a , 
and iv) srony barren. W e t sedge meadows ( W S M ) 
are genera l ly level h y d r i c a n d h y g r i c l o w l a n d s cha
racterized by Carex aquatilis, Eriophorum scheuchzeri, 
and Dupontia fisheri. U p l a n d barrens ( U B ) are w e l l 
d r a i n e d sires f o u n d on the u p p e r and m i d d l e parts 
o f slopes. V e g e t a t i o n is d o m i n a t e d by Dryas integri-
folia and Salix arctka. H u m m o c k t u n d t a ( H T ) is 
f o u n d o n m o d e r a t e l y steep slopes character ized by 
i n d i v i d u a l h u m m o c k s w h i c h are vegetated p r i m a r i 
l y by d w a r f shrubs (D . integrifolia, S. arctka, and 
Cassiope tetragona). S tony barrens (SB) have a coarse 
grave l ly substrate and are sparsely vegetated. T h i s 
habitat is f o u n d on w i n d b l o w n areas, r idges , and 
grave l and sand bars. A m o r e de ta i l ed d e s c r i p t i o n 
of the flora can be f o u n d i n P o r s i l d (1980) , 
W i l k i n s o n et al. (1976) , and Z o l t a i et al. (1980) . 

Methods 
T w o field camps were establ ished i n J u n e 1993 on 
southcentra l B a n k s Is land: one c a m p located i n a 
h i g h dens i ty m u s k o x area (1 .64 m u s k o x / k m 2 ) , 90 
k m E N E o f Sachs H a r b o u r , a n d the other i n a l o w 
dens i ty m u s k o x atea (0.41 m u s k o x / k m 2 ) , 130 k m 
E N E of Sachs H a r b o u r . T w o or 3 p e r m a n e n t 
s t ta ight l i n e transects were m a r k e d off i n each o f the 
4 major terrestr ia l habi tat types located i n each of 
the h i g h and l o w m u s k o x dens i ty areas. 

Fresh (< 4 h o u r o ld) Peary c a r i b o u faecal samples 
were col lec ted o p p o r t u n i s t i c a l l y d u r i n g a l l field 
t r ips . T h e l o c a t i o n a n d habi ta t the samples were 
col lected f r o m was recorded. A d d i t i o n a l samples 
were co l lec ted f r o m hunte t k i l l e d a n i m a l s and f r o m 
12 a n i m a l s taken d u r i n g a c o l l e c t i o n i n w i n t e r 
1 9 9 3 - 9 4 . A tota l o f 124 samples were col lec ted 
f r o m a l l m o n t h s , range o f 5—18 samples/month , 
except January. W e present m o n t h l y die t c o m p o s i 
t i o n p o o l e d across sex and age classes w i t h the i n d i 
v i d u a l c a r i b o u as the sample u n i t . J u n e and 
N o v e m b e r data are p o o l e d across years. 

