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Abstract: The diet o f woodland caribou (Rangifer tarandus caribou) populations i n the foothills and R o c k y Mountains o f 
west-central Alberta was estimated by microhistological analyses o f feces collected i n winter and summer. In winter, ter­
restrial lichens averaged 60-83% o f fecal fragment densities i n both areas. In the mountains, decreasing proportions o f 
terrestrial lichens and increasing proportions o f conifer needles and moss indicated decreasing accessibility o f forage 
because o f deeper/harder snow. Apparent diets i n summer were dominated by Salix spp., sedges, and lichens. However , 
forb inflorescences and stems were largely undetected by the microhistological technique and results for summer sam­
ples must be interpreted accordingly. W e conclude that the conservation and management o f forest ecotypes o f caribou 
must include options o f l ichen-r ich habitats as a major component o f management plans. 
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Introduction 
K n o w l e d g e o f d ie t is fundamenta l to d e f i n i t i o n o f a 
species n i c h e , habitat, and e c o l o g y . D i e t a r y i n f o r ­
m a t i o n for w o o d l a n d c a r i b o u is scanty i n bo rea l and 
co rd i l l e r an forests o f wes te rn C a n a d a east o f the 
C o n t i n e n t a l D i v i d e . S u c h i n f o r m a t i o n is needed to 
he lp conserve c a r i b o u i n the sou the rn c o m m e r c i a l 
forest, w h i c h w i l l be p e r m a n e n t l y al tered b y fore ­
stry and o ther deve lopments . T h e p r i m a r y habitat 
c o n c e r n is r e d u c e d p r o p o r t i o n s a n d sizes o f pos t ­
r o t a t i o n forests a n d f ragmenta t ion . F u r t h e r m o r e , 
managers o f p ro tec t ed ecosystems, such as Jasper 
N a t i o n a l Pa rk , are responsible for vege ta t ion m a n a ­
gemen t that affects f o o d supplies o f c a r i b o u and the 
e c o l o g y o f all species. W h a t sorts o f habitats s h o u l d 
be safeguarded? A r e l i chens essential to the v i a b i l i t y 
o f forest-alpine ecotypes o f c a r i b o u i n wes te rn 
Canada? 

O u r p r i m a r y objec t ive was to assess a n d c o m p a ­
re the w i n t e r diet o f popu la t ions o f c a r i b o u i n wes t -
centra l A l b e r t a i n re la t ion to season, s n o w characte­
ristics, and geographic l o c a t i o n . O n e g roup o f fecal 
samples came f r o m w i n t e r ranges o n the "east s lo ­
pes" o f the R o c k y M o u n t a i n s and are t e r m e d the 
" footh i l l s" g r o u p . I n w i n t e r , there are t w o subpo¬
pula t ions w i t h i n each p o p u l a t i o n o f m o u n t a i n 
(forest-alpine) a n d w o o d l a n d (forest) ecotypes o f 
c a r i b o u i n the foothi l l s ( E d m o n d s , 1988) (F ig . 1). 
T h e forest-alpine eco type migrates i n t o a lp ine areas 

o f the W i l l m o r e W i l d e r n e s s , n o r t h e r n Jasper 
N a t i o n a l Pa rk , a n d adjacent B r i t i s h C o l u m b i a to 
calve a n d spend the summer . I n a d d i t i o n , c o m p o s i ­
te samples w e r e ob t a ined f r o m a forest eco type that 
occup ies habitat y e a r - r o u n d i n the bo rea l forest. 
T h e s e c o n d g r o u p o f samples came f r o m c a r i b o u 
w i n t e r i n g i n the R o c k y M o u n t a i n s , m o s t l y i n 
watersheds o f Jasper N a t i o n a l Pa rk . These ca r i bou , 
i n three subpopula t ions , traverse a lp ine , subalpine , 
a n d m o n t a n e regions o v e r short distances. 

