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ABSTRACT 

This research was designed to study the ecology 
and population dynamics of black bears i n the spruce , 
and f i r f o r e s t of northwestern Montana, to test the 
hypothesis that e x t r i n s i c factors caused f l u c t u a t i o n s 
in population numbers, and to develop management p r i n ­
c i p l e s for bears. 

The rough topography and moderate to heavy pre­
c i p i t a t i o n on the Big Creek study area have created 
varied e c o l o g i c a l conditions which i n many ways are 
excellent for black bears. Serai and climax stands 
of the Picea-Abies/Pachistima myrsinites association 
are used most extensively by bears, but other vege­
t a t i v e types are important seasonally. 

The home ranges of adult bears on the area are 
small and they remain the same size from year to year. 
As resident males mature, however, the i r ranges i n ­
crease i n area. Bears do congregate, but only where, 
there i s an overlap in t h e i r home ranges. Even then 
they do not form compact groups, but keep at l e a s t 
50 yards (48 metres) between i n d i v i d u a l s . 

Many adult females (bears approximately 4-1/2 
years or older) do not have young, apparently because 
of the f a i l u r e of females to ovulate, prenatal mor­
t a l i t y , and e a r l y m o r t a l i t y . Tentative conclusions 
suggest that seasonal r e s t r i c t i o n s i n n u t r i t i o n delay 
the physical maturity and thereby the sexual maturity 
of some bears. These r e s t r i c t i o n s are caused by the 
climate of Big Creek and are detrimental even to adult 
females on c e r t a i n years. Inadequate n u t r i t i o n i s alsc 
suggested by the observation that some yearlings i n ­
h i b i t estrus for two years by suckling up to 16 months 
of age. The n u t r i t i o n of adult males and of many 
adult females generally i s excellent, however. L i t t e r 
sizes on Big Creek and throughout the West are smaller 
than i n Eastern North America. 



The s u r v i v a l of cubs i s high (95 perccent) 
from 1/2 to 1-1/2 years of age while they are with 
t h e i r mothers, but a l l sub-adults are p h y s i c a l l y 
weak i n late spring and natural loss i s consider­
able among sub-adults 1-1/2 to 3-1/2 years o ld. 
They appear e s p e c i a l l y vulnerable to changes i n 
climate, parasitism, predation, food quantity and 
qu a l i t y , and the behaviour of adult bears. Many 
sub-adult males disperse from the area. 

Annual changes i n the density of bears on 
Big Creek are caused i n part by man, by dis p e r s a l , 
of sub-adults, and through changes i n the repro­
ductive success of adults and the natural mortal­
i t y of sub-adults. The numbers of adults on the 
area remain r e l a t i v e l y constant from year to year. 

Even though food i s unlimited during some 
seasons, a form of t e r r i t o r i a l i t y within " s o c i a l 
groups" spaces the bears on Big Creek and u l t i ­
mately exerts a d e f i n i t e c o n t r o l over density. 
The cfensity i s r e l a t i v e l y high on Big Creek and 
.probably r e s u l t s i n more s o c i a l i n t e r a c t i o n and 
t e r r i t o r i a l i t y than iri bears elsewhere. Longer 
care of young,smaller i i t t e r s i z e s , and increased 
s o c i a l organization a l l seem evident as reactions 
to the Big Creek environment. E x t r i n s i c and ;in-
t r i n s i c forces unite, therefore, i n population 
regulation, and the net r e s u l t i s the creation of 
an excellent habitat f o r adult black bears, but 
an harsh environment f o r sub-adults after they 
have l e f t t h e i r mothers. 
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ABSTRACT 

Th i s r e s e a r c h was desi g n e d t o study the e c o l o g y and 

p o p u l a t i o n dynamics of b l a c k "bears i n the spruce and f i r 

f o r e s t of northwestern Montana, to t e s t the h y p o t h e s i s t h a t 

e x t r i n s i c f a c t o r s caused f l u c t u a t i o n s i n p o p u l a t i o n numbers, 

and to develop management p r i n c i p l e s f o r b e a r s . 

The rough topography and moderate t o heavy p r e c i p ­

i t a t i o n on the B i g Creek study a r e a have c r e a t e d v a r i e d 

e c o l o g i c a l c o n d i t i o n s which i n many ways are e x c e l l e n t f o r 

b l a c k b e a r s . S e r a i and c l i m a x stands of the P i c e a - A b i e s /  

P a c h i s t i m a m y r s i n i t e s a s s o c i a t i o n are used most e x t e n s i v e l y 

by b e a r s , b u t o t h e r v e g e t a t i v e types are imp o r t a n t s e a s o n a l l y . 

The home ranges o f a d u l t b ears on the a r e a are s m a l l 

and they remain the same s i z e from y e a r t o y e a r . As r e s i d e n t 

males mature, however, t h e i r ranges i n c r e a s e i n a r e a . Bears 

do congregate, b ut o n l y where t h e r e i s an o v e r l a p i n t h e i r 

home ranges. Even t h e n t h e y do not form compact groups, b u t 

keep a t l e a s t 50 y a r d s (48 metres) between i n d i v i d u a l s . 

Many a d u l t females (bears a p p r o x i m a t e l y 4-1/2 y e a r s 

or o l d e r ) do not have young, a p p a r e n t l y because of the f a i l u r e 

o f females t o o v u l a t e , p r e n a t a l m o r t a l i t y , and e a r l y m o r t a l i t y . 

T e n t a t i v e c o n c l u s i o n s suggest t h a t s e a s o n a l r e s t r i c t i o n s i n 

n u t r i t i o n d e l a y the p h y s i c a l m a t u r i t y and t h e r e b y the s e x u a l 

m a t u r i t y of some b e a r s . These r e s t r i c t i o n s are caused by the 
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climate of Big Creek and are detrimental even to adult females 

on c e r t a i n years. Inadequate n u t r i t i o n i s also suggested by 

the observation that some yearlings i n h i b i t estrus f o r two 

years by suckling up to 16 months of age. The n u t r i t i o n of 

adult males and of many adult females generally i s excellent, 

however. L i t t e r s i z e s on B i g Creek and throughout the West 

are smaller than i n eastern North America, but apparently the 

cause i s ge n e t i c a l rather than n u t r i t i o n a l . 

The s u r v i v a l of cubs i s high (95 per cent) from 1/2 

to 1-1/2 years of age while they are with t h e i r mothers, but 

a l l sub-adults are p h y s i c a l l y weak i n l a t e spring and natural 

l o s s i s considerable among sub-adults 1-1/2 to 3-1/2 years 

o l d . They appear e s p e c i a l l y vulnerable to changes i n climate, 

parasitism, predation, food quantity and q u a l i t y , and the 

behaviour of adult bears. Many sub-adult males disperse from 

the area. 

Annual changes i n the density of bears on Big Creek 

are caused i n part by man, by d i s p e r s a l of sub-adults, and 

through changes i n the reproductive success of adults and the 

natural m o r t a l i t y of sub-adults. The numbers of adults on 

the area remain r e l a t i v e l y constant from year to year. 

Even though food i s unlimited during some seasons, 

a form of t e r r i t o r i a l i t y w ithin " s o c i a l groups" spaces the 

bears on Big Creek and u l t i m a t e l y exerts a d e f i n i t e c o n t r o l 

over density. The density i s r e l a t i v e l y high on Big Creek 

and probably r e s u l t s i n more s o c i a l i n t e r a c t i o n and t e r r i t o ­

r i a l i t y than i n bears elsewhere. Longer care of young, 
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s m a l l e r l i t t e r s i z e s , a n d i n c r e a s e d s o c i a l o r g a n i z a t i o n a l l 

s e e m e v i d e n t a s r e a c t i o n s t o t h e B i g C r e e k e n v i r o n m e n t . 

E x t r i n s i c a n d i n t r i n s i c f o r c e s u n i t e , t h e r e f o r e , i n p o p u l a t i o n 

r e g u l a t i o n , a n d t h e n e t r e s u l t i s t h e c r e a t i o n o f a n e x c e l l e n t 

h a b i t a t f o r a d u l t b l a c k b e a r s , b u t a n h a r s h , e n v i r o n m e n t f o r 

s u b - a d u l t s a f t e r t h e y h a v e l e f t t h e i r m o t h e r s . 
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GENERAL TOPICS 
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C H A P T E R ONE 

I N T R O D U C T I O N 

T h i s s t u d y w a s o r i g i n a t e d i n n o r t h w e s t e r n M o n t a n a b y 

t h e M o n t a n a F i s h a n d Game D e p a r t m e n t t o a i d i n t h e m a n a g e m e n t 

o f b l a c k b e a r s ( U r s u s a m e r i c a n u s , P a l l a s ) a s a game s p e c i e s . 

T h e s t u d y w a s b e g u n i n J u n e , 1959* a n d c o n t i n u e d t h r o u g h M a y 

o f 1966. T h e s t u d y a r e a s e l e c t e d w a s t h e B i g C r e e k d r a i n a g e 

10 m i l e s n o r t h o f W h i t e f i s h , M o n t a n a . D u r i n g 1959 a n d I960 

T i s c h (1961) c o n d u c t e d a f o o d h a b i t s s t u d y o f t h e b l a c k b e a r 

i n a s s o c i a t i o n w i t h t h i s s t u d y a n d i n t h e s a m e a r e a . 

I n t h e y e a r s p r i o r t o 1959 t h e p o p u l a t i o n o n t h e B i g 

C r e e k s t u d y a r e a w a s b e l i e v e d t o b e h i g h , a n d i t s e e m e d t h a t 

a l t h o u g h t h e r e w a s l i t t l e h u n t i n g p r e s s u r e , t h e r e w e r e a n n u a l 

f l u c t u a t i o n s i n n u m b e r s . T h e w a y i n w h i c h t h e s e o b s e r v a t i o n s 

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

i s i m p o r t a n t , e s p e c i a l l y s i n c e t h r o u g h o u t m u c h o f N o r t h 

A m e r i c a t h e b l a c k b e a r a p p e a r s t o b e a s a b u n d a n t a s i t h a s 

e v e r b e e n . G e n e r a l t h e o r i e s o f t h e r e g u l a t i n g m e c h a n i s m s 

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

e x t r i n s i c f a c t o r s s u c h a s c h a n g e s i n f o o d ( L a c k , 1954; P i t e l k a 

e t a l . , 1 9 5 5 ) , c l i m a t e ( A n d r e w a r t h a a n d B i r c h , 1 9 5 4 ) , p r e d a t o r s 

( C r a i g h e a d a n d C r a i g h e a d , 1956), p a r a s i t e s ( V a r l e y , 1 9 4 ? ) , a n d 

d i s e a s e s ( B e n d e l l , 1955) t o i n t r i n s i c c h a n g e s i n r e p r o d u c t i v e 
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rates or endocrine a c t i v i t y ( C h r i s t i a n , 1950). In recent 

years a t t e n t i o n has been d i r e c t e d to the i n t r i n s i c or 

evolutionary changes i n behaviour as a r e g u l a t i n g mechanism 

(Carrick, 1963; Wynne-Edwards, 1962), and even to causes 

inherent i n the genetic composition of species (Chitty, 1965; 

Wellington I960; Krebs, 1964). 

My hypothesis at the beginning of t h i s study was that 

mostly e x t r i n s i c f a c t o r s (food and climate) maintained bear 

populations at e x i s t i n g l e v e l s i n d i f f e r e n t habitat types and 

accounted f o r some of the y e a r l y f l u c t u a t i o n s i n numbers 

within a h a b i t a t type. This study was designed to t e s t that 

hypothesis and associated problems by marking known-age 

animals i n a natural h a b i t a t and checking t h e i r growth, sur­

v i v a l , and i n t e r r e l a t i o n s h i p s through recaptures and obser­

vations over an extended period, evaluating c a r e f u l l y the 

d i f f e r e n t components of t h e i r h a b i t a t , and r e l a t i n g each to 

the other. 

Only i n recent years has i t been possible to conduct 

f i e l d studies on wild bears by capturing them repeatedly. 

Advances i n handling large wild animals with drugs and 

p r o j e c t i l e syringes have made t h i s f e a s i b l e . Studies of 

bears p r i o r to 1957 were rather casual f i e l d observations or 

morphological studies; a great deal on the biology of bears 

had been written, however, based on general impressions and 

assumptions. 

Most recent studies of the black bear have been 

centred i n eastern North America i n deciduous f o r e s t s . King 
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e t a l . (I960) w o r k e d o n t h e p a t h o l o g y , p a r a s i t o l o g y , a n d 

h e m a t o l o g y o f t h e " b l a c k b e a r s i n New Y o r k , a n d W i m s a t t ' s (1963) 

s t u d y o f d e l a y e d i m p l a n t a t i o n i n b e a r s w a s a l s o c o n d u c t e d i n 

New Y o r k . E r i c k s o n (1957, 1959) a n d E r i c k s o n e t a l . (1964) 

u n d e r t o o k l o n g t e r m e c o l o g i c a l a n d r e p r o d u c t i v e s t u d i e s o n 

b l a c k b e a r s i n n o r t h e r n M i c h i g a n . T h e i r s t u d i e s , w h i c h w e r e 

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

o f t h e s p e c i e s , h a v e p r o v i d e d e x c e l l e n t d a t a f o r c o m p a r a t i v e 

p u r p o s e s o n l i t t e r s i z e s , a g e a t s e x u a l m a t u r i t y , o v a r i a n 

f u n c t i o n , a n d s e l f - s u f f i c i e n c y o f y o u n g . S t i c k l e y (1957, 

1961) h a s d o n e s o m e r e c e n t r e s e a r c h o n b l a c k b e a r e c o l o g y i n 

V i r g i n i a , a n d h e h a s g i v e n e s t i m a t e s o f r e p r o d u c t i v e r a t e s 

a n d home r a n g e s o f b l a c k b e a r s l i v i n g i n d e c i d u o u s f o r e s t s . 

L i t t l e h a s b e e n k n o w n o f t h e b i o l o g y o f b e a r s i n t h e 

s p r u c e ( P i c e a s p p . ) f o r e s t s o f w e s t e r n N o r t h A m e r i c a . R a u s c h 

(1961) h a s p u b l i s h e d o n b l a c k b e a r s i n A l a s k a a n d p r e s e n t e d 

g o o d g r o w t h a n d d e n t i t i o n d a t a o n w i l d a n d c a p t i v e b e a r s , i n 

a d d i t i o n t o n o t e s o n p a r a s i t e s , d e n n i n g h a b i t s , a n d r e p r o ­

d u c t i o n . P r a c t i c a l l y n o w o r k h a s b e e n d o n e o n n a t u r a l 

m o r t a l i t y o r o n b e h a v i o u r i n b l a c k b e a r s , n o r h a s a s e r i o u s 

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

n u m b e r s . T h e m a n a g e m e n t o f b l a c k b e a r s i n m a n y a r e a s h a s b e e n 

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

t i o n , s u c h a s s t o c k m e n a n d l u m b e r m e n , o r h a s m e r e l y f o l l o w e d 

g e n e r a l t h e o r i e s o f game m a n a g e m e n t . C u r r e n t w o r k o n some o f 

t h e s e p r o b l e m s i s b e i n g c o n d u c t e d i n W i s c o n s i n , W a s h i n g t o n , 

a n d W y o m i n g . M a j o r w o r k s o n o t h e r s p e c i e s o f b e a r s t h r o u g h o u t 
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the w o r l d have been l a r g e l y based on o p i n i o n , g e n e r a l obser­

v a t i o n s , or m o r p h o l o g i c a l s t u d i e s ( C o u t u r i e r , 1954-; D a v i s , 

1964; Pederson, 1957; and o t h e r s ) and o f f e r few comparative 

d a t a . S t u d i e s o f bear b e h a v i o u r have been g e n e r a l or based 

l a r g e l y on c a p t i v e animals ( M e y e r - H o l z a p f e l , 1957)* The 

beh a v i o u r o f the b l a c k bear has been p a r t i c u l a r l y n e g l e c t e d . 

D i s c o v e r i n g i n f o r m a t i o n u s e f u l i n the management of 

a game s p e c i e s u s u a l l y i s , o f cour s e , the u l t i m a t e purpose 

of r e s e a r c h on t h a t s p e c i e s , whether ot h e r r e s e a r c h g o a l s are 

met or no t . I hope t h a t t h i s study has c o n t r i b u t e d b o t h to 

b e t t e r management o f b l a c k bears as a game s p e c i e s and to a 

s o l u t i o n o f b i o l o g i c a l problems b a s i c to be a r s and a l l 

a n i m a l s . 
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CHAPTER TWO 

• THE STUDY AREA. 

T h i s s t u d y has been c e n t r e d i n the B i g Creek d r a i n a g e 

10 m i l e s n o r t h of W h i t e f i s h , Montana, on the e a s t e r n s l o p e o f 

the W h i t e f i s h Range o f mountains ( F i g u r e 1 ) . The d r a i n a g e i s 

a p p r o x i m a t e l y 80 square m i l e s i n a r e a , and B i g Creek f l o w s i n 

a n o r t h e a s t e r l y d i r e c t i o n i n t o the N o r t h Fork of the F l a t h e a d 

R i v e r , a s o u t h - f l o w i n g stream t h a t p a r a l l e l s the W h i t e f i s h 

Range. Almost the e n t i r e d r a i n a g e i s F e d e r a l l y owned f o r e s t 

crop l a n d . The main branches of the d r a i n a g e are a c c e s s i b l e 

t o v e h i c u l a r t r a f f i c a l o n g l o g g i n g and f i r e c o n t r o l r o a d s 

( F i g u r e 2 ) . S i n c e t h i s s t u d y a r e a p r e s e n t s q u i t e a d i f f e r e n t 

environment than does the h a b i t a t d e s c r i b e d i n o t h e r s t u d i e s 

o f b l a c k bears (see Chapter 4 ) , a d e s c r i p t i o n of the p h y s i c a l 

c h a r a c t e r i s t i c s i s e s s e n t i a l . 

Geology and Topography 

The W h i t e f i s h Range i s an u p l i f t o f Pre-Cambrian 

sedimentary r o c k a s s o c i a t e d w i t h the L i v i n g s t o n e Mountains 

t h a t form the C o n t i n e n t a l D i v i d e , which i s about 30 m i l e s to 

the e a s t i n G l a c i e r N a t i o n a l Park. There are s c a t t e r e d 

b a s a l t i c i n t r u s i o n s throughout the d r a i n a g e ( J o n k e l , 1959)* 

The a r e a i s dominated by numerous s m a l l v a l l e y s 

d i v i d e d by sharp r i d g e s . There are abrupt changes i n e l e v a t i o n 
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from about 3,800 f e e t up t o 7,521 f e e t a t the h i g h e s t p o i n t . 

The e n t i r e a r e a i s c h a r a c t e r i z e d by steep h i l l s i d e s , c l i f f s , 

and narrow stream bottoms. 

C l i m a t e 

The c l i m a t i c c o n d i t i o n s v a r y c o n s i d e r a b l y from the 

lower to the upper reaches o f the s t u d y a r e a and from one 

s l o p e t o another. I t s upper p o r t i o n s l i e c l o s e to the c e n t r e 

of a P a c i f i c storm t r a c k , which causes the a r e a to take on 

maritime a s p e c t s d u r i n g w i n t e r and sometimes d u r i n g f a l l or 

s p r i n g , and which r e s u l t s i n snow d e p t h up to 1 0 f e e t , w h i l e 

south s l o p e s a t lower l e v e l s o f t e n remain r e l a t i v e l y snow-

f r e e . P r e c i p i t a t i o n comes m o s t l y as snow, as shown i n the 

annual and monthly p r e c i p i t a t i o n averages f o r West G l a c i e r , 

14 m i l e s s o u t h e a s t o f the study a r e a ( F i g u r e s 3 and 4 ) . The 

same weather p a t t e r n s predominate a t the West G l a c i e r s t a t i o n 

as on the stud y a r e a , and these d a t a can be taken as represent-

a t i v e o f average c o n d i t i o n s throughout the study a r e a . Mean 

monthly temperatures range from around 20°F i n w i n t e r to the 

low s i x t i e s i n s p r i n g and summer. The temperature d a t a f o r 

the West G l a c i e r S t a t i o n are a l s o p r e s e n t e d i n F i g u r e 4, b u t 

the topography of the B i g Creek d r a i n a g e r e n d e r s a l l average 

c l i m a t i c v a l u e s o f l i t t l e l o c a l s i g n i f i c a n c e . Extremes of 

s e m i a r i d areas and r a i n - f o r e s t l i e a d j a c e n t i n many p a r t s o f 

B i g Creek as a r e s u l t o f d i f f e r e n c e s i n a s p e c t and s l o p e . 



