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Introduction 
T h e d e c l i n e o f m o u n t a i n c a r i b o u (Rangifer tarandus 
caribou), p a r t i c u l a r l y i n the s o u t h e r n part o f B r i t i s h 
C o l u m b i a , has b e e n r e c o g n i z e d for o v e r t w o d e c a ­
des (see B e r g e r u d , 1974) . M o u n t a i n c a r i b o u are o f 
special c o n c e r n because t h e y d e p e n d o n o l d g r o w t h 
forests w h i c h are b e i n g r e m o v e d b y forest harves ­
t i n g . S t e v e n s o n & Hat ler ' s (1985) r e v i e w d o c u m e n ­
t e d the c o n f l i c t b e t w e e n m o u n t a i n c a r i b o u habitat 
r e q u i r e m e n t s a n d forest m a n a g e m e n t i n B r i t i s h 
C o l u m b i a . M a n y recent studies i n s o u t h e r n B r i t i s h 
C o l u m b i a , m o s t u s i n g te lemetry , w e r e des igned to 
d e t e r m i n e c a r i b o u habitat r e q u i r e m e n t s a n d l i m i ­
t i n g factors i n par t icular areas. T h i s paper is a s u m ­
m a r y o f a larger r e p o r t p r o d u c e d for the B C 
M i n i s t r y o f E n v i r o n m e n t . M o r e deta i led i n f o r m a t i ­
o n a n d data c a n be f o u n d i n the o r i g i n a l repor t . 

D e t a i l e d o n g o i n g w o r k b y the M o u n t a i n 
C a r i b o u i n M a n a g e d Forests ( M C M F ) p r o g r a m has 
c o n t r i b u t e d n e w i n f o r m a t i o n (e.g. C h i l d et al., 
1989; S t e v e n s o n et al, 1993) . T h a t p r o g r a m has 
c o m p l e t e d a t e l e m e t r y s tudy a n d i n i t i a t e d habitat 
m a n i p u l a t i o n studies i n the P r i n c e G e o r g e a n d 
Q u e s n e l H i g h l a n d areas ( T e r r y & M c L e l l a n , 1991 ; 
Se ip , 1992 ; T e r r y , 1993) . Severa l sites have 
b e e n e x p e r i m e n t a l l y harvested u s i n g s i l v i c u l t u r e 
treatments a i m e d at m a i n t a i n i n g c a r i b o u habitat 
values w h i l e a l l o w i n g c o m m e r c i a l forestry a c t i v i t i ­
es. A s i m i l a r p r o g r a m has b e e n i n i t i a t e d near 
M o u n t R e v e l s t o k e a n d G l a c i e r N a t i o n a l P a r k s . 
T h e t e l e m e t r y s tudy is i n t e n d e d to i d e n t i f y those 
k e y habitats s u r r o u n d i n g the parks w h i c h w i l l be 
r e q u i r e d to m a i n t a i n the c a r i b o u n o w u s i n g the 
parks ( M c L e l l a n & Flaa , 1993) . A re levant p r o j e c t 
was i n i t i a t e d b y the R e v e l s t o k e Fores t D i s t r i c t to 
assist p l a n n i n g f o r t i m b e r e x t r a c t i o n i n areas o c c u ­
p i e d b y c a r i b o u . C o m p u t e r m o d e l l i n g was u s e d to 
estimate the l o n g t e r m effects o f v a r i o u s c a r i b o u 

habitat c o n s e r v a t i o n g u i d e l i n e s o n t i m b e r s u p p l y . 
U s i n g i terat ive processes, g u i d e l i n e s m a y be d e v e ­
l o p e d a n d tested i n the m o d e l to d e t e r m i n e i f t h e y 
m e e t the l o n g t e r m object ives f o r c a r i b o u habitat 
a n d to estimate the associated cost to the forest 
i n d u s t r y . O p t i o n s are b e i n g s o u g h t w h i c h m a x i m i ­
ze the benef i ts to c a r i b o u w h i l e m i n i m i z i n g the 
i m p a c t o n forestry ( N e l s o n , 1993) . A synthesis o f 
the approaches u s e d i n the a b o v e projects w i l l be 
h e l p f u l i n d e v e l o p i n g g u i d e l i n e s f o r the p r o v i n c e as 
a w h o l e . 

