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Abstract: Terrestrial lichens are unique organisms that are pioneers on bare sand and rock, survive desiccation and repro
duce both sexually and asexually. They compete poorly w i t h dense, aggressive vascular flora. Wi ldf i res require organic 
matter as fuels, are the dr iving force in perpetuation of the Taiga Ecosystem in a heterogeneous environment and, i f left 
alone, are self controll ing. Caribou winter ing on the Taiga are dependent on: (1) a terricolous lichen forage supply for 
most of the winter, (2) a heterogeneous environment to cope w i t h predators and the changing nival environment, and 
(3) natural wildfires to supply these needs. W i l d l i f e control on the Taiga winter range is not recommended as a man
agement tool for barren-ground caribou. 
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Introduction 
Science is a search for t r u t h , b u t i t cer ta in ly has 
been d i f f i c u l t to i d e n t i f y what is fact a n d w h a t is fic
t i o n i n the controvers ia l subject o f forest fires, 
l i chens , and w i n t e r i n g b a r r e n - g r o u n d c a r i b o u o n 
the ta iga of nor thcentra l C a n a d a (see V i e r e c k & 
Schandelmier , 1980) . There was n o t h i n g w r o n g 
w i t h the o r i g i n a l suggest ion that forest fires o n the 
ta iga m a y have c o n t r i b u t e d to a r a p i d dec l ine o f 
c a r i b o u p o p u l a t i o n s i n nor thcent ra l C a n a d a i n the 
m i d d l e of the t w e n t i e t h century ( B a n f i e l d , 1954) , 
a n d i t cer ta in ly was proper to ass ign a range ecolo-
g is t to the job of s t u d y i n g the r e l a t i o n s h i p of forest 
fires on the ta iga and the effect o n d e c l i n i n g c a r i b o u 
p o p u l a t i o n s (Scotter, 1964 ; 1 9 6 5 ; 1970) . W h e n 
Scotter reported an increase of forest fires i n the 
ta iga d u r i n g the m i d d l e of the present century c o m 
pared w i t h the previous century, a n d it's inf luence 
on the preferred l i c h e n forage s u p p l y of c a r i b o u 
(Scotter 1964 ; 1966) , there appeared to be a p l a u s i 
ble cause for the p o p u l a t i o n dec l ine . H o w e v e r , i t 
was later reported that Scotter's hypothesis was 
incorrect because the m e t h o d used to age forest 
stands on the ta iga w i n t e r range of the B e v e r l y car i 
b o u p o p u l a t i o n was biased to recent forest fires 
( Johnson & R o w e , 1975) . J o h n s o n & R o w e reported 
that forest fires i n the w i n t e r range of the B e v e r l y 
c a r i b o u p o p u l a t i o n were m o s t l y caused b y l i g h t n i n g 
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a n d had not increased i n recent years as a result o f 
h u m a n caused fires, as proposed b y Scottet (1964) . 
T h e y c o n c l u d e d that the c a r r y i n g capaci ty of th i s 
w i n t e r range of the B e v e r l y c a r i b o u p o p u l a t i o n was 
m u c h the same as i t had been for centuries . 

T h e b a r r e n - g r o u n d c a r i b o u p o p u l a t i o n s i n 
C a n a d a c o n t i n u e d to dec l ine t h r o u g h the 1950s a n d 
had not s h o w n any i m p r o v e m e n t b y the m i d d l e of 
the 1960s despi te an intense a n d cost ly w o l f c o n t r o l 
p r o g r a m and a m u c h reduced a n n u a l harvest o f c a r i 
b o u by n o r t h e r n residents. In order to find some 
answers to w h y these c a r i b o u p o p u l a t i o n s weren' t 
r e s p o n d i n g to m a n a g e m e n t efforts an intens ive 
research p r o g r a m was i n i t i a t e d i n 1 9 6 6 o n the 
K a m i n u r i a k c a r i b o u p o p u l a t i o n ( renamed i n 1 9 8 9 
the Q a m a n i r j u a q c a r i b o u p o p u l a t i o n ) . F o u r separate 
b i o l o g i c a l studies were c o n d u c t e d s i m u l t a n e o u s l y 
and cooperat ive ly between 1966 to 1 9 6 9 o n this 
one c a r i b o u p o p u l a t i o n that calves i n the v i c i n i t y of 
K a m i n u r i a k L a k e , N o r t h w e s t Terr i tor ies a n d u s u a l 
l y winters i n the ta iga o f n o r t h w e s t e r n M a n i t o b a , 
northeastern Saskatchewan a n d southern N o r t h w e s t 
Terr i tor ies ( M i l l e r & R o b e r t s o n , 1967) . O n e o f these 
four studies was on the ta iga w i n t e r range r e l a t i o n 
ships w h i c h revealed that c a r i b o u u t i l i z e d a w i d e 
var ie ty of habitats and w i n t e r forages associated 
w i t h the c h a n g i n g w i n t e r seasons and n i v a l charac
teristics o n the ta iga of nor thcent ra l C a n a d a ( M i l l e r , 
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1974) . F o r m o s o v (1946) a n d N a z i m o v i c h (1955) 
h a d reported s i m i l a r n i v a l characterist ics o n the 
ta iga i n R u s s i a . M i l l e r (1976a) repor ted that w i l d 
fires on the ta iga were essential to m a i n t a i n a het
erogeneous e n v i r o n m e n t (mosaic of e n v i r o n m e n t s i n 
H e i n s e l m a n , 1973) i n w h i c h c a r i b o u c o u l d find 
sui table forage and escape habi ta t d u r i n g any n i v a l 
c o n d i t i o n s they m a y be subjected to o n the ta iga 
d u r i n g w i n t e r . 

A t the c o n c l u s i o n of the K a m i n u r i a k c a r i b o u 
p o p u l a t i o n study, M i l l e r was g i v e n the a s s i g n m e n t 
b y his e m p l o y e r , the C a n a d i a n W i l d l i f e Service, to 
s tud y the ta iga w i n t e r range re la t ionships of the 
adjacent B e v e r l y c a r i b o u p o p u l a t i o n w i t h emphas is 
o n the inf luence of w i l d f i r e s . T h i s paper inc ludes 
b o t h the second ta iga w i n t e r range study, w h i c h was 
reported as a d isser ta t ion ( M i l l e r , 1976b) a n d s u m 
m a r i z e d at the second I n t e r n a t i o n a l Reindeer/ 
C a r i b o u S y m p o s i u m ( M i l l e r , 1980) ; and the i n i t i a l 
s tudy o f the K a m i n u r i a k c a r i b o u p o p u l a t i o n 
( M i l l e r , 1974 ; 1976a). E s s e n t i a l l y the results o f 
these t w o w i n t e r range studies agreed w i t h exten
sive studies i n A l a s k a of b a r r e n - g r o u n d c a r i b o u 
(Skoog, 1968) and i n N e w f o u n d l a n d of w o o d l a n d 
c a r i b o u ( B e r g e r u d , 1 9 7 1 ; 1972) that w i l d f i r e s i n the 
ta iga d i d not appear to inf luence these p a r t i c u l a r 
c a r i b o u p o p u l a t i o n s . 