1959 I 960 1 961 1962 1963 1964 1965 
Figure 3 « Annual p r e c i p i t a t i o n at the West G l a c i e r , Montana, 

s t a t i o n . Compiled from Annual Summaries, U. S. 
Weather Bureau 1959 -1965 . 

<L>2-
JZ 
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c 

J F M A M J J A S O N D 
Figure 4 . Average d a i l y temperature and monthly p r e c i p i t a t i o n 

at the West G l a c i e r , Montana, s t a t i o n . Compiled 
from Annual Summaries, U. S. Weather Bureau 1959 -
1965. 
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V e g e t a t i o n 

S i n c e the b l a c k bear i s a f o r e s t animal and i s p r i ­

m a r i l y a v e g e t a r i a n s e e k i n g i t s f o o d from p l a n t sources t h a t 

change w i t h the seasons, a b o t a n i c a l c o n s i d e r a t i o n of the 

study a r e a was n e c e s s a r y . I n the f o l l o w i n g d e s c r i p t i o n o n l y 

p l a n t s o r f l o r a l c o n d i t i o n s o f importance t o t h i s study a re 

d e s c r i b e d . 

By the c l a s s i f i c a t i o n of Daubenmire (1952), the B i g 

Creek study a r e a l i e s i n the spruce ( P i c e a e n g e l m a n n i ) - f i r 

( A b i e s l a s i o c a r p a ) zone, a l t h o u g h Douglas f i r (Pseudotsuga  

m e n z i e s i i v a r . g l a u c a ) and ponderosa p i n e ( P i n u s ponderosa), 

and western r e d cedar ( T h u j a p l i c a t a ) t r e e unions ( a group of 

t r e e s and o t h e r p l a n t s w i t h s i m i l a r r e q u i r e m e n t s ) form l o c a l 

n e a r - c l i m a x stands on some exposures. A l p i n e c o n d i t i o n s e x i s t 

on some o f the h i g h e s t peaks. 

The C l o s e d F o r e s t . The main f o r e s t on the a r e a i s 

composed o f a dense s p r u c e - f i r s t a n d ( F i g u r e 2 5,in Appendix). 

T i s c h (1961) has g i v e n an e x t e n s i v e account" of the v e g e t a t i o n a l 

c o n d i t i o n s on B i g Creek, i n c l u d i n g a s u c c i n c t d e s c r i p t i o n o f 

the c l i m a x f o r e s t . T h i s f o r e s t c o v e r s a p p r o x i m a t e l y 80 p e r 

cent of the d r a i n a g e , and i s d i v i d e d almost e q u a l l y between 

P i c e a - A b i e s / M e n z i e s i a g l a b e l l a and P i c e a - A b i e s / P a c h i s t i m a  

m y r s i n i t e s a s s o c i a t i o n s . 

T i s c h a l s o d e s c r i b e d the s e r a i v e g e t a t i o n on the a r e a , 

b u t he d i d n o t emphasize t h a t a l a r g e p a r t o f the study a r e a 

was burned a t some time i n the p a s t ( F i g u r e 5)» The s e r a i 

stands comprise a major p o r t i o n o f the bear h a b i t a t and v a r y 



F i g u r e 5. P o r t i o n s o f t h e B i g C r e e k s t u d y a r e a t h a t h a v e b e e n t u r n e d s i n c e r e c o r d s 
w e r e f i r s t b e g u n o n t h e a r e a . T h e s e b u r n s p r o v i d e a n a d d i t i o n a l d i v e r s i t y H 
t o t h e a r e a b y c r e a t i n g o p e n i n g s a n d s e r a i s t a g e s o f v e g e t a t i o n i m p o r t a n t H 

t o b e a r s . 
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w i t h age and s i t e ; they a r e v e r y dense and are composed m a i n l y 

of e i t h e r l a r c h ( L a r i x o c c i d e n t a l i s ) or l o d g e p o l e p i n e ( P i n u s  

c o n t o r t a ) , but a l l show an o r d e r l y s u c c e s s i o n towards the 

c l i m a x s p r u c e - f i r f o r e s t . 

The Open F o r e s t . The more open p o r t i o n s of the f o r e s t 

encompass about 10 p e r c e n t of the t o t a l a r e a . They a r e found 

e i t h e r a t (1) the h i g h e r e l e v a t i o n s where the s p r u c e - f i r zone 

i s dominated by mixed stands of wind-deformed, w i d e l y spaced 

whitebark p i n e ( P i n u s a l b i c a u l i s ) and spruce among low-growing 

shrubs and f o r b s of the P i c e a - A b i e s / M e n z i e s i a g l a b e l l a a s s o c i ­

a t i o n , o r (2) a t low e l e v a t i o n s on s o u t h e r l y f a c i n g s l o p e s . 

The second type i s composed o f n e a r - c l i m a x stands of e i t h e r the 

Douglas f i r or ponderosa p i n e u n i o n s , and i s found under topo­

g r a p h i c c o n d i t i o n s c h a r a c t e r i z e d by s t e e p , r o c k y , s o u t h e r l y 

f a c i n g s l o p e s ( F i g u r e 26 i n Appendix). T h i s second open type 

o f f o r e s t has an u n d e r s t o r y dominated by v e g e t a t i o n from b o t h 

the P i c e a - A b i e s / P a c h i s t i m a m y r s i n i t e s a s s o c i a t i o n and the 

v a r i o u s a s s o c i a t i o n s formed by Douglas f i r . Daubenmire (1952, 

1953) has made d e t a i l e d d e s c r i p t i o n s of these v e g e t a t i v e t y p e s . 

Open A r e a s . There are n a t u r a l and man-made t r e e l e s s 

areas on B i g Creek, but they t o t a l l e s s t han 10 per c e n t o f 

the e n t i r e d r a i n a g e . The manor open areas are n e a r - a l p i n e 

t u n d r a and g r a s s y p a r k s on the h i g h e s t peaks, t a l u s s l o p e s 

a l o n g n o r t h f a c e s o f the h i g h e s t r i d g e s and peaks and on 

s o u t h e r l y f a c i n g s l o p e s a t lower e l e v a t i o n s , wet and d r y 

mountain meadows, snowslide a r e a s , c r e e k bottoms, r o a d s i d e s , 

and c l e a r - c u t l o g g e d a r e a s . The v e g e t a t i o n of the wet and 
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d r y mountain meadows, the snowslide a r e a s , creek bottoms, and 

r o a d s i d e s i s e s p e c i a l l y important to b e a r s , as was shown i n 

the f o o d h a b i t s study by T i s c h ( 1 9 6 1 ) . They s h o u l d be des­

c r i b e d b r i e f l y f o r t h i s study, s i n c e they were imp o r t a n t i n 

the o b s e r v a t i o n o f b e a r s . 

The wet meadows are g e n e r a l l y s m a l l and are surrounded 

a b r u p t l y by mature spruce . The poor d r a i n a g e e v i d e n t i n these 

areas may account f o r the absence o f t r e e s . Wet meadows o f t e n 

f o l l o w p o o r l y developed d r a i n a g e c o u r s e s and may be q u i t e 

e x t e n s i v e i n l o n g , narrow p a t t e r n s . Sedges (Oarex spp.) and 

B l u e j o i n t g r a s s ( C a l a m a g r o s t i s c a n a d e n s i s ) predominate i n 

these meadows. 

The d r y meadow type makes up about one per c e n t of the 

t o t a l a r e a , but i s q u i t e widespread i n s m a l l p a t c h e s on many 

of the s o u t h e r l y exposures and r i d g e s a t a l l e l e v a t i o n s 

( F i g u r e s 26 and 28 i n Appendix). Both exposure and s o i l 

f a c t o r s seem to be i n v o l v e d i n m a i n t a i n i n g t h i s type, as the 

s o i l i s s h a l l o w and r o c k y , a l l o w i n g good d r a i n a g e as w e l l as 

h i g h e v a p o r a t i o n r a t e s under a d i r e c t sun. Dry meadows are 

u s u a l l y dominated by the Agropyron spicatum u n i o n of Daubenmire 

(1953:304) and b o r d e r e d by an open s t a n d of Douglas f i r . 

Common p l a n t s p e c i e s are Agropyron spicatum, F e s t u c a i d a h o e n s i s , 

B a l s a m o r h i z a s a g g i t a t a , A c h i l l e a m i l l e f o l i u m , and Carex g e y e r i . 

The meadow o f t e n i n c o r p o r a t e s r o c k y o u t c r o p s and c l i f f s , 

p a t c hes of shrubs t y p i c a l o f Douglas f i r a s s o c i a t i o n s , and 

s i n g l e Douglas f i r o r Rocky Mountain j u n i p e r ( J u n i p e r u s  

scopulorum) t r e e s . Except f o r these i n c o r p o r a t i o n s , some of 
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t h e d r y m e a d o w s e x t e n d f o r s e v e r a l a c r e s o n t h e b r o a d e r 

s l o p e s , o r m a y e x i s t a s n a r r o w f i n g e r s a l o n g t h e c r e s t s o f 

f o r e s t e d r i d g e s . 

S n o w s l i d e a r e a s a r e common o n t h e u p p e r p o r t i o n s o f 

t h e s t u d y a r e a a n d a r e c r e a t e d a n d m a i n t a i n e d b y t h e a n n u a l 

m o v e m e n t o f s n o w d o w n t r a d i t i o n a l c o u r s e s . T h e y u s u a l l y 

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

v a l l e y b o t t o m i n n a r r o w s t r i p s , c u t t i n g a b r u p t p a t h s t h r o u g h 

t h e t i m b e r ( F i g u r e 27 i n A p p e n d i x ) . 

T h e w i d e r s t r e a m s i n t h e d r a i n a g e , t h r o u g h t h e i r 

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

f o r e s t c a n o p y o f t h e m a i n v a l l e y s . T h e s e o p e n i n g s a r e 

g e n e r a l l y d o m i n a t e d b y s h r u b s s u c h a s a l d e r ( A l n u s s p p . ) a n d 

r e d o z i e r d o g w o o d ( C o r n u s s t o l o n i f e r a ) a n d b y l a r g e f o r b s s u c h 

a s H e r a c l e u m l a n a t u m , A n g e l i c a s p p . , a n d E q u i s e t u m s p p . 

O p e n a r e a s t h a t h a v e b e e n c r e a t e d b y m a n a r e t h e 

r o a d s a n d c l e a r - c u t s ( l o g g e d a r e a s t h a t w e r e c l e a r e d o f a l l 

v e g e t a t i o n a n d s c a r i f i e d ) . B o t h a r e s u b j e c t t o i n v a s i o n b y 

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

t u r b e d a r e a s . 

L a n d - u s e P r a c t i c e s 

E a r l y i n t h e n i n e t e e n t h c e n t u r y b e a r s a n d f u r a n i m a l s 

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

t r a p p e r s . F r o m 1932 t o 1939 s h e e p w e r e p a s t u r e d a l o n g t h e 

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

s ome o f t h e m a j o r r i d g e s . T h e b a n d s w e r e o f a b o u t 2,000 h e a d 
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m a x i m u m a n d s p e n t o n l y p a r t o f t h e t i m e w i t h i n t h e b o u n d a r i e s 

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

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

r e c o r d s w e r e k e p t o f t h e a c t u a l n u m b e r s . Ho s t o c k h a s b e e n 

p a s t u r e d i n t h e a r e a s i n c e . 

T h e f i r s t r o a d s w e r e p u t i n t o t h e a r e a i n 1933 a n d 

1934, b u t l i t t l e l o g g i n g w a s d o n e u n t i l t h e e a r l y 1 9 5 0 's. 

F o r t h e p a s t 15 y e a r s i t h a s b e e n u n d e r i n t e n s i v e m a n a g e m e n t 

b y t h e U n i t e d S t a t e s F o r e s t S e r v i c e a n d m a n y a r e a s h a v e b e e n 

l o g g e d ( F i g u r e 6 ) . A F o r e s t S e r v i c e camp i s l o c a t e d a t t h e 

e x t r e m e l o w e r e n d o f t h e s t u d y a r e a . 

E l k ( C e r v u s c a n a d e n s i s ) , m o o s e ( A l c e s a l c e s ) , m u l e 

d e e r ( O d o c o i l e u s h e m i o n u s ) , a n d w h i t e t a i l d e e r (0. v i r g i n i a n u s ) 

a r e common a n d a t t r a c t some h u n t e r s t o t h e a r e a ; S p r u c e G r o u s e 

( C a n a c h i t e s c a n a d e n s i s ) a n d B l u e G r o u s e ( D e n d r a g a p u s o b s c u r u s ) 

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



F i g u r e 6 . L o g g i n g a c t i v i t y o n t h e B i g C r e e k s t u d y a r e a . T h e b l a c k a r e a s h a v e b e 
c l e a r - c u t j u s t b e f o r e o r d u r i n g t h e s t u d y p e r i o d . '; 
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C H A P T E R T H R E E 

METHODS 

S t u d i e s w e r e b e g u n o n a s i n g l e d r a i n a g e s y s t e m s u r ­

r o u n d e d c o m p l e t e l y b y n a t u r a l b e a r h a b i t a t i n o r d e r t h a t t h e 

s t u d y a r e a c o u l d b e e x p a n d e d i f n e c e s s a r y . T h e B i g C r e e k 

a r e a w a s c h o s e n b e c a u s e (1) b e a r d e n s i t y w a s k n o w n t o b e h i g h 

i n t h e a r e a ; (2) t h e r e w a s a g o o d s y s t e m o f r o a d s a n d t r a i l s 

t h r o u g h o u t t h e d r a i n a g e ; a n d (3) e x t e n s i v e o p e n a r e a s p r o m i s e d 

t o b e a n a i d i n m a k i n g o b s e r v a t i o n s o f m a r k e d a n i m a l s . 

B o t a n i c a l c o l l e c t i o n s a n d e v a l u a t i o n s w e r e made p e r s o n a l l y o r 

i n c o o p e r a t i o n w i t h E d w a r d T i s c h , a U n i v e r s i t y o f M o n t a n a 

g r a d u a t e s t u d e n t . M a p s o f t h e a r e a w e r e p r e p a r e d w i t h t h e a i d 

o f U n i t e d S t a t e s F o r e s t S e r v i c e m a p s , a e r i a l p h o t o s , a n d 

g r o u n d o b s e r v a t i o n s . F i e l d s t u d i e s w e r e r e s t r i c t e d p r i m a r i l y 

t o M a y t h r o u g h S e p t e m b e r . 

B e a r s w e r e c a p t u r e d i n m o d i f i e d N e w h o u s e 150 s t e e l 

t r a p s ( F i g u r e 23 i n A p p e n d i x ) a s f i r s t u s e d b y B l a c k (1958), 

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

E r i c k s o n (1957)• T r a p s w e r e p l a c e d t h r o u g h o u t t h e s t u d y a r e a . 

S u r r o u n d i n g d r a i n a g e s w e r e a l s o t r a p p e d , b u t t o a l e s s e r 

e x t e n t . T r a p s w e r e o r i g i n a l l y p l a c e d 0.5 m i l e s a p a r t a l o n g 

l o g g i n g r o a d s i n t h e a r e a , b u t t h i s p r o c e d u r e w a s m o d i f i e d t o 

f i t l o c a l c o n d i t i o n s a s t h e s t u d y p r o g r e s s e d . T h e m o s t 
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s u c c e s s f u l s e t w a s a c u b b y ( F i g u r e 22 i n A p p e n d i x ) b u i l t w i t h 

l o g s a n d r o c k s a g a i n s t a h o l l o w e d b a n k , w i t h t h e b a i t p l a c e d 

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

S t e p p i n g s t i c k s w e r e p l a c e d a r o u n d t h e t r a p a n d a n c h o r e d 

s e c u r e l y . T h e m o v e m e n t s o f a b e a r j u s t b e f o r e c a p t u r e c o u l d 

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

b e c a p t u r e d i n t h e d e s i r e d m a n n e r . S m a l l m a m m a l s a n d b i r d s 

w e r e s o m e t i m e s a n u i s a n c e i n d i s r u p t i n g t h e s e t s o r i n t r i p p i n g 

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

o f b e a r s t h a t w e r e i m p r o p e r l y c a p t u r e d a n d t o t h e i n j u r y o f 

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

p r o p e r l y , t h e b e a r w a s h e l d t r a n s v e r s e l y a c r o s s t h e p a w j u s t 

a b o v e t h e m a i n p a d . O c c a s i o n a l l y , e s p e c i a l l y w i t h s m a l l b e a r s , 

t h e t r a p c l o s e d t o o h i g h o n t h e l e g , a n d s o m e l e g s w e r e b r o k e n 

i n t h i s m a n n e r . I f o u n d t h a t t h e s e i n j u r i e s c o u l d b e r e d u c e d 

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

w a s d e s c e n d i n g . 

I u s e d a s i m i l a r s e t w i t h t h e A l d r i c h s n a r e t r a p 

( F i g u r e 22 i n A p p e n d i x ) w h e n t r a p p i n g o n t r a i l s s o m e d i s t a n c e 

f r o m r o a d s . T h e s n a r e t r a p w a s l i g h t i n w e i g h t , b u t i t w a s 

m o r e d i f f i c u l t t o s e t . T r a p s w e r e e i t h e r a n c h o r e d f a s t o r 

a t t a c h e d t o a h e a v y d r a g . B o t h t y p e s o f t r a p w e r e e f f i c i e n t 

i n c a p t u r i n g b e a r s o f a n y a g e . 

I n i t i a l e x p e r i m e n t s w i t h s u e c i n y l c h o l i n e c h l o r i d e 

( S u c o s t r i n , S q u i b b I n s t i t u t e , N e w B r u n s w i c k , N e w J e r s e y ) w e r e 

m a d e o n c a p t i v e w i l d b e a r s f r o m Y e l l o w s t o n e N a t i o n a l P a r k t o 

d e t e r m i n e t h e d o s a g e s n e c e s s a r y t o i m m o b i l i z e b e a r s . T h e 
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methods of Black et a l . (1959) were followed; numerous adapta­

tions were made i n the technique, however. Dosages were 

ca l c u l a t e d from the estimated weight of each captured hear, 

and the drug was administered intramuscularly with the aid of 

an automatic p r o j e c t i l e syringe f i r e d by a carbon dioxide 

powered long range syringe p r o j e c t o r ("Cap-Chur" gun, Palmer 

Chemical Company, Inc., Atlanta, Georgia). Occasionally the 

drug was administered manually by the use of a hand hypodermic 

syringe or else a hand syringe mounted on the end of an 

aluminum pipe. Supplemental dosages were given with a hand 

syringe. 

Succinylcholine chloride administered on the bas i s of 

1 mg per 2.3 kg of estimated body weight approximated an i d e a l 

dosage f o r most animals, but was excessive f o r a few. Bears 

were e a s i l y saved from l e t h a l dosages by administration of 

a r t i f i c i a l r e s p i r a t i o n u n t i l the excess drug hydrolyzed. Bears 

were kept immobilized to three hours with small supplemental 

dosages of 5 to 10 mg, but normally an animal had f u l l y 

recovered from the i n i t i a l dosage within 30 minutes. No 

delete r i o u s side e f f e c t s of the drug were noted. Bears were 

generally s u f f i c i e n t l y immobilized from approximately f i v e 

minutes a f t e r administration of the drug u n t i l about 20 minutes 

l a t e r . Some i n d i v i d u a l and seasonal v a r i a t i o n i n the response 

to the drug was noted; bears i n the autumn remained immobilized 

almost twice as long as the thinner bears given comparable 

dosages i n the spring. This agrees with the findings of 

Craighead et a l . (I960) on g r i z z l y bears, but S t i c k l e y (1961) 
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found no marked di f f e r e n c e s i n the response of t h i n and f a t 

hears. Complete f a m i l i a r i t y with the a c t i o n of the drug 

proved as valuable as the drug i t s e l f . 

During February, I960, three denned bears were given 

dosages of succinylcholine c h l o r i d e . Since the bears were i n 

a semidormant state with an apparently reduced metabolic r a t e , 

i t seemed l o g i c a l that s u s c e p t i b i l i t y to the drug might be 

higher. Smaller dosages were unnecessary, however, as the 

bears were not immobilized u n t i l given normal dosages of 

approximately 1 mg per 2.3 kg of body weight. 

A l l animals were marked i n several ways. Metal stock 

tags that v a r i e d by number and colour were placed i n both 

ears of every bear. A d i s t i n g u i s h i n g number was tattooed i n 

the t i p of each ear or beneath the r i g h t f o r e l e g of some 

animals. V i n y l tape ribbons (Craighead and Stockstad, I960) 

were placed i n s l i t s i n the ears, separately from the tags, 

and r i v e t e d . The l o c a t i o n i n the ear of both the tags and 

the ribbons was v a r i e d f o r d i f f e r e n t animals to give addi t i o n a l 

i n d i v i d u a l colour combinations. The metal tags were more 

durable than the ribbons, and except f o r some i n i t i a l losses 

they were permanent throughout the seven years of the study. 