W e also e x a m i n e d feed ing craters d u g i n the 
s n o w b y c a r i b o u i n b o t h areas. T h e purpose was to 
ob ta in i n d e p e n d e n t i n f o r m a t i o n o n diet b y e x a m i ­
n i n g plant species present at f eed ing sites. A n o t h e r 
ob jec t ive was to o b t a i n insights i n to forage se lec t ion 
b y c a r i b o u b y c o m p a r i n g data f r o m the m i c r o h i s t o ­
l o g i c a l t e chn ique w i t h the relat ive f requency o f 
p lant species f o u n d i n f eed ing craters. A d d i t i o n a l l y , 
w e c h e c k e d the accuracy o f the m i c r o h i s t o l o g i c a l 
t echn ique o n plant species m i x e d b y d r y w e i g h t i n 
p r o p o r t i o n s that s imula ted w i n t e r diet . W e also 
assessed the ab i l i ty o f the t e chn ique to detect plants 
i n the s u m m e r diet . 

Methods 
Pellets were obta ined th roughou t the year f r o m seve­
ral locat ions o n the ranges o f the ca r ibou popula t ions . 
Fresh pellets f r o m 5-30 groups were p o o l e d in to a 
compos i te sample b y t ak ing about equal amounts (2-
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Fig . 1. Locations where fecal samples were obtained for 
this study o f caribou diet. 

5 pellets depend ing o n size) f r o m each g roup . 
M i c r o h i s t o l o g i c a l analyses at the C o m p o s i t i o n 
Analys is Labora to ry i n For t C o l l i n s , C o l o r a d o , c o n s i ­
sted o f 20 fields i n each o f 5 slides. Percent relative 
densities o f discerned plant fragments was shortened 
to "fragment densities" i n this report , and t e rmed 
"apparent diets" to facilitate presentat ion o f results. 

P l an t species present at the b o t t o m o f s n o w c ra ­
ters d u g b y c a r i b o u w e r e r e c o r d e d a n d c o n v e r t e d to 
f requency o f occu r r ence . T h o s e data reveal l i t t le 
about relat ive c o n s u m p t i o n o f forages b y c a r i b o u . 
H o w e v e r , inferences can be made about p lant selec­
t i o n b y c o m p a r i n g occu r r ence i n craters w i t h fecal 
analyses a n d b y o b s e r v i n g plant c o m p o s i t i o n i n c r a ­
ters a n d pe r iphe ra l to t h e m . S n o w depths a n d h a r d ­
ness w e r e r e c o r d e d at a m i n i m u m o f 10 poin ts at 
crater per ipher ies and i n openings i n the forest. 
C a r i b o u w e r e obse rved feed ing i n s u m m e r and the 
f requency occu r r ence o f grazed plants (parts r e m o ­
ved) w e r e ta l l ied . T w o mix tu re s o f plants w i t h d ry 
we igh t s that s imula ted w i n t e r diets w e r e sent to the 
labora tory a n d the results c o m p a r e d . 

A l l comparisons o f plant species compos i t i on i n 
fecal samples among seasons, areas, and years were 
tested using Chi -square and K r u s k a l - W a l k s tests. D a t a 

Table 1. Plant fragment densities in caribou fecal pellets 
collected i n winter from 1979-80 through 
1982-83 i n the Alberta foothills". 

Fragment densities (%)  
1979-80 1980-81 1981-82 1982-83 

N o . o f samples 7 23 37 12 

A v e . snow depth: 60 <45 91 <45 
openings 
A v e . snow depth: 41 15 62 25 
craters 

Terrestrial lichens b 60 71 79 72* 
Arboreal lichens <1 <1 2 <1 
Graminoids 6 5 3 4 
Conifer (Pinus & Picea) 22 16 14 13 
Equisetum spp. <1 1 1 N A C 

Shrubs 6 5 1 4 
Moss 2 <1 0 2 
Other species 3 1 0 4 

1 A la Peche, Prairie Creek, and Little Smoky R i v e r 
regions. 

b Cladonia-type, Cetraria-type, and Peltigera spp. lichens. 
1 Data not available. 
* indicates significant variation in row (Chi-square p<0.05). 

for months , years, and locations were p o o l e d where 
there was no statistical difference (p>0.05) be tween or 
a m o n g them. Compar i sons be tween the t w o major 
study areas were made after results were adjusted b y 
the amount o f conifer needles and moss. W e assumed 
that b o t h o f those plant groups were ingested i n c i d e n ­
tally w i t h l ichens and diet comparisons were best 
made o n species selected by car ibou. 