W i l d l i f e i n v e n t o r y , r a d i o te lemetry , a n d forest 
m a n a g e m e n t data for p o p u l a t i o n s i n the areas o f 
n o r t h T h o m p s o n / W e l l s G r a y P a r k ( A n t i f e a u , 1987; 
Se ip , 1990), R e v e l s t o k e ( S i m p s o n & W o o d s , 1987; 
M c L e l l a n & Flaa , 1993) , a n d the s o u t h e r n 
S e l k i r k s / I d a h o (Scott & S e r v h e e n , 1985 ; W a r r e n , 
1990; W a k k i n e n et al., 1992) , are useful for c o m p a ­
r i n g habitat a n d p o p u l a t i o n status. H a b i t a t d i s t r i b u ­
t i o n a n d p o p u l a t i o n data f r o m isolated herds i n the 
M o n a s h e e , P u r c e l l a n d s o u t h e r n S e l k i r k M o u n t a i n s 
is also used to p r o v i d e i n f o r m a t i o n o n the to lerance 
o f c a r i b o u to habitat a l terat ion (e.g. S i m p s o n & 
W o o d s , 1987; S i m p s o n , 1990) . 

T h e chal lenge is to d e v e l o p w o r k a b l e guide l ines 
that integrate the c o n f l i c t i n g needs o f the forest 
i n d u s t r y , w h i c h seeks to harvest o l d e r forests, a n d 
the needs o f c a r i b o u w h i c h use large areas o f o l d 
forests for f o o d a n d shelter. T h e m a i n concerns for 
c a r i b o u i n c l u d e loss o f the i r w i n t e r f o o d s u p p l y 
(arboreal l i chens) , f r a g m e n t a t i o n o f useable habitat 
areas, h u m a n access a n d associated dis turbance or 
m o r t a l i t y , a n d a l terat ion o f the predator/prey b a l a n ­
ce. T h e s e f o u r concerns m u s t be addressed i n any 
guide l ines w h i c h seek to preserve c a r i b o u p o p u l a t i ­
ons i n forests w h i c h are b e i n g harvested. 

Forest values are l o w i n the h i g h e l e v a t i o n 
A l p i n e t u n d r a ( A T ) a n d E n g e l m a n n spruce - s u b a l -
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Table 1. Car ibou use and forest values i n different elevation bands and biogeoclimatic zones. 

Biogeoclimatic T imber C a r i b o u 
Z o n e Value Use Elevation 

A T N i l L o w - m o d . (summer) > 2000 m 
ESSFp N i l - l o w H i g h (Jan. - March) 1800 - 2000 m 
ESSF P o o r - m o d . H i g h (Jan. - M a r c h & summer) 1550 - 1800 m 
ESSF M o d . - good H i g h ( N o v . - Dec.) 1350 - 1550 m 
I C H G o o d Variable ( N o v . - Dec . & May) < 1350 m 

p i n e f i r p a r k l a n d ( E S S F p ) b i o g e o c l i m a t i c zones 
(Table 1). H o w e v e r , w i t h i n the E n g e l m a n n spruce -
subalpine f i r (ESSF) b i o g e o c l i m a t i c z o n e a n d p a r t i ­
cu lar ly i n the Inter ior C e d a r H e m l o c k ( I C H ) b i o g e ­
o c l i m a t i c z o n e , conservat ion o f c a r i b o u habitat m a y 
c o n f l i c t severely w i t h forest management objectives. 

Discussion and Recommendations 
T h e emphasis f o r c a r i b o u m a n a g e m e n t i n B . C . has 
b e e n o n habitat c o n s e r v a t i o n . T h e general p r e m i s e 
is that i f suitable habitat is p r o p e r l y d i s t r i b u t e d w i t ­
h i n c a r i b o u ranges t h e n the p o p u l a t i o n s w i l l be 
m a i n t a i n e d . T h e habitat d i s t r i b u t i o n is i m p o r t a n t to 
m a i n t a i n k e y w i n t e r f o o d supplies a n d to enable 
c a r i b o u to a v o i d predators . M o s t p r e d a t i o n occurs 
i n s u m m e r (Seip, 1990; 1992; C o m p t o n et al, 
1990) . S i n c e s u m m e r habitats c a n also p r o v i d e g o o d 
l a t e - w i n t e r range, emphasis s h o u l d be o n p r o v i d i n g 
q u a l i t y s u m m e r habitat . C o m p e n s a t o r y m a n a g e ­
m e n t p r o g r a m s , s u c h as p r e d a t o r c o n t r o l , s h o u l d 
o n l y be r e q u i r e d w h e r e habitat object ives are n o t 
m e t d u e to h u m a n activit ies o r u n c o n t r o l l a b l e 
events (eg. forest fires). 