Ribbon l o s s was greater, e s p e c i a l l y from breaks close to the 

ear. Because of fading, a l l ribbon colours became d i f f i c u l t 

to d i s t i n g u i s h a f t e r two or three years. Even so, many bears 

were i d e n t i f i e d by the p l a s t i c ribbons f i v e years a f t e r they 

had been placed i n the bears* ears. The a r t i f i c i a l markers 

caused some indignation among people who frequented the area, 
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a n d some b i o l o g i c a l i n f o r m a t i o n w a s l o s t w h e n r e s e n t f u l 

h u n t e r s f a i l e d t o r e p o r t k i l l s , e v e n t h o u g h I t r i e d t o c o u n t e r 

t h i s p r o b l e m w i t h t a l k s a n d p r e s s r e l e a s e s . N a t u r a l m a r k i n g s 

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

A l l b e a r s w e r e w e i g h e d w i t h s p r i n g s c a l e s . C u b s w e r e 

w e i g h e d w h i l e i n t h e t r a p o r w e r e w e i g h e d b y h o o k i n g a f o o t 

o n t o t h e s c a l e . L a r g e r b e a r s w e r e r o l l e d o n t o a s q u a r e c a n v a s ; 

t h e c o r n e r s w e r e h o o k e d o n t o t h e s c a l e , a n d b o t h b e a r a n d 

c a n v a s w e r e l i f t e d m a n u a l l y o r w i t h t h e a i d o f a p o l e t r i p o d 

a n d b l o c k a n d t a c k l e . 

T h e b e a r s w e r e g u a r d e d a g a i n s t i n j u r y a s m u c h a s 

p o s s i b l e . T r a p s w e r e c h e c k e d t w i c e a d a y a n d s o m e t i m e s m o r e 

o f t e n i n o r d e r t h a t t h e a n i m a l s c a p t u r e d w o u l d n o t s p e n d t o o 

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

t r e a t e d w i t h a s t r o n g a n t i s e p t i c , a n d s o m e w e r e g i v e n a n 

i n t r a m u s c u l a r i n j e c t i o n o f a n t i b i o t i c ( p e n i c i l l i n a n d s t r e p t o ­

m y c i n ) . O n l y o n e o u t o f e v e r y 2 0 b e a r s r e c e i v e d a s e r i o u s 

w o u n d f r o m t h e t r a p . A t l e a s t o n e m ember o f t h e t r a p p i n g c r e w 

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

a n d b e g i n t o m o v e a w a y . I m m o b i l i z e d b e a r s w e r e c o v e r e d w i t h a 

t a r p d u r i n g b a d w e a t h e r . 

O b s e r v a t i o n s o f b e a r s w e r e m a d e w i t h t h e a i d o f 

6 x 3 0 p o w e r f i e l d g l a s s e s a n d a 3 0 p o w e r s p o t t i n g s c o p e . 

D u r i n g t h e m o r n i n g s a n d e v e n i n g s o p e n h i l l s i d e s w e r e s c a n n e d 

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

m a de w i t h t h e s p o t t i n g s c o p e . O b s e r v a t i o n s m a d e b y l o g g e r s a n d 

F o r e s t S e r v i c e p e r s o n n e l w e r e a l s o e v a l u a t e d a n d r e c o r d e d . 
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O b s e r v a t i o n s i n d r a i n a g e s s u r r o u n d i n g the study a r e a were made 

s y s t e m a t i c a l l y , and the numbers of tagged and untagged b e a r s 

were r e c o r d e d to measure d i s p e r s a l . With the c o o p e r a t i o n of 

U n i t e d S t a t e s F o r e s t S e r v i c e and Montana F i s h and Game Depart­

ment p e r s o n n e l , o b s e r v a t i o n s o f the a d u l t to young r a t i o s 

throughout the b e a r range i n Montana were r e c o r d e d . Hunters 

i n the v i c i n i t y of the study a r e a were asked about b e a r k i l l s , 

and the r a t i o of tagged t o untagged b e a r s k i l l e d was r e c o r d e d 

f o r use i n c a l c u l a t i n g p o p u l a t i o n d e n s i t y and f o r management. 

Sample t r a n s e c t s were e s t a b l i s h e d to compare a v a i l a b l e 

foods w i t h foods consumed by b e a r s . Four permanent h u c k l e ­

b e r r y ( V a c c i n i u m spp.) t r a n s e c t s were e s t a b l i s h e d a t the 

5,000 f o o t l e v e l , w i t h each t r a n s e c t a t a d i f f e r e n t exposure. 

Another t r a n s e c t was p l a c e d a t 5,800 f e e t w i t h a s o u t h e r n 

exposure, and another, a t the 6,600 f e e t , a g a i n w i t h a s o u t h e r n 

exposure. The r e l a t i v e abundance of b e r r i e s a t a l l l e v e l s was 

r e c o r d e d each y e a r . A f o u r m i l e t r a n s e c t was e s t a b l i s h e d i n 

the w h i t e b a r k p i n e f o r e s t w i t h t r e e s sampled f o r cones a t 

100 pace i n t e r v a l s . Ten s e l e c t e d whitebark p i n e t r e e s were 

a l s o permanently marked w i t h metal d i s c s so t h a t i n d i v i d u a l 

t r e e s c o u l d be compared. Each September the t o t a l number of 

cones on a l l t r e e s was counted w i t h the a i d of the s p o t t i n g 

scope. 

I examined b e a r s f o r p a r a s i t e s whenever time p e r m i t t e d , 

n o t i n g the s p e c i e s and abundance of each, and a l l dead b e a r s 

were checked f o r i n t e r n a l p a r a s i t e s . 
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P h e n o l o g i c a l d a t a were r e c o r d e d to e v a l u a t e annual 

c l i m a t i c d i f f e r e n c e s i n r e l a t i o n t o bear a c t i v i t y . I n f o r m a t i o n 

on the movement of i n d i v i d u a l b ears was o b t a i n e d , and den s i t e s 

were l o c a t e d by t r a c k i n g b ears i n the snow. Other dens were 

found by c o n t a c t i n g hunters and l o g g e r s and by s o l i c i t i n g 

i n f o r m a t i o n through the p r e s s . Dens were observed p e r i o d i c a l l y 

d u r i n g the w i n t e r and a g a i n i n May to determine w i n t e r 

m o r t a l i t y r a t e s . 

S k e l e t a l m a t e r i a l was c l e a n e d w i t h d e r m e s t i d b e e t l e s 

and s t o r e d . T i s s u e s , r e p r o d u c t i v e t r a c t s , e t c . were p l a c e d 

i n 10 p e r cent f o r m a l i n . O v a r i e s were hand s e c t i o n e d w i t h a 

r a z o r b l a d e a t a p p r o x i m a t e l y 2 mm i n t e r v a l s to make c o r p o r a 

l u t e a c o u n t s , and t e e t h were d e c a l c i f i e d and s e c t i o n e d as 

d e s c r i b e d by Stoneberg and J o n k e l (1966) to determine age. 

Some female r e p r o d u c t i v e t r a c t s were o b t a i n e d from the 

Washington Game Department f o r comparative s t u d i e s . 

I n d i c a t i o n s were t h a t too few b l a c k b e a r s were b e i n g 

k i l l e d by h u n t e r s to e f f e c t good management of the s p e c i e s 

as a game a n i m a l . T h e r e f o r e , I t e s t e d a management te c h n i q u e 

to determine whether b e a r s would come to roads where they 

c o u l d be hunted more e a s i l y . I n the f a l l of I960 I seeded 

one-tenth m i l e s t r i p s o f roadbed to white c l o v e r ( T r i f o l i u m  

repens) and o r c h a r d g r a s s ( P a c t y l i s glomerata) a t every m i l e 

along 16 m i l e s of the B i g Creek r o a d . The p l a n t i n g s ranged 

from about 4,000 f e e t to 6,000 f e e t . The seed was spread w i t h 

hand r o t a r y seeders d i r e c t l y onto snow or onto wet ground soon 

covered w i t h snow. S i n c e 1962, p e r i o d i c o b s e r v a t i o n s have been 



made a l o n g t h i s 16 m i l e a r e a , and the numbers of be a r s on the 

s t r i p s and the numbers of be a r s o f f the s t r i p s have been 

r e c o r d e d . 

The r e p r o d u c t i v e c o n d i t i o n of females was determined 

by examinations o f the v u l v a . The degree of s w e l l i n g was 

ranked on a s c a l e of zero to f o u r based on measurements and 

c o l o u r . Animals ranked a t st a g e s t h r e e and f o u r were con­

s i d e r e d a t the peak of the e s t r o u s c y c l e . 

The methods used i n s t u d y i n g w i l d p o p u l a t i o n s a re 

important f o r s e v e r a l reasons. C a p t u r i n g and h a n d l i n g p r o ­

cedures can i n c r e a s e m o r t a l i t y or can induce some s p e c i e s t o 

change t h e i r h a b i t s ; t h e y may f l e e from the are a , or cease 

u s i n g c e r t a i n p a r t s o f t h e i r range. A l s o , i f a s p e c i e s i s 

r a r e , i s v a l u a b l e e s t h e t i c a l l y , o r i s p r i z e d as a trophy,, the 

composite v a l u e o f the r e s e a r c h c a n be negated through 

u n n e c e s s a r i l y deforming or d e f a c i n g i n d i v i d u a l s o f the 

p o p u l a t i o n . O b v i o u s l y , the l e s s t h a t r e s e a r c h procedures 

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

w i l l be. I have t r i e d to f o l l o w these p r e c e p t s . Many be a r s 

became accustomed to b e i n g c a p t u r e d and would s i t q u i e t l y 

even when I approached, but bears t h a t were i n j u r e d u s u a l l y 

became f r i g h t e n e d . T h i s f e a r of the t r a p and of man u s u a l l y 

was e v i d e n t i n f u t u r e c a p t u r e s and p r o b a b l y made some bears 

t r a p - s h y , though I do not b e l i e v e t h i s d i s t u r b a n c e became 

s i g n i f i c a n t d u r i n g t h i s s t udy. 



PART II 

RESULTS: 
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C H A P T E R POUR 

E C O L O G I C A L S T U D I E S . 

T h e s t u d y o f t h e p o p u l a t i o n d y n a m i c s a n d m a n a g e m e n t 

o f a s p e c i e s m u s t b e b a s e d o n e c o l o g i c a l i n f o r m a t i o n f r o m 

n a t u r a l p o p u l a t i o n s . T h i s i n v o l v e s t h e d e v e l o p m e n t o f s p e c i a l 

t e c h n i q u e s a n d a c a r e f u l s e l e c t i o n o f t h e s t u d y a r e a . L a c k 

(1965) n a s p o i n t e d o u t t h a t i t i s a l r e a d y b e c o m i n g d i f f i c u l t 

t o s t u d y a n i m a l s i n t h e c o n d i t i o n s u n d e r w h i c h t h e y e v o l v e d , 

a n d t h a t w i t h o u t t h o s e c o n d i t i o n s o u r s t u d i e s a r e i r r e l e v a n t 

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

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

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

( A n d r e w a r t h a a n d B i r c h , 1954), i s e q u a l l y i m p o r t a n t . I w a n t e d 

a n a r e a i n w h i c h t o s t u d y t h e f u n c t i o n a l p r o b l e m s , s u c h a s 

w h a t e n v i r o n m e n t a l f o r c e s a r e i m p o r t a n t t o b e a r s a n d w h a t 

c h a n g e s i n t h e e n v i r o n m e n t a f f e c t b e a r p o p u l a t i o n s . A t t h e 

s a m e t i m e , I w a n t e d a n a r e a i n w h i c h t o s t u d y t h e e v o l u t i o n a r y 

a d a p t a t i o n s o f a p o p u l a t i o n l i v i n g u n d e r n a t u r a l o r n e a r l y 

n a t u r a l c o n d i t i o n s . T h e f o r e s t s o f B i g C r e e k , r a n g i n g f r o m 

c o m p l e t e l y u n d i s t u r b e d a r e a s t o c o m p l e t e l y t r a n s f o r m e d a r e a s , 

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

o f t h e d r a i n a g e b y man, a n d t h e g r e a t v a r i e t y o f p l a n t a s s o c ­

i a t i o n s f o u n d w i t h i n s h o r t d i s t a n c e s l e d me t o c o n s i d e r B i g 

C r e e k s u c h a n a r e a . 
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Home Ranges o f Bears 

B i g Creek i s d i v i d e d i n t o two b a s i c types o f h a b i t a t : 

one meets a l l the needs of i n d i v i d u a l animals and i s i n h a b i t e d 

y e ar-round by b e a r s ; the o t h e r p r o v i d e s supplemental f o o d and 

cover and has s e a s o n a l use from m i d - J u l y through autumn. 

On the b a s i s o f 280 c a p t u r e s o f 158 bears and 312 ob s e r ­

v a t i o n s , I determined t h a t most of the b e a r s , b o t h males and 

females, were c o n f i n e d to a c e r t a i n p a r t o f the year-round 

h a b i t a t . As shown i n F i g u r e s 7 and 8, b o t h male and female 

a d u l t s tended to be c a p t u r e d or observed r e p e a t e d l y i n p a r ­

t i c u l a r a r e a s , even though t r a p p i n g o p e r a t i o n s or o b s e r v a t i o n s 

were e q u a l l y i n t e n s i v e throughout the study a r e a . The a r e a i n 

which each bear was r e g u l a r l y c a p t u r e d or observed from y e a r 

to y e a r was c o n s i d e r e d t h a t bear's home range. The e x t e n t o f 

t h e i r home ranges d i d not change much w i t h a d d i t i o n a l c a p t u r e s 

and o b s e r v a t i o n s o r w i t h time. Bears No. 19 and 62 i l l u s t r a t e 

t h i s p a t t e r n most c l e a r l y . Bear No. 19, a female, was c a p t u r e d 

or observed 15 times ( f o u r c a p t u r e s , 11 o b s e r v a t i o n s ) between 

J u l y 25, 1959, and June 2, 1965. She was never seen or caught 

o u t s i d e an a r e a on upper Hallowat Creek t h a t measures 2.0 m i l e s 

i n maximum l e n g t h (see F i g u r e s 2 and 7 ) . Bear No. 62 

( F i g u r e 8 ) , an a d u l t male whose range extends from P o i n t s A 

and B, was c a p t u r e d or observed 17 times ( s i x c a p t u r e s , 

11 o b s e r v a t i o n s ) between June 19, I960, and May 22, 1966. He 

was never seen o r caught o u t s i d e of an a r e a on Hallowat Creek 

t h a t measures 6.0 m i l e s i n g r e a t e s t d i s t a n c e between s i t e s . 

The e n t i r e d r a i n a g e i s t y p i f i e d by l o c a l l y abundant f o o d , 
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s i n c e t h e b e r r y c r o p f a i l s o r i s a b u n d a n t a t d i f f e r e n t e l e v a ­

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

r e s i d e n t w h e r e t h e f o o d w a s a b u n d a n t m a d e u s e o f i t , h o w e v e r ; 

o t h e r b e a r s d i d n o t c o n g r e g a t e i n t h a t a r e a . I n a d d i t i o n , 

o n l y a s m a l l p a r t o f t h o s e b e a r s l i v i n g o n e m i l e o r m o r e f r o m 

t h e B i g C r e e k R a n g e r S t a t i o n , w h e r e f o o d w a s a b u n d a n t a t t h e 

g a r b a g e dump, t r a v e l e d t o t h i s f o o d s o u r c e . O t h e r b e a r s 

l i v i n g c l o s e t o t h e dump w e r e r e g u l a r v i s i t o r s . 

B e a r s a d j a c e n t t o a s e a s o n a l l y u s e d a r e a s u c h a s M o o s e 

L a k e ( a r e a A i n F i g u r e s 7 a n d 8) o r C h i n a B a s i n ( a r e a B i n 

F i g u r e s 7 a n d 8) m o v e d t o t h e s e a r e a s f r e e l y w h e n f o o d w a s 

a v a i l a b l e t h e r e . T h e s e t w o a r e a s a r e a t a b o u t 6,000 f e e t , 

a n d u s u a l l y b e c o m e c l e a r o f s n o w b y e a r l y J u l y . I n S e p t e m b e r s 

o f s o m e y e a r s t h e s e a r e a s h a v e a g r e a t a b u n d a n c e o f e i t h e r 

h u c k l e b e r r i e s o r w h i t e b a r k p i n e c o n e s . B e a r s d o c o n g r e g a t e i n 

t h e s e p l a c e s , a n d w h e n f e e d i n g i n s u c h a n a r e a , t h e y s e e m q u i t e 

t o l e r a n t o f o t h e r b e a r s , a p p r o a c h i n g t o w i t h i n 100 o r 200 y a r d s 

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

s m a l l p a r t o f t h e a r e a . E l e v e n d i f f e r e n t b e a r s w e r e o b s e r v e d 

f e e d i n g o n h u c k l e b e r r i e s i n C h i n a B a s i n f r o m S e p t e m b e r 6 t o 15, 

1961. T h e i r m o v e m e n t s a r e s h o w n i n F i g u r e 9. T h e r e w e r e f o u r 

t a g g e d a d u l t m a l e b e a r s , a n u n m a r k e d f e m a l e a n d c u b , a n d f i v e 

l a r g e u n m a r k e d b e a r s w h i c h s e e m e d b y t h e i r s i z e t o b e a d u l t 

m a l e s . T h e f e m a l e a n d h e r c u b a n d t h e o n e t a g g e d s u b - a d u l t 

m a l e ( N o . 129) s t a y e d n e a r t h e p e r i p h e r y o f t h e h u c k l e b e r r y 

a r e a , t h o u g h b e r r i e s w e r e m o s t a b u n d a n t i n t h e l o n g c e n t r a l 

a r e a s h o w n i n F i g u r e 9« 



o 
F i g u r e 9 . T h e m o v e m e n t s o f 11 b e a r s o b s e r v e d f r o m S e p t e m b e r 6 t o 1£> 1961, i n t h e 

C h i n a B a s i n a r e a o f t h e B i g C r e e k d r a i n a g e . S h a d e d a r e a s i n d i c a t e r a n g e s 
o f b e a r s o b s e r v e d m o s t o f t e n . 



The maximum distance between capture and observation 

points was measured f o r a l l adult bears on Big Creek. The 

r e s u l t s of 146 l o c a t i o n s f o r 31 adult females and 83 locations 

f o r 16 adult males are shown i n Table 1. A few adult bears 

made unusually long movements. Males No. 66, 67, and 84 

(Figure 8) and females No. 125 and 156 (Figure 10) are 

examples. Female No. 156 and male No. 67 were animals with 

garbage dump experience that moved r e g u l a r l y between the 

Ranger S t a t i o n dump and the v i l l a g e of Apgar 10 miles to the 

southeast. I have no information about the cause of the 

d i s t a n t wandering of the other adults. 

A comparison of Figures 7 and 8 shows that the ranges 

of the adult males and adult females overlapped, but there 

was a minimal overlap between adults of the same sex. Sub-

adult ranges, though, overlapped considerably with adult home 

ranges. Trapsite 62B on lower Big Creek (Figure 2) was the 

s i t e of the capture of two adult females during I960, but 

seven d i f f e r e n t sub-adults were also captured at that s i t e 

during the same period. Some of the sub-adults appeared to 

be t r a n s i e n t s , but others had home ranges almost i d e n t i c a l to 

those of the adult females. Female No. 61 remained on the 

home range of her mother (No. 59) at l e a s t through 1965 when 

she was 5-1/2 years o l d (Figure 7 ) . I noted s i x other cases 

of e n t i r e l i t t e r s staying on t h e i r mothers* home ranges a f t e r 

the family groups had broken up. Additional data on t h i s 

topic are i n the Chapter on behaviour. 
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N o . o f 
B e a r Y e a r s 
N o . I n v o l v e d 

F e m a l e s 

N o . o f 
P o i n t s 

1 2 6 
2 3 6 

10 6 12 
12 7 5 
16 2 3 
19 6 15 
23 6 4 
24 4 .3 
32 5 5 
34 2 2 
36 2 5 
47 4 3 
51 5 4 
52 3 3 
59 5 3 
61 6 6 
70 4 3 
71 6 10 
75 3 5 
85 4 3 
87 6 6 

113 5 3 
115 2 4 
121 5 7 
123 5 3 
124 6 6 
150 1 2 
151 3 2 
162 3 3 
177 1 2 
192 2 2 

D i s t a n c e 
i n M i l e s 

B e a r 
N o . 