D u r i n g the m i d and late 1970s there were a 
n u m b e r of i m p o r t a n t papers p u b l i s h e d o n the i n c i 
dence of forest fires and o n the e x i s t i n g terr ico lous 
fruticose l i c h e n flora i n the ta iga a n d adjacent t r a n 
s i t i o n zone (between ta iga and tundra) i n N o r t h 
A m e r i c a ( R o w e & Scotter, 1973; V i e r e c k , 1973; 

J o h n s o n & R o w e , 1975 ; M a k i n o w & K e r s h a w , 
1976 ; K e r s h a w , 1977 ; J o h n s o n , 1979 , and others). 
A review paper by K e l s a l l et al. (1977) o n the effects 
of fire m a d e p a r t i c u l a r reference to n o r t h e r n C a n a d a , 
and one b y V i e r e c k & S c h a n d e l m e i e r (1980) i n 
A l a s k a a n d adjacent Canada . K l e i n (1982) i n a 
review paper e n t i t l e d , " F i r e , L i c h e n s and C a r i b o u , " 
c o n c l u d e d that there were l o n g t e r m benefits f r o m 
fire on the ta iga and short t e r m consequences. 
B u n n e l l et al. (1975) reported o n a c o m p u t e r s i m u 
l a t i o n s tudy i n v o l v i n g C a n a d i a n W i l d l i f e Service 
c a r i b o u b i o l o g i s t s w h o had s t u d i e d or were s t u d y 
i n g b a r r e n - g r o u n d c a r i b o u p o p u l a t i o n s i n n o r t h c e n 
t ra l C a n a d a . T h e y c o n c l u d e d that an increase o f for
est fires b y five t imes the n o r m a l 1 percent per 
a n n u m w o u l d have " l i t t l e effect o n the p o p u l a t i o n . " 

I n 1 9 7 9 , however, a reported 1 1/4 m i l l i o n 
hectares were b u r n e d i n the ta iga a n d adjacent t r a n 
s i t i o n zone o f nor thcentra l C a n a d a a n d the c a r i b o u 
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users requested forest fire c o n t r o l to protec t the bar
r e n - g r o u n d caribou's w i n t e r range ( T h o m a s et al., 
1996) . A s a response to th is request another s tud y 
was i n i t i a t e d o n the ta iga w i n t e r range of the 
B e v e r l y c a r i b o u p o p u l a t i o n i n 1 9 8 2 - 1 9 8 6 . A s a 
result o f th i s s tud y a fotest fire c o n t r o l p r o g r a m was 
proposed speci f ica l ly for the ta iga and t r a n s i t i o n 
area w i n t e r range of the B e v e r l y and Q a m a n i r j u a g 
c a r i b o u p o p u l a t i o n s ( T h o m a s , 1994) . 

T h e s c o r c h i n g of the large acreage o n the ta iga 
and the t r a n s i t i o n zone w i n t e r range of the B e v e r l y 
c a r i b o u P o p u l a t i o n , as reported i n 1 9 7 9 , is not 
u n u s u a l for th is area ( Johnson & R o w e , 1975) . I n 
some s u m m e r s , p r a c t i c a l l y n o t h i n g is b u r n e d i n this 
p a r t i c u l a r w i n t e r range area a n d the c o m b i n a t i o n of 
these l i g h t b u r n years w i t h the large burns o f other 
years, l i k e i n 1 9 7 9 , average out to about one percent 
scorched a n n u a l l y ( W e i n & M a c L e a n , 1983) . 

T h i s paper a t tempts to show that these w i l d f i r e s 
are an essential c o m p o n e n t i n terrestr ia l l i c h e n 
d o m i n a n c e of the g r o u n d cover i n m u c h of the 
ta iga . A l s o u s i n g data co l lec ted i n the 1960s and 
early 1970s o n the ta iga o f n o r t h c e n t r a l C a n a d a , i t 
shows h o w w i l d f i r e s vary between years, w h a t p o r 
t i o n of areas w i t h i n the m a r g i n of the b u r n e d areas 
ac tua l ly was i g n i t e d , and w h a t role w i l d f i r e s p l a y i n 
the p e r p e t u a t i o n of terrestr ia l l i chens . F i n a l l y , also 
u s i n g field observations i n the 1960s a n d early 
1970s d u r i n g the var ious w i n t e r seasons barren-
g r o u n d c a r i b o u i n h a b i t the ta iga , i t w i l l be s h o w n 
h o w c a r i b o u u t i l i z e d b o t h the b u r n e d and u n b u r n e d 
habitats f e e d i n g o n terrestr ia l l i chens , arboreal 
l i c h e n a n d n o n - l i c h e n forage suppl ies i n response to 
a c o n t i n u o u s l y c h a n g i n g n i v a l e n v i r o n m e n t . T h e 
paper a t tempts to show h o w a successful w i l d f i r e 
c o n t r o l p r o g r a m i n the ta iga o f n o r t h c e n t r a l 
C a n a d a , as proposed b y T h o m a s (1994) , w o u l d u l t i 
m a t e l y reduce rather t h a n increase the c a r r y i n g 
capaci ty for w i n t e r i n g b a r r e n - g r o u n d c a r i b o u . A n d 
finally the paper concludes w i t h a proposa l that 
c a r i b o u managers need to m o n i t o r the effects of 
h u m a n p o p u l a t i o n increase a n d act iv i t ies i n the 
ta iga that can seriously threaten w i n t e r i n g c a r i b o u . 
W i l d f i r e m a y brief ly change h o w c a r i b o u use the 
ta iga b u t people and the i r ac t iv i t ies w i l l eventual ly 
d e t e r m i n e w h a t p o r t i o n of the ta iga w i l l be a v a i l 
able for w i n t e r use by c a r i b o u . 

Lichen Ecology 
L i c h e n s are u n i q u e organisms that d o m i n a t e the 
g r o u n d flora i n m u c h o f the ta iga , especial ly o n 
xer ic , sandy soils . M o s t o f the uplands i n the ta iga 
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and t r a n s i t i o n zone o f nor thcentra l C a n a d a is c o m 
posed of a xer ic , w e l l - d r a i n e d , pure sand m a n t e l . 
( R i t c h i e , 1 9 6 2 ; A r g u s , 1966) T h e y are p ioneer 
organisms that are i n a s y m b i o t i c r e l a t i o n s h i p 
between a f u n g a l ( m y c o b i o n t ) and one or m o r e a lgal 
( p h o t o b i o n t ) components ( H a l e , Jr . , 1 9 6 7 ; N a s h , 
1996) . T h e p r i m a r y charactenst ic o f l i chens that 
p e r m i t s t h e m to d o m i n a t e the g r o u n d f lora i n the 
ta iga is that they can survive severe des icca t ion 
w h i c h destroys vascular flora and m o s t other 
b r y o p h y t e s . 

L i c h e n s d o m i n a t e the g r o u n d flora i n m u c h of the 
ta iga u n t i l an a c c u m u l a t i o n of organic mat ter w i t h 
its m o i s t u r e re tent ion characteristics occurs o n the 
surface of the sandy soils . T h i s re tent ion of water i n 
the a c c u m u l a t e d organic matter p e r m i t s vascular 
plants to become establ ished and t h r i v e at the 
expense of the l i c h e n flora. 