K n o w l e d g e o f w i n t e r habitats and important 
foods, especially arboreal l ichens, is relatively g o o d 
and m u c h research is o n g o i n g to define methods o f 
m a i n t a i n i n g l ichens i n c o m m e r c i a l forests. K n o w l e d g e 
o f s u m m e r habitat needs and part icular ly o f predator 
avoidance strategies o f car ibou , is relat ively p o o r 
(Bergerud, 1983). T h e current habitat status for some 
populat ions has b e e n described to p r o v i d e guidance 
o n w h a t m a y be acceptable habitat distr ibutions for 
c a r i b o u . T h o s e analyses s h o u l d be repeated us ing 
accurate digital ly m a p p e d habitat data. S imi lar analyses 
s h o u l d also be c o m p l e t e d for several other populat ions 
w h e r e the telemetry and habitat data are available. 

Schre ier et al. (1993) s u m m a r i z e d a process used 
to def ine habitat management pr ior i t ies fo r c a r i b o u 
a n d de termine the consequences o f var ious opt ions . 
T h e r e c o m m e n d e d process corresponds to the 
approach used b y C i c h o w s k i & B a n n e r (1993) a n d is 
s u m m a r i z e d i n F i g . 1. T h a t approach s h o u l d be c o n ­
sistently a p p l i e d to de termine management pr ior i t ies 
w i t h i n the range o f m o u n t a i n c a r i b o u . It requires: 

a m a p based i n v e n t o r y o f b i o p h y s i c a l habitat 
uni ts preferably accessible i n d i g i t a l f o r m (GIS) , 
clear d e f i n i t i o n o f c a r i b o u values a n d forest 
values f o r habitat uni ts w h i c h can be used to 
d e f i n e h i g h , m o d e r a t e a n d l o w value zones , 
d e f i n i t i o n of: 
1. zones va luable to b o t h c a r i b o u a n d forestry 

(conf l ic t areas), 
2 . zones va luable to c a r i b o u w h i c h are n o t v a l u ­

able to forestry a n d 
3 . zones va luable to forestry w h i c h are n o t v a l u ­

able to c a r i b o u , 
d e f i n i t i o n o f habitat objectives for car ibou and 
forest management options to p r o v i d e that habitat, 
assessment o f the effectiveness o f each o p t i o n 
a n d the relat ive cost. 

CONFLICT AREAS 
Between Commercial Forestry 
and Wildlife Habitat 

FOREST HARVESTING 
SCENARIOS WITHOUT 
WILDLIFE CONSIDERATIONS 
a) Green-up and Adjacency 

Constraints (GAC) 
b} Even Flow Constraints 

FOREST HARVESTING 
SCENARIOS WITH 
WILDLIFE CONSIDERATIONS 
a) GAC and Caribou 

Guidelines 
b) GAC and wilderness 

Park constraints 
c) GAC and Old Growth 

Preservation 

7. COMPARISON BETWEEN 
DIFFERENT MANAGEMENT 
SCENARIOS 

Fie. 1. Information needs and criteria used to define 
habitat management options for caribou habi­
tat conservation (modified f rom Schreier et al., 
1993). 
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T h e habitat a n d p o p u l a t i o n object ives f o r c a r i ­
b o u at the landscape l e v e l are p o o r l y d e f i n e d . T h e 
l a c k o f e x p l i c i t object ives is m a i n l y d u e to a l a c k o f 
i n f o r m a t i o n o n the a m o u n t o f habitat n e e d e d to 
suppor t c a r i b o u a n d the des i red spacial d i s t r i b u t i o n 
o f suitable habitats. R e c e n t censuses s h o w that c a r i ­
b o u are usual ly spread o v e r large survey areas a n d 
o c c u r at l o w densities c o m p a r e d to o t h e r ungulates . 
A large p o r t i o n o f each area is u n u s e d o r rare ly used 
b y c a r i b o u . W h e n u n u s e d habitats are de le ted f r o m 
the gross area, the densi ty o f c a r i b o u p e r suitable 
(occupied) habitat can be ca lcula ted . Gross densities 
(.01 - .08 c a r i b o u / k m 2 , T a b l e 1) p r o b a b l y reflect 
the n e e d for c a r i b o u to disperse o v e r the landscape 
to a v o i d predators a n d a l l o w t i m e f o r s l o w g r o w i n g 
l i chens to regenerate i n b r o w s e d areas. N e t densities 
(0.2 - 0.5 c a r i b o u / k m 2 ) m o r e accurately reflect the 
actual c a r r y i n g capaci ty o f m o u n t a i n c a r i b o u h a b i ­
tats (Table 1). T h e highest densities o c c u r r e d near 
P r i n c e G e o r g e w h e r e areas o c c u p i e d w e r e m a i n l y 
c o n t i n u o u s u n b r o k e n o l d g r o w t h forest w i t h o n l y a 
m i n o r p r o p o r t i o n o f i ce , r o c k , ava lanched o r c l e a ­
r e d areas (see S i m p s o n et al., 1994) . 