N o . o f 
Y e a r s 

I n v o l v e d 
N o . o f 
P o i n t s 

D i s t a n c e 
i n M i l e s 

A v e r a g e 

2.1 
1.7 
2 .5 
1.6 
2 .5 
2.0 
2.5 
1 .5 
2.2 
1.2 
2.4 

.4 
1.2 
2.3 
2.1 

.5 
2.4 
1.7 
1.4 

.9 
1.3 
1.0 

.3 
2.2 

.3 
1.3 
1.0 

.9 
1.2 

.5 

.0 

1.6 

M a l e s 

3 4 4 2.1 
6 3 7 3.0 
7 7 7 3.4 

21 1 2 2.0 
49 6 5 7.4 
50 6 6 5.7 
57 1 2 4 .2 
62 7 17 6.0 
63 6 4 3.3 
64 3 2 6.3 
77 3 6 3.6 
86 4 4 3.0 

116 6 8 3.0 
148 4 4 2.7 
155 3 3 5.6 
167 2 2 • 5 

A v e r a g e 3.9 

T a b l e 1. T h e m a x i m u m d i s t a n c e i n m i l e s b e t w e e n p o i n t s o f c a p ­
t u r e o r o b s e r v a t i o n f o r a d u l t b e a r s o n t h e B i g G r e e k 
s t u d y a r e a d u r i n g 1959 t h r o u g h 1966. 
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The home range of some animals i n c r e a s e d i n s i z e as 

the animal matured. For example, bear No. 7 ( F i g u r e 8 ) , a 

s u b - a d u l t male when f i r s t c a p t u r e d i n 1959, was c a p t u r e d and 

observed o n l y i n a s m a l l p a r t o f upper S k o o k o l e e l Creek 

through 1961. From 1962 (when he was a minimum of 6-1/2 y e a r s 

o l d ) through 1965 he was c a p t u r e d or seen i n t h a t l o c a t i o n and 

a lower a r e a near the c o n f l u e n c e o f S k o o k o l e e l and B i g Creeks. 

A', l a r g e male, No. 6, was shot by a hun t e r i n the l a t t e r 

l o c a t i o n i n 1961; a p p a r e n t l y h i s d e a t h l e f t t h a t a r e a open 

to b e a r No. 7* 

F u r t h e r evidence t h a t the a d u l t bears r e s i d e n t on the 

study a r e a seldom l e a v e t h e i r home ranges was p r o v i d e d by 

s y s t e m a t i c o b s e r v a t i o n s i n d r a i n a g e s s u r r o u n d i n g the B i g 

Creek d r a i n a g e . Between 1959 and 1965 a t o t a l of 89 b e a r s 

was observed i n t h e s e s u r r o u n d i n g a r e a s . E i g h t y - f i v e o f 

these were untagged, and the r e m a i n i n g f o u r were not seen 

c l e a r l y enough t o determine whether they were marked. I n 

many cases these " o u t s i d e " o b s e r v a t i o n s o f unmarked b e a r s 

were made o n l y a few h o r i z o n t a l m i l e s from the home ranges 

of tagged b e a r s i n the B i g Creek d r a i n a g e . 

Requirements of Home Ranges. F i g u r e 11 shows the 

type o f h a b i t a t i n which 708 b e a r s were e i t h e r c a p t u r e d or 

observed between June 12, 1959, and May 30, 1966. Some d a t a 

from areas a d j a c e n t to the B i g Creek study a r e a are i n c l u d e d . 

There i s some b i a s i n thes e d a t a s i n c e bears were most e a s i l y 

observed i n open areas l i k e the d r y meadow type, and even the 

c a p t u r e s have some b i a s s i n c e I o f t e n trapped i n the F i c e a -
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A b i e s / P a c h i s t i m a a s s o c i a t i o n f o r s p e c i f i c b e a r s . 

A s s h o w n i n F i g u r e 5, m u c h o f t h e l o w e r p o r t i o n o f 

t h e s t u d y a r e a o c c u p i e d b y t h e P i c e a - A b i e s / P a c h i s t i m a a s s o c i a ­

t i o n h a s b e e n b u r n e d i n t h e p a s t . T h e s e b u r n s a r e now i n 

v a r i o u s s e r a i s t a g e s . A l l s e r a i s t a g e s s e e m t o b e e q u a l l y 

p o p u l a r w i t h t h e b e a r s , b u t t h e i r n e g l e c t o f c l e a r - c u t s i n 

t h e P i c e a - A b i e s / P a c h i s t i m a a s s o c i a t i o n i n d i c a t e s t h a t t h e y 

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

R e c e n t l y l o g g e d a r e a s i n a l l t y p e s w e r e a l m o s t c o m p l e t e l y 

a v o i d e d b y t h e b e a r s . New c l e a r - c u t s a r e b e i n g m a d e i n t h e 

a r e a a t a r a t e o f u p t o o n e - h a l f s q u a r e m i l e p e r y e a r . 

B e a r s b e g i n t o u s e t h e c l e a r - c u t s a s t h e s e r a i 

v e g e t a t i o n b e c o m e s m o r e d e n s e . A c u t a r e a o n W e r n e r G r e e k 

( F i g u r e 2 ) t h a t w a s 10 y e a r s o l d i n 1963 w a s u s e d a s m u c h a s 

t h e s u r r o u n d i n g a r e a s , s i n c e f r e q u e n t c a p t u r e s a n d o b s e r v a ­

t i o n s w e r e m a d e w i t h i n t h e c l e a r i n g . N o n e o f t h e s e v e n b e a r s 

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

w e r e m e r e l y m o v i n g t h r o u g h t h e o p e n i n g . T h e b e a r s o b s e r v e d 

i n c u t a r e a s w e r e g e n e r a l l y q u i t e n e a r t h e t i m b e r e d e d g e s , 

a l t h o u g h i n t h e d r y meadow t y p e t h e y d i d f e e d u p t o o n e -

q u a r t e r m i l e f r o m t h e n e a r e s t t r e e s . 

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

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

w i t h i n p a r t i c u l a r v e g e t a t i v e t y p e s . T h e o n l y e x t e n s i v e 

c l i m a x f o r e s t l e f t o n t h e a r e a i s t h e P i c e a - A b i e s / M e n z i e s i a 

t y p e . A s s h o w n i n t h e d e s c r i p t i o n o f t h e a r e a , a p p r o x i m a t e l y 

t w o - f i f t h s o f t h e d r a i n a g e i s o f t h i s t y p e , b u t o n l y e i g h t 



p e r c e n t o f t h e c a p t u r e s a n d o b s e r v a t i o n s w e r e made i n i t . 

I n e l e v a t i o n t h e P i c e a - A b i e s / M e n z i e s i a c l i m a x f o r e s t l i e s 

r o u g h l y b e t w e e n 5,000 a n d 6,000 f e e t , b u t e x t e n d s l o w e r o n 

n o r t h s l o p e s a n d h i g h e r o n s o u t h s l o p e s . T h i s f o r e s t t y p e 

c l e a r s o f s n o w s l o w l y , a n d s o i s a v o i d e d b y b e a r s u n t i l l a t e 

i n t h e s u m m e r . A l s o , a s p o i n t e d o u t b y T i s c h (1961), i t i s 

p o o r i n p l a n t s p e c i e s . T h e u n d e r s t o r y o f t e n i s c o m p o s e d 

c o m p l e t e l y o f M e n z i e s i a g l a b e l l a , a n d o f f e r s l i t t l e f o o d t o 

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

a b o u t o n e p e r c e n t o f t h e a r e a , b u t a c c o u n t e d f o r 55 p e r c e n t 

o f t h e o b s e r v a t i o n s d u r i n g M a y . 

M o v e m e n t s W i t h i n Home R a n g e B o u n d a r i e s . B e a r s m o v e 

t o c e r t a i n a r e a s w i t h i n t h e i r home r a n g e b o u n d a r i e s f o r 

v a r i o u s r e a s o n s , a n d t h i s may g r o u p s e v e r a l a n i m a l s . I n t h e 

s e c t i o n s o n b e a r d e n s i t y a n d h a b i t a t r e q u i r e m e n t s , I h a v e 

s h o w n t h a t s m a l l n u m b e r s o f b e a r s c o n g r e g a t e t o f e e d o n d r y 

m e a d ow a r e a s a n d o n s n o w s l i d e s i n t h e s p r i n g . T h e y w e r e 

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

h o w e v e r . 

A d u l t m a l e s s e e m t o h a v e m o r e o f a s e a s o n a l s h i f t 

w i t h i n t h e i r home r a n g e s t h a n d o t h e f e m a l e s . I n 1959, t h e 

f i r s t y e a r o f t h e s t u d y , t h e t r a p p i n g p r o j e c t d i d n o t b e g i n 

u n t i l m i d - s u m m e r . M o s t o f t h e t r a p p i n g w a s d o n e a l o n g t h e 

m a i n r o a d s a t t h e l o w e r e n d o f t h e s t u d y a r e a i n t h e P i c e a -

A b i e s / P a c h i s t i m a t y p e . O f 16 a d u l t s c a p t u r e d t h a t s e a s o n , 

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

a n e v e n s e x r a t i o a t t h e f i v e p e r c e n t l e v e l o f t h e C h i - s q u a r e 
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T e s t . I n the f o l l o w i n g y e a r s , when the a r e a had been t r a p p e d 

more t h o r o u g h l y a t a l l e l e v a t i o n s , t h e sex r a t i o of a d u l t s 

was almost even (46 . 9 p e r cen t f e m a l e s ) , i n d i c a t i n g t h a t the 

males were not i n the permanent bear h a b i t a t w i t h the females 

d u r i n g l a t e summer and f a l l o f 1959. T h i s h y p o t h e s i s was 

co n f i r m e d by l a t e r o b s e r v a t i o n s , as, f o r i n s t a n c e , by the 

preponderance of a d u l t males i n the s u b - a l p i n e China B a s i n 

a r e a d u r i n g the autumn. 

Bears a l s o moved w i t h i n t h e i r home range areas t o the 

on e - t e n t h m i l e s t r i p s I seeded a l o n g the B i g Creek r o a d i n 

I960. The p l a n t i n g s were slow i n s t a r t i n g , p r o b a b l y because 

of the seedin g methods and poor s o i l q u a l i t y , but by 1962 

the s t r i p s a t the lower e l e v a t i o n s were showing good growth 

( F i g u r e 29 i n Appendix). By 1964 even the s t r i p s a t e l e v a t i o n s 

near 6,000 f e e t were e a s i l y r e c o g n i z a b l e . S t a r t i n g i n 1962, 

I r e c o r d e d whether b e a r s observed along the 16 m i l e s t r e t c h 

of r o a d were f e e d i n g on the seeded s t r i p s . Through 1966, 

24 b e a r s were observed f e e d i n g a l o n g the e x p e r i m e n t a l r o a d 

a r e a ; 14 o f the b e a r s were on the seeded p o r t i o n , and 10 were 

o u t s i d e i t . S i n c e the seeded s t r i p s comprise o n l y 10 p e r 

cent of the t o t a l road-bed, t h i s r e p r e s e n t s a t h i r t e e n f o l d 

i n c r e a s e i n use of the seeded areas over the non-seeded a r e a s . 

No tagged b e a r s moved o u t s i d e t h e i r home range areas to these 

seeded s t r i p s . 
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Den Ecology 

On B i g Creek a few bears emerge from t h e i r dens as 

ea r l y as mid-April, but, as shown i n Table 2, most do not 

appear u n t i l mid-May. In some years, such as I960, the snow 

melts e a r l i e r , and the dry meadow areas have green sedges 

and grasses by e a r l y May. In I960 many bears were observed 

by the f i r s t week of May, and trapping operations were 

started on May 15th. The bears generally entered t h e i r dens 

by l a t e October, but the f a l l of I960 was unusual also i n 

that the weather continued to be warm u n t i l the f i r s t week of 

November. There were no heavy f r o s t s or snow, and food was 

abundant l a t e r than usual. Mountain ash b e r r i e s (Sorbus  

scopulina and S. s i t c h e n s i s ) , which do not u s u a l l y ripen 

before they freeze or before the bears go to t h e i r dens, d i d 

r i p e n that f a l l and were eaten i n great quantities (Jonkel, 

I960). Much bear a c t i v i t y was noted, and trapping operations 

were successful u n t i l a snow storm came on November 8. In 

other years bears were u s u a l l y denned by then; i n 1961, f o r 

example, with the advent of heavy snows a l l a c t i v i t y had 

ceased by October 20. 

A common b e l i e f i s that bears i n poor condition den 

fo r shorter periods than bears i n good condition (Rausch, 

1961; Spencer, 1955)• Therefore, one might expect bears i n 

poor condition to emerge e a r l i e r from t h e i r dens. On the 

Big Creek study area 60 per cent of 12? bears observed or 

captured during A p r i l and May were adults. Since adults are 

generally i n better condition than sub-adults, the opposite 



A p p r o x . d a t e A p p r o x . d a t e A p p r o x . d a t e 
o f f i r s t o f G e n e r a l o f 

Y e a r E m e r g e n c e E m e r g e n c e D e n n i n g 

1959 ?* J u n e 1 ? O c t o b e r 31 

I960 A p r i l 10 M a y 5 N o v e m b e r 7 

1961 A p r i l 20 M a y 20 O c t o b e r 20 

1962 A p r i l 20 M a y 15 O c t o b e r 31 

1963 A p r i l 20 M a y 15 • 

1964- ? M a y 25 • 

1965 • M a y 15 

1966 • M a y 15 

* A t p o i n t s o f q u e s t i o n m a r k I w a s u n a b l e t o b e o n 
t h e s t u d y a r e a t o g e t t h e n e c e s s a r y d a t a . 

T a b l e 2. T h e a p p r o x i m a t e d a t e s t h a t b e a r s e n t e r e d a n d 
e m e r g e d f r o m t h e i r d e n s o n t h e B i g C r e e k S t u d y 
a r e a . G e n e r a l e m e r g e n c e w a s a r b i t r a r i l y t a k e n 
t o o c c u r w h e n b e a r s c o m p r i s i n g r o u g h l y 50 p e r 
c e n t o f t h e p o p u l a t i o n w e r e s e e n t h r o u g h o u t t h e 
s n o w - f r e e p o r t i o n o f t h e d r a i n a g e . 
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might have been expected, e s p e c i a l l y s i n c e a d u l t s comprised 

o n l y 31 p e r cent of 155 b e a r s tagged between 1959 and 1966. 

The base of a h o l l o w t r e e was the s i t e most o f t e n 

used. Twenty-nine dens were l o c a t e d on the study a r e a or 

w i t h i n 100 m i l e s of i t , and 55 per c e n t of these were i n 

hollow t r e e s . Three were under f a l l e n l o g s , f i v e were i n 

r o c k caves, one was under a c a b i n , and f o u r were underground 

dens dug or e n l a r g e d by b e a r s . 

A l l b e a r s made a h o l l o w i n which t o l i e , but o n l y 10 

out of 31 b e a r s moved n e s t m a t e r i a l s i n t o the den. E r i c k s o n 

(1964) suggested t h a t o n l y females add n e s t m a t e r i a l s to the 

den, b u t he thought t h i s was because males den l a t e r i n the 

f a l l when n e s t m a t e r i a l s are u n a v a i l a b l e . Three o f 10 b e a r s 

t h a t moved n e s t m a t e r i a l s i n t o the den i n t h i s study were 

a d u l t females; the sex of the o t h e r s was unknown. One female 

s t r i p p e d a g r e a t q u a n t i t y of cedar bark from t r e e s s u r r o u n d i n g 

the den and made a l a r g e n e s t w i t h t h i s m a t e r i a l . Two b ears 

b l o c k e d the den e n t r a n c e w i t h n e s t m a t e r i a l s i n a manner 

s i m i l a r to t h a t of t r u e h i b e r n a t o r s . 

A few b e a r s m o d i f i e d t h e i r dens d u r i n g the w i n t e r by 

a d j u s t i n g the n e s t m a t e r i a l s . T h e i r a c t i v i t i e s d u r i n g the 

denning p e r i o d are d i s c u s s e d i n g r e a t e r d e t a i l i n the s e c t i o n 

on b e h a v i o u r . 

D i s p e r s a l 

D u r i n g t h i s study 18 b ears were known to have t r a v e l l e d 

o u t s i d e the study a r e a . The g r e a t e s t d i s t a n c e was a 30 mile, 

d i s p e r s a l by a 2-1/2 y e a r o l d male. This bear was seen s e v e r a l 
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times i n mid-September as he moved south a c r o s s the F l a t h e a d 

V a l l e y , and he was f i n a l l y shot on the o u t s k i r t s o f K a l i s p e l l . 

Four of the 18 b e a r s were females, and t h r e e o f these were 

1- 1/2 or 2-1/2 y e a r s o l d . The f o u r t h female was an a d u l t 

t h a t was a dump a d d i c t (Ho. 156); she i s d i s c u s s e d i n the 

s e c t i o n on home ranges a l o n g w i t h one of the a d u l t males 

(No. 67). Three o t h e r s o f the 18 were a d u l t males, but a l l 

of t h e i r movements from the study a r e a were s h o r t enough 

( e i g h t m i l e s or l e s s ) t h a t they might have been normal move­

ments w i t h i n p a r t of t h e i r own range ( T a b l e 1 ) . F i v e out of 

10 s u b - a d u l t males t h a t moved from the a r e a were 1-1/2 or 

2- 1/2 y e a r s o f age; the o t h e r f i v e were f i r s t tagged as sub-

a d u l t s , b u t t h e i r e xact age was not known. The d i s p e r s a l 

movements of the 10 s u b - a d u l t males and the t h r e e s u b - a d u l t 

females are p r e s e n t e d i n F i g u r e 12. 

R e l a t i v e D i s t r i b u t i o n of G r i z z l y and B l a c k Bears on B i g Creek 

G r i z z l y b e a r s and b l a c k b e a r s are sympatric on the B i g 

Creek s t u d y a r e a , but b l a c k bears are f a r more numerous. 

S i n c e they are c l o s e l y r e l a t e d s p e c i e s , some i n f o r m a t i o n on 

g r i z z l i e s was e s s e n t i a l . U s i n g c a p t u r e and o b s e r v a t i o n d a t a , 

I e s t i m a t e d the e n t i r e g r i z z l y p o p u l a t i o n f r e q u e n t i n g the 

a r e a i n 1961 to be s i x . I t has not been as h i g h s i n c e , 

a l t h o u g h a p p r o x i m a t e l y t h a t many g r i z z l i e s v i s i t the a r e a a t 

some time each y e a r . The b l a c k b e a r p o p u l a t i o n was approx­

i m a t e l y 90 i n 1961 (page 100), a r a t i o o f 15 to one i n favour 

of the b l a c k b e a r s . 
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A l l c a p t u r e s and o b s e r v a t i o n s o f g r i z z l y b e a r s were 

i n t y p i c a l b l a c k bear h a b i t a t . D u r i n g e a r l y s p r i n g the 

g r i z z l i e s were m a i n l y i n the P i c e a - A b i e s / P a c h i s t i m a m y r s i n i t e s 

a s s o c i a t i o n w i t h the b l a c k b e a r s , b ut o b s e r v a t i o n s of t r a c k s 

and s c a t s and bear o b s e r v a t i o n s by l o g g e r s and F o r e s t S e r v i c e 

p e r s o n n e l i n d i c a t e d t h a t g r i z z l y a c t i v i t y was c o n c e n t r a t e d i n 

the h i g h e r c o u n t r y i n summer and f a l l . Repeated c a p t u r e s and 

o b s e r v a t i o n s o f f o u r g r i z z l i e s show t h a t i n the s p r u c e - f i r 

f o r e s t t h e i r home ranges are not much l a r g e r than male b l a c k 

bear home ranges, which concurs w i t h the f i n d i n g s of Mundy 

(1963). 

About 30 m i l e s f a r t h e r n o r t h i n the W h i t e f i s h Range 

much of the timber has been burned r e p e a t e d l y by l a r g e f o r e s t 

f i r e s d u r i n g the p a s t 30 t o 40 y e a r s . T r e e l e s s areas a re 

much more e x t e n s i v e t h e r e , e x t e n d i n g i n many p l a c e s f o r 

s e v e r a l m i l e s . C l i m a t i c and t o p o g r a p h i c f e a t u r e s otherwise 

c l o s e l y resemble B i g Creek c o n d i t i o n s . L i m i t e d o b s e r v a t i o n s 

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

b e a r s to b l a c k b e a r s i s much h i g h e r . Groups of 11 g r i z z l y 

b e a rs have been r e p o r t e d t h e r e d u r i n g t h i s study, and s c a t s 

counted on the roads i n the more open s t r e t c h e s were p r e ­

dominantly from g r i z z l y b e a r s . 