P r e l i m i n a r y analysis o f data col lec ted d u r i n g 
M a r c h and M a y , 1993 i n d i c a t e d that the m e a n sed
ge c o m p o n e n t o f i n d i v i d u a l m u s k o x faecal samples 
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(n=10) c o l l e c t e d f r o m 22 g r o u p s of m u s k o x e n was 
s i m i l a r to the m e a n sedge c o m p o n e n t d e t e r m i n e d 
b y l u m p i n g the i n d i v i d u a l samples across g r o u p s , 
6 2 . 9 vs. 6 4 . 2 % respectively. A l s o , the S D associated 
w i t h the m e a n o f 7 0 i n d i v i d u a l samples (34 .31) was 
h i g h e r t h a n any S D associated w i t h one o f the 2 2 
groups (average S D = 7 .98 , range S D 0 .042 - 32 .3 
w i t h 16 g r o u p s h a v i n g S D < 7.98) . Therefore , w e 
assumed that compos i te samples o f fresh (< 4 h o u r 
o ld) m u s k o x faeces f r o m a n u m b e r of i n d i v i d u a l s 
were representat ive of a g r o u p of m u s k o x e n , a n d 
that by s a m p l i n g groups instead o f i n d i v i d u a l s w e 
w o u l d be able to get a better measure of the d i e t 
over a larger p o r t i o n of the p o p u l a t i o n . 
C o n s e q u e n t l y , we used the c o m p o s i t e sample f r o m a 
m u s k o x g r o u p as the sample u n i t . I n i t i a l l y the 
sample u n i t consisted of samples p o o l e d f r o m 5 p e l 
let g r o u p s . T h i s was reduced to 3 p e l l e t 
g roups/muskox g r o u p . W e co l lec ted m u s k o x faecal 
samples f r o m m i x e d sex a n d age g r o u p s d u r i n g a l l 
m o n t h s except J a n u a r y and September i n the h i g h 
dens i ty area. T h e n u m b e r o f groups s a m p l e d each 
m o n t h ranged f r o m 1 - 1 0 , represent ing b e t w e e n 5 
a n d 152 a n i m a l s . I n the l o w d e n s i t y atea, samples 
were co l lec ted d u r i n g A p r i l , J u n e , J u l y , A u g u s t , 
a n d O c t o b e r . T h e n u m b e r o f g r o u p s s a m p l e d each 
m o n t h ranged f r o m 1 - 7 represent ing be tween 3 0 
a n d 89 a n i m a l s . T h e l o c a t i o n , habi ta t the samples 
were co l lec ted f r o m , and g r o u p size was recorded. 
W e present m e a n m o n t h l y d i e t c o m p o s i t i o n o f m u s 
k o x e n w i t h g r o u p s as the sample u n i t , w e i g h t e d b y 
the n u m b e t of i n d i v i d u a l s i n a g r o u p . J u n e to 
A u g u s t data are p o o l e d across years. 

Faecal samples were t h a w e d , air d r i e d for 24 
hours , oven d r i e d at 6 0 ° C for 4 8 hours , and g r o u n d 
t h r o u g h a 1 m m screen w i t h a c e n t r i f u g a l m i l l . 
Subsamples (1 g) were f o r w a r d e d to the C o m p o s i 
t i o n A n a l y s i s Laboratory, F t . C o l l i n s , C o l o r a d o for 
analysis . D i e t c o m p o s i t i o n was d e t e r m i n e d b y ana
l y z i n g p l a n t f ragments (Sparkes & M a l e c h e k , 1968) 
a c c o r d i n g to H a n s e n et al. (1976) . T h e m i c r o h i s t o -
l o g i c a l t e c h n i q u e has inherent l i m i t s , such as an 
i n a b i l i t y to separate some species, a n d a l i m i t e d p e r 
cent of ident i f i ab le f ragments i n the sl ides ( Johnson 
et al, 1 9 8 3 ; Barker , 1986) . W e deemed this m e t 
h o d sui table for th is s tudy, since d i f f e r i n g p r o p o r t i 
ons of forage classes, not changes i n i n d i v i d u a l spe
cies c o m p o s i t i o n wete of i m p o r t a n c e , and this m e t 
h o d had been used i n prev ious w o r k o n B a n k s 
Is land. W e used the f o l l o w i n g fotage classes: sedge 
(Cyperaceae), w i l l o w (S. arctica), grass (Gramineae), 
rose/saxifrage (Rosaceae and Saxifragaceae), l e g u m e 
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(Leguminosae ) , l i c h e n {Cetraria s p p . , Cladonia s p p . , 
Cladina s p p . , Peltigera s p p . , and Thamnolia subulifor-
mis), a n d other (other forbs , moss , a n d Equisetum 
spp. ) . T h e r e were traces o f u n i d e n t i f i a b l e forb 
m a t e r i a l i n 6 samples , (4 c a r i b o u a n d 2 m u s k o x e n , 
r a n g i n g f r o m 0 .33 — 0 . 8 9 % ) w h i c h were i n c l u d e d 
i n the o ther category, a n d traces o f u n i d e n t i f i a b l e 
grass m a t e r i a l i n 51 m u s k o x samples , ( r a n g i n g f r o m 
0 .46 - 1 .93%) w h i c h were i n c l u d e d i n the grass 
category. W e present results f r o m samples co l lec ted 
p r i o r to September , 1994 . W e used the R e n k o n e n 
i n d e x ( R e n k o n e n , 1 9 3 8 ; K r e b s , 1989) to compare 
m o n t h l y percent d i e t s i m i l a r i t y (PS) be tween Peary 
c a r i b o u a n d m u s k o x e n i n b o t h h i g h a n d l o w d e n s i t y 
areas. 