E x a m i n a t i o n o f the habitat use patterns o f 3 i s o ­
lated c a r i b o u p o p u l a t i o n s i n the s o u t h S e l k i r k 
M o u n t a i n s , s o u t h P u r c e l l M o u n t a i n s a n d M o n a s h e e 
M o u n t a i n s suggest that c a r i b o u w i l l use areas w i t h 
u p to 4 0 % o f the gross area i n s n o w , r o c k , a lp ine 
t u n d r a o r s e c o n d g r o w t h forest. C a r i b o u m a i n t a i ­
n e d use o f forested habitat uni ts w h e r e u p to 4 0 % o f 
the area was y o u n g forest o r natura l o p e n i n g s . M o s t 
h i g h use habitats h a d > 6 0 % o l d g r o w t h forest b u t 
s o m e areas w i t h less o l d g r o w t h w e r e occas iona l ly 
used. Areas w i t h n o o l d g r o w t h w e r e rarely used i n 
any area. T h e m i n i m u m r e q u i r e m e n t o f c a r i b o u i n 
l a t e - w i n t e r a n d s u m m e r appears to be 6 0 % o f the 
gross area s u p p o r t i n g forests o r forests c o m p l e x e d 
w i t h o t h e r habitats a n d 6 0 % o f the vegetated l a n d 
units s h o u l d be o l d g r o w t h forest. H i g h use l a n d 
units can e i ther be c o n t i n u o u s forest, c o n t i n u o u s 
forest b r o k e n b y o p e n i n g s a n d y o u n g e r age classes, 
o r m a y be natura l ly o c c u r r i n g m i x e s o f forest, m e a ­
d o w s , wet lands , r o c k a n d avalanche paths. 

T h e req ui rement for o l d g r o w t h forest appeared 
to be substantially less i n e a r l y - w i n t e r and spr ing 
habitats. T h i s m i g h t be expected since c a r i b o u use 
p r i m a r i l y shrubs and herbaceous forage, rather than 
l ichens, i n those habitats. U s e b y isolated car ibou 
popula t ions suggested that 2 0 % o f the available l o w 
elevat ion habitat (gross area) s h o u l d be suitable for 
use b y c a r i b o u . 2 5 % was the object ive set b y the 
U n i t e d States agencies for the endangered p o p u l a t i o n 
i n Idaho. Suitable habitats again i n c l u d e d areas w h e r e 
>60% o f the forest was o l d g r o w t h . T h i s impl ies that 
c a r i b o u m a y survive i n areas w h e r e special manage­
m e n t zones to ta l l ing 2 0 - 2 5 % o f the available cedar-

h e m l o c k forest are located i n areas needed b y c a r i b o u 
and that 6 0 % o f those zones s h o u l d be o l d g r o w t h 
forest. O v e r a l l the o l d g r o w t h conservat ion r e q u i r e d 
for c a r i b o u at l o w elevations w o u l d total 1 2 - 1 5 % o f 
the potent ia l forested habitat. In order for o l d g r o w t h 
areas to be accessible to c a r i b o u they must be located 
adjacent to l a t e - w i n t e r / s u m m e r habitats. 

Ideal ly , suitable habitat s h o u l d be c o n t i n u o u s o r 
c lose ly l i n k e d , h o w e v e r , c a r i b o u appeared w i l l i n g 
to cross u p to 5 k m o f p o o r habitat to reach h i g h 
use o l d g r o w t h forests. M a t u r e forest (60 -120 years 
old) a n d s h r u b l a n d (< 20 years) was c o m m o n l y used 
f o r m o v e m e n t w h i l e i m m a t u r e forest (20-60 years) 
was rarely crossed based o n e x a m i n a t i o n o f r a d i o 
l o c a t i o n p o i n t s a n d habitat d i s t r i b u t i o n (see 
S i m p s o n et al., 1994) . Large m a n - m a d e o r f i re c r e a ­
t e d o p e n i n g s 10 -15 k m w i d e , have isolated c a r i b o u 
p o p u l a t i o n s near P r i n c e G e o r g e ( N a r r o w L a k e , 
G e o r g e M o u n t a i n ) a n d m a y p r e v e n t c a r i b o u f r o m 
accessing suitable habitats i n the s o u t h S e l k i r k s . 