D i s c u s s i o n of B l a c k Bear E c o l o g y 

The term "home range" can be d e f i n e d i n a number of 

ways, but g e n e r a l l y , as i n t h i s study, i t r e f e r s to an a r e a 

i n which an i n d i v i d u a l spends the g r e a t e s t p o r t i o n of i t s 

time ( B u r t , 1943). Most mammals make o c c a s i o n a l s a l l i e s 



45 

outside t h i s area, "but t h i s type of movement i s u s u a l l y 

excluded when one i s c a l c u l a t i n g home ranges. An i n v e s t i g a ­

t i o n of home ranges was included i n t h i s study because 

knowledge of them i s fundamental to an understanding of bear 

management and population regulation. 

Most other estimates of black bear home ranges have 

been rather vague. Trippensee (1948) thought that the area 

a bear moved over was so large that i t was not a range but 

a c i r c u i t , and Scott (1947) also s a i d they t r a v e l l e d widely 

i n search of food. Other estimates run from 10 to 20 miles 

i n extent (Seton, 1929; Cahalane, 1947; Spencer, 1955). In 

recent studies i n Wisconsin, Knudsen (1961) found that e i t h e r 

sex would stay i n a small area f o r a short time, but that the 

animals, e s p e c i a l l y the males, moved around considerably over 

a period of time. Erickson and Petrides (1964) s a i d that 

Michigan bears had a minimum summer range of s i x square miles, 

but an annual range of 15 square miles, with female ranges 

1/3 smaller and male ranges 1/3 l a r g e r than those averages. 

Hayne (1950) points out that home ranges cannot be 

c a l c u l a t e d f o r animals caught i n traps that are i n a s t r a i g h t 

l i n e , and trapping only along roads on the study area d i d put 

some of the traps on Big Creek i n s t r a i g h t l i n e s . Trapping 

on a g r i d pattern, however, was simply impractical f o r so large 

an animal, and f o r t u n a t e l y the roads d i d coincide with the bear 

habitat. Hayne also notes a r e l a t i o n s h i p between the apparent 

home range and the distance between traps. I believe that 

both of these problems were adequately compensated f o r on Big 
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Creek with the observations of tagged animals, a method to 

which the bear lends i t s e l f and one which i s superior to 

recapture data according to Davis (1953). Observations were 

r e l a t i v e l y equal over the en t i r e area. 

The boundary s t r i p method of measuring ranges 

( S t i c k e l , 1954) and the observation-area curve method (Odum 

and Kuenzler, 1955) were not su i t a b l e f o r t h i s study because 

both the bear habitat and the bear home ranges were strongly 

l i n e a r as a r e s u l t of the l i n e a r i t y of the topography,, and 

because true home area sizes were masked by the great 

e l e v a t i o n a l extremes within the home range of i n d i v i d u a l s . 

Stumpf and Mohr (1962) also have shown that many mammals and 

bi r d s and even some r e p t i l e s normally have home ranges 

showing strong l i n e a r i t y . For these reasons, even though 

the analysis of home ranges based on distances between 

captures or observations also has b i o l o g i c a l and s t a t i s t i c a l 

d e f i c i e n c i e s , I be l i e v e i t the most suitable method f o r t h i s 

study. The consistency of the home range s i z e s lends con­

fidence to the method. The average maximum movements (Table 1) 

of 1.6 miles f o r females (146 loc a t i o n s on 31 adults) and 

3.9 miles f o r males (83 locations on 16 adults) were below 

estimates from deciduous f o r e s t areas. Further refinements 

of the estimates would be meaningless, but the diameters of 

the ranges of both males and females, even i f a r b i t r a r i l y 

assumed c i r c u l a r , would give home ranges of 2.0 square miles 

f o r females and 11.9 square miles for males. These f i g u r e s 

are s t i l l below the more conservative estimates based on the 
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average of a l l movements f o r 29 bears by Erickson and Petrides 

(1964) and which also assumed c i r c u l a r ranges. Because many 

of the sub-adults were transients, t h e i r movements were not 

c a l c u l a t e d . Sub-adult residents on the area were e i t h e r with 

t h e i r mothers or grew into adults and were included i n the 

study i n that manner. 

The great d i v e r s i t y of topography, climate, and 

vegetation on the Big Creek study area makes the small ranges 

possi b l e by providing v a r i e d e c o l o g i c a l conditions within 

small boundaries. There was a diff e r e n c e i n the q u a l i t y of 

habitat, but only because the one type was too high i n eleva­

t i o n and had a climate too severe to be permanent bear 

ha b i t a t . Knudsen (1961) said that i n Wisconsin the best black 

bear habitat i s an area of diverse highlands and swamps. 

Trippensee (1948) stated, from general impressions, that rough 

t e r r a i n makes the best bear habitat because i t provides dens, 

cover, and water. Small as home ranges are on Big Creek, they 

include areas that are important i n e a r l y spring s u r v i v a l , but 

that are d e s e r t - l i k e and devoid of food by l a t e June. Other 

areas that are under deep snow u n t i l e arly summer are important 

to the s u r v i v a l of bears i n autumn. There i s an abundance of 

food i n the stream bottoms and snowslides i n e a r l y summer, and 

i n l a t e summer and f a l l the north slopes have many b e r r i e s . 

High areas often have abundant food l a t e i n autumn. 

Harlow (1961:491) suggests that bears i n eastern Worth 

America move into areas when acorns are abundant. Drahos 

(1951) c i t e s references of bears during c o l o n i a l times making 
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mass f a l l migrations into New York when food was scarce. 

Schorger (1949) l i s t s numerous references i n the early 1800's 

of bear immigration into areas of abundant food i n Wisconsin, 

of mass spring migrations of bears to open grassland areas i n 

southern Wisconsin and elsewhere, and of immense droves of 

bears accompanying b u f f a l o movements i n the f a l l . He con­

cludes, however, that these probably were merely l o c a l move­

ments and that years of high population density may have 

re s u l t e d i n emigration because of i n t r a s p e c i f i c s t r i f e and 

i n s u f f i c i e n t food, and that t h i s increase i n emigration would 

explain the i n f l u x of bears into c e r t a i n areas i n some f a l l s . 

Except f o r the d i s p e r s a l of sub-adults, nothing i n 

t h i s study i n d i c a t e d that bears under natural conditions make 

anything other than l o c a l annual movements. Sub-adults did 

move from the area, however, and i n c e r t a i n years t h i s 

emigration may be higher. The long and predictable spring 

movements by two adult bears that had become accustomed to 

feeding i n the Apgar and Big Creek Hanger S t a t i o n garbage 

dumps i l l u s t r a t e that home range bonds can be circumvented 

under s p e c i a l conditions. Together with the reports of 

s i m i l a r movements to spawning streams i n Alaska by black 

bears and brown bears (Troyer, 1964; A. M. Pearson, 1965» 

personal communication), these data suggest that there may 

have been some t r u t h i n early reports of seasonal bear 

migrations. Erickson and Petrides (1964), however, found 

l i t t l e d i f f e r e n c e between movements of dump and wild bears 

i n Michigan. Nevertheless, bears that r e g u l a r l y made long 
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movements b e f o r e the advent of the white man i n N o r t h America 

would no doubt have had a s e l e c t i v e advantage i n some a r e a s , 

and the t a l e n t would have been e a s i l y t r a n s m i t t e d from mother 

to cubs, e i t h e r g e n e t i c a l l y or c u l t u r a l l y . 

The i n c r e a s e d use by b e a r s of r o a d areas t h a t were 

seeded and the use of such a r e a s as s n o w s l i d e s , c e r t a i n s e r a i 

stands f o l l o w i n g burns, and d r y meadows demonstrated t h a t 

b e a r s w i l l move to f o o d w i t h i n t h e i r home range a r e a s . The 

experiment w i t h seeded s t r i p s c l e a r l y showed t h a t b ears c a n 

be made more a c c e s s i b l e to h u n t e r s i n t h i s manner. 

E r i c k s o n and P e t r i d e s (1964) c o u l d f i n d l i t t l e 

e v i dence of d i s p e r s a l i n bear p o p u l a t i o n s i n M i c h i g a n , a l t h o u g h 

two y e a r l i n g s moved about s i x m i l e s each and an a d u l t female 

and h e r cub moved 19.4 m i l e s . S t i c k l e y (1961) r e p o r t e d a 

2-1/2 year o l d male t h a t moved 90 m i l e s . The r e s u l t s of t h i s 

s t u d y and the 90 m i l e movement r e p o r t e d by S t i c k l e y i l l u s t r a t e 

t h a t t h e r e i s d i s p e r s a l of young b l a c k b e a r s from t h e a r e a i n 

which t h e y were born. With p o p u l a t i o n s such as l o c u s t s , 

Kennedy (1956) says t h a t e n t i r e p o p u l a t i o n s m o v e — t h e a d u l t s 

f i n d the growth r e s o u r c e s , and the j u v e n i l e s e x p l o i t them. 

Many mammals t r a v e l i n herds or packs i n a s i m i l a r manner, 

o n l y i n a l a r g e range. Animals such as b e a r s , however, seem 

c h a r a c t e r i z e d by s t a b l e p o p u l a t i o n s of a d u l t s t e n a c i o u s l y 

h o l d i n g the most s u i t a b l e h a b i t a t , l e a v i n g the young to t r y 

to f i t i n t o t h a t h a b i t a t , or to s e a r c h elsewhere f o r a s u i t a b l e 

range. 
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R e l a t i o n s h i p s b e t w e e n t h e s p e c i e s i n a n a r e a m u s t a l s o 

b e c o n s i d e r e d i n a s t u d y o f t h e i r b i o l o g y a n d m a n a g e m e n t , e v e n 

i f t h e s p e c i e s a r e s e e m i n g l y i n d i f f e r e n t t o e a c h o t h e r . I f 

n o t h i n g e l s e , t h e y a r e a t l e a s t m u t u a l c o m p o n e n t s o f e a c h 

o t h e r ' s e n v i r o n m e n t . M o d i f i c a t i o n s o f t h e e n v i r o n m e n t b y o n e 

s p e c i e s m i g h t i n d i r e c t l y a f f e c t t h e o t h e r s p e c i e s ; f o r e x a m p l e , 

b l a c k b e a r s o n a m o o s e w i n t e r r a n g e a b o u t n i n e m i l e s s o u t h e a s t 

o f t h e B i g C r e e k s t u d y a r e a g i r d l e l o d g e p o l e p i n e s . T h e b e a r s 

a r e m e r e l y a f t e r t h e c a m b i u m l a y e r o n t h e p i n e s , b u t t h e y h a v e 

k i l l e d g r e a t n u m b e r s o f t h e t r e e s o n t h e w i n t e r r a n g e . T h e i r 

a c t i v i t y h a s t e n d e d t o k e e p t h e w i n t e r r a n g e i n a s e r a i s t a g e 

o f l o d g e p o l e p i n e a n d w i l l o w , r a t h e r t h a n t o l e t i t p r o c e e d 

t o a T h u j a p i i c a t a / P a c h i s t i m a m y r s i n i t e s c l i m a x , a s d e s c r i b e d 

b y D a u b e n m i r e (1953). T h e r e l a t i o n s h i p b e t w e e n c l o s e l y 

r e l a t e d s p e c i e s s u c h a s g r i z z l y b e a r s a n d b l a c k b e a r s i s e v e n 

m o r e c r u c i a l s i n c e t h e y c o m p e t e f o r some o f t h e same f o o d a n d 

b e c a u s e t h e g r i z z l y b e a r i s k n o w n t o p r e y o n b l a c k b e a r s . 

My s t u d i e s s u g g e s t t h a t i n d e n s e f o r e s t s t h e b l a c k 

b e a r a n d t h e g r i z z l y b e a r a r e c o m p a t i b l e , a n d t h a t i n s u c h 

h a b i t a t t h e b l a c k b e a r c a n r e a c h f a r g r e a t e r n u m b e r s t h a n t h e 

g r i z z l y b e a r . Why t h e g r i z z l y , w h i c h i s t h e d o m i n a n t a n i m a l , 

c a n b e n u m e r o u s i n t h e o p e n c o u n t r y 30 m i l e s f a r t h e r n o r t h 

b u t s c a r c e i n B i g C r e e k r e m a i n s o b s c u r e . T h e b l a c k b e a r i s 

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

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

b u t t h e d e s t r u c t i o n , o f g r i z z l i e s b y man, w h i c h i s t h o u g h t t o 

b e t h e m a i n c o n t r o l o n g r i z z l y n u m b e r s , i s m u c h e a s i e r i n t h e 



northern, more open area where g r i z z l y numbers are highest. 

The food habits of the two species d i f f e r somewhat i n that 

g r i z z l y bears prey more on other animals than do black bears. 

I f black bears are important to g r i z z l i e s as prey, then 

g r i z z l i e s should be more a b u n d a n t i n Big Creek. Big Creek 

i s l e s s remote from human ha b i t a t i o n , however, and perhaps 

the contact with man l i m i t s the g r i z z l y there, while the 

black bear, because of previous heavy predation by g r i z z l i e s , 

avoids the more open areas to the north. 

Denning during the winter appears to be universal i n 

black bears i n temperate and northern areas. I included a 

study of den ecology because I believed that v a r i a t i o n s i n 

winter m o r t a l i t y rates might be important i n population 

r e g u l a t i o n of black bears. G e r s t e l l (1939) said that i n 

Pennsylvania bears den f o r four months and that f a r t h e r south 

they den f o r shorter periods. Dalquest ( i n Rausch, 1961) 

stated that i n Washington bears den f o r 5-1/2 months at high 

a l t i t u d e s and f o r 2-1/2 to three months at low a l t i t u d e s . 

Schoonmaker (1938) found that i n New York bears den i n l a t e 

November or the f i r s t week i n December, and Erickson (1964) 

found that i n Michigan some bears s t a r t to den by early 

October, but that most bears den from mid-November to mid-

A p r i l , a period of approximately f i v e months. Aldous (1937) 

and Morse (1937) reported that bears leave t h e i r dens by mid-

A p r i l i n Minnesota, and Spencer (1955) said that i n Maine 

they leave t h e i r dens the f i r s t two weeks i n A p r i l . 
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B e a r s d e n n e d f o r l o n g e r p e r i o d s i n t h e B i g C r e e k s t u d y 

t h a n e l s e w h e r e . T h e y u s u a l l y d e n n e d e a r l i e r ( a p p r o x i m a t e l y 

O c t o b e r 20) a n d c a m e o u t l a t e r ( e a r l y M a y ) . T h e c a u s e s t h a t 

a r e i n v o l v e d i n t h e t i m i n g a n d t r i g g e r i n g o f d e n n i n g a r e s o m e ­

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

o f t h e i n d i v i d u a l a n i m a l i s m o s t i m p o r t a n t . R a u s c h (1961) 

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

a n d t h i s m ay b e t r u e i n c o a s t a l o r s o u t h e r n a r e a s . M a t s o n 

(1954) s a y s t h e y d e n b e c a u s e t h e y a r e " f e d u p " a n d may c e a s e 

e a t i n g w e e k s b e f o r e d e n n i n g . He b e l i e v e s p h y s i c a l c o n d i t i o n 

i s m o r e i m p o r t a n t t h a n c l i m a t e . E r i c k s o n a n d Y o u a t t (1961) 

f o u n d t h a t o f f o u r p e n n e d b e a r s , a f e m a l e t h a t w a s i n t h e 

p o o r e s t c o n d i t i o n s t a y e d a c t i v e l o n g e s t , i n d i c a t i n g t h a t 

p h y s i c a l c o n d i t i o n w a s i m p o r t a n t . T h e y a g r e e d w i t h t h e t h e o r y 

o f G r i n n e l l e t a l . (1937) " t h a t t h e l e n g t h o f t h e p e r i o d o f 

d o r m a n c y i s r e g u l a t e d b y t h e a b u n d a n c e o r s c a r c i t y o f f o o d . " 

J o h n s o n (1930) s h o w e d , h o w e v e r , t h a t i n g r o u n d s q u i r r e l s 

s t a r v a t i o n h a s t e n s h i b e r n a t i o n , a n d K a y s e r (1965) c o n c l u d e d 

i n h i s e x c e l l e n t r e v i e w o f h i b e r n a t i o n t h a t w h i l e i n t e r n a l 

c o n d i t i o n s a r e e m i n e n t l y i m p o r t a n t , c l i m a t i c a n d n u t r i t i v e 

f a c t o r s a l s o a r e i m p o r t a n t i n t h e i n d u c t i o n o f d o r m a n c y . B i g 

C r e e k " b e a r s f e d u n t i l f o r c e d t o d e n b y s t o r m s . C l i m a t i c 

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

p e r i o d i c s t i m u l i o n B i g C r e e k , e v e n t h o u g h s u c h s t i m u l i may 

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

t r i g g e r i n g m e c h a n i s m s i n o t h e r r e g i o n s t h a t b l a c k b e a r s 

i n h a b i t . 
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Krott a n d K r o t t (1962) m a i n t a i n t h a t E u r o p e a n b r o w n b e a r s 

h a v e a n i n n a t e d a i l y a n d y e a r l y r h y t h m a n d t h a t t h e y a r e t r u e 

h i b e r n a t o r s . T h e y h a v e l i t t l e d a t a t o v e r i f y t h i s s t a t e m e n t , 

h o w e v e r . B l a c k b e a r s h a v e i n t h e p a s t b e e n c o m m o n l y r e f e r r e d 

t o a s h i b e r n a t o r s . T h e p r o b l e m i s l a r g e l y a m a t t e r o f 

s e m a n t i c s , a n d u n d e r a v e r y l i b e r a l d e f i n i t i o n t h e y w i l l 

p r o b a b l y c o n t i n u e t o b e c a l l e d h i b e r n a t o r s . H o c k (I960) a n d 

E r i c k s o n a n d Y o u a t t (1961) h a v e s h o w n , h o w e v e r , t h a t b l a c k 

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

w i n t e r l i k e t h e t r u e " d e e p h i b e r n a t o r s . " ' H o c k r e p o r t s a 

t e m p e r a t u r e d r o p o f 7°F a n d E r i c k s o n a n d Y o u a t t f o u n d a d r o p 

o f 3 - 4 ° F ; t h e s e t e m p e r a t u r e s a r e a p p r o x i m a t e l y 68°F h i g h e r 

t h a n t e m p e r a t u r e s o f t h e t r u e h i b e r n a t o r s d u r i n g t h e i r d e e p 

d o r m a n c y . T h e o x y g e n c o n s u m p t i o n a n d e n e r g y e x p e n d i t u r e o f 

b e a r s i s c o m p a r a b l e t o t h a t o f t r u e h i b e r n a t o r s , h o w e v e r 

( K a y s e r , 1965). Some d e n n e d b e a r s I o b s e r v e d s h i v e r e d a l m o s t 

c o n s t a n t l y e v e n w h e n u n a w a r e o f b e i n g o b s e r v e d , s o m e t h i n g 

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

I n a s u m m a r y o f b l a c k b e a r e c o l o g y , m o s t b e a r s o n B i g 

G r e e k h a v e a s t r o n g a t t a c h m e n t t o home r a n g e a r e a s w h i c h a r e 

s m a l l e r t h a n h e r e t o f o r e r e p o r t e d , a n d t h i s a t t a c h m e n t h a s 

e n d u r e d t h r o u g h a t l e a s t s e v e n y e a r s f o r f o u r b e a r s a n d e i g h t 

y e a r s f o r a n o t h e r b e a r ( N o . 12). A s s h o w n o n p a g e 97, a f o r m 

o f t e r r i t o r i a l i t y s e e m s t o e n h a n c e t h i s a t t a c h m e n t . T h e a d e ­

q u a c y o f s m a l l home r a n g e s o n B i g C r e e k s e e m s d e p e n d e n t o n t h e 

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

t u r n p r o v i d e s a d i v e r s e f o o d s u p p l y i n s m a l l a r e a s . A p p a r e n t l y 
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t h i s n e e d a s w e l l a s t h e o t h e r h a b i t a t r e q u i r e m e n t s o f 

i n d i v i d u a l b e a r s a r e m e t i n o t h e r a r e a s b y l a r g e r home r a n g e s . 
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C H A P T E R F I V E 

R E P R O D U C T I V E S T U D I E S 

B e a r s a r e u n i q u e i n N o r t h . A m e r i c a i n h a v i n g t h e l o w e s t 

r e p r o d u c t i v e r a t e o f a n y l a n d mammal, e x c e p t p o s s i b l y t h e 

m u s k o x , a n d t h e r e p r o d u c t i v e r a t e o f b e a r s now a p p e a r s e v e n 

l o w e r t h a n p r e v i o u s l y s u s p e c t e d . T h e b i o l o g i c a l a d e q u a c y o f 

t h i s l o w r a t e s t e m s p a r t l y f r o m t h e c o m p e t e n c e o f m o t h e r s 

a n d p a r t l y f r o m t h e p r e c o c i o u s n a t u r e o f t h e y o u n g ; e v e n b y 

t h e a g e o f s i x m o n t h s t h e y a r e c a p a b l e f o r a g e r s a n d f i g h t e r s . 