Results 
Apparent Winter Diet in the Foothills 
S e v e n t y - n i n e c o m p o s i t e fecal samples w e r e o b t a i ­
n e d f r o m the A la P e c h e , P ra i r i e C r e e k , a n d L i t t l e 
S m o k y R i v e r drainages (F ig . 1) t h r o u g h o u t the 
win te r s ( O c t o b e r - A p r i l ) o f 1 9 7 9 / 8 0 t h r o u g h 
1 9 8 2 / 8 3 ( E d m o n d s & B l o o m f i e l d , 1984) . T h e 
apparent diets w e r e almost i den t i ca l for a l l three 
areas and w i n t e r months . There fore , data we re p o o ­
led . T h e apparent diet o f ca r ibou o n w i n t e r ranges i n 
the foothil ls va r i ed l i t t le ove r four win ters i n spite o f 
p r o n o u n c e d differences i n s n o w depth (Table 1). 

Winter diet in the Rocky Mountains 
A p p a r e n t diets w e r e s imi lar a m o n g years w i t h i n 
watersheds ( T h o m a s , 1993) bu t species c o m p o s i t i o n 
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Table 2. Plant fragment densities in caribou fecal pellets 
collected from October through A p r i l , 1988-89 
and 1989-90, i n the R o c k y Mountains*. 

Fragment densities (%) 
Early winter Late winter 

M o n t h Oc t N o v D e c Jan Feb M a r A p r 
N o . samples 7 7 8 6 8 9 8 

Terrestrial lichens 79 78 83 79 71 70 67 
Arboreal lichens 1 1 1 1 1 1 1 
Graminoids 5 2 2 2 1 1 2 
Conifer needles 4 7 6 9 13 12 18* 
Equisetum spp. 3 2 2 2 0 1 2 
Ledum spp. 3 4 3 4 6 7 5 
Moss 2 3 3 2 7 6 4 
Other species 3 3 0 1 1 2 1 

1 Mal igne , Astoria, and Sunwapta river valleys o f Jasper 
National Park. 

* indicates significant variation i n row (Chi-square 
p<0.05). 

changed o v e r the w i n t e r (Table 2). I n compar i sons 
o f early a n d late w i n t e r , p r o p o r t i o n s o f terrestrial 
l ichens , g ramino ids , and Equisetum spp. d e c l i n e d 
w h i l e p r o p o r t i o n s o f conifers , Ledum spp., and m o s ­
ses increased. 

Var ia t ions i n apparent diets we re slight i n early 
w i n t e r a m o n g three regions i n the mounta ins : 
M a l i g n e , As to r i a , and Sunwap ta watersheds (F ig . 1). 
In late w i n t e r , plant species compos i t ions were s i m i ­
lar i n ca r ibou feces f r o m those watersheds. H o w e v e r , 
p ropor t ions o f terrestrial l ichens were l o w e r i n t w o 
watersheds (Mie t t e & W h i r l p o o l , F i g . 1), near the 
C o n t i n e n t a l D i v i d e , and i n areas south o f Jasper 
N a t i o n a l Park . Increased p ropor t ions o f Ledum spp. 
and moss accoun ted for most o f the difference. 

W i n t e r dietary in fo rma t ion for the R o c k y 
M o u n t a i n s (Table 2) exc luded results f r o m t w o areas 
where atypical foraging occu r red i n win te r . C a r i b o u 
foraged o n the M e d i c i n e L a k e d r a w d o w n delta, w h e ­
re fresh pellets col lec ted d u r i n g the w i n t e r conta ined 
mos t ly fragments of Equisetum variegatum. A t a second 
loca t i on o f the M a l i g n e V a l l e y , ca r ibou fed mos t ly o n 
arboreal l ichens (Bryoria spp. and Alectoria spp.) i n 
forests o lder than 400 years and w i t h an easterly 
exposure. Long- s t r and l ichens g rew o n w i d e l y spaced 
large and tall fir (Abies lasiocarpa) and spruce (Picea eng-
lemanni). T h a t p r o t e i n - p o o r diet ( N i e m i n e n & 
H e i s k a r i , 1989) was supplemented w i t h E. scirpoides. 