It is clear that habitat m a n a g e m e n t p l a n n i n g for 
c a r i b o u must be d o n e o v e r large areas a n d cons ider 
n o t o n l y the forested landscape b u t also the o ther 
habitats i n b e t w e e n . T h e areas c u r r e n t l y o c c u p i e d b y 
c a r i b o u , m a i n l y a l o n g the t rans i t ion f r o m h i g h l a n d 
to m o u n t a i n t o p o g r a p h y , suggest that f r a g m e n t a t i o n 
b y natural features (h igh m o u n t a i n s , lakes, glaciers, 
etc.) m a y be benef i c ia l to c a r i b o u b y r e d u c i n g the i r 
o v e r a l l densi ty a n d m a k i n g i t ine f f i c ient for p r e d a ­
tors to search f o r t h e m . M u c h emphasis has b e e n 
p l a c e d o n m a n a g i n g w i n t e r habitat for c a r i b o u , p a r ­
t i cu lar ly l i c h e n b e a r i n g forest, h o w e v e r , s p r i n g a n d 
s u m m e r appear to be the seasons w h e n m o s t m o r t a ­
l i t y occurs (Seip, 1990, 1992; C o m p t o n etal, 1990). 
T h e h i g h m o r t a l i t y n o t e d i n some p o p u l a t i o n s , e v e n 
at v e r y l o w densities, suggests that predators are 
capable o f m a i n t a i n i n g c a r i b o u n u m b e r s b e l o w the 
f o o d c a r r y i n g capaci ty o f the i r e n v i r o n m e n t . S i n c e 
f a v o u r e d s u m m e r habitats usual ly p r o v i d e abundant 
l i c h e n forage a n d the factor l i m i t i n g c a r i b o u n u m ­
bers appears to be predator avo idance space 
( B e r g e r u d & Page, 1987), m a n a g e m e n t s h o u l d focus 
o n p r o v i d i n g suitably dispersed s u m m e r habitat 
w h i c h w i l l also f u n c t i o n as l a t e - w i n t e r habitat . 

F r a g m e n t a t i o n a n d r o a d access are concerns p r i ­
m a r i l y d u e to u n c o n t r o l l e d o r i l l ega l act ivit ies of 
p e o p l e w i t h i n c a r i b o u ranges. H u m a n access a n d 
activit ies m u s t be m a n a g e d to ensure that c a r i b o u 
are n o t unnecessar i ly harassed a n d that they are n o t 
f o r c e d i n t o m a r g i n a l t e r ra in w h e r e m o v e m e n t is d i f ­
f i c u l t a n d the risk o f acc identa l death , p a r t i c u l a r l y i n 
avalanches, is e levated. 

It has n o t b e e n s h o w n that roads i n f l u e n c e p r e ­
dator/prey re lat ionships for m o u n t a i n c a r i b o u . 
B a s e d o n the i n s p e c t i o n o f habitat d i s t r i b u t i o n w i t ­
h i n areas c u r r e n t l y o c c u p i e d b y c a r i b o u , o p e n i n g s , 
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b o t h m a n - c a u s e d a n d natural , o c c u r i n every c a r i ­
b o u range. Predators o f v a r i o u s k i n d s also o c c u r o n 
every c a r i b o u range a n d ungulates o t h e r t h a n c a r i ­
b o u are l i m i t e d b y deep w i n t e r s n o w , w h i c h is a 
characterist ic o f m o u n t a i n c a r i b o u ranges. P r o v i d e d 
that a suitable p r o p o r t i o n o f the range is m a i n t a i n e d 
i n o l d g r o w t h forest a n d p r o v i d e d that o t h e r p r e y 
species d o n o t suppor t v e r y h i g h p r e d a t o r n u m b e r s , 
c a r i b o u appear able to m a i n t a i n stable p o p u l a t i o n s . 
E x a m p l e s i n B . C . i n c l u d e the R e v e l s t o k e a n d 
P r i n c e G e o r g e p o p u l a t i o n s w h i c h have b e e n stable 
o r i n c r e a s i n g s l ight ly i n recent years. 