E r i c k s o n (1959) h a s s h o w n t h a t y o u n g b e a r s i n M i c h i g a n c a n 

s u r v i v e i f t h e y a r e s e p a r a t e d f r o m t h e i r m o t h e r s a t s e v e n 

m o n t h s o f a g e . 

B r e e d i n g S e a s o n 

F e m a l e s w e r e f o u n d i n e s t r u s a s e a r l y a s M a y 25 a n d a s 

l a t e a s A u g u s t 10, w i t h a p e a k i n J u n e ( T a b l e 3 ) . F e m a l e s 

w i t h y e a r l i n g s u s u a l l y k e p t t h e m c l o s e b y u n t i l t h e p e a k o f 

t h e b r e e d i n g s e a s o n . F o r e x a m p l e , t w o f e m a l e s w i t h y e a r l i n g s 

w e r e s e e n o n J u n e 20, b u t w h e n s e e n a g a i n i n e a r l y J u l y , e a c h 

o f t h e m w a s t h e n i n t h e c o m p a n y o f a n a d u l t m a l e a n d w i t h o u t 

h e r y o u n g . O n e f e m a l e w a s o b s e r v e d t o b e i n p a r t i a l e s t r u s o n 

J u n e 23, h o w e v e r , w h i l e h e r y e a r l i n g s w e r e s t i l l w i t h h e r . 

N i n e a d u l t f e m a l e s w e r e e x a m i n e d d u r i n g t h e p e a k o f t h e b r e e d ­

i n g s e a s o n a n d w e r e f o u n d n o t i n e s t r u s , b u t t h r e e o f t h e s e 
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C h a r a c t e r M a y J u n e J u l y A u g u s t 

V u l v a l S w e l l i n g 2 25 12 6 

M a l e - f e m a l e P a i r s 0 10 3 0 

T a b l e 3 . T h e b r e e d i n g s e a s o n o f b e a r s b a s e d o n t h e i n c i d e n c e 
o f v u l v a l s w e l l i n g a n d m a l e - f e m a l e p a i r s . 
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had cubs w i t h them. F i v e females t h a t I examined were k i l l e d 

i n Washington between June 12 and June 27 and a l l had mature 

f o l l i c l e s 8 to 12 mm i n diameter. Corpora l u t e a were observed 

i n a nother female k i l l e d i n Washington on June 14, 1965. The 

e a r l i e s t date t h a t E r i c k s o n and N e l l o r (1964) observed c o r p o r a 

l u t e a i n M i c h i g a n b e a r s was J u l y 2 0 . 

T h i r t e e n male-female p a i r s were observed between 

June 1 and J u l y 1 0 . Female No. 19 was seen w i t h males No. 62 

and 116 on c o n s e c u t i v e days, but no females were ever observed 

w i t h more than one male i n attendance. 

E r i c k s o n and N e l l o r (1964) have shown t h a t t e s t i c u l a r 

a c t i v i t y i n males does n o t s t a r t to d e c l i n e u n t i l mid-September 

and t h a t the a c t i v i t y has ceased by October. 

Sex R a t i o s 

On the B i g Creek study a r e a the sex r a t i o was 

112 males: 100 females c a p t u r e d between 1959 and 1966 

( T a b l e 4 ) . While the sex r a t i o s of the a d u l t s and cubs were 

even, the number of 1-1/2 and 2-1/2 year o l d and s u b - a d u l t 

males c a p t u r e d on the a r e a was almost double t h e number of 

s i m i l a r l y aged females. The r a t i o was 1 9 2 : 1 0 0 , or 35 p e r 

c e n t f e m a l e s . T h i s d i f f e r e n c e i s s i g n i f i c a n t a t the one p e r 

c e n t l e v e l by the Chi-square t e s t . 

Minimum B r e e d i n g Age 

No bears younger than 4 - 1 / 2 were observed i n e s t r u s . 

Table 5 shows t h a t on B i g Creek two females were at l e a s t 

5-1/2 y e a r s o f age, two were a t l e a s t 6-1/2 y e a r s of age, 



Age M F 

Cubs 8 10 

1-1/2 & 2-1/2 
yr. olds 19 12 

Sub-adults 29 13 
Adults 26 38 

Total 82 73 

Percentage that 
Total were Females 

18 55.6* 

31 38.6 

42 31.0 

64 59.4* 

155 47 .1* 

•These do not deviate s i g n i f i c a n t l y from an even sex r a t i o 
by the Chi-square t e s t . 

Table 4. The sex composition of bears captured on the Big 
Creek study area during the period 1959 to 1966. 



A g e * M i n i m u m 
At which Bear was A t which Bear 

At F i r s t l a s t observed had h e r F i r s t 
Bear No. E s t r u s without Cubs Cubs 

4 4-1/2 6-1/2 Unknown 

10 Unknown 7-1/2 8-1/2 

61 Unknown 5-1/2 Unknown 

71 Unknown 5-1/2 6-1/2 

113 4-1/2 6-1/2 7-1/2 

* S e v e r a l of these animals may have been one or more y e a r s 
o l d e r t h a n i n d i c a t e d i n t h i s t a b l e . 

T able 5. The minimum b r e e d i n g age of female b e a r s on the 
B i g Creek study a r e a . 
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and one was a t l e a s t 7-1/2 y e a r s o f age without h a v i n g ever 

r a i s e d a l i t t e r o f cubs. The p o s s i b i l i t y t h a t some young 

bears may br e e d s u c c e s s f u l l y b u t l o s e t h e i r young i n e a r l y 

s p r i n g was i n d i c a t e d by female No. 4. She was f i r s t c a p t u r e d 

when she was a minimum o f 4-1/2 y e a r s o l d ; when she was 

r e c a p t u r e d the next y e a r i n J u l y , the c o n d i t i o n of h e r mammae 

showed some development, but she d i d not have young w i t h her 

th e n and she was i n e s t r u s . 

L i t t e r S i z e s 

A summary o f the l i t t e r s i z e s r e p o r t e d f o r t h i s and 

o t h e r s t u d i e s i s p r e s e n t e d i n Table 6. The average l i t t e r 

s i z e s f o r the B i g Creek s t u d y were based on b o t h c a p t u r e 

and o b s e r v a t i o n d a t a , b u t the r e s t of the Montana o b s e r v a t i o n s 

were r e c o r d e d by p e r s o n n e l of the Montana F i s h and Game 

Department, the U n i t e d S t a t e s F o r e s t S e r v i c e , and G l a c i e r 

N a t i o n a l Park. T h e i r o b s e r v a t i o n s were r e s t r i c t e d to the 

l a s t week o f J u l y and the e n t i r e month o f August, a p e r i o d 

when v e r y few females s t i l l have y e a r l i n g s w i t h them. Y e a r l i n g 

l i t t e r s i z e s were based on B i g Creek d a t a . The d a t a f o r the 

ot h e r s t u d i e s c i t e d were c o l l e c t e d i n v a r i o u s ways such as 

c a p t u r e , o b s e r v a t i o n , hunter k i l l s , r o a d k i l l s , and newspaper 

accounts. On B i g Creek, 29 b l a c k f e m a l e s had 1.6 cubs or 

y e a r l i n g s p e r l i t t e r , and 16 brown f e m a l e s had 1 . 7 cubs or 

y e a r l i n g s p e r l i t t e r . 

Corpus luteum and mature f o l l i c l e counts were a l s o 

made from b l a c k bear r e p r o d u c t i v e t r a c t s c o l l e c t e d on the 
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Cubs/ Av. 
Total 100 Family No. of L i t t e r 

Area Bears Adults Groups Young Size 

Montana 
Cubs 
Big Creek 
State-Wide Survey 

1^61 189 12 
1962 471 20 
1963 123 34 
1964 248 26 
1965 311 21 

38 

33 
53 
18 
28 
34 

1,342 203 

Yearlings 23 

Maine (Spencer, 1955) 38 

F l o r i d a (Harlow, 1961) 10 

Michigan (Erickson and N e l l o r , 

1964) 20 

Alaska (Erickson and N e l l o r , 1964) 23 

Wisconsin (Schorger, 1949) 284 

V i r g i n i a ( S t i c k l e y , 1961) 19* 

Captive (at b i r t h ) Baker (1912) 

66 

59 
80 
29 
48 
54 

334 

36 

1.7 

1.8 
1.5 
1.6 
1.7 
1.6 
1.6 

1.6 

2.4 

2.2 

2.2 

2.0 

2.4 

2.6 

2.4 

•Embryos and cubs are included i n t h i s t o t a l . 

Table 6. The number of cubs per 100 adults i n Montana, and 
the average l i t t e r s i z e s f o r the Big Creek study 
area, f o r a l l of Montana, and f o r other study 
areas. 
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Big Creek study area and i n western Washington. They are com­

pared i n Table 7 with s i m i l a r data c o l l e c t e d i n Michigan by 

Erickson and N e l l o r (1964) and i n V i r g i n i a by S t i c k l e y (1961). 

The numbers of mature f o l l i c l e s were also counted because, as 

Erickson and N e l l o r (1964) pointed out, the black bear i s an 

induced ovulator, and near the peak of the breeding season 

several f o l l i c l e s a t t a i n mature s i z e . At that time they can 

be counted as e a s i l y as the corpora l u t e a a f t e r ovulation. 

Two bears had both corpora l u t e a and a t r e t i c mature f o l l i c l e s , 

however, i n d i c a t i n g that the number of unruptured mature 

f o l l i c l e s i s l i k e l y to be i n excess of the number of f o l l i c l e s 

a c t u a l l y involved i n the ovulation r a t e . 

Frequency of L i t t e r s 
Two bears on Big Creek had two l i t t e r s each within 

a three year period. Nine other adult females had no l i t t e r s 

f o r at l e a s t two consecutive years, and two females skipped 

three years. As shown i n Table 8, the percentage of females 

accompanied by cubs was also low every year except 1959 and 

1964. None of the 59 marked adult females observed or cap­

tured on Big Creek during 1961, 1962, and 1965 had cubs with 

them. Some unmarked females observed on the area during those 

years had cubs, but the r a t i o f o r the ent i r e population must 

have been very low. 
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A r e a 

No. of 
Female 
T r a c t s 

A v . No. of 
Mature 

F o l l i c l e s 

Av. No. o f 
Corpora 
L u t e a 

Washington and Montana 

E a r l y June 8 

June to December 16 

T o t a l 24 

2.0 

1.9 

1.9* 

Montana o n l y 1.8 

M i c h i g a n 

V i r g i n i a 

12 

22 

2.4 

2.4 

•Mature f o l l i c l e s and c o r p o r a l u t e a . 

Table 7. Corpora l u t e a counts from Montana, Washington, 
M i c h i g a n , and V i r g i n i a . Mature f o l l i c l e counts 
from Washington. 
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F e m a l e s 
Total No. Captured No. with Percentage 

Year or Observed Cubs with Cubs 

1959 13 .5 38.5 

I960 16 3 18.8 

1961 18 0 0 

1962 9 0 0 

1963 12 0 0 

1964 10 4 40.0 

1965 14 2 14.3 

1966 4 1 25.0 

Total 96 15 15.6 

Table 8. The numbers and percentage of marked adult females 
with or without cubs on Big Creek 1959-1966. 
Reproduction or s u r v i v a l of the young was very low 
from 1961 through 1963-
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D i s c u s s i o n o f B l a c k B e a r R e p r o d u c t i o n 

T h e r e p r o d u c t i v e c a p a c i t y o f B i g C r e e k b e a r s s e e m s t o 

b e f a r b e l o w t h e p o t e n t i a l f o r t h e s p e c i e s . L a c k e t a l . (1957) 

b e l i e v e t h a t i n b i r d s t h e c l u t c h s i z e i s l i m i t e d g e n e t i c a l l y , 

o n t h e a v e r a g e , t o c o r r e s p o n d t o t h e b r o o d s i z e w h i c h p r o d u c e s 

t h e g r e a t e s t n u m b e r o f s u r v i v i n g y o u n g , b u t t h a t t h e s i z e d o e s 

c h a n g e i n r e s p o n s e t o c h a n g e s i n t h e h a b i t a t . I n m a m m a l s , t o o , 

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

i s c o n t r o l l e d g e n e t i c a l l y . C h e a t u m a n d S e v e r i n g h a u s (1950), 

J e n k i n s (1963), a n d o t h e r s h a v e s h o w n t h a t t h e r e p r o d u c t i v e 

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

a n d t h a t t h e s e v a r i a t i o n s a r e e x p r e s s e d i n c h a n g e s i n t h e 

o v u l a t i o n r a t e s , f r e q u e n c y o f l i t t e r s , m i n i m u m b r e e d i n g a g e , 

o r t h e e a r l y m o r t a l i t y r a t e s o f y o u n g . L o r d (1960:496) h a s 

s u g g e s t e d t h a t a m o n g mammals t h e " h i b e r n a t o r s " h a v e e v e n 

s m a l l e r l i t t e r s t h a n n o n - h i b e r n a t o r s b e c a u s e t h e s u r v i v a l 

r a t e o f h i b e r n a t o r s i s h i g h e r . A p p a r e n t l y s i m i l a r f o r c e s 

e x p l a i n t h e a d e q u a c y o f t h e l o w r e p r o d u c t i v e r a t e s a n d p o o r 

s u r v i v a l o f y o u n g i n B i g C r e e k b l a c k b e a r s . 

T h e l e n g t h o f t h e m a t i n g s e a s o n i n s e a s o n a l b r e e d e r s 

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

r e p r o d u c t i v e r a t e s s i n c e u n d e r n o c o n d i t i o n s c a n s e c o n d 

l i t t e r s b e p r o p a g a t e d , n o r c a n r e m a t i n g o c c u r i f p r e g n a n c y 

f a i l s . T h e s p e c i e s i s g e n e t i c a l l y i s o l a t e d f r o m s u c h c a p a b i l ­

i t i e s , a n d i s a d a p t e d t o t h e m o s t f a v o u r a b l e t i m e o f t h e y e a r 

f o r b r e e d i n g a n d b e a r i n g y o u n g . T h e r e i s n o i n d i c a t i o n t h a t 

b e a r s c o me i n t o e s t r u s m o r e t h a n o n c e a y e a r , b u t t h e t i m e o f 
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estrus does vary considerably and might be s i g n i f i c a n t i n 

reproductive success because of l o c a l e c o l o g i c a l conditions. 

There i s even some evidence that the types of food eaten may 

be involved (see Appendix 3 ) . 

I t has been generally believed that black bears mate 

i n l a t e June or early J u l y (Baker, 1904; Rausch, 1961; 

Grinnel et a l . , 1937; Erickson and N e l l o r , 1964). S t i c k l e y 

(1961) and Knudsen (1961) state that the breeding season 

extends from June to e a r l y August. The breeding season i n 

the Big Creek area seems to l a s t longer than that reported 

elsewhere, although the June - J u l y peak coincides with the 

season reported i n other areas. Perhaps not enough data have 

been c o l l e c t e d i n other studies to determine the f u l l length 

of the season, but, a l t e r n a t i v e l y , the wide range of c l i m a t i c 

conditions on Big Creek may extend the estrous c y c l e . 

The apparent long breeding season on Big Creek could 

be deleterious to some bears, since females coming into estrus 

too l a t e i n the year might be i n estrus at a time when most 

adult males have moved higher into the mountains, a condition 

analogous to the condition i n f u r seals (Callorhinus u r s i n u s ) , 

where the females must come into estrus when they are on the 

i s l a n d s with the males (A. M. Craig, 1966, personal communi­

ca t i o n ) . P r e l l (1930) has reported the occurrence of pseudo-

estrus i n polar bears and brown bears following the regular 

estrous c y c l e , and t h i s may be an alternate explanation f o r 

the apparent long breeding season i n black bears','but'other 

authors don't agree that polar bears have a pseudoestrus period. 
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Knudsen (1961) i n Wisconsin and Erickson and Petrides 

(1964) i n Michigan found the sex r a t i o i n black bears to be 

even. Only when bears were trapped at dumps d i d the males 

outnumber the females, and t h i s they a t t r i b u t e d to a tendency 

of females to avoid other bears and man. The Michigan study 

also showed that 36 per cent of the cubs were females and 

that 55 per cent of the yearlings were females. Considered 

i n r e l a t i o n to t h e i r sample si z e s , however, the diff e r e n c e 

from an even sex r a t i o was not s t a t i s t i c a l l y s i g n i f i c a n t . 

S t i c k l e y (1961) found an even sex r a t i o i n V i r g i n i a , but 

Spencer (1955) found that of 236 bears k i l l e d i n Maine, only 

42 per cent were females. The unusual preponderance of males 

i n the y e a r l i n g , 2-1/2, and sub-adult group on B i g Creek could 

r e s u l t from higher mortality rates f o r female cubs during the 

f i r s t winter without t h e i r mother, but t h i s explanation seems 

u n l i k e l y as the even sex r a t i o s f o r adults would then have to 

be explained i n some other way. Also, as the s e c t i o n on 

growth (p.108 ) shows, the weights f o r females and males were 

approximately equal during that period. The d i s p a r i t y more 

probably r e s u l t s from the movement of young males through the 

area at a greater rate than females of the same age; my 

records of d i s p e r s a l do show that i t was p r i m a r i l y young males 

that moved away from the area. The f i g u r e s from Maine showing 

a r a t i o favourable to males were based on animals k i l l e d by 

hunters and probably merely i n d i c a t e a s e l e c t i o n by hunters 

f o r l a r g e r bears. Because males have l a r g e r ranges, there 

would also be a s t a t i s t i c a l tendency f o r hunters to k i l l a 
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d i s p r o p o r t i o n a t e number of males, j u s t as Layne (1958) found 

the f o x r a t i o i n I l l i n o i s h i g h to males when the females were 

on s m a l l home ranges near t h e i r dens d u r i n g A p r i l and May. 

There p r o b a b l y i s not a d i f f e r e n t i a l b i r t h r a t e or n a t u r a l 

m o r t a l i t y r a t e between the sexes of s u b - a d u l t b l a c k b e a r s , 

t h e r e f o r e , and the low r a t i o of females i s a p p a r e n t l y o n l y 

i l l u s o r y as a r e s u l t o f the l a r g e number of t r a n s i e n t sub-

a d u l t males c r o s s i n g the a r e a . 

The minimum b r e e d i n g age a l s o i s important i n d e t e r ­

mining r e p r o d u c t i v e r a t e s . S t i c k l e y (1961) r e p o r t e d a c a p t i v e 

female b l a c k b e a r t h a t a p p a r e n t l y b r e d s u c c e s s f u l l y a t 2-1/2 

y e a r s of age. E r i c k s o n and N e l l o r (1964) s a i d t h a t b o t h sexes 

r e a c h p u b e r t y a t 3-1/2 y e a r s o f age, and Baker (1912) l i s t e d 

t h r e e c a p t i v e females t h a t had t h e i r f i r s t cubs a t 4-1/2 y e a r s 

of age. Rausch (1961) found t h a t two c a p t i v e females h e l d i n 

outdoor pens had t h e i r f i r s t cubs a t 4-1/2 and 6-1/2 y e a r s of 

age. On the B i g Creek study a r e a , the minimum b r e e d i n g age 

appeared to be h i g h e r than t h a t f o r c a p t i v e b e a r s or M i c h i g a n 

b e a r s . W i l d b l a c k b e a r s i n the s p r u c e - f i r f o r e s t of Montana 

r e a c h s e x u a l m a t u r i t y by the time t h e y are 4-1/2 y e a r s of age, 

but t h e y are not s u c c e s s f u l i n r a i s i n g l i t t e r s b e f o r e 6-1/2 

to 7-1/2 y e a r s o f age. N u t r i t i o n may be i n v o l v e d , s i n c e i n 

mature domestic animals i t does a f f e c t b o t h s e x u a l m a t u r i t y 

(as measured by f i r s t o v u l a t i o n ) and the o v u l a t i o n r a t e s . The 

b e s t known example of the l a t t e r i s t h a t of p l a c i n g sheep on 

a h i g h p r o t e i n d i e t p r i o r t o b r e e d i n g time to i n c r e a s e the 

o v u l a t i o n r a t e . T h i s slow s e x u a l m a t u r a t i o n or l a t e b r e e d i n g 



i n bears no doubt lowers the reproductive rate of the popula­

t i o n considerably. F a i l u r e to develop mature f o l l i c l e s i s a 

l i k e l y cause, e s p e c i a l l y among young adults. The actual 

mechanisms involved are discussed below and i n the sections 

on behaviour and on growth and development. 