Forage a v a i l a b i l i t y was assessed b y 2 measures, 
s t a n d i n g c rop and the presence/absence o f forages i n 
p l o t s . T w e l v e 0 .125 m 2 p lo ts ( W e i n & R e n c z , 
1976) were c l i p p e d a l o n g 2 or 3 p e r m a n e n t trans
ects i n each habi ta t at b o t h camps at 3 t i m e s d u r i n g 
the s n o w free p e r i o d : m i d - J u n e , m i d - J u l y , and 
m i d / l a t e - A u g u s t . Transect l engths ranged f r o m 9 0 
to 4 5 0 m d e p e n d i n g u p o n habi ta t type . P l o t l o c a t i 
ons were assigned sys temat i ca l ly w i t h o u t replace
m e n t based u p o n to ta l transect l e n g t h i n each h a b i 
tat. W e c l i p p e d the f o l l o w i n g forages at g r o u n d 
l e v e l : sedge, grass, l e g u m e (Oxytropis s p p . , Hedy-
sarum mackenzii., a n d Astragalus alpinus), er icad 
(Cassiope tetragona), rose/saxifrage (Dryas integrifolia, 
Saxifraga spp.) , a n d other forbs. L i c h e n was p l u c 
k e d f r o m the substrate. O n l y currenr a n n u a l 
g r o w t h o f w i l l o w s was c l i p p e d . I n the laboratory, 
sedge, grass, and Cassiope tetragona samples were 
separated i n t o the i r l i v e a n d dead c o m p o n e n t s ; w i l 
l o w was separated i n t o leaf/bud and s tem c o m p o 
nents. A l l samples were oven d r i e d at 6 0 ° C for 4 8 
hours a n d w e i g h e d to 0.1 m g . W e used A N O V A to 
d e t e r m i n e w h e t h e r there were habi ta t , s a m p l i n g 
t i m e ( June, J u l y , A u g u s t ) , area ( h i g h vs. l o w m u s k o x 
dens i ty) , a n d year effects o n the s t a n d i n g c rop o f 
each forage. Because there were no year effects, we 
p o o l e d data across years. S ince g r o w t h rate o f l i c h e n 
is l o w , w e ca lculated the m e a n s t a n d i n g c rop f r o m 
a l l the p l o t s c l i p p e d i n u p l a n d habitats ( U B , H T , 
and S B ) p o o l e d across s a m p l i n g t i m e and year. 

O c c u r r e n c e data were co l lec ted d u r i n g each c l i p 
p i n g episode a n d a g a i n i n early A u g u s t . W e l u m 
p e d fotages i n t o the same 8 classes as above. W e 
c o m p a r e d the occurrence o f forages i n s i m i l a r h a b i 
tats be tween l o w a n d h i g h dens i ty m u s k o x areas 
u s i n g a X2 c o n t i n g e n c y analysis . 
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Results 

T h e a n n u a l d i e t o f c a r i b o u was d o m i n a t e d b y sedge, 

w i l l o w , l e g u m e , and rose/saxifrage ( F i g . 1). W i l l o w 

was the d o m i n a n t c o m p o n e n t d u r i n g J u n e to 

A u g u s t . L e g u m e and rose/saxifrage were d o m i n a n t 

c o m p o n e n t s d u t i n g D e c e m b e r to A p r i l . T h e sedge 

c o m p o n e n t r e m a i n e d re la t ive ly constant at ca. 2 5 % 

each m o n t h . L i c h e n and grass use was n e g l i g i b l e . 

T h e a n n u a l d ie t o f m u s k o x e n was d o m i n a t e d by 

sedge a n d w i l l o w i n b o t h h i g h a n d l o w d e n s i t y are

as ( F i g . 2). There was a h i g h percent s i m i l a r i t y 

(PS>89) o f m u s k o x diets be tween h i g h a n d l o w 

dens i ty areas w i t h the e x c e p t i o n o f a larger p r o p o r 

t i o n o f w i l l o w i n the J u n e a n d l e g u m e i n the J u l y 

d i e t i n the h i g h densi ty area w h i c h reduced P S to 

52 a n d 7 6 , respect ively (Table 1). F r o m O c t o b e r to 

M a t c h w i l l o w represented ca. 2 0 - 4 8 % of the m o n 

t h l y die t . W i l l o w use peaked i n M a y at ca. 7 0 % . 