H a b i t a t m a n a g e m e n t p l a n n i n g s h o u l d be c o m ­
p l e t e d o v e r large areas (3000 to 5 0 0 0 k m 2 ) . A l o n g 
the b o u n d a r i e s o f adminis t ra t ive reg ions , m a n a g e ­
m e n t plans m u s t be c o o r d i n a t e d to ensure that h a b i ­
tat c o n t i g u i t y is m a i n t a i n e d . Areas va luable to c a r i ­
b o u w h i c h are n o t va luable to forestry have b e e n 
i d e n t i f i e d i n s o m e regions . C u r r e n t 1 :250 ,000 scale 
m a p p i n g o f m a n a g e m e n t zones (I. S tewart - pers. 
c o m m . ) ident i f ies b r o a d areas o c c u p i e d b y c a r i b o u 
b u t does n o t i d e n t i f y k e y h i g h va lue habitats w i t h i n 
those zones o r the habitats u n i m p o r t a n t to c a r i b o u . 

M a n a g e m e n t zones s h o u l d be p r i o r i t i z e d based 
o n the e x p e c t e d l e v e l o f c o n f l i c t b e t w e e n c a r i b o u 
habitat m a n a g e m e n t object ives a n d o t h e r resource 
users, p a r t i c u l a r l y forestry a n d w i n t e r r e c r e a t i o n . 
S o m e c a r i b o u herds are d e p e n d a n t m a i n l y o n l o w 
c o n f l i c t areas (eg. parks, n o n - p r o d u c t i v e forests). 
C o n t e n t i o u s habitats i m p o r t a n t to those herds m u s t 
rece ive a h i g h p r i o r i t y for c o n s e r v a t i o n o r special 
m a n a g e m e n t . T w o g o o d examples o f t o p p r i o r i t y 
m a n a g e m e n t zones are the u p p e r R a f t R i v e r area, 
a n d the M a c k a y R i v e r to D e c e p t i o n C r e e k area, 
used b y the largely p r o t e c t e d W e l l s G r a y P a r k c a r i ­
b o u h e r d . L i n k a g e areas b e t w e e n secured c a r i b o u 
p o p u l a t i o n s m u s t also rece ive careful a t t en t ion . 

Analyses o f forest landscape patterns w i t h i n the 
range o f var ious c a r i b o u p o p u l a t i o n s have b e e n 
c o m p l e t e d u s i n g smal l scale m a p p i n g a n d v i s u a l l y 
q u a n t i f i e d area estimates. T h e y s h o u l d be c o n s i d e ­
r e d first a p p r o x i m a t i o n s to estimate the actual h a b i ­
tat needs o f c a r i b o u . M o r e deta i led p l a n n i n g u s i n g 
G I S analysis a n d larger scale m a p p i n g s h o u l d be 
c o m p l e t e d w i t h i n the range o f core c a r i b o u p o p u l a ­
t ions . C o m p u t e r analyt ica l tools have b e e n d e v e l o ­
p e d b y the W i l d l i f e B r a n c h , the M i n i s t r y o f Forests 
a n d b y v a r i o u s researchers to enable ef f ic ient p r o ­
cessing o f i n f o r m a t i o n . U s i n g G I S m o d e l l i n g i n the 
K a m l o o p s r e g i o n they w e r e able to h i g h l i g h t h i g h 
use c a r i b o u habitats i n dr ie r E S S F zones based o n 
aspect cr i ter ia ( D . L o w - persona l c o m m u n i c a t i o n ) . 
T h e n e w l y d e v e l o p e d tools a n d i n f o r m a t i o n have 
the p o t e n t i a l to i m p r o v e the d e f i n i t i o n o f c a r i b o u 
habitat m a n a g e m e n t zones a n d greatly r e d u c e the 
p o t e n t i a l cost to forest harvest operat ions . 

T h e des i red landscape d i s t r i b u t i o n o f habitat 
types p r o v i d e s d i r e c t i o n f o r p l a n n i n g c a r i b o u habitat 
c o n s e r v a t i o n w i t h i n large areas. T h e s e c o n d l e v e l o f 
p l a n n i n g requires d e f i n i t i o n o f stand l e v e l m a n a g e ­
m e n t object ives . C a r i b o u select par t i cu lar site asso­
ciat ions w i t h i n c e d a r - h e m l o c k a n d spruce - suba lp ine 
f i r forests ( S u m m e r f i e l d , 1985 ; Scot t & S e r v h e e n , 
1985 ; Idaho P a n h a n d l e N a t i o n a l Forest , 1987; 
T e r r y & M c L e l l a n , 1991) . A f t e r c o n t i g u o u s forested 
uni ts (polygons) are m a p p e d to p r o v i d e l i n k e d sea­
sonal habitats, the h i g h use associations w i t h i n those 
p o l y g o n s s h o u l d be the target for the 6 0 % c o n s e r v a ­
t i o n o f o l d g r o w t h forests. S o m e o f the habitat c h a ­
racteristics i m p o r t a n t i n s u m m e r a n d l a t e - w i n t e r 
i n c l u d e : 