T h e t w o species o f horsetails that w e r e eaten b y 
c a r i b o u i n w i n t e r w e r e w i n t e r - g r e e n forms. 
Samples o f E. variegatum a n d E. scirpoides ob t a ined i n 

Table 3. Mean relative densities of plant fragments in w i n ­
ter feces of two populations of caribou in Alberta 
and the densities adjusted by the proportion of 
conifer needles and moss. 

Foothills' R o c k y Mountains' 1 

Unadjusted Adjusted1 Unadjusted Adjusted' 
Plant group Mean SD Mean Mean SD Mean 

Terrestrial lichens 69.9 (10.4) 85 74.3 (11.7) 87 
- Cladonia type 41.1 (8.7) 50 69.7* (11.6) 82 
- Cetraria type 25.0 (6.3) 30 2.5* (2.2) 3 
- Peltigera spp. 3.8 (5.6) 5 2.0 (3.3) 2 
Arboreal lichens 1.1 (1.1) 1 0.9 (1.0) 
L o w shrubs 4.4 (2.9) 5 5.5 (7.8) 6 
Graminoids 4.7 (3.2) 6 2.0 (2.3) 2 
Equisetum spp. 0.7 (0.7) 1 1.2 (1.9) 
Other species 1.4 1 1.2 3 
Conifer needles 17.1 (7.9) 10.7 (7.6) 
Moss 0.7 (1.4) 4.2 (4.9) 

* A la Peche, Prairie Creek, and Little Smoky River waters­
heds (n=79 composite samples). 

b Maligne, Astoria, and Sunwapta valleys (n=53 composite 
samples). 

c Adjusted by the proportion of conifer needles and moss to 
reflect forages selected by caribou and not consumed inc i ­
dentally with lichens. 
Significant difference (Chi-square and t test). 

J u l y c o n t a i n e d 10 .2% a n d 9 .2% p r o t e i n , respec t ive­
l y . T h r e e samples o f E. scirpoides co l l e c t ed i n M a r c h 
i n Saska tchewan c o n t a i n e d 6.8% p r o t e i n . 

A l p i n e areas w i t h adequate f o o d supplies w e r e 
used i n the foothi l l s a n d the m o u n t a i n s i n win te r s 
w h e n the slopes w e r e w i n d s w e p t . Dryas spp. was 
the mos t consistent i t e m i n the diet . I n a sample 
f r o m n o r t h e r n Jasper N a t i o n a l Pa rk , Vaccinium spp. 
(most ly berries) a n d Dryas spp. c o m p r i s e d 8 8 % o f 
the fecal fragments. 

Apparent diet in the foothills and the Rocky Mountains 
T h e r e was n o statistical difference i n the results for 
ma jor forage groups b e t w e e n the t w o major w i n t e ­
r i n g areas (Table 3) . T h e r e w e r e s ignif icant d i f fe­
rences w i t h i n plant types, s u c h as less Cladonia-type 
l i chens a n d m o r e Cetraria spp. a n d con i fe r needles i n 
the foothi l l s samples. O t h e r differences no t ref lected 
i n T a b l e 3 w e r e m o r e Vaccinium/Empetrum a n d less 
Ledum spp. i n fecal samples f r o m the foothi l l s c o m ­
pared w i t h those f r o m the moun ta in s . 

Frequency of occurrence of plant species in craters 
F r e q u e n c y o f o c c u r r e n c e (presence-absence data) i n 
craters revea led h i g h occur rences o f Cladonia spp., 
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Table 4. Frequency o f occurrence o f abundant plant species i n snow craters dug by caribou throughout winter i n the 
foothills and R o c k y Mountains. 