Sedge use ranged f r o m a l o w i n M a y (ca. 2 8 % ) to a 

h i g h i n A u g u s t (ca. 8 3 - 9 3 % h i g h a n d l o w d e n s i t y 

areas respect ively) . 

M o n t h l y P S of c a r i b o u a n d m u s k o x e n ( f r o m b o t h 

h i g h a n d l o w dens i ty areas) ranged f r o m 18 to 73-

M o n t h l y P S was general ly >30.0 for m o s t m o n t h s 

a n d greatest i n the h i g h m u s k o x dens i ty (Table 1). 

Sedge (Carex spp . and Eriophorum spp.) a n d w i l l o w 

m a d e u p subs tant ia l p o r t i o n s o f the a n n u a l d i e t o f 

b o t h c a r i b o u a n d m u s k o x e n (F igs . 1 and 2). 

I n areas o f h i g h m u s k o x densi ty , s t a n d i n g c rop o f 

legumes a n d Dryas integrifolia were s i g n i f i c a n t l y 

100% 
w 
c 
CD 

E 80% 
O) (0 
u 

£ 60% 

g 40% 
Q 
CD 
> 

Table 1. The Renkonen index of percent s imilari ty (PS) 
of the monthly diets of caribou and muskoxen 
i n h i g h density areas ( C / M H ) , caribou and mus
koxen in low density areas (C/ML), and musko
xen in high and low density areas ( M H / M L ) 
determined from this study. The PS of the sea
sonal diets of caribou and muskoxen in 
1972-73 (C/M of summer and winter found at 
the bottom of the table ) is based upon analysis 
of the data in Shanked/. (1978) and W i l k i n s o n 
etal. (1976). 

M o n t h / P S P S P S P S 

Season C / M H C / M L M H / M L C / M 

February 58 
M a r c h 37 
A p r i l 18 22 93 
M a y 38 

J u n e 73 34 52 

J u l y 25 28 7 6 

A u g u s t 4 3 33 9 0 
O c t o b e r 45 45 9 9 
N o v e m b e r 52 

D e c e m b e r 4 4 

S u m m e r 4 8 

W i n t e r 68 

(P<0 .01) greatet t h a n i n areas o f l o w m u s k o x d e n s i 

ty. M e a n s t a n d i n g c rop o f l e g u m e s , p o o l e d across 

t i m e and a l l 3 u p l a n d habi tats ( « = 2 2 8 ) , a n d D. inte

grifolia ( « = 3 1 2 ) , p o o l e d 

n=10 n=14 n=6 n=15 n=25* n=6 n=5 n=7 n=6 n=18* n=8 

••a 20% 

0% 
Apr May Jun Aug Sep 

ISedge ETJWillow EH Grass 

1 Legume •Lichen SOther 

1 Rose/Saxi 

F i g . 1. 

12 

Diet composition of Peary caribou, based upon the mean percent relative densi
ty of faecal plant fragments, n = number of samples (individuals). A n asterix 
indicates data pooled over 2 years. 

across t i m e and a l l 4 

habi tats , were 2 .15 g/m 2 

a n d 4 . 6 4 g/m 2 vs. 0.41 

g/m 2 and 3 .53 g/m 2 i n 

h i g h a n d l o w m u s k o x 

dens i ty areas respectively. 

N o other forages showed 

an area effect o n s t a n d i n g 

crop . T h e s t a n d i n g crop 

o f l i c h e n was 2 .96 g/m 2 

(K=456). 

X 2 analysis o f the 

occurrence data i n d i c a t e d 

s ign i f i cant differences 

(P<0 .01 ) i n occurrence 

of forages between the 

h i g h a n d l o w densi ty 

m u s k o x ateas i n the 3 

u p l a n d habi tats . There 

were no differences i n 

wet sedge meadows . In 
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a) 
n=4 n=3 n=3 n=3 n=8* n=10* n=13* n=1 n=3 n=3 