• w e t gentle to m o d e r a t e l y s l o p i n g sites (sedge, 
sitka va ler ian associations) 

• subalpine f i r l e a d i n g w i t h h e a v y l i c h e n loads 
especial ly B r y o r i a sp. 

• o p e n herbac ious u n d e r s t o r y ie . n o t 
Rhododendron o r Azalea associations. 

S o m e habitat characteristics i m p o r t a n t i n ear ly -
w i n t e r a n d s p r i n g i n c l u d e : 
• d r y m o d e r a t e s l o p i n g sites (Pachystima, Aralia 

a n d Vaccinium associations), 
• w e s t e r n h e m l o c k l e a d i n g w i t h an o p e n l o w 

shrub u n d e r s t o r y ie . n o t D e v i l ' s c l u b o r s k u n k 
cabbage associations. 

Scott & S e r v h e e n (1985) p r o b a b l y provides the 
best assessment current ly available o f m i c r o - s i t e c h a ­
racteristics o f m o u n t a i n c a r i b o u seasonal habitats i n 
the E S S F a n d I C H b i o g e o c l i m a t i c zones. T h a t i n f o r ­
m a t i o n was used to d e v e l o p a c u m u l a t i v e effects 
m o d e l to predic t the suitabi l i ty o f any l a n d u n i t for 
use b y c a r i b o u ( S u m m e r f i e l d , 1985). A n u p d a t e d 
v e r s i o n o f that m o d e l is b e i n g prepared b y the U S 
Forest Service (L. A l l e n - J o h n s o n - pers. c o m m . ) . 
R e c e n t w o r k b y the M C M F c o m m i t t e e has i d e n t i f i ­
ed stand l e v e l prescr ipt ions and operat ional g u i d e l i ­
nes needed to m a i n t a i n stand attributes i m p o r t a n t to 
c a r i b o u (Stevenson et al, 1993). Tr ia ls are current ly 
u n d e r w a y to test various prescr ipt ions ( H . A r m l e d e r 
- pers. c o m m . ) . 

Recommendations 
P o p u l a t i o n object ives f o r m o u n t a i n c a r i b o u s h o u l d 
be d e f i n e d u s i n g all available i n f o r m a t i o n w i t h c o n ­
s idera t ion o f m i n i m u m viab le p o p u l a t i o n s a n d c o n ­
t i g u i t y . 

P r e l i m i n a r y landscape object ives f o r the habitat 
d i s t r i b u t i o n c o u l d be set u s i n g the a p p r o x i m a t e 
gross densi ty estimates p r o v i d e d here (Table 2) o r 
b y c o m p l e t i n g r e c o m m e n d e d habitat d i s t r i b u t i o n 
analyses for each p o p u l a t i o n . 
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Table 2. Car ibou density based on gross area w i t h i n range and suitable habitat w i t h i n range. 

Locat ion #Car ibou Gross area # Car ibou/ Suitable habitat Car ibou/ 
counted (km 2) Gross area (#/km 2) area (km 2) suitable area(#/km2) 

Prince George 
Captain-Otter 98 1100 .087 
Bear Paw-Deza iko 300 2800 .11 
Sugarbowl 146 600 .24 320 .46 
George 20 300 .067 
N a r r o w Lake 40 500 .08 300 .133 
Haggen 214 1300 .16 820 .26 

Quesnel H i g h l a n d 
B o w r o n 4 1900 .0022 
Wells 19 1600 .012 
Stevenson 114 1500 .078 
Junct ion 23 1400 .017 
Horsefly 51 1100 .046 

Total 211 7500 .028 

Wells Gray 238 4800 .050 
N o r t h T h o m p s o n 187 4000 .047 
Revelstoke 350 7400 .047 
South Purcells 100 1400 .071 630 .158 
South Selkirks 30 370 .081 220 .209 

N o t e : based on B C Environment population estimates and 1:250,000 scale habitat mapping. 