L i c h e n w o o d l a n d is what has often been referred 
to as the sparsely treed ta iga stands o n u p l a n d sites 
of b l a c k spruce {Picea mariana) and jack p i n e (Pinus 
banksiana), e i ther alone or i n c o m b i n a t i o n s , w i t h a 
d o m i n a n t g r o u n d cover of l ichens . These are the 
l i c h e n w o o d l a n d s i n the ta iga that are i m p o r t a n t 
c a r i b o u feeding sites, i n m i d - w i n t e r especial ly. 
H o w e v e r , these are not the o n l y sites where l i chens 
g r o w i n dense mats. T h e y g r o w o n h u m m o c k s i n 
the l o w l a n d muskegs and also g r o w o n the slopes 
and tops of eskers, w h i c h are often sparsely treed by 
w h i t e b i r c h (Betulapapyri/era). These esker sites m a y 
be fed o n a l l winter , b u t especial ly the s o u t h 
exposed slopes and open tops are u t i l i z e d by forag
i n g c a r i b o u i n late w i n t e r and s p r i n g w h e n the s u n 
begins to m e l t snow on exposed sites ( M i l l e r , 1974) . 
Bare patches also appear i n the snow cover o n w i n d 
swept openings and in feeding craters, p r e v i o u s l y 
excavated by car ibou . T h e n o r t h and east slopes ate 
usua l ly s t i l l unavai lable for f o r a g i n g at th is t i m e 
because of deep, d r i f t e d snow. 

H o w do terr icolous , fruticose l i chens recover 
f r o m disturbances l i k e c a r i b o u c ra ter ing , f o r a g i n g 
and t r a m p l i n g ac t iv i ty? L ichens are w e l l adapted to 
this k i n d of c a r i b o u a c t i v i t y i n the presence of a 
snow cover because of the i r characterist ic o f g r o w 
i n g new p o d e g i a w h e n f ragmented or d i s l o d g e d (see 
W e b b , 1998) . T h i s is exceedingly i m p o r t a n t 
because i t p e r m i t s l ichens to not only s u t v i v e car i 
b o u feeding a c t i v i t y in w i n t e r , and man's foot steps 
w h e n the l ichens ate dry and b r i t t l e i n s u m m e r , but 
to become establ ished on favorable substrate w h e n 
transported by w i n d and water or by m a m m a l s , 
b i rds and insects. 

A n o t h e r character is t ic about l ichens that is o f 
ma jor i m p o r t a n c e to car ibou-besides taste, n u t r i t i o n 
a n d abundance - is the species or g r o u p s of species 
avai lable for f o r a g i n g . T h i s involves the successional 
sequence f o l l o w i n g d is turbance , such as w i l d f i r e . 
T h e r e are m a n y w i l d l i f e b io log is t s , ecologists and 
l i c h e n o l o g i s t s w h o have reported on this subject , 
a n d m a n y are g o o d for areas s t u d i e d . T h e best g e n 
eral d e s c r i p t i o n of the l i c h e n flota i n m y o p i n i o n is 
b y A h t i (1977) , w h o has numerous p u b l i c a t i o n s on 
c a r i b o u range i n N o r t h A m e r i c a ( A h t i , 1959a; b ; 
1964 ; A h t i & H e p b u r n , 1967) and reindeer ranges 
i n S c a n d i n a v i a ( A h t i , 1961a; b; A h t i et al., 1968) . 
F o l l o w i n g is his general sequence of this l i c h e n suc
cession i n the " B o r e a l Coni ferous Z o n e " ( A h t i , 
1977) or taiga. ( A h t i does not accept Cladina as a 
true genus and therefore uses Cladonia): 

1. Bare soi l stage, 1-3 years after fire. 
2. Crustose l i c h e n stage, 3-10 years after fire; Leadea 

oligotropha, L. uliginosa and L. granulosa dominant. 
3. C u p l i c h e n stage, 10-30 (-50) years after fire; 

Cladonia subgen . Cladonia d o m i n a n t (e.g. C. cor-
nuta var. cornuta, C. gracilis var. dilata, C. crispata, 
C. gonecha) 

4. F i r s t reindeer l i c h e n stage, 30 (-50) -80 (-120) 
years after fire; Cladonia m i t i s , C. arbuscula, C, 
rangiferina and C. uncialis d o m i n a n t . 

5. Second reindeer l i c h e n stage 80 (120) or m o r e 
years after fire; Cladonia stellaris d o m i n a n t . 

S ince I have i n c l u d e d this l i c h e n successional 
sequence v e r b a t i m f r o m A h t i (1977 , p . 165), I m u s t 
also g i v e his f o l l o w i n g statement: 

"It s h o u l d be noted that the t i m e t a b l e o f this suc
cession is great ly dependent u p o n the m o i s t u r e 
r e g i m e and the c l i m a t i c p o s i t i o n of the s tand, and 
di f ferent rates of succession m a y be encountered 
side by side (Jalas & Va lpas , 1962) . " 

H e also c o m m e n t s o n " somewhat mesic l i c h e n 
forests ( recognized by a t h i c k e r h u m u s layer)" rhat 
" there m a y be a stage of very dense, y o u n g forest, 
w h e n l i chens are t e m p o r a r i l y i n d e c l i n e and even 
absent, a l t h o u g h they appear again w h e n the c l i m a x 
is a p p r o a c h e d . " A h t i also states, in the same p u b l i 
c a t i o n , that there is " . . . a Stereocaulonpaschale stage i n 
some c o n t i n e n t a l areas, such as western L a p l a n d 
( A h t i , 1961a) and nor thern M a n i t o b a ( R i t c h i e , 
1959), b u t its eco logica l b a c k g r o u n d is not w e l l 
u n d e r s t o o d . " T h i s l i c h e n species is discussed later 
u n d e r the h e a d i n g of C a t i b o u , L i c h e n and N o n -
l i c h e n Forage R e l a t i o n s h i p s . 
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Table 1. Area burned during a 16-year interval in northcentral Saskatchewan and during 12 years in northwesteri 
Manitoba as determined from colored aerial photographs compared w i t h previous panchromaric aerial pho 
tographs. 

Hectares l a n d Hectares Years o f aerial p h o t o g r a p h y A n n u a l N u m b e r 

surface in terpre ted b u r n e d (# of years) b u r n (%) o f fires 

Saskatchewan 575 687 63 4 1 1 1955 & 1972 (16) 0.7 41 

M a n i t o b a 9 8 2 701 19 2 3 0 1955 & 1967 (12) 0.2 4 7 

T h e o n l y other characrerist ic o f l i chens that I 
w a n t to discuss here is thei t d o m i n a n c e of the 
g r o u n d flora as l o n g as the m o i s t u r e h o l d i n g capaci 
ty o f the substrate remains poor. W h e n m o i s t u r e 
h o l d i n g organic m a t e r i a l accumulates o n the 
g r o u n d surface and w i t h i n the l i c h e n c o m m u n i t y -
w i t h t i m e - l e a f d r o p , decayed b r a n c h l i t t e r , w i n d 
b l o w n debr is , and a n i m a l d r o p p i n g s - other 
bryophytes and vascular plants b e g i n to invade and 
e x p a n d . L i c h e n s lose the i r c o m p e t i t i v e advantage 
w h e n the m o i s t u r e h o l d i n g capaci ty increases and 
u s u a l l y do not again g a i n d o m i n a n c e u n t i l a major 
d i s turbance such as fire ( w i l d or otherwise) . 