Feb Mar Apr May Jun Jul Aug Oct Nov Dec 

n=3 n=8* n=10* n=7* n=1 

Feb Mar Apr May Jun Jul Aug Oct Nov Dec 

]Sedge •Willow HlGrass HRose/Saxi 

]Legume •Lichen •Other 

F i g . 2. Diet composition of muskoxen in h i g h (a) and (b) low density muskox areas, 
based upon the mean percent relative density of faecal plant fragments, n = 
number of samples (groups). A n asterix indicates data pooled over 2 years. 

h i g h dens i ry m u s k o x are
as, h u m m o c k t u n d r a h a d 
m o r e sedge a n d l e g u m e 
a n d less l i c h e n , u p l a n d 
barren had m o r e sedge, 
l e g u m e , grass, and w i l 
l o w , and stony barren had 
m o r e sedge and less grass 
and other forbs t h a n was 
f o u n d i n c o r r e s p o n d i n g 
habitats i n l o w dens i ty 
m u s k o x ateas (Table 2). 

Discussion 
Studies o n var ious 
C a n a d i a n arct ic is lands i n 
the 1960 's and 1970's 
suggested that c a r i b o u 
a n d m u s k o x e n coexis ted 
w i t h l i t t l e resource over
lap (Tener, 1965 ; K e v a n , 
1974 ; T h o m a s & 
E d m o n d s , 1984) . Studies 
were c o n d u c t e d i n the 
early 1970's to compare 
die t c o m p o s i t i o n o f the 2 
ungulates o n B a n k s 
Is land ( W i l k i n s o n et al., 
1976 ; Shank et al., 1978) 
and the P a t t y Islands 
(Patker, 1978) . A g a i n , 
c o m p e t i t i o n for food was 
genera l ly r u l e d out 
because of l i t t l e dietary 
overlap. M u s k o x s u m m e r 
and w i n t e r diets were 
b o t h d o m i n a t e d by g r a -
m i n o i d s , genera l ly sedges 

Table 2. The percent frequency occurrence of various forages in the 3 upland habitats located in high and low density 
muskox areas: hummock tundra ( H T , 84 plots), upland barren ( U B , 96 plots), and stony barren (SB, 84 
plots). See text for forage class descriptions. 

H a b i t a t M u s k o x 
D e n s i t y 

Sedge W i l l o w Grass E r i c a d L i c h e n L e g u m e Rose/Saxift. O t h e r 

H T H i g h 8 6 45 35 4 2 9 31 92 36 
« = 8 4 L o w 57 4 8 25 0 9 0 11 9 6 33 
U B H i g h 9 0 27 44 0 78 32 93 24 
n=96 L o w 58 15 16 0 71 8 92 2 6 
S B H i g h 6 6 5 7 0 85 1 88 8 
« = 8 4 L o w 38 6 19 0 74 0 88 20 
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(Carex spp.) w h i c h were a b u n d a n t i n w e t l o w l a n d 
habitats . C a r i b o u s u m m e r a n d w i n t e r diers were 
b o t h d o m i n a t e d by w i l l o w (Salix spp.) , forbs, gras
ses and sedges w h i c h were a b u n d a n t i n dr ie r u p l a n d 
habi tats , b u t the p r o p o r t i o n o f w i l l o w i n the w i n t e r 
diet was reduced . 

K n o w l e d g e of forage a v a i l a b i l i t y is an i n t e g r a l 
r e q u i r e m e n t for d o c u m e n t i n g c o m p e t i t i o n for food 
( K l e i n & Staa land, 1984 ; G u n n , 1990) , yet data 
p e r t a i n i n g to forage a v a i l a b i l i t y was c o n s p i c u o u s l y 
absent f r o m previous s tudies . Therefore , W i l k i n s o n 
et al.*s (1976) conc lus ions about the l a c k of c o m p e 
t i t i o n between m u s k o x e n a n d c a r i b o u o n B a n k s 
Is land are not s u r p r i s i n g . T h e i r s t u d y was c o n d u c 
ted i n s u m m e r , w h e n forage q u a l i t y a n d a v a i l a b i l i t y 
are h ighesr . 