Frequency o f occurrence (%) i n craters1  

Species Foothills Mal igne Cavel l Sunwapta Poboktan 
or group (n=478) (n=105) (n=132) (n=79) (n=52) 

Cladonia type 63 90 89 92 67 

Cladina mitis 64 79 86 28 19 

Peltigera spp. 19 71 45 61 56 
Stereocaulon spp. 12 20 19 3 2 
Graminoids 23 30 4 42 94 
Ledum spp. 52 36 43 11 12 
V. vitis idaea 61 75 64 58 25 
Moss 47 66 58 65 71 

* 50% means that the plant was detected i n half o f the craters examined. These are presence-absence data. 
Note : Variat ion significant (Chi-square, p<0.05) i n rows except moss. 

Cladina mitis, Peltigera spp., moss, Ledum spp., a n d 
Vaccinium vitis-idaea (Table 4) . T h e r e was s ignif icant 
r eg iona l v a r i a t i o n i n the p r o p o r t i o n o f Cladonia-
type l ichens a n d a major c o m p o n e n t , C. mitis. T h e 
cons is tency o f w i n t e r diet (Table 3) i n contrast to 
the s ignif icant va r i a t i on i n major vege ta t ion species 
i n the craters (Table 4) i n d i c a t e d that c a r i b o u w e r e 
se lec t ing for Cladina-type l i chens a n d se lect ing 
against l o w shrubs a n d moss. 

Summer diet in the Rocky Mountains 
Terrestr ial l ichens, Salix spp., and graminoids c o m p r i ­
sed 8 4 - 9 1 % o f apparent diets o f the m o u n t a i n p o p u l a ­
tions o f car ibou (Table 5). P ropor t ions var ied s igni f i ­
cantly over the 3 months , reflecting changing prefe-

Table 5. Plant fragment densities i n caribou feces collec­
ted from June through August, 1989-90, i n 
alpine areas o f the R o c k y Mountains. 

Fragment densities (%) 
M o n t h June July August 

N o . comp, samples 3 10 10 

Terrestrial lichens* 55 29 40 
Salix spp. 16 45 25 
Graminoids 14 10 26 
Conifer needles 7 <1 3 
Moss 3 5 2 
Equisetutn spp. 1 4 2 
Ledum spp. 2 3 2 
Arboreal lichens 1 <1 <1 
Other 1 3 0 

1 Cladonia, Cetraria, and Peltigera types. 
Note : These data are biased by absence o f forbs (see 
text). 

rences and, perhaps, dietary va r i a t i on a m o n g groups 
o f c a r i b o u . Sedges w e r e eaten as early as m i d - A p r i l 
i n va l l ey bo t toms . F o r b m e a d o w s , i n seepage areas 
and a l o n g a lpine streams, w e r e used ex tens ive ly i n 
summer . I n m i d - A u g u s t , c a r i b o u c o n s u m e d at least 
19 species o f forbs i n a lp ine areas that w e n t u n d e ­
tected i n the fecal samples co l l e c t ed c o n c u r r e n t l y 

Table 6. Percent composit ion (dry weight) o f plant spe­
cies i n two mixtures simulating the apparent 
diet o f caribou i n the mountains i n early and 
late winter and microhistological ("micro") 
fragment relative densities o f the undigested 
mixture. 

Compos i t ion (%) 
Plant Sampli : # 1 Sample #2 

species Mix tu re M i c r o Mix tu re M i c r o 

Cladonia type* 75 75.8 65 70.5 
Cetraria nivalis 3 2.3 2 0.3 
Bryoria spp. 1 3.1 1 6.0 
Usnea spp. 0 1.0 0 0.1 
Peltigera apthosa 2 2.2 2 2.6 
Ledum spp. 4 5.6 6 7.2 
Pinus contorta 6 0.9 12 4.3 
Picea englemanni 1 0 2 0 
Carex spp. 3 2.7 3 1.1 
Poa spp. 0 0.9 0 0.2 
Pleurozium schreberi 3 4.4 6 6.5 
Equisetum scirpoides 2 1.1 1 1.0 

' Proportions (%) i n samples 1 & 2, respectively: Cladina 
mitis 40, 34; C . rangiferina 10, 9; Stereocaulon spp. 10, 9; 
Cladonia uncialis 5, 4; Other Cladonia spp. 10, 9 (Cladonia 
cornuta and Cladonia ecmocyna i n a 1:1 ratio). 

b Dead, b rown needles in the litter. 
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( T h o m a s , 1993) . The re fo re , apparent diets i n s u m ­
m e r m a y be h i g h l y biased u s i n g the m i c r o h i s t o l o g i -
cal t echn ique , as c a u t i o n e d b y others (e.g., Boer t j e 
etal, 1985) . 