Forest Fires on U 
T h e ta iga w i n t e r range of c a r i b o u i n n o r t h c e n t r a l 
C a n a d a has evolved i n the presence of l i g h t n i n g -
caused w i l d f i r e s . J o h n s o n & R o w e (1975) i n a s tu dy 
of fire o n the subarct ic w i n t e r i n g g r o u n d of the 
B e v e r l y c a r i b o u p o p u l a t i o n reported that 8 7 % o f 
the fires were started b y l i g h t n i n g and b u r n e d 9 9 % 
of the t o t a l area b u r n e d . T h e y repor ted that the 
recent b u r n rate of about 1 .0% a n n u a l l y (fire rota
t i o n p e r i o d of 110 years) is s i m i l a r to h i s t o r i c a l 
t imes , a n d that fire is necessary to m a i n t a i n this fire-
dependent ecosystem. V i e r e c k (1973) h a d reported 
the same reason for a vegeta t ion mosa ic i n the ta iga 
of A l a s k a as r e s u l t i n g p r i m a r i l y f r o m past w i l d f i r e s 
i n the ta iga of A l a s k a , more p o p u l a r e d t h a n n o r t h -
centra l Canada . V i e r e c k c o m m e n t e d o n a 30 year 
p e r i o d of fires f r o m 1 9 4 0 - 1 9 6 9 that less t h a n 3 0 % 
were caused by l i g h t n i n g , b u t 7 8 % o f the acreage 
b u r n e d were f r o m l i g h t n i n g fires. B o t h J o h n s o n & 

Table 2. Proportions of burns on uplands and lowlands relative to occurrence of 
these landforms in northcentral Saskatchewan and northwestern 
Manitoba as measured on colored aerial photographs. 

U p l a n d s L o w l a n d s 

L a n d surface % B u r n e d % L a n d surface % B u r n e d % 

Saskatchewan 

M a n i t o b a 
80 

55 

78 

67 

20 

45 

R o w e (1975) and V i e r e c k (1973) c o m m e n t e d o n th< 
m a j o r acreage b u r n e d i n the ta iga as a result o f a few 
large fire years that occur o n l y occas ional ly over < 
span of l o w to moderate b u r n years. 

I n order to d e t e r m i n e the actual area b u r n e d i n ; 
sample area of the ta iga w i n t e r range of t h i 
K a m i n u r i a k c a r i b o u p o p u l a t i o n i n northwesterr 
M a n i t o b a I had an area of 12 106 k m 2 c o m m e r c i a l l j 
p h o t o g r a p h e d i n 1967 w i t h color p o s i t i v e filn 
( M i l l e r , 1976a). These co lored aerial p h o t o g r a p h : 
were i n t e r p r e t e d as stereo-pairs a n d c o m p a r e d w i t t 
avai lable b l a c k and w h i t e stereo-pairs photographec 
i n 1955 (Table 1, f r o m M i l l e r , 1976b) . A to ta l o f 15 
2 3 0 hectares h a d b u r n e d i n the 9 8 2 701 hectares, o 
l a n d surface only , d u r i n g the 12 year i n t e r v a l . Th< 
a n n u a l b u r n rate was s l i g h t l y over 0 . 2 % . T h i s 11 
year i n t e r v a l appeared to have covered a span of low 
fire years. 

I n a separate s tudy of the ta iga w i n t e r range, o 
the B e v e r l y c a r i b o u p o p u l a t i o n i n nor thcentra 
Saskatchewan, I h a d a 7 2 0 2 k m 2 area c o m m e r c i a l l j 
p h o t o g r a p h e d i n color a n d the stereo pairs w e n 
aga in in terpre ted and c o m p a r e d w i t h the ava i labh 
1955 b l a c k a n d w h i t e stereo pairs ( M i l l e r & 
B a r n h a r d , 1973) . T h e ta iga i n n o r t h c e n t r a 
Saskatchewan i n c l u d e d more u p l a n d p o r t i o n s com
pared w i t h nor thwes tern M a n i t o b a (Table 2) a n d 6 ; 
4 1 1 hectares of the tota l l a n d surface of 575 6 8 " 
hectares had b u r n e d d u r i n g the 16 year i n t e r v a l foi 
an a n n u a l b u r n rate of 0.7 percent (Table 1). T h i : 
b u r n rate, w h i c h o n l y involves the l a n d surface o: 
the area p h o t o g r a p h e d , agrees m o r e closely to the 
b u r n rate of about 1.0 percent a n n u a l l y teported b j 

J o h n s o n & R o w e (1975) thai 
i n c l u d e d water surface areas. Ii 
is s igni f i cant that 60 percent o; 
the area b u r n e d i n m y s tudy are; 
between 1955 and 1972 
occurred d u r i n g a s ing le yeai 
(one fire), w h i c h also agrees w i t ! 
observations reported b j 
J o h n s o n & R o w e (1975) anc 
V i e r e c k (1973) . T h e 1970 fire 

22 

33 
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Table 3. General caribou behavior and forage use relationships correlated w i t h periodic changes in the snow cover on 
taiga ranges. 

Season S n o w C o n d i t i o n M o v e m e n t * Soc ia l behavior 

w h e n f o r a g i n g 

Forage sites 

m o s t used 

Forage groups 
m o s t u t i l i z e d 

E a r l y w i n t e r S h a l l o w and soft, M Scattered i n s m a l l R i v e r and lake Sedges, horsetai ls , 

< 50 c m bands , m e m b e r s shores l i chens a n d shrubs 
(other t h a n doe- O p e n canopy 
f a w n pairs) 

i n d e p e n d e n t 

M i d - w i n t e r D e e p a n d soft, M or S M e d i u m - s i z e d O p e n conifer Terres t r ia l l i chens 

> 50 c m bands , m e m b e r s canopy close to and evergreen 

dependent treeless areas shrubs 

L a t e - w i n t e r (a) D e e p , sun crust S Large bands , O p e n and closed A r b o r e a l l i chens 

m e m b e r s dependent coni fer canopy a n d dec iduous 
close to treeless shrubs 

areas 

(b) D e p t h S M e d i u m - s i z e d O p e n canopy Terrestr ia l l i chens 

d i m i n i s h i n g , bands , m e m b e r s close to treeless a n d evergreen 

alternate crust a n d dependent areas shrubs 
no crust c o n d i t i o n 

S p r i n g A p p e a r a n c e of bare M Scattered i n s m a l l O p e n canopy Terres t r ia l l i chens 

patches bands , m e m b e r s o n southern a n d evergreen 

i n d e p e n d e n t exposures shrubs 

* M = M o b i l e , bands migrat ing; S = Sedentary, bands not migrat ing. 

that covered 38 4 0 4 hectares, i n c l u d e d about 7 5 % 
of the l a n d area b o u n d e d b y the p e r i p h e r y of the 
b u r n ( M i l l e r , 1980) a n d p r o b a b l y i n c l u d e d some 
smal ler areas that had b u r n e d between 1955 a n d 
1 9 7 2 . T h i s means that about 9601 hectares o f l a n d 
area w i t h i n th is 1 9 7 0 b u r n remained as u n b u r n e d 
islands (occlusions) w i t h i n the p e r i p h e r y of the 
b u r n . These occ lus ions , w h i c h are a ready seed 
source for vegetat ion of the b u r n e d area a n d f e e d i n g 
sites of w i n t e r i n g c a r i b o u , are often i n c l u d e d i n the 
reported tota l area of the b u r n a l o n g w i t h the water 
surface area w h e n the p e r i p h e r y of the b u r n is used 
to calculate size of the b u r n e d area. In a d d i t i o n 
there is usual ly no d i s t i n c t i o n m a d e i n forest fire 
reports between u p l a n d a n d l o w l a n d areas b u r n e d . 
L o w l a n d m u s k e g s (bogs) and meadows (fens) of ten 
b u r n very super f i c ia l ly a n d are revegetated r a p i d l y . 
T h e new g r o w t h of grass - l ike p lants , forbs and 
shrubs on these b u r n e d sites is more n u t r i t i o u s for
age, for a few years post fire, than the same forage 
plants on u n b u r n e d sites. T h e favored m u s h r o o m 
forage of w i n t e r i n g c a r i b o u are also l i k e l y to be 
m o r e ab u nda nt o n recently b u r n e d t h a n on 
u n b u r n e d sites. 