C u r r e n t l y , the c a r i b o u p o p u l a t i o n o n B a n k s 
Is land is 1 6 - f o l d smal ler a n d the m u s k o x p o p u l a t i 
on 1 6 - f o l d larger t h a n i n 1 9 7 2 , thetefore previous 
results a n d conclus ions are l i k e l y to di f fer f r o m ours. 
A l t h o u g h W i l k i n s o n et al. (1976) and Shank et al. 
(1978) t u l e d out c o m p e t i t i o n for f o o d between 
m u s k o x e n and c a r i b o u , the i r results demo ns t ra ted 
subs tant ia l s i m i l a t i t y (PS) i n d i e t be tween the t w o 
species d u r i n g b o r h w i n t e t ( M a r c h ) a n d s u m m e r 
( A u g u s t ) (Table 1.). P S i n the diets f o u n d i n the 
1970's m a y be inf la ted s o m e w h a t i n r e l a t i o n to our 
f i n d i n g s because the die t was o n l y p a r t i t i o n e d i n t o 
5 c o m p o n e n t s versus o u r 7 c o m p o n e n t s . O u r fin
d i n g s i n d i c a t e d : i) considerable s i m i l a r i t y i n d ie t 
be tween the 2 ungulates regardless o f m u s k o x d e n 
sity, i i ) a not iceable absence of l i c h e n i n the d ie t o f 
c a r i b o u , i i i ) a not iceable absence of grasses i n the 
diet o f b o t h c a t i b o u and m u s k o x e n , a n d iv) sedges 
and w i l l o w s wete f o u n d t h r o u g h o u t a l l habi tats , b u t 
grasses were f o u n d m o s t l y i n u p l a n d habi tats . 

T h e die t o f c a r i b o u was m o r e diverse r h a n that of 
m u s k o x e n , b e i n g d o m i n a t e d b y 4 ma jor forage 
g r o u p s , sedge, w i l l o w , rose/saxifrage, a n d l e g u m e . 
There was a d i s t i n c t seasonal shif t i n p r o p o r t i o n s of 
w i l l o w , rose/saxifrage, and l e g u m e . W i l l o w use was 
greatest d u r i n g J u n e t h r o u g h A u g u s t , p r e s u m a b l y 
w h e n new g r o w t h leaves and stems are h i g h i n c r u 
de p r o t e i n a n d energy content . Rose/saxifrage and 
l e g u m e , as w e l l as sedge, p r e d o m i n a t e d f r o m 
O c t o b e r to M a y . Sedge and rose/saxifrage occur i n 
a l l three u p l a n d habitats a n d wet sedge meadows o n 
B a n k s I s land , whereas legumes occur o n l y o n the 
u p l a n d habi tats . T h e gtass c o m p o n e n t of the diet 
reported i n the eatly 1970's ( W i l k i n s o n et al., 1976 ; 
Shank et al, 1978) , was not i ceab ly absent i n the 
1990's . Rose/saxifrage, l egumes , and other forbs 
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appear to have teplaced this c o m p o n e n t of the d ie t . 
T h e lack of l i c h e n i n the d ie t was consistent w i t h 
p r e v i o u s findings (Shank et al, 1978) , a n d is l i k e l y 
related to l o w a v a i l a b i l i t y . La t te t & N a g y (1996) 
f o u n d s i m i l a r percenrages of l i c h e n i n the r u m e n 
contents and faecal m a t e r i a l o f m a i n l a n d barren-
g r o u n d c a r i b o u d u r i n g w i n t e t i n d i c a t i n g that the 
p r o p o r t i o n of l i c h e n i n the d ie t , d e t e r m i n e d f r o m 
the analyses o f faecal p l a n t f ragments , was not s i g n i 
ficantly i n f l u e n c e d by h i g h l i c h e n d i g e s t i b i l i t y 
d u r i n g w i n t e r . T h e 2 .96 g/m 2 we report is a lmost 
5 - f o l d l o w e r t h a n the 14 g/m 2 reported on Coats 
I s land ( O u e l l e t et al, 1996) , an i s l a n d considered to 
have a l o w s t a n d i n g crop of l i c h e n . 