L i t t e r s i z e s of black bears may be v a r i a b l e i n d i f f e r e n t 

areas. Rowan (1945) found black bear l i t t e r s of three to be 

common i n Jasper National Park, Alberta, and says l i t t e r s of 

four, f i v e , and s i x have been observed. Most studies have 

reported average l i t t e r s i z e s i n excess of two. My data on 

l i t t e r s i z e s and corpora l u t e a counts show con c l u s i v e l y that 

l i t t e r s on Big Greek, throughout Montana, and i n western 

Washington are smaller than i n eastern North America. The 

small amount of data a v a i l a b l e on Alaska black bears also 

corresponds to those of Montana and Washington. 

Brambell (1948:385) says that there are no adequate 

methods of determining l i t t e r s i z e s , but indices to l i t t e r 

s i z e can s t i l l be u s e f u l . Estimates of l i t t e r s i z e based on 

observations during t h i s study should be more r e l i a b l e than 

those f o r many of the other studies, since the state-wide 

survey was made at a time when cub and y e a r l i n g family groups 

would not be confused. Data from other studies probably give 

minimal estimates because they include an unknown number of 

ye a r l i n g family groups. On the other hand, those studies 

that were based on volunteered data no doubt contain a d i s ­

proportionate number of l a r g e r l i t t e r s , since people are more 

i n c l i n e d to remember and report large l i t t e r s . 
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The growth r a t e and a d u l t weight o f western b e a r s may 

be i n v o l v e d i n the s m a l l e r s i z e o f l i t t e r s . MacArthur (1948) 

u s i n g l a b o r a t o r y house mice (Mus musculus) s e l e c t e d f o r l a r g e 

and s m a l l body s i z e f o r 21 g e n e r a t i o n s and produced a l a r g e 

and a s m a l l s t r a i n of mice t h a t d i f f e r e d almost 100 p e r c e n t 

i n average l i t t e r s i z e s . The s m a l l e r s t r a i n had the s m a l l e r 

l i t t e r s i z e . B l a c k bears on B i g Creek a p p a r e n t l y are r e s t r i c t e d 

n u t r i t i o n a l l y as compared w i t h bears elsewhere, which c o u l d 

account f o r t h e i r s m a l l e r average number o f c o r p o r a l u t e a com­

pa r e d w i t h e a s t e r n b e a r s . T h i s r e d u c t i o n i n f e c u n d i t y a l s o 

may have a p u r e l y g e n e t i c cause, however, s i n c e i t was c o n s t a n t 

throughout the West. The e f f e c t of the s m a l l e r l i t t e r s i z e s on 

o v e r a l l r e p r o d u c t i v e r a t e s seems s i g n i f i c a n t , but i t would not 

cause f l u c t u a t i o n s s i n c e i t i s c o n s t a n t a n n u a l l y . Whether t h i s 

r e s t r i c t i o n on l i t t e r s i z e c o r r esponds w i t h the l a r g e s t number 

of young which can be r a i s e d s u c c e s s f u l l y , as Lack (1956) 

proposes f o r b i r d s , i s open to f u r t h e r q u e s t i o n . 

The f r e q u e n c y of l i t t e r s i n B i g Creek b e a r s a l s o i s 

low compared t o o t h e r a r e a s . Drahos (1951) r e p o r t s a female 

b l a c k bear i n the N a t i o n a l Z o o l o g i c a l Park t h a t had a l i t t e r 

e v ery o t h e r y e a r and o n l y stopped b r e e d i n g a t 24 y e a r s of age. 

S t i c k l e y (1961) r e p o r t s t h a t 48 p e r c e n t of 38 w i l d a d u l t f e ­

males i n V i r g i n i a had l i t t e r s a n n u a l l y . The f r e q u e n c y of 

l i t t e r s on the B i g Creek stu d y a r e a was o n l y 16 per c e n t 

a n n u a l l y . 

Hausch (1961) and Wimsatt (1963) have shown t h a t e s t r u s 

can be i n d u c e d every y e a r i f the cubs of the y e a r are taken 



71 

f r o m t h e m o t h e r p r i o r t o t h e b r e e d i n g s e a s o n . S i n c e b l a c k 

b e a r s n o r m a l l y k e e p t h e i r y o u n g w i t h t h e m u n t i l t h e y a r e 

1-1/2 y e a r s o f a g e a n d s i n c e l a c t a t i o n a p p a r e n t l y i n h i b i t s 

b r e e d i n g w h e n t h e y o u n g a r e 1/2 y e a r o l d , 50 p e r c e n t o f a l l 

a d u l t f e m a l e s f r o m a n y p o p u l a t i o n s h o u l d h a v e c u b s w i t h t h e m . 

I n V i r g i n i a , S t i c k l e y f o u n d s u c h a p e r c e n t a g e , a n d o n B i g 

C r e e k d u r i n g 1959 a n d 1964 t h e p e r c e n t a g e d i d n o t v a r y 

s t a t i s t i c a l l y f r o m s u c h a r a t i o . D u r i n g 1961, 1962, a n d 1965 

r e p r o d u c t i o n a p p r o a c h e d z e r o o n t h e B i g C r e e k a r e a , h o w e v e r , 

t h e n i n c r e a s e d a g a i n i n 1964 a n d 1965* T h i s f a i l u r e t o 

p r o d u c e y o u n g a t p r o p e r i n t e r v a l s d u r i n g 1961-1963 i s d i s c u s s e d 

f u r t h e r i n t h e s e c t i o n s o n b e h a v i o u r a n d p o p u l a t i o n r e g u l a t i o n . 
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CHAPTER SIX. 

DEATH RATES AND CAUSES OP MORTALITY 

Forty-two bears from the B i g Creek study a r e a were 

k i l l e d by man between June, 1959, and May, 1966, one y e a r l i n g 

i n a t r a p was k i l l e d by an a d u l t bear, and seven were k i l l e d 

a c c i d e n t a l l y or f o r study. The t o t a l number known to be dead 

i s f i f t y . 

Causes of n a t u r a l m o r t a l i t y w i t h i n the B i g Creek 

p o p u l a t i o n are s t i l l o bscure. The remains o f dead bears a r e 

n o t found s c a t t e r e d o b v i o u s l y on open w i n t e r ranges as are 

those o f the l a r g e h e r b i v o r o u s mammals, nor are they f o u n d i n 

s c a t s or c a s t i n g s , as f o r s m a l l mammals. They must g e n e r a l l y 

be consumed c o m p l e t e l y by o t h e r a n i m a l s , or e l s e they d i e i n 

areas where t h e i r remains are not e a s i l y seen. 

M o r t a l i t y Rates 

E a r l y i n the study I noted from p r e l i m i n a r y d a t a t h a t 

e i t h e r the f e c u n d i t y o f B i g Creek b e a r s was f a r below the 

p o t e n t i a l r e p o r t e d from s t u d i e s of zoo animals and of w i l d 

b e a r s i n e a s t e r n North America or e l s e p r e n a t a l and e a r l y 

m o r t a l i t y r a t e s were unduly h i g h . I n s e a r c h i n g f o r e a r l y 

n a t u r a l m o r t a l i t y , I found l i t t l e c o n c l u s i v e e v i d e n c e . Bears 

may be prone t o p r e n a t a l m o r t a l i t y , however, because they have 

a l o n g d e l a y b e f o r e i m p l a n t a t i o n , and d u r i n g t h i s d e l a y the 
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b l a s t o c y s t s are v u l n e r a b l e to a v a r i e t y of m o r t a l i t y f a c t o r s . 

D e t e c t i o n o f these l o s s e s i n a n a t u r a l bear p o p u l a t i o n i s 

d i f f i c u l t . Throughout the study 68 per cent of the females 

p o t e n t i a l l y p regnant d i d not have young through f a i l u r e to 

o v u l a t e , p r e n a t a l m o r t a l i t y , or e a r l y m o r t a l i t y ( F i g u r e 13). 

The l o s s from the p o t e n t i a l through f a i l u r e to breed i s 

i n d i s t i n g u i s h a b l e from m o r t a l i t y b e f o r e b i r t h and thus i s a l s o 

accounted f o r i n t h e s u r v i v a l c u r v e . 

Cubs f a r e d w e l l d u r i n g t h e i r f i r s t y e a r , w i t h o n l y 

13 p e r c e n t d y i n g between 1/2 and 1-1/2 y e a r s o f age (see 

page 107). T h i s p ercentage i n c l u d e s one cub whose mother was 

k i l l e d on J u l y 20 and one cub t h a t p r o b a b l y d i e d as a r e s u l t 

of i n j u r i e s s u f f e r e d d u r i n g c a p t u r e . I f these two are ex­

c l u d e d , t h e n o n l y f i v e p e r c e n t of the cubs d i e d between 1/2 

and 1-1/2 y e a r s o f age ( F i g u r e 13). T h i s low m o r t a l i t y r a t e 

f o r cubs p r o b a b l y b e g i n s soon a f t e r b i r t h , b u t i n f o r m a t i o n i s 

d i f f i c u l t t o o b t a i n b e f o r e the young are 5 6 months o f age. 

Whole f a m i l y l o s s was not observed, b u t such l o s s c o u l d i n c r e a s e 

m o r t a l i t y r a t e s f o r cubs without d e t e c t i o n . 

As shown i n the s e c t i o n on age s t r u c t u r e (page 121), 

young b e a r s over 1-1/2 y e a r s r a p i d l y d i s a p p e a r from the popu­

l a t i o n . Because an undetermined number of the o l d e r s u b - a d u l t s 

d i s p e r s e d from the area, t r u e m o r t a l i t y r a t e s c o u l d be c a l c u ­

l a t e d o n l y f o r the more sedentary cubs and a d u l t s , while the 

s u b - a d u l t r a t e s i n F i g u r e 13 i n c l u d e b o t h d e a t h and d i s p e r s a l . 

The annual m o r t a l i t y r a t e o f 14 per cent f o r a d u l t s i s 

based on animals marked i n i t i a l l y as a d u l t s and on s u b - a d u l t s 
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0 . 5 1 .5 2 . 5 5 . 5 1 2 . 5 ± 

F i g u r e 1 3 , 
AGE CLASS 

S u r v i v a l c u r v e f o r b e a r s o n t h e B i g C r e e k s t u d y 
a r e a b a s e d o n e s t i m a t e d a n d m e a s u r e d m o r t a l i t y 
r a t e , s . L o s s p r i o r t o b i r t h i s b a s e d o n a p o t e n t i a l 
50 p e r c e n t p r e g n a n c y r a t e f o r a d u l t f e m a l e s . A n 
u n k n o w n a m o u n t o f d i s p e r s a l i s i n c l u d e d i n t h e 
f i g u r e s f o r 1-1/2 t o 5-1/2 y e a r o l d a n i m a l s . T h e 
b r o k e n l i n e r u n n i n g t o b i r t h a n d t o 0.5 y e a r s 
r e p r e s e n t s t h e p r o b a b l e t r u e c u r v e f o r t h a t 
p e r i o d . 



75 

t h a t g r e w t o b e a d u l t s d u r i n g t h e s t u d y . D e a t h r a t e s w e r e 

c a l c u l a t e d a n d t h e n t o t a l l e d f o r 157 a n i m a l s 5-1/2 y e a r s o r 

o l d e r d u r i n g I960 t h r o u g h 1965. B e a r s k i l l e d b y h u n t e r s o r 

a s a r e s u l t o f t h i s s t u d y w e r e e x c l u d e d f r o m t h i s c a l c u l a t i o n . 

C a u s e s o f M o r t a l i t y 

D e n n i n g P e r i o d . T h r o u g h 1966 I h a v e p e r i o d i c a l l y 

c h e c k e d t h e c o n d i t i o n o f 31 d e n n e d b e a r s d u r i n g t h e w i n t e r , 

m a k i n g a f i n a l c h e c k o f t h e d e n i n M a y . Two c u b s , e i g h t 

y e a r l i n g s , a n d 21 a d u l t s w e r e o b s e r v e d . No m o r t a l i t y w a s 

r e c o r d e d , n o r d i d a n y o f t h e b e a r s a p p e a r t o h a v e a n y 

d i f f i c u l t y . 

P a r a s i t e s a n d D i s e a s e s . E c t o p a r a s i t e s a r e a p p a r e n t l y 

t h e p r i m a r y f o r m o f p a r a s i t i s m o n t h e B i g C r e e k b e a r p o p u l a ­

t i o n a n d s o w e r e i n c l u d e d i n t h e m o r t a l i t y s t u d i e s . I e x a m i n e d 

117 b e a r s o n t h e s t u d y a r e a , a n d d u r i n g M a y a n d J u n e e v e r y b e a r 

e x a m i n e d h a d i n f e s t a t i o n s o f t i c k s ( D e r m a c e n t o r a n d e r s o n i ) o n 

t h e n e c k a n d s h o u l d e r s . Some a d u l t s h a d o n l y a f e w , b u t m a n y 

o f t h e s u b - a d u l t b e a r s o f t e n h a d 2 - 6 p e r s q u a r e i n c h o n t h e 

n e c k a n d s h o u l d e r s . T h i r t y - s i x b e a r s o n t h e B i g C r e e k s t u d y 

a r e a a n d a l l b e a r s f r o m s u r r o u n d i n g a r e a s e x a m i n e d l a t e r i n 

t h e s u m m e r o r f a l l w e r e f r e e o f e c t o p a r a s i t e s . Two b e a r s o n 

t h e s t u d y a r e a h a d f l e a s ( A r c t o p s y l l a u r s i , R o t h c h i l d , 1 9 0 2 ) , 

a n d t w o b e a r s c o l l e c t e d o u t s i d e o f t h e s t u d y a r e a h a d e x t r e m e l y 

h e a v y i n f e s t a t i o n s o f t i c k s , f l e a s , a n d l i c e ( T r i c h o d e c t e s  

p i n g u i s e u a r c t i d o s , H o p k i n s , 1954), w i t h t h e l i c e i n t h e 

t h o u s a n d s . T h e s e d a t a s u g g e s t i n d i v i d u a l v a r i a t i o n i n s u s ­

c e p t i b i l i t y t o e c t o p a r a s i t e s , b u t t h e r e i s a l s o a g e o g r a p h i c 
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v a r i a t i o n i n the d i s t r i b u t i o n of the p a r a s i t e s . King et a l . 

(I960) examined 306 black bears i n New York and found only two 

t i c k s of the genus Ixodes; Rausch (1961) found no ectoparasites 

on Alaskan black bears. The bears on Big Creek apparently 

acquire great numbers of t i c k s while feeding on south slopes 

or dry meadow areas i n the early spring. Since the sub-adults 

are i n poorer condition than the adults at t h i s time of year, 

they probably have more d i f f i c u l t y i n g e t t i n g r i d of ecto­

p a r a s i t e s . Kartman (1942) has shown that r a t s r e c e i v i n g 

rations high i n Vitamin A and B2 r i d themselves of l i c e , while 

con t r o l animals do not. 

Adults of the nematode D i r o f i l a r i a u r s i , Yamaguti, 

1941, were found i n two of the bears k i l l e d on Big Creek. 

This p a r a s i t e i s common i n New York; King et a l . (I960) found 

m i c r o f i l a r i a e i n 104 of 109 bears examined. Rausch (1961) 

found adults of t h i s species i n only one black bear i n Alaska, 

but i t i s common there i n the brown bear. The tapeworm Taenia  

saginata was c o l l e c t e d o c c a s i o n a l l y from black bear scats on 

Big Creek. The i n f e c t i o n s probably arose when the bears ate 

meat scraps at the Ranger S t a t i o n and i n the t r a p s i t e s . 

Numerous hookworms (probably Uncinaria yukonensis) were found 

i n the small i n t e s t i n e of an adult female k i l l e d i n December, 

1964. 

Diseases are uncommon i n black bears. No diseased 

animals were found i n the Big Creek population, and Rausch 

(1961) i n Alaska and King et a l . (I960) i n New York found 

black bears i n those areas l a r g e l y f r e e of diseases. Parasites 
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and diseases no doubt contribute to some deaths, e s p e c i a l l y 

among sub-adults, but they were not found important i n t h i s 

study. r 

Predation. G r i z z l y and black bears are often seen i n 

groups when feeding i n garbage dumps, but three cases of 

g r i z z l y predation on black bears during the summer and f a l l 

were noted i n the v i c i n i t y of the Big Creek study area. 

A y e a r l i n g i n a trap was k i l l e d and eaten eith e r by a large 

male black bear or a g r i z z l y . !Fhe adult chased from the car­

cass appeared to be a large black bear, but p o s i t i v e i d e n t i f i ­

c a t i o n was not made. One black bear scat c o l l e c t e d on the Big 

Creek area contained the remains of a cub, but t h i s might have 

been merely c a r r i o n eating (Tisch, 1961). Carcasses of black 

bears a c c i d e n t a l l y k i l l e d during the study were r o u t i n e l y used 

f o r b a i t and were r e a d i l y consumed by other black bears at a l l 

seasons of the year. I was also informed of two cases of black 

bear predation on smaller black bears i n Yellowstone Park 

(M. G. Hornocker; 1965, personal communication). 

Hunting Pressure. Of 57 bears marked on t h e Big Creek 

study area i n 1959, only one was shot t h a t same y e a r . In I960 

p u b l i c i t y given to the area and pu b l i c education on the methods 

of hunting bears increased the hunter k i l l to 15 per cent of 

47 bears marked that year. Hunting success increased r a p i d l y 

and over the next few years 24 p e r cent of the bears marked i n 

1959, 42 per cent of the bears marked i n I960, and 24 per cent 

of those marked i n 1961 were eventually taken by hunters. From 

1964 through 1966 the season on bears was closed i n the Big 
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C r e e k s t u d y a r e a , a n d o n l y t w o o f 32 b e a r s m a r k e d d u r i n g 1964 

a n d 1965 w e r e s h o t i n s u r r o u n d i n g a r e a s . 

O t h e r m o r t a l i t y . S e a s o n a l v a r i a t i o n i n b e h a v i o u r 

m a k e s b e a r s v u l n e r a b l e t o h u n t e r s , e s p e c i a l l y i n t h e s p r i n g 

a n d e a r l y s ummer w h e n t h e y a r e f e e d i n g o n t h e d r y meadow a r e a s 

( p a g e 87). I n d i v i d u a l v a r i a t i o n i n b e h a v i o u r c o n t r i b u t e d t o 

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

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

T h e c l i m a t e o f t h e B i g C r e e k a r e a i s p r o b a b l y i n d i r e c t l y 

i n v o l v e d i n m o r t a l i t y . T h e l o n g e r d e n n i n g p e r i o d f o u n d i n t h i s 

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

c a n f e e d ( s e e s e c t i o n o n g r o w t h a n d d e v e l o p m e n t ) . P o o r n u t r i ­

t i o n c o u l d , t h e r e f o r e , c a u s e t h e s m a l l e r s i z e o f B i g C r e e k 

b e a r s c o m p a r e d w i t h b e a r s o f o t h e r a r e a s , a n d i n t h i s w a y 

m o r t a l i t y r a t e s , e s p e c i a l l y f o r s u b - a d u l t s , m ay b e i n f l u e n c e d 

b y c l i m a t e . 

D i s c u s s i o n o f M o r t a l i t y i n B e a r s 

B r a m b e l l (1948:387) i n d i c a t e s t h a t l o s s o f e g g s t h r o u g h 

n o n - f e r t i l i z a t i o n i s r a r e i n m o s t i n d u c e d o v u l a t o r s . No e m b r y o -

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

o v a w e r e o v u l a t e d b u t n o t f e r t i l i z e d , b u t s o m e n o n - f e r t i l i z a t i o n 

m u s t r e s u l t f r o m f a i l u r e o f m a t u r e f o l l i c l e s t o o v u l a t e ( s e e 

s e c t i o n o n r e p r o d u c t i o n , p a g e 66 a n d A p p e n d i x 3 f o r p o s s i b l e 

c a u s e s ) . 

U t e r i n e m o r t a l i t y h a s b e e n r e p o r t e d b y H a n s s o n (1947) 

a s b e i n g " h i g h d u r i n g l a t e p r e g n a n c y " i n t h e m i n k ( M u s t e l a 
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visort), at approximately 32 per cent i n the gray fox (Urcyon  

cinereoargenteus) by Layne (1958), and as high as 43 per cent 

during the f i r s t h a l f of pregnancy i n the wil d r a b b i t 

(Brambell, 1948). Nalbandov (1964) says 30 to 50 per cent of 

the f e r t i l i z e d eggs are l o s t during gestation i n domestic and 

laboratory animals. Losses probably vary between species, 

e s p e c i a l l y among polytocous animals, and losses are generally 

higher i n species with high ovulation rates (Hammond, 1921). 