Caribou and Their Taiga Winter Range 
T h e b a r r e n - g r o u n d c a r i b o u of n o r t h c e n t r a l C a n a d a 
u s u a l l y arrive o n the i r ta iga w i n t e r range i n 
N o v e m b e r or D e c e m b e r and leave i n late M a r c h or 
A p r i l ( K e l s a l l , 1968) . T h e r e is a c o m p l e t e snow cov
er o n the ta iga w h e n they arrive a n d , except for p o r 
t ions of south-exposed banks and w i n d - s w e p t esker 
a n d m o r r a i n e r i d g e tops, there is a snow cover o n 
the i r departure . D u r i n g the early w i n t e r m i g r a t i o n 
the c a r i b o u m o v e m e n t s are not h i n d e r e d by snow, 
they genera l ly m i g r a t e over f rozen lakes a n d rivers 
a n d freely m o v e over treed and treeless t e r ra in . A s 
the snow d e p t h reaches 50 cent imeters (20 inches) 
i n m i d - w i n t e r the c a r i b o u m o b i l i t y is res tr ic ted b y 
snow (LaPerriere & L e n t , 1977) a n d they t ravel 
m o r e i n s ing le file w h e n t r a v e l i n g i n l a n d f r o m rest
i n g sites on frozen lakes and rivers to forage or m o v e 
be tween lakes a n d r ivers . C a r i b o u forage i n m i d 
w i n t e r close to the i r res t ing sites. A s s n o w depths 
increase and d r i f t s become deeper a n d m o r e c o m 
pact a l o n g lake a n d f iver shores c a r i b o u become 
m o r e vulnerab le to p r e d a t i o n ( M i l l e r , 1975) . 

A sun crust forms i n late w i n t e r , even i n the 
ma jor feeding sites of l i c h e n w o o d l a n d s , a n d c a r i b o u 
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forage o n dec iduous trees a n d shrubs a n d arboral 
l i chens above the s n o w cover as forage beneath the 
s n o w becomes unava i lab le (Table 3 f r o m M i l l e r , 
1974 : 753) . G r a d u a l l y , solar r a d i a t i o n d u r i n g s u n n y 
days begins to expose bare g r o u n d , a n d forage 
p l a n t s o n open s o u t h - f a c i n g banks , a n d w i n d s w e p t 
r i d g e tops as w e l l as beneath the boles o f exposed 
coni fer trees. C a r i b o u i n c r e a s i n g l y forage at these 
sites each s u n n y day. A s the snow cover decreases 
a n d surface snow crusts soften w i t h each s u n n y day, 
c a r i b o u start the i r m i g r a t i o n f r o m the ta iga for the i r 
t u n d r a c a l v i n g g r o u n d s . 

Caribou- Wildfire Interrelationships 
C a r i b o u use of recent ly b u r n e d sites differs f r o m 
p r e - b u r n use i n response to changes i n forage p o t e n 
t i a l , cover and snow characterist ics . D u r i n g early 
w i n t e r , c a r i b o u m i g r a t e across these sites s ing le file. 
In m i d - w i n t e r , d u r i n g deep, soft s n o w c o n d i t i o n s , 
re la t ive ly sedentary bands use burns as treeless 
escape cover and as access to forage i n adjacent 
u n b u r n e d stands, p r o b a b l y i n response to w o l f 
harassment ( M i l l e r , 1975) . It was apparent d u r i n g 
m y field w o r k that u n b u r n e d is lands w i t h i n burns 
also attract c a r i b o u as feeding sires i n m i d - w i n r e r 
a n d occasional ly c a r i b o u feed i n recent b u r n s . U s e of 
b u r n e d sites increases w i t h t i m e and vegetat ive 
recovery as these sites become m o r e useful as food 
sources. T h e rate at w h i c h terr ico lous l i chens recov
er o n b u r n e d sites varies a c c o r d i n g to m a n y factors, 
such as severity of the b u r n , site characterist ics , and 
weather, b u t genera l ly g o o d l i c h e n s t a n d i n g crops 
appear i n 30 to 4 0 years after the b u r n . Scotter 
(1968) showed that the appearance of usable stands 
o f l i c h e n s t a n d i n g crops was greatest be tween 31 to 
50 years o n his four ta iga s tudy areas i n n o r t h c e n t t a l 
C a n a d a . B e r g e r u d (1971) reported that grazed 
l i c h e n stands i n N e w f o u n d l a n d were usua l ly i n 
stands 25 to 8 0 years after fire. I f o u n d that c a r i b o u 
h a d fed in tens ive ly o n l ichens i n stands aged 35 to 
166 years i n n o r t h w e s t e r n M a n i t o b a and northeast
ern Saskatchewan a n d 4 6 to 148 years i n n o r t h c e n -
t ra l Saskatchewan ( M i l l e r , 1976a; b). 

C a r i b o u forage p r i m a r i l y on terr ico lous l i chens 
o n ta iga w i n t e r ranges i n n o r t h c e n t r a l C a n a d a c o n 
s u m i n g l i v i n g and dead por t ions o f p o d e t i a , b o t h 
p t i m a r y and secondary r h a l l i o f cer ta in species, f r u -
ticose and foliose f o r m s , and c l i m a x a n d s u b - c l i m a x 
species. Large s t a n d i n g crop reserves o f l i chens are 
f o u n d o n the ta iga range of n o r t h w e s t e r n M a n i t o b a 
a n d c a r i b o u damage to these reserves d u r i n g a s i n 
g le w i n t e r are l i g h t ( M i l l e r , 1976a). C a r i b o u a n d 
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reindeer d a m a g e to terr ico lous l i c h e n forage s u p 
pl ies occurs p r i m a r i l y t h r o u g h the a c t i o n o f t r a m 
p l i n g and p a w i n g (Skoog , 1 9 6 8 ; P e g a u , 1968) . U s e 
o f di f ferent p o r t i o n s o f the ta iga d u r i n g a s i n g l e 
w i n t e r ( M i l l e r , 1974) and between w i n t e r s ( K e l s a l l , 
1968 ; S k o o g , 1968) results i n a f o r m of n a t u r a l 
r o t a t i o n . S ince l i g h t c r o p p i n g of l i c h e n pastures 
does not m a i n t a i n l i c h e n p r o d u c t i v i t y ( S k u n c k e , 
1969) , a f a i r l y h i g h s t o c k i n g rate of c a r i b o u is des ir 
able. Changes of snow d e p t h , hardness a n d d e n s i t y 
( P r u i t t , 1959) , a l o n g w i t h fluctuating a m b i e n t tem¬
peratures a n d w i n d veloc i t ies , he lp to disperse c a r i 
b o u over m u c h of the ta iga range w i t h i n and 
between m o s t w i n t e r s . E v e n w i t h h i g h c a r i b o u 
s t o c k i n g rates, i t is u n l i k e l y that terr ico lous l i chens 
c o u l d c o n t i n u e to d o m i n a t e u p l a n d treed ranges 
w i t h o u t p e r i o d i c d is turbance b y w i l d f i t e s . 