T h e m u s k o x d i e t was d o m i n a t e d by seasonally 
v a r y i n g p r o p o r t i o n s of sedge a n d w i l l o w regardless 
o f m u s k o x density. S t a n d i n g crop and occurrence of 
sedges i n wet sedge meadows was s i m i l a r between 
areas, and therefore c o u l d not e x p l a i n the latger p r o 
p o r t i o n s of sedge i n the diet o f a n i m a l s i n the l o w 
dens i ty area. T h e increased occurrence of legumes 
i n the d ie t o f a n i m a l s i n the h i g h dens i ty atea 
d u r i n g J u l y m a y be related to a v a i l a b i l i t y . L e g u m e 
s t a n d i n g crop a n d occurrence i n u p l a n d barren a n d 
h u m m o c k t u n d r a habitats was greater i n rhose 
habitats present i n the h i g h dens i ty area. J u l y is the 
peak i n avai lable etude p r o t e i n of legumes ( N . 
Larter & J . N a g y , u n p u b l . data). 

T h e occurrence of w i l l o w i n b o t h the w i n t e t 
( M a r c h ) and s u m m e r ( A u g u s t ) diets o f m u s k o x e n i n 
the h i g h dens i ty area was 2 - 3 t imes greater t h a n 
that f o u n d by W i l k i n s o n et al. (1976) and Shank et 
al. (1978) i n the 1970's . T h i s dif ference cannot be 
a t t r i b u t e d to the difference i n t e c h n i q u e used to 
d e t e r m i n e die t . T h e macroscopic t e c h n i q u e used by 
W i l k i n s o n et al. (1976) and Shank et al. (1978) is 
m o r e l i k e l y ro overest imate w i l l o w t h a n the m i c r o s 
copic t echnique w e used, because w i l l o w patt ic les 
are general ly larger t h a n those of other forages and 
are easily i d e n t i f i a b l e . W h e t h e r or not increased 
die tary w i l l o w is re lated to a decrease i n sedge avai 
l a b i l i t y or an increase i n w i l l o w a v a i l a b i l i t y is u n k 
n o w n . Sedge a v a i l a b i l i t y w o u l d appear to be h i g h . 
S t a n d i n g crop of sedges i n wet sedge meadows i n 
the peak of the g r o w i n g season ranged f r o m 5 3 - 6 5 
g/m 2 . T h i s is greater t h a n the 36 g/m 2 f o u n d i n wet 
sedge meadows at S v e t d r u p Pass, E l l e s m e r e I s land , 
where the diet o f m u s k o x e n is a lmost exc lus ive ly 
sedge ( R a i l l a r d , 1992) . Increas ing c o m p e t i t i o n for 
sedges m a y have resul ted i n an inctease i n rhe use of 
other forages, l i k e w i l l o w . S m i t h (1996) d e m o n 
strated that wet m e a d o w s subjected to g r a z i n g b y a 
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h i g h dens i ty o f m u s k o x e n had decreased net above-
g r o u n d p r i m a r y p r o d u c t i v i t y , a n d that o v e r - c o m 
p e n s a t i o n o f p l a n t g r o w t h d i d not occur. 

Increas ing use o f w i l l o w s , especial ly d u r i n g w i n 
ter, b y a r a p i d l y increas ing p o p u l a t i o n of m u s k o x e n 
is o f i m m e d i a t e concern . D u r i n g w i n t e r , w i l l o w s 
are d o r m a n t a n d m a n y years o f g r o w t h can be r e m o 
v e d , p o s s i b l y m o r e than c o u l d be replaced d u r i n g 
one g r o w i n g season. W i l l o w t w i g s o f >4 years 
g r o w t h have been f o u n d i n the r u m e n o f a d u l t m u s 
k o x e n d u r i n g A p r i l ( N . La t ter & J . N a g y , u n p u b l . 
data). C o n t i n u e d c r o p p i n g o f m o s t p r e v i o u s years 
t w i g s and buds m a y stress w i l l o w plants b e y o n d 
tecovery a n d increase p lant m o r t a l i t y . R e d u c t i o n s 
i n new g r o w t h o f w i l l o w s d u r i n g J u n e to A u g u s t 
m a y have serious consequences for c a r i b o u w h o u t i 
l i ze t h e m as a p r i m a r y food source d u r i n g this t i m e 
of l a c t a t i o n and b o d y g r o w t h . 