T h e o n l y data for the p o p u l a t i o n that w i n t e r e d 
i n the foothi l l s was for A u g u s t i n a lpine areas n o r t h 
and no r thwes t o f Jasper N a t i o n a l Pa rk . T h e r e , the 
apparent diet was 5 4 % terrestrial l i chens , 3 8 % 
shrubs, 5% g ramino ids , 2 % forbs, and 1% arboreal 
l i chens ( E d m o n d s & B l o o m f i e l d , 1984). B y late 
Sep tember and O c t o b e r , i n the same area, the 
l i c h e n c o m p o n e n t increased to 7 3 % and shrubs 
decreased to 16%. 

Plant proportions versus fragment relative densities 
T h e m i c r o h i s t o l o g i c a l results for t w o n o n - d i g e s t e d 
mix tu res that s imula ted die t revea led close corres­
p o n d e n c e except for P i n u s con to r t a needles a n d 
Bryoria spp. (Table 6). 

Discussion 
T h e w i n t e r diet o f c a r i b o u i n wes t -cen t ra l A l b e r t a 
d i d no t change apprec iably , e i ther spatially or t e m -
pora r ly , p r o v i d e d the s n o w c o v e r was soft, regard­
less o f depth . T h e differences i n apparent diet 
a m o n g loca t ions i n the m o u n t a i n s reflected, for the 
mos t part, var ia t ions i n relat ive forage avai lab i l i ty 
caused b y deep s n o w c o n t a i n i n g ha rd layers, i n c l u ­
d i n g i ce . H i g h evergreen shrub a n d moss con ten t i n 
the w i n t e r diet w e r e ind ica tors o f p o o r range c o n d i ­
t i o n o r p o o r avai labi l i ty , as f o u n d i n A l a s k a 
(Boert je , 1984) . 

T h e diet o f three subspecies o f c a r i b o u that w i n ­
ter i n borea l a n d co rd i l l e r an forests, w h e r e soft 
s n o w general ly is < 6 0 c m deep, we re r emarkab ly 
s imi la r ( T h o m a s & B a r r y , 1991 ; R u s s e l l et al, 1993 , 
this s tudy). T h i s s imi la r i ty poin ts to c a r i b o u " l i c h e -
n o p h i l i a " a n d a h i g h degree o f cons is tency i n surfa­
ce vege ta t ion u n d e r mature and o l d - g r o w t h p i n e 
forests o v e r w i d e geograph ic areas. 

T h e genus Rangifer is a l i c h e n specialist a l t h o u g h 
o ther herb ivores eat l i chens oppor tun i s t i ca l ly . 
C a r i b o u can surv ive o n g ramino ids , forbs, and l o w 
shrubs i n cer ta in env i ronmen t s . These genera l ly are 
insular , n o n - m i g r a t o r y popu la t ions no t subject to 
m u c h p r e d a t i o n o r severe insect harassment. T h e 
large herds o f c a r i b o u exp lo i t terrestrial l i chens w i t ­
h o u t e x c e p t i o n . A l l species except Peltigera spp. 
o c c u r r e d m o r e f requent ly i n c a r i b o u craters than i n 
r a n d o m snowplo t s used as cont ro ls ( E d m o n d s & 
B l o o m f i e l d , 1984) . Pa radox ica l l y , the o ther l i c h e n 
genus w i t h h i g h p r o t e i n content , Stereocaulon, is 
e s c h e w e d b y c a r i b o u w h e r e i t is abundant ( T h o m a s , 
1994) . 