U n d e r the present rate of w i l d f i r e occurrence, 
there is no j u s t i f i c a t i o n for fire p r e v e n t i o n and c o n 
t r o l for the expressed purpose of c a r i b o u m a n a g e 
m e n t . Cladina mitis, p r o b a b l y the m o s t i m p o r t a n t 
s ing le l i c h e n species u t i l i z e d b y c a r i b o u on the ta iga 
of n o r t h c e n t r a l C a n a d a , ( T h o m a s et al., 1996) is 
especial ly fire dependenr ( A h t i , 1959a). 

Caribou, Lichen and 'Non-lichen Forage Relationships 
F o o d h a b i t studies of cratered sites, i n d i v i d u a l 
cratets and analyses of r u m e n s co l lec ted d u r i n g ear
ly, m i d a n d late w i n t e r ( M i l l e r , 1976a) had s h o w n 
that terrestr ial l i chens are an i m p o r t a n t forage o f 
car ibou on the ta iga w i n t e r range, b u t l i chens are by 
no means the o n l y source o f forage. C a r i b o u can 
thr ive w i t h o u t a w i n t e r forage s u p p l y of l i chens 
a c c o r d i n g to reports i n A l a s k a (Palmer , 1926 ; 
M u r i e , 1 9 3 5 ; S k o o g , 1968) a n d w i l d reindeer i n 
R u s s i a ( S y r o e c h k o v s k i i , 1986) . T h e use of n o n -
l i c h e n forage p r o b a b l y increases rhe d i g e s t i b i l i t y o f 
l ichens (Scotter, 1964) . L i c h e n s alone have been l i s t 
ed repeatedly to be an insuf f i c ient forage to sustain 
c a r i b o u a n d reindeer for l o n g per iods of t i m e ( D r u r i , 
I 9 6 0 ; A h t i & H e p b u r n , 1967) a l t h o u g h u n d e r p r o 
tected c o n d i t i o n s reindeer have been reported to d o 
w e l l o n l i chens alone (Pa lmer , 1926 ; P o i j a r v i , 
1945) . H o w e v e r , i f for no other reason t h a n a b u n 
dance and a v a i l a b i l i t y , terrestr ia l l i chens were the 
most p r e d o m i n a n t s ingle source of forage u t i l i z e d 
d u r i n g the w i n t e r by b o t h the K a m i n u r i a k a n d 
B e v e r l y c a r i b o u p o p u l a t i o n s i n n o r t h c e n t r a l C a n a d a 
( M i l l e r , 1976a ; b). T h o m a s & H e r v i e u x (1996) also 
reported terr ico lous l ichens to be the most i m p o r 
tant forage i t e m of w i n t e r i n g b a r r e n - g r o u n d c a r i 
b o u f r o m the i r r u m e n and crater samples co l lec ted 
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d u r i n g M a r c h i n N o r t h w e s t Terr i tor ies a n d adjacent 
Saskatchewan. R u s s e l et al. (1993) repor ted that ter
restr ia l f rut icose l i chens also p r e d o m i n a t e d i n the 
w i n t e r d ie t o f the P o r c u p i n e c a r i b o u h e r d i n 
C a n a d a . 

L i c h e n s of the Cladina g r o u p m a d e u p the b u l k o f 
the w i n t e r r u m e n contents a n d were also the m o s t 
a b u n d a n t f o u n d i n the ta iga w i n t e r range ( M i l l e r , 
1976a ; b). C. mitis and C. stellaris were the m o s t 
a b u n d a n t species i n th is branched g r o u p f o u n d at 
the s t u d y plots i n nor thwestern M a n i t o b a . O f the 
t w o species, C. mitis appears to be the m o s t i m p o r 
tant as c a r i b o u forage (Scotter, 1 9 6 5 ; T h o m a s et al., 
1996) . A h t i ( 1959b) f o u n d th i s species i n 
N e w f o u n d l a n d to be "a most a b u n d a n t species 
o w i n g to its r a p i d regenerat ion" a n d he be l i eved i t 
" to be the most i m p o r r a n t f o o d - l i c h e n of the c a r i 
b o u " . C. stellaris o n the other h a n d , is cons idered 
ques t ionable as a preferred reindeer forage i n 
S c a n d i n a v i a a n d nor thwes tern M a n i t o b a (Scotter, 
1965) w h i l e i n cer ta in areas of R u s s i a (Kareev, 
1968) i t is "reindeer's m a i n l i c h e n fodder d u r i n g 
w i n t e r " . 

There is a s u g g e s t i o n that Stereocaulon is a p r e 
ferred c a r i b o u forage next to the Cladina b r a n c h e d 
g r o u p o n the basis o f its abundance i n the w i n t e r 
r u m e n samples a n d l o w occurrence o n the ta iga 
w i n t e r range. A l t h o u g h there is a poss ib le bias i n 
the r u m e n sample analysis data , i n so far as 
Stereocaulon is easily recognized , the crater observa
t ions i n A p r i l at H a r a L a k e , Saskatchewan, s u p p o r t 
the idea that i t is an i m p o r t a n t late w i n t e r forage 
( M i l l e r , 1976a). Stereocaulon recovers r a p i d l y f r o m 
c a r i b o u u t i l i z a t i o n or m e c h a n i c a l d i s turbance at 
favorable sites. T h i s l i c h e n has a m u c h h i g h e r p r o 
t e i n content t h a n Cladoma a n d Cladina. K a r e e v 
(1968) states that Stereocaulon paschale i n R u s s i a " is 
considered as a g o o d fodder for y o u n g a n i m a l s a n d , 
i n cer ta in cases, i n c l u d e d a m o n g the f a t t e n i n g v a r i 
eties of fodder p l a n t s " . 

T h e m a n n e r i n w h i c h the terrestr ial l i c h e n forage 
is u t i l i z e d by c a r i b o u is ex t remely i m p o r t a n t . Some 
invest igators (Andreev , 1954 ; Scotter, 1964 ; S k o o g , 
1968 ; P e g a u , 1968) suggest that the l i v i n g p o r t i o n s 
of terrestr ial l i chens are n i p p e d off by c a r i b o u a n d 
that the recovery f r o m this u t i l i z a t i o n depends o n 
the percent o f the l i c h e n t ips r e m o v e d . M y observa
tions do not agree w i t h this ( M i l l e r , 1976a). D u r i n g 
the early and m i d - w i n t e r per iods the ent ire l i c h e n 
p o d e t i u m , w i t h the except ion of the j e l l y - l i k e layer, 
is p l u c k e d f r o m the l i c h e n c o m m u n i t y a n d ingest 
ed . T h i s m e t h o d of feeding o n terrestr ial l i chens by 
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c a r i b o u was observed at craters and was s u p p o r t e d 
by r u m e n analysis findings. T h e dead p o r t i o n of the 
l i c h e n p o d e t i u m and p a r t i c u l a r l y the b lack p o r t i o n 
of C. rangiferina is c o m m o n i n the rumens . E v e n the 
p r i m a r y t h a l l u s , w h i c h is the p o r t i o n of the l i c h e n 
that is at tached to the substrate, is c o m m o n i n the 
w i n t e r r u m e n s . B y u t i l i z i n g the dead p o r t i o n o f the 
l i c h e n p o d e t i u m , as w e l l as the l i v i n g p o r t i o n , the 
p o t e n t i a l c a r i b o u l i c h e n forage s u p p l y w o u l d 
increase b y 1 0 0 % (Scotter, 1963) . D u r i n g the lat ter 
part o f the late w i n t e r p e r i o d , however, c a r i b o u c r o p 
the top p o r t i o n s o f l i chens that are no longer p r o 
tected b y a s n o w cover a n d each n i g h t the exposed 
l i chens become f rozen to the substrate. F o r a g i n g at 
the s n o w free sites d u r i n g early m o r n i n g o f s u n n y 
days p e r m i t s c a r i b o u to remove the supple u p p e r 
porr ions of l i c h e n c o m m u n i t i e s . 