T h e elevated w i n t e r use of w i l l o w s m a y be 
somewhat h i g h e t than n o r m a l for o u r M a r c h a n d 
M a y data because the h i g h dens i ty m u s k o x area dara 
were co l lec ted i n 1993 . D u r i n g w i n t e r 1 9 9 2 - 1 9 9 3 , 
B a n k s Is land had m o r e s n o w f a l l t h a n i n subsequent 
w i n t e r s , r e s u l t i n g i n a deeper a n d denser snow cover 
o f wet sedge meadows and u p l a n d battens d u r i n g 
late w i n t e r . M u s k o x crater sites wete rare i n wet 
sedge m e a d o w s , w i t h the m a j o r i t y i n u p l a n d h a b i 
tats ( N . Lar ter & J . N a g y , u n p u b l . data). These 
snow c o n d i t i o n s m a y have forced m u s k o x e n to feed 
m o r e i n u p l a n d s , where there is a h i g h e r p r o p o r t i o n 
o f w i l l o w forage, and therefore m a y have biased o u r 
data . Regardless , data co l lec ted i n N o v e m b e r , 
D e c e m b e r , February and A p r i l o f the f o l l o w i n g w i n -
tet showed m u c h h i g h e r w i l l o w use t h a n that f o u n d 
i n the 1970's . S n o w d e p t h a n d dens i ty i n wet sedge 
meadows a n d u p l a n d barrens was l o w e r and nearer 
n o r m a l d u r i n g the 1 9 9 3 - 1 9 9 4 w i n t e r ( N . Lar ter & 
J . N a g y , u n p u b l . data). 

M u c h of the t r a d i t i o n a l w i n t e r i n g area o f c a r i b o u 
overlaps the h i g h densi ty m u s k o x area. A n y d ie tary 
overlap w i t h m u s k o x e n m a y be m a g n i f i e d s h o u l d 
harsh snow c o n d i t i o n s o c c u r S i m i l a r habitats p r o 
v i d e re la t ive ly s i m i l a r s t a n d i n g crops o f e i g h t m a j o r 
forage classes w i t h the poss ib le e x c e p t i o n o f l e g u 
mes and Dryas integrifolia w h i c h are m o r e p r o m i 
nent , b o t h i n occurrence and s t a n d i n g crop m e a s u 
res, i n the h i g h densi ty m u s k o x areas. H o w e v e r , 
because we have not c o m p l e t e d habi ta t m a p p i n g i n 
these ateas, these data m u s t be treated w i t h c a u t i o n 
t e g a r d i n g an absolute measure o f forage a v a i l a b i l i t y . 
H i g h e r frequency occurrence o f forages does not 
necessarily ind ica te increased s t a n d i n g crop . 
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A l t h o u g h c a r i b o u a n d m u s k o x e n have di f ferent 
m o r p h o l o g i c a l and p h y s i o l o g i c a l adaptat ions w h i c h 
enable t h e m to u t i l i z e forage resources w i t h l i t t l e 
over lap , o u r i n t e r p r e t a t i o n o f data repor ted by 
W i l k i n s o n et al. (1976) , a n d Shank et al. ( 1978) s u g 
gests d ie tary over lap of forage classes o c c u r r e d i n 
the early 1970's o n B a n k s I s land . D i e t a r y over lap 
be tween c a r i b o u a n d m u s k o x e n has since become 
e v i d e n t d u r i n g 11 m o n t h s o f the year, is greater i n 
areas o f h i g h m u s k o x densi ty , and m a y increase 
d u r i n g w i n t e r s w i t h e levated snow d e p t h a n d d e n s i 
ty. C u r r e n t l y , data cannot d i sprove or p r o v e that 
forage c o m p e t i t i o n has o c c u r r e d or is o c c u r r i n g . 
H o w e v e r , g i v e n : i) increased w i l l o w u t i l i z a t i o n by a 
r a p i d l y i n c r e a s i n g m u s k o x p o p u l a t i o n , w h i c h m a y 
increase d u r i n g harsh w i n t e r s , a n d i i ) the f o u r - f o l d 
increase i n dens i ty o f a re la t ive ly sedentary p o t e n t i a l 
c o m p e t i t o r for food i n t r a d i t i o n a l c a r i b o u w i n t e r i n g 
areas berween 1985 a n d 1994 , the p o t e n t i a l i m p a c t 
o f m u s k o x e n o n the c a r i b o u w i n t e t range a n d ava i 
l a b i l i t y o f w i l l o w s m a y w e l l be a factor l i m i t i n g the 
recovery o f the Peary c a r i b o u p o p u l a t i o n . 
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