Ter res t r ia l l ichens , w h e n d a m p and w h e r e ava i ­
lable , are c o n s u m e d i n s u m m e r b y c a r i b o u (rev. b y 

Boer t j e , 1984; T h o m a s , 1993) . T h e y are a h i g h 
energy source and the i r c o n t i n u e d use i n s u m m e r 
m a y be necessary to m a i n t a i n a m i c r o f l o r a that is 
efficient at d iges t ing t h e m . 

W i n t e r - g r e e n forms o f Equisetum spp. are selec­
ted b y c a r i b o u i n w i n t e r as i nd i ca t ed b y h i g h use o f 
E. variegatum o n the M e d i c i n e L a k e delta and crate-
r i n g for the sparse, w i r y E. scirpoides. M o o s e (Alces 
alces) also cratered for the same species. Equisetum 
spp. genera l ly have p r o t e i n levels o f 8% to 1 0 % 
(range 5% to 15%) and are r i c h i n minera ls 
( N i e m i n e n & H e i s k a r i , 1989) . W i n t e r - g r e e n grasses 
a n d sedges are also i m p o r t a n t sources o f p r o t e i n i n 
w i n t e r . 

Management implications 
C a r i b o u dietary i n f o r m a t i o n and field observat ions 
i n the study areas i nd i ca t ed the n e e d for w i n t e r 
habitats w h e r e terrestrial l i chens w e r e re la t ive ly 
abundant . These general ly w e r e o p e n , p i n e - d o m i ­
nated forests o lde r than 80 a n d 100 years i n the 
F o o t h i l l s a n d R o c k y M o u n t a i n s , respect ively . I n 
win te r s w i t h deep and crusted s n o w , some c a r i b o u 
m o v e d to areas o f more - f avourab le s n o w . T h o s e 
w e r e o l d sp ruce / f i r d o m i n a t e d forest (>130 years i n 
the Foo th i l l s and > 2 0 0 years i n the mounta ins ) w i t h 
h i g h arboreal l i c h e n biomass; a lpine ridges w i t h l i t t ­
le s n o w cover ; o r subalpine and m o n t a n e val leys 
w i t h re la t ive ly s h a l l o w s n o w . 

A l t e r n a t i v e w i n t e r i n g areas m a y b e c o m e i m p o r ­
tant o r c r i t i ca l to c a r i b o u i n o n l y 1 w i n t e r o f 10 o r 
20 . T h e r e are at least three reasons w h y c a r i b o u 
n e e d o p t i o n a l areas to forage at r eg iona l and l o c a l 
scales. (1) T h e y n e e d o p t i o n a l regions to t ravel to 
w h e n e n v i r o n m e n t a l cond i t i ons are unfavourable i n 
parts o f the t rad i t iona l w i n t e r range. (2) T h e y n e e d 
alternate areas to p reven t ove rg raz ing and to a l l o w 
grazed areas to r e c o v e r l i c h e n biomass . C a r i b o u 
appear to rotate use o f w i n t e r range b y u s i n g one 
area for several win te r s and t h e n shif t ing to another 
area. (3) T h e y n e e d o p t i o n a l habitat types l o c a l l y 
w h e n s n o w precludes t h e m f r o m u s i n g o the r types. 
T h e s e op t ions mus t be left o p e n for c a r i b o u i n p l a n ­
n i n g the i r habitat needs i n managed forests. 

Conclusions 
T h e apparent w i n t e r diet o f c a r i b o u popu la t ions 
was s imi la r a m o n g foothi l l s a n d R o c k y M o u n t a i n 
regions i n spite o f s ignif icant r eg iona l va r i a t i on i n 
the vege ta t ion at feed ing sites. D i e t changed i n v o ­
lun ta r i ly as vege ta t ion became increas ing ly inacces ­
sible because o f t h i c k s n o w c o n t a i n i n g i c y layers. 

S u m m e r diet was d o m i n a t e d b y g ramino ids , 
Salix spp. (leaves), terrestrial l i chens , a n d an u n k ­
n o w n p r o p o r t i o n o f forbs that w e n t unde tec t ed b y 
the m i c r o h i s t o l o g i c a l t echn ique . 
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