A r b o r e a l l i chens are also an i m p o r t a n t source of 
w i n t e r forage i n the ta iga w i n t e r range. In fact, i n 
per iods of e x t r e m e l y h a r d snow c o n d i t i o n s d u r i n g 
the early stages of the late w i n t e r p e r i o d arboreal 
l ichens m a y be very i m p o r r a n t . A n u m b e r of inves
t igators have reported that arboreal l ichens are an 
i m p o r t a n t forage for c a r i b o u ( H u s t i c h , 1 9 5 1 ; 
B a n f i e l d , 1 9 5 4 ; C r i n g a n , 1957 ; Scorter, 1971) . 
Besides b e i n g m o r e n u t r i t i o u s t h a n the Cladina ter
restrial l ichens the arboreal l i chens no d o u b t h e l p to 
re ta in a ba lanced r u m e n e n v i r o n m e n t for the m i c r o 
organisms d u r i n g the p e r i o d w h e n terrestr ia l 
l ichens are inaccessible . Scotter (1965) f o u n d arbo
real l ichens to be re la t ive ly a b u n d a n t i n the ta iga 
w i n t e r range of n o r t h w e s t e r n M a n i t o b a . 

G r a s s - l i k e p lants are the major n o n - l i c h e n forage 
u t i l i z e d i n the ta iga w i n t e r range d u r i n g the early 
w i n t e r p e r i o d a n d are u t i l i z e d d u r i n g the late w i n 
ter a n d s p r i n g as snow depths decrease. Carex 
aquatilis a n d Equisetum fluviatile are the p r i m a r y 
grass - l ike p l a n t s u t i l i z e d i n nor thwestern M a n i t o b a 
( M i l l e r , 1974) . C. aquatilis is the most a b u n d a n t 
sedge i n the " m a r s h l a n d s " o f the area ( B a l d w i n , 
1953) . T h i s p l a n t provides the richest reserves of 
" u n d e r s n o w " green vegeta t ion for reindeer i n parts 
o f R u s s i a (Kareev, 1968) and is also considered espe
c i a l l y i m p o r t a n t to c a r i b o u i n A l a s k a (Skoog , 1968) . 
Equisetum was reported as heav i ly u t i l i z e d b y w i n 
t e r i n g c a r i b o u at a site i n n o r t h e r n M a n i t o b a by 
L o u g h r e y (1952) , i t is considered as heavi ly u t i l i z e d 
i n A l a s k a at a l l t imes of the year (Skoog , 1968) a n d 
as a g o o d w i n t e r forage i n parts o f R u s s i a 
( A l e k s a n d r o v a & A n d r e e v , 1964) where i t is eaten 
w h e n green as w e l l as b r o w n (Kareev, 1968) . 
R u s s e l l et al. (1993) also reported c a r i b o u use o f 
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horsetails i n cer ta in habitats o f w i n t e r i n g P o r c u p i n e 
c a r i b o u i n C a n a d a . C o n c e r n i n g the n u t r i t i o u s s u b 
stances i n Equisetum A l e k s a n d r o v a & A n d r e e v 
(1964) stated that " T h e ash is very r i c h i n c a l c i u m , 
p o t a s s i u m , p hosp horus and other e lements of m i n 
eral n u t r i t i o n " . B a l d w i n (1953) l i s t e d E. fluviatile 
"as c o m m o n a n d a b u n d a n t o n a l l u v i u m of the 
Cochrane R i v e r a n d s i l t ed bays o f the larger lakes" 
i n n o r t h w e s t e r n M a n i t o b a . 

I n m i d - w i n t e r and m o r e of ten i n late w i n t e r the 
major n o n - l i c h e n forage i t e m s i n c l u d e evergreen 
leaves and dec iduous stems. T h e leaves of Vaccinium 
vitis-idaea are the most u t i l i z e d a l t h o u g h large 
a m o u n t s of V. myrtelloides, V. uliginosum a n d Ledum 
spp. are also c o n s u m e d . Scotter (1965) observed 
that the leaves were s t r i p p e d f r o m V. vitis-idaea i n 
n o r t h e r n Saskatchewan a n d he t h o u g h t that th is 
m a y be an i m p o r t a n t source o f p r o t e i n i n that c a r i 
b o u w i n t e r range. S k u n c k e (1963) attaches h i g h 
s ignif icance to th is p l a n t as a w i n t e r forage for r e i n 
deer. B a l d w i n (1953) f o u n d V. vitis-idaea as one of 
the m o s t c o m m o n plants i n the area he e x a m i n e d i n 
n o r t h w e s t e r n M a n i t o b a . A r g u s (1966) reported this 
p l a n t as abund ant i n the area he s t u d i e d i n n o r t h 
eastern Saskatchewan. K e l s a l l ( I 9 6 0 ) be l ieved that 
Ledum groenlandicum was ac t ive ly sought b y barren-
g r o u n d c a r i b o u a n d S i m k i n (1965) repor ted that L . 
groenlandicum leaves were rhe m o s t h e a v i l y used of 
the vasculat p lants i n cratets d u g by w o o d l a n d c a r i 
b o u i n O n t a r i o . T h i s p l a n t is cons idered as " u b i q u i 
tous" i n the ta iga w i n t e r range b y Scotter (1964 ; 
1965) a l t h o u g h I f o u n d that i t was u n c o m m o n o n 
w e l l - d r a i n e d , sandy soils w i t h l i t t l e or no h u m u s 
layer. 

D e c i d u o u s stems m a k e u p a large p o r t i o n of the 
n o n - l i c h e n m a t e r i a l f o u n d i n r u m e n s a l t h o u g h d i f 
ferent ia l d i g e s t i o n rates exaggerate the abundance 
of th is forage (Bergerud & R u s s e l l , 1964) . W h i t e 
b i r c h a n d w i l l o w are browsed occas ional ly a l l w i n t e r 
b u t especial ly d u r i n g the p e r i o d i n late w i n t e r w h e n 
a h a r d snow crust covers m u c h o f rhe i n h a b i t e d 
range. Stems of Salix and Betula are l i s ted as w i n t e r 
forage stems for c a r i b o u (Skoog , 1968) a n d reindeer 
(Herre , 1 9 5 6 ; A n d r e e v , 1954) . S i m k i n (1965) l i s t e d 
that Salix sp. and Alnus crispa are u t i l i z e d b y w o o d 
l a n d c a r i b o u i n O n t a r i o . 

M u s h r o o m s are another n o n - l i c h e n w i n t e r forage 
w h i c h m a y be i m p o r t a n t i n years of abundance . 
E n t i r e , s m a l l m u s h r o o m s have been f o u n d i n A p r i l 
c a r i b o u rumens a n d u p to 1 0 % o f the contents i n 
N o v e m b e r rumens have been c o m p r i s e d o f m u s h 
rooms ( M i l l e r , 1976a). K a r e e v (1968) states that 
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re indeer i n R u s s i a " u n e r r i n g l y detect and d i g out 
the s n o w covered s h r u n k e n and frozen m u s h r o o m s " . 
H e l i s t e d m u s h r o o m s as a v a l u a b l e , n u t r i t i v e and 
v i t a m i n - r i c h fodder. A l t h o u g h m u s h r o o m s are not 
c o n s u m e d by c a r i b o u i n large quant i t i e s d u r i n g the 
w i n t e r the i r h i g h n u t t i t i o n a l value ( L a r i n , 1951) 
m a y be a very va luable s u p p l e m e n t to a p r e d o m i 
n a n t l y p r o t e i n scarce, terrestr ial l i c h e n d i e t . 