Sui table habitat w h i c h is n o t c o n t e n t i o u s s h o u l d 
be m a p p e d a n d assessed to d e t e r m i n e its e f fec t ive ­
ness i n m e e t i n g the p r e l i m i n a r y gross area landscape 
object ives (60% suitable a n d 6 0 % o l d g r o w t h ) . 
T h e s e areas are k e y habitats b u t because they are 
n o t c o n t e n t i o u s , they d o n o t r e q u i r e special m a n a ­
g e m e n t . S u c h areas m a y i n c l u d e n o n - c o m m e r c i a l 
forest, parks a n d o t h e r p r o t e c t e d areas. 

A d d i t i o n a l habitats, w h i c h are c o n t e n t i o u s a n d 
are r e q u i r e d to m e e t seasonal habitat , m o v e m e n t o r 
p o p u l a t i o n l i n k a g e needs (core habitats a n d c o r r i ­
dors) , s h o u l d be m a p p e d a n d i d e n t i f i e d as special 
m a n a g e m e n t zones . 

H a r v e s t i n g s h o u l d o n l y be p e r m i t t e d w h e r e the 
desired habitat d i s t r i b u t i o n descr ibed a b o v e c a n be 
m a i n t a i n e d i n special m a n a g e m e n t zones . Se lec ted 
h a r v e s t i n g m a y be preferable at h i g h elevat ions (see 
S t e v e n s o n et ai, 1993) . 

H o w e v e r , large o p e n i n g s i n l o w e l e v a t i o n h a b i ­
tats m a y be b e n e f i c i a l to d iscourage use b y m o o s e 
a n d associated predators . H a r v e s t prescr ip t ions 
s h o u l d be adjusted to m e e t l o c a l landscape o b j e c t i ­
ves w i t h i n larger landscape p l a n n i n g uni ts . 

W i t h i n special m a n a g e m e n t zones , a n y p e r m i s ­
sible d e v e l o p m e n t s h o u l d target the site associations 
used least b y c a r i b o u . I m p o r t a n t habitats s h o u l d be 

l o c a t e d i n close p r o x i m i t y to each o t h e r a n d n e v e r 
m o r e t h a n 5 k m apart. 

H a r v e s t s c h e d u l i n g s h o u l d ensure that m a t u r e 
forests that are useable b y c a r i b o u , l i n k special 
m a n a g e m e n t zones at a l l t imes . 

H u m a n a n d v e h i c u l a r dis turbance o n l a t e - w i n ­
ter c a r i b o u ranges s h o u l d be d i scouraged , especial ly 
w h e r e s u c h activit ies w i l l force c a r i b o u o n t o a v a ­
lanche p r o n e terra in . A n integrated m a n a g e m e n t 
p r o g r a m for s n o w m o b i l i n g near R e v e l s t o k e s h o u l d 
be invest igated to d e t e r m i n e its success a n d a p p l i c a ­
b i l i t y i n o t h e r areas. 

I n s o m e instances, w h e r e speci f ic habitat o b j e c ­
tives c a n n o t be m e t due to o t h e r resource interests, 
i t m a y be possible to m a i n t a i n c a r i b o u t h r o u g h 
c o m p e n s a t o r y m a n a g e m e n t . P o t e n t i a l special m a n a ­
g e m e n t p r o g r a m s , w h i c h are less desireable t h a n 
p r o p e r habitat m a n a g e m e n t , i n c l u d e : 

• access c o n t r o l signs, p h y s i c a l barriers o n roads o r 
r e m o v a l o f roads, 

• predator c o n t r o l t h r o u g h l ibera l p u b l i c h u n t i n g or 
active professionally executed c o n t r o l programs, 

• r e d u c t i o n i n the n u m b e r s o f o t h e r ungulates a n d 
associated predators t h r o u g h l i b e r a l i z e d h u n t i n g 
regulat ions . 

Rangifer, Special Issue N o . 9, 1996 157 



S u c h c o m p e n s a t o r y p r o g r a m s s h o u l d o n l y be 
c o n s i d e r e d w h e r e habitats are already b e l o w target 
levels , w h e r e catastrophic events (eg. fires, disease) 
alter the habitat values o r w h e r e e c o n o m i c a l l y v i a ­
b le alternatives are l i m i t e d . C a r e f u l site speci f ic 
p l a n n i n g m u s t be c o m p l e t e d to ensure that k e y c a r i ­
b o u habitats are i d e n t i f i e d a n d p r o t e c t e d . 
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