Discussion 
I have a t t e m p t e d to show a r e l a t i o n s h i p between 
w i l d f i r e s a n d terrestr ial l i c h e n c o m m u n i t i e s i n the 
ta iga ecosystem of nor thcent ra l C a n a d a a n d h o w 
w i n t e r i n g b a r r e n - g r o u n d c a r i b o u benefit f r o m each. 
It seemed f r o m m y data and observations that 
a t t e m p t to suppress w i l d f i r e s o n this ta iga w i n t e r 
range as a c a r i b o u m a n a g e m e n t t o o l ( T h o m a s , 
1994) was u n w i s e . H o w e v e r , T h o m a s and B Q C M B 
( 1 9 9 6 : 345) e x p l a i n e d "There is no j u s t i f i c a t i o n for 
fire suppress ion based o n the natura l ecosystem, fire 
suppress ion capabi l i r i es , or c a r i b o u conserva t ion , " 
a n d that th is proposed fire suppress ion m o d e l was 
"based s t r i c t l y o n the food and soc io -economic 
requi rements of loca l c o m m u n i t i e s . " T h i s w o u l d 
appear to be a r i s k y approach since K e l s a l l (1968) 
e m p h a s i z e d h u n t i n g m o r t a l i t y as the cause for the 
d e c l i n e of b a r r e n - g r o u n d car ibou i n the m i d d l e of 
the present century, especial ly since the p o p u l a t i o n s 
of i n d i g e n o u s people (car ibou users) are increas ing 
and e x p a n d i n g ( T h o m a s , 1994) . Perhaps a more 
l o n g range approach w o u l d be to encompass the 
ent ire ecosystem instead of a t t e m p t i n g to m a x i m i z e 
a s ing le species. 

A l t h o u g h the vegetat ive e n v i r o n m e n t o n the 
ta iga o f n o r t h c e n t r a l C a n a d a is re la t ive ly u n c h a n g e d 
f r o m w h a t i t has been for centuries there are i n d i c a 
t ions that w i n t e r i n g c a r i b o u are b e i n g restr icted 
f r o m u t i l i z i n g large por t ions o f the i r f o r m e r w i n t e r 
range b y e x p a n d i n g h u m a n p o p u l a t i o n s a n d a c t i v i 
ties i n the ta iga . I n n o r t h e r n M a n i t o b a , i n p a r t i c u 
lar, there has been a considerable a m o u n t o f h u m a n 
a c t i v i t y since the late 1950s. T w o m o d e r n m i n i n g 
c o m m u n i t i e s have emerged , i n the m o r e southern 
p o r t i o n of the caribou's former w i n t e r range at L y n n 
L a k e a n d T h o m p s o n . I n the more n o r t h e r n part of 
M a n i t o b a , i n the core area of the caribou's early w i n 
ter m i g r a t i o n , t w o set t lements of i n d i g e n o u s people 
have appeated p r i o r to 1982 at Lac B r o c h e t and 
T a d o u l e L a k e . T h e p o p u l a t i o n s i n the "user c o m m u 
nit ies are d o u b l i n g i n 16-20 years" ( T h o m a s , 1994J 
w i t h i n the ent ire range o f these b a r r e n - g r o u n d cari -
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b o u p o p u l a t i o n s . T h e inf luence o f these h u m a n 
c o m m u n i t i e s and act iv i t ies i n n o r t h e r n M a n i t o b a , 
located i n the p a t h o f early w i n t e r i n g c a r i b o u herd 
m o v e m e n t s , m a y inf luence where these c a r i b o u 
s p e n d the major p o r t i o n of the w i n t e r . 

Large w i n t e r i n g c a r i b o u p o p u l a t i o n s require 
large u n i t s o f u n i n t e r r u p t e d range. O r d i n a r i l y these 
herds are o n the m o v e a l l w i n t e r a n d they are not 
k n o w n to u t i l i z e the same ta iga range i n successive 
w i n t e r s . Some p o r t i o n s of the ta iga are used in f re 
q u e n t l y , b u t this does not m e a n these ranges are less 
i m p o r t a n t to the p o p u l a t i o n t h a n m o r e f requent ly 
used areas. I n an excel lent p u b l i c a t i o n on "Sens i t ive 
H a b i t a t s o f the P o r c u p i n e c a r i b o u h e r d " ( I P C B , 
1993) , the c r i t e r ia used to assess the sensi t ive h a b i 
tats was based o n frequency of use. Therefore , th i s 
aspect o f i d e n t i f y i n g c r i t i c a l , b u t l i t t l e used habitats 
was not discussed. D u r i n g u n u s u a l weather c o n d i 
t ions , as occurred i n the in ter ior o f A l a s k a i n 1992 
( V a l k e n b e r g et al, 1996) t w o c a r i b o u p o p u l a t i o n s 
w i n t e r e d outs ide the i r n o r m a l range i n b l a c k spruce 
n o r t h of F a i r b a n k s . These occas ional ly -used p o r 
t ions o f w i n t e r range m a y be essential to c a r i b o u 
p o p u l a t i o n s . 

T h e future cha l lenge to c a r i b o u m a n a g e m e n t a n d 
w i l d l i f e b io log is t s is not h o w to increase the sus
ta ined y i e l d of c a r i b o u (Thomas , 1994) or to favor 
o p t i m a l use of the range b y c a r i b o u ( K l e i n , 1982) , 
b u t to i d e n t i f y a n d m i n i m i z e the spat ia l conf l ic ts 
be tween h u m a n and c a r i b o u p o p u l a t i o n s . W e need 
to recognize i f and h o w c a r i b o u m o v e m e n t s are 
b e i n g deflected a n d h o w best to h a r m o n i z e h u m a n 
a n d c a r i b o u spat ia l needs w i t h i n b o t h the caribou's 
w i n t e r a n d s u m m e r ranges. A start i n th is d i r e c t i o n 
is to read and digest H a r r i n g t o n (1996) , w h o wrote 
about the h u m a n impacts on the G e o r g e R i v e r c a r i 
b o u p o p u l a t i o n . I w o u l d suggest , however, that 
H a r r i n g t o n ' s subsistence h u n t i n g c o m m e n t s need 
to be adjusted for ta iga residents o f n o r t h c e n t r a l 
C a n a d a where c o m m u n i c a t i o n , t ranspor ta t ion a n d 
meat storage c o n d i t i o n s have i m p r o v e d ro b o t h 
favor a n d encourage subsistence h u n t i n g . T h i s 
means that some of H a r r i n g t o n ' s c o m m e n t s on 
c o m m e r c i a l h u n t i n g need to be a p p l i e d to e x i s t i n g 
c o n d i t i o n s i n nor thcent ra l C a n a d a instead of his 
c o n c l u s i o n about subsistence h u n t i n g . H o p e f u l l y 
w i t h a l o n g t e r m perspective a n d r e c o g n i t i o n of 
these dangers, c a r i b o u can be m a i n t a i n e d b o t h as a 
na t iona l resource and to meet the var ious needs of 
the resident i n d i g e n o u s people . 
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