Bears not only have small l i t t e r s normally, reducing the pos­

s i b i l i t y of lit e r i n e l o s s , but the pregnancy period coincides 

with the period of abundant n u t r i t i o n f o r the bear. The 

opportunistic food habits of the species seemingly would 

ensure an adequate food supply of some sort during summer and 

autumn i n almost any type of bear range. The rapid gain i n 

weight from mid-July u n t i l f a l l by a l l bears on Big Creek 

supports t h i s view. Krott and Krott (1962) state that hunger 

i s the only natural check on European brown bear populations, 

but they have l i t t l e information to substantiate t h i s s t a t e ­

ment. Even i n poor berry years Big Creek bears made s i g n i f i c a n t 

gains i n weight during autumn. The c o r r e l a t i o n of high and low 

reproductive rates of Big Creek bears with good and poor berry 

years i s contrary evidence, however (see page 113). 

Nothing i s known about p a r t u r i t i o n losses of the black 

bear, but since the mother bears are as competent as other 

mammals and the new-born are small, these losses are probably 

low. P o s t p a r t u r i t i o n loss of the young before the bears leave 

t h e i r dens i s also d i f f i c u l t to evaluate. The s i m i l a r i t y of 
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average corpora l u t e a counts and average l i t t e r s i z e s indicates 

that i f many young are l o s t , the lo s s must generally involve 

whole l i t t e r s . Brambell (1948:396) said that the lo s s of 

single embryos out of a l i t t e r i s u s u a l l y i n t r i n s i c (genetic), 

while l o s s of whole l i t t e r s i s probably caused by e x t r i n s i c 

events a f f e c t i n g the maternal environment. 

M o r t a l i t y rates f o r bears 1/2 to 1-1/2 years of age 

are low, but once the young are separated from t h e i r mothers 

at 1-1/2 years, losses increase r a p i d l y . Hornocker (1962) also 

showed that s u r v i v a l i n g r i z z l i e s was high as long as the young 

were with t h e i r mothers. Occasionally black bears r e t a i n t h e i r 

cubs for longer than 1-1/2 years as do polar bears (Harington, 

1964) and g r i z z l y bears, and t h i s may prolong the period of low 

death r a t e . Sub-adults separated from t h e i r mothers apparently 

succumb at a f a s t e r rate to a l l of the decimating fac t o r s men­

tioned i n t h i s section. 

Adult bears are stable i n the population, and no 

natural m o r t a l i t y was observed. At some point i n the l i f e of 

adults m o r t a l i t y might increase s i g n i f i c a n t l y , but further data 

are required to determine i f t h i s occurs or i f death rates stay 

constant f o r a l l adults. In general, adults seem well adapted 

to the Big Greek habitat. 

Kurten (1958) reports a high winter m o r t a l i t y i n cave 

bears, as shown by the s k e l e t a l remains i n caves, and Wright 

(1910:67) claims to have found the carcasses of many black bears 

i n t h e i r winter dens. Despite these claims, m o r t a l i t y during 

the denning period must be low. Bears survive well even i n the 
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s p r u c e - f i r f o r e s t where c l i m a t i c changes force them to den 

before they become sa t i a t e d . 

Schorger (194-9) said that i n the past timber wolves 

were the chief natural enemy of black bears, e s p e c i a l l y i n 

the winter. Boyer (1948) reported that two coyotes i n 

C a l i f o r n i a attacked and k i l l e d a sub-adult black bear that 

was denned under a f i r , and i n t h i s study two coyotes were 

seen chasing an adult male black bear, although the chase 

seemed casual, too p l a y f u l f o r predation. Some smaller bears 

on Big Creek were k i l l e d by l a r g e r black bears and g r i z z l y 

bears. According to Rausch (1961), there i s a widespread 

b e l i e f i n Alaska that g r i z z l y bears prey on black bears, and 

e v o l u t i o n i s t s hold that the black bear evolved as a f o r e s t 

animal to avoid g r i z z l y predation. Erickson (1957) reported 

that a cub i n a trap was k i l l e d and eaten by an adult black 

bear, but he believed that since bears i n h i s study did not 

eat the remains of other bears i n the f a l l , they preyed on 

smaller bears only during the spring and only because of 

extreme hunger. On Big Creek, bears ate the remains of other 

bears when the opportunity arose. 

Apparently man has always been a predator of bears 

and of course he s t i l l i s today. S t i c k l e y (1961) found that 

33 per cent of the bears he trapped and marked i n V i r g i n i a were 

shot by hunters the same f a l l . My study has shown that t h i s 

form of "predation" can be e a s i l y increased or decreased i n the 

management of bears. 
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T h e o v e r r i d i n g e v i d e n c e o f t h i s s t u d y i s t h a t t h e l o w 

p r e g n a n c y r a t e o f a d u l t s a n d t h e h i g h m o r t a l i t y r a t e s o f s u b -

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

F o o d q u a n t i t y a n d f o o d q u a l i t y s e e m r e s p o n s i b l e f o r a n n u a l 

c h a n g e s i n t h e r a t e s a n d t h e c l i m a t e o f t h e a r e a d i c t a t e s 

u l t i m a t e l y w h a t t h e s e l e v e l s a r e , b u t b e h a v i o u r , p a r a s i t e s , a n d 

p r e d a t o r s a l s o a l t e r o r c o n t r i b u t e t o c h a n g e s i n t h e r a t e s . 
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C H A P T E R S E V E N 

B E H A V I O U R 

S e v e r a l a s p e c t s o f "bear b e h a v i o u r o b s e r v e d d u r i n g 

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

r e g u l a t i o n o f b e a r n u m b e r s . T h e y a r e a g o n i s t i c b e h a v i o u r , 

f a m i l y r e l a t i o n s h i p s , s e a s o n a l a n d d a i l y c h a n g e s i n b e h a v i o u r , 

t e r r i t o r i a l b e h a v i o u r , a n d i n d i v i d u a l v a r i a t i o n i n b e h a v i o u r . 

A g o n i s t i c B e h a v i o u r 

T h e o b s e r v a t i o n s made o n f r e e - r a n g i n g a n d t r a p p e d 

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

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

d i r e c t e d t o w a r d man a n d t o w a r d o t h e r b e a r s . T h e f i r s t t y p e , 

a s u d d e n p r o t e c t i v e l u n g e a n d s w a t , c o m e s w i t h l i t t l e w a r n i n g 

t h a t h u m a n s r e c o g n i z e . Some b e a r s a r e s i l e n t p r i o r t o t h i s 

m o v e m e n t , b u t a l l g i v e a l o u d w a r n i n g " h u f f " c o n c u r r e n t l y . 

O t h e r i n d i v i d u a l s g i v e a n e x t e n d e d , v a r i o u s l y p i t c h e d , a n d 

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

t h i s v o c a l i z a t i o n w i t h a l o w g r o w l , " c h o p p i n g " o f t h e j a w s , 

a n d s o m e h u f f i n g f o l l o w i n g t h e l u n g e . T h e y w i l l s o m e t i m e s 

a l t e r n a t e t h e s e a c t i o n s w i t h a t t e m p t s t o f l e e . D r a h o s (1951) 

c o n s i d e r e d b l a c k b e a r s a s m o s t d e m o n s t r a t i v e i n t h e i r f a c i a l , 

b o d y , a n d v o c a l e x p r e s s i o n s , b u t L o r e n z (1953) s t a t e d t h a t 

b e c a u s e b e a r s a r e s o l i t a r y a n i m a l s , t h e i r s o c i a l r e l a t i o n s 
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are p o o r l y developed, the t h i c k s k i n o f t h e i r f a c e i s s p a r s e l y 

f u r n i s h e d w i t h muscles o f e x p r e s s i o n , and they s t r i k e suddenly 

w i t h o u t warning, r a t h e r than l a y i n g hack t h e i r ears and 

snapping w i t h t h e i r jaws l i k e o t h e r l a r g e c a r n i v o r e s . Lorenz 

e v i d e n t l y observed the f i r s t type o f a g o n i s t i c b e h aviour t h a t 

I d e s c r i b e d . 

The second form of a g o n i s t i c b e h aviour i s a sudden 

s w a t t i n g and b i t i n g a t t a c k , w i t h the bear r u s h i n g s t r a i g h t 

toward the opponent. The charge o f t e n t e r m i n a t e s w i t h the 

body r a i s e d and the bear s t r i k i n g w i t h one o r b o t h f r o n t paws. 

T h i s motion i s u s u a l l y p r e ceded by h u f f i n g , chopping of the 

jaws, e x t e n s i o n of the upper l i p , and sometimes by l a y i n g back 

o f the e a r s . I n i t i a l l y , the a n t e r i o r p a r t o f the body i s moved 

s l o w l y towards the opponent to maneuver i n t o an a t t a c k i n g 

p o s i t i o n . They do not s n a r l or c u r l the l i p s . More warning i s 

g i v e n b e f o r e t h i s second type of a t t a c k , but under b o t h forms 

the h u f f i n g i s as meaningful as the f a m i l i a r growl or s n a r l i n 

the c a n i d s . The d i s c r e p a n c i e s between my o b s e r v a t i o n s and 

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

b e h a v i o u r among be a r s and from d i f f e r e n c e s between w i l d and 

zoo b e a r s . F a i l u r e to g i v e warning b e f o r e t h i s a t t a c k seems 

to a r i s e from two s i t u a t i o n s or causes: (1) the bear p r a c t i c i n g 

d e c e i t ( t h i s i s r a r e ) ; (2) the opponent u n e x p e c t e d l y approach­

i n g c l o s e r t han t o l e r a t e d . 

The t h i r d type of encounter resembles a r i t u a l . I t 

has been d e s c r i b e d i n g r i z z l i e s by Hornocker (1962), i n Yezo 

brown b e a r s (U. a. y e s o e n s i s ) by Masatomi (1964), and i t a l s o 
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has been observed i n w i l d b l a c k b e a r s . The t h r e a t e n i n g 

animal assumes a sideways st a n c e which the opponent r e c o g n i z e s . 

Most of these encounters end w i t h the second bear f l e e i n g or 

moving away b e f o r e an a c t u a l a t t a c k i s made. 

F a m i l y R e l a t i o n s h i p s 

On two o c c a s i o n s d u r i n g t h i s s t u d y females h e l d i n a 

t r a p were observed to a l l o w t h e i r young to s u c k l e . E r i c k s o n 

(1957) r e p o r t e d a s i m i l a r o b s e r v a t i o n i n M i c h i g a n b e a r s . That 

female b e a r s are h a r s h i n the a p p l i c a t i o n of d i s c i p l i n e to 

t h e i r young i s common knowledge, but they can a l s o be q u i t e 

i n d u l g e n t when the f a m i l y f e e d s t o g e t h e r and when the female 

i s n u r s i n g o r t r a i n i n g the young. During the w i n t e r when the 

cubs are one y e a r o l d the female and the young crowd t o g e t h e r 

i n the den. When the y are d i s t u r b e d , t h e r e i s a c o n s t a n t 

movement by the be a r s to seek the warmest and most p r o t e c t e d 

p o s i t i o n . 

Females do not always p r o t e c t t h e i r young a g a i n s t man; 

Knudsen (1961) and E r i c k s o n (1957) a l s o found t h i s to be t r u e 

w i t h W i s c o n s i n and M i c h i g a n b l a c k b e a r s . However, a f r e e -

r a n g i n g female r e p e a t e d l y a t t a c k e d my a s s i s t a n t and me w h i l e 

we were c a p t u r i n g and t a g g i n g her young. She had to be subdued 

"before we c o u l d c o n t i n u e the work. T h i s defense of the young 

i s , under some c o n d i t i o n s , d i r e c t e d a g a i n s t a d u l t males. A 

tr a p p e d y e a r l i n g was k i l l e d and eaten, a p p a r e n t l y by a l a r g e 

b l a c k male. The mother of the y e a r l i n g and another y e a r l i n g 

were e i t h e r i n or near t r e e s about 60 yards away from the t r a p -

s i t e when the l a r g e bear was chased from the c a r c a s s . The 



86 

crushed vegetation in d i c a t e d that the female had spent most 

of the night and morning attempting to rescue the y e a r l i n g . 

Wide t r a i l s i n d i c a t e d she had approached repeatedly, only to 

he chased back to the safety of a large spruce. The trans­

formation of the area from a l u s h meadow with vegetation about 

two feet high to a completely trampled area showed a vast 

amount of a c t i v i t y i n approximately 12 hours. 

The females are tolerant of the young u n t i l they are 

at l e a s t 1-1/2 years of age. Erickson and N e l l o r (1964) 

reported that cubs normally are weaned i n September, but one 

instance of a female feeding a 16 month old y e a r l i n g i n May 

was observed during my study. This observation was made i n 

the upper part of the drainage at about 6,500 f e e t i n eleva­

t i o n . None of the females captured when accompanied by 

yearlings appeared to be suckling young. 

Usually j u s t at the onset of the breeding season i n 

l a t e June, the young are no longer seen i n the company of the 

female, but i n one p o s i t i v e case and two probable cases year­

l i n g s were observed i n close company with the mother a f t e r the 

breeding season. In a l l three instances the family groups 

were r e s i d i n g at the extreme upper l i m i t s of permanent female 

ranges at 6,000 to 6,500 f e e t . Six other family groups on the 

area broke up i n l a t e June to early J u l y . Two groups were 

seen on June 23, but one of the females was seen again on 

Ju l y 7 without her y e a r l i n g s . Murie ( i n Schorger, 194-9) 

reported that three yearlings i n Yellowstone Park rejoined 

t h e i r mother f o r a short time a f t e r the breeding season, but 
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t h e s i t u a t i o n m a y n o t h e c o m p a r a b l e . S h e d i d s h o w m a t e r n a l 

b e h a v i o u r a f t e r t h e b r e e d i n g s e a s o n , h o w e v e r , w h i c h c o r r e s ­

p o n d s t o my d a t a . 

Some f e m a l e s w i l l t o l e r a t e o r a r e i n d i f f e r e n t t o 

y e a r l i n g s o n t h e m o t h e r ' s home r a n g e e v e n a f t e r t h e f a m i l y 

g r o u p h a s s e p a r a t e d . D i s p e r s a l o f 1-1/2 y e a r o l d y o u n g f r o m 

t h e a r e a h a s b e e n n o t e d , b u t s e v e n l i t t e r s o f y o u n g w e r e 

o b s e r v e d o n t h e i r m o t h e r s ' home r a n g e s a f t e r t h e f a m i l y g r o u p 

h a d b r o k e n u p . M u c h o f t h e o v e r l a p i n b e a r home r a n g e s m a y 

o r i g i n a t e f r o m t h e s e b l o o d r e l a t i o n s h i p s . 

C o m m u n i c a t i o n w i t h i n t h e f a m i l y g r o u p s e e m s t o b e 

p r i m a r i l y h u f f i n g a n d s w a t t i n g o n t h e f e m a l e ' s p a r t , b u t 

s m a l l c u b s s q u a l l c o n s i d e r a b l y w h e n h u n g r y o r u n c o m f o r t a b l e 

a n d v o i c e a " p u r r " w h e n c o m f o r t a b l e o r s e e k i n g c o m f o r t . T h e 

p u r r r e s e m b l e s a r a p i d s e r i e s o f g r u n t s , r a t h e r t h a n t h e 

i n t e r n a l p u r r o f c a t s . M e y e r - H o l z a p f e l (1957) h a s d e s c r i b e d t h i s 

b e h a v i o u r f u r t h e r . When o l d e r , t h e c u b s f r e q u e n t l y v o i c e 

a p l e a d i n g "bawl t o t h e m o t h e r , a n d o n o n e o c c a s i o n I h e a r d 

t h i s c a l l u s e d i n c o m m u n i c a t i o n b e t w e e n t w o y e a r l i n g s . One 

f e m a l e v o i c e d a s u b d u e d "pump pump pump . . . " c a l l , r e p e a t e d 

c o n t i n u a l l y t o a c u b h e l d i n a t r a p . T h e c a l l s e e m e d d i r e c t e d 

t o t h e c u b a n d n o t a t t h e h a n d l e r s . 

S e a s o n a l C h a n g e s i n B e h a v i o u r 

S c h o o n m a k e r (1938) r e p o r t s s e e i n g s i x b l a c k b e a r s i n 

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

c a t e t h a t u n d e r w i l d c o n d i t i o n s i n M o n t a n a i n d i v i d u a l b e a r s o r 

i n d i v i d u a l f a m i l y g r o u p s s e l d o m a p p r o a c h o n e a n o t h e r d u r i n g 
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most p e r i o d s of the y e a r . An a d u l t female was observed to 

f l e e from an approaching a d u l t male and s t a y about 100 yards 

from him w h i l e f e e d i n g , a l t h o u g h i t was o n l y one month b e f o r e 

the b r e e d i n g season. E l e v e n bears observed over a 10 day 

p e r i o d i n the C h i n a B a s i n a r e a of the B i g Creek d r a i n a g e k e p t 

at l e a s t 50 y a r d s a p a r t a t a l l times. T h i s d i s t a n c e appears 

to be m u t u a l l y sought. Three cases of s u b - a d u l t males or 

a d u l t females moving c a u t i o u s l y away from l a r g e males were 

observed. A c o n f r o n t a t i o n between two bears was observed on 

a r i d g e where a i r c u r r e n t s p r o b a b l y p r e v e n t e d any advance 

warning, and a f t e r one r u s h by the dominant bear, b o t h i n d i v i d ­

u a l s withdrew to p r o p e r d i s t a n c e s . During the b r e e d i n g season, 

however, a d u l t males and females p a i r and t r a v e l or f e e d s i d e 

by s i d e f o r s e v e r a l days a t a time. 

A s e a s o n a l change i n b e h a v i o u r o c c u r s d u r i n g the 

denning p e r i o d a l s o . Most b e a r s observed d u r i n g the w i n t e r 

have been extremely t o l e r a n t of the o b s e r v e r , a l l o w i n g 

approaches to w i t h i n two f e e t w i thout e x h i b i t i n g any a g o n i s t i c 

b e h a v i o u r . Three b e a r s , however, attempted to b i t e the t a g g i n g 

p l i e r s when attempts were made to p l a c e t a g s i n t h e i r e a r s , 

and they had to be subdued w i t h drugs b e f o r e they c o u l d be 

marked. Other s t u d i e s have shown a s i m i l a r r e d u c t i o n i n sen­

s i t i v i t y ( A l d o u s , 1937; Morse, 1937; Matson, 1954). D u r i n g 

t h i s s t u d y o n l y two b e a r s out of 40 observed d u r i n g mid-winter 

showed c o n s i d e r a b l e a g o n i s t i c b e h a v i o u r . Both were a d u l t 

females, and a t l e a s t one had young w i t h i n a month, i n d i c a t i n g 

t h a t r e p r o d u c t i v e c o n d i t i o n may be i n v o l v e d i n mid-winter 



a g o n i s t i c b e h a v i o u r . A n o t h e r d e f i n i t e l y p r e g n a n t f e m a l e 

k i l l e d D e c e m b e r 21 m a d e n o a t t e m p t t o a t t a c k , h o w e v e r . Two 

o t h e r b e a r s made r u s h e s t o t h e d e n e n t r a n c e w h e n o b s e r v e d , 

b u t b o t h o f t h e s e o b s e r v a t i o n s w e r e i n m i d - M a y . S i n c e t h e s e 

b e a r s w e r e t h e o n l y two b e a r s o b s e r v e d i n d e n s l a t e i n t h e 

s p r i n g a n d s i n c e t h e y b o t h r u s h e d a t me, I c o n c l u d e d t h a t 

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

t h e i r d e n s . 

Two b e a r s d i d n o t e x h i b i t a n y u n u s u a l b e h a v i o u r w h e n 

o b s e r v e d , b u t w h e n t h e d e n s w e r e c h e c k e d t h r e e w e e k s l a t e r , 

b o t h h a d l e f t e v e n t h o u g h i t w a s m i d - w i n t e r . I t r a c k e d o n e 

o f t h e a n i m a l s f o r a b o u t t h r e e m i l e s , b u t w h i l e h e r d i r e c t i o n 

r e m a i n e d c o n s t a n t a s i f s h e w e r e h e a d i n g f o r a d e f i n i t e s i t e , 

s h e d i d n o t e n t e r a n o t h e r d e n . S h e d i d s u r v i v e t h e w i n t e r , 

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

One d e n n e d b e a r b e i n g t a g g e d r a n f r o m t h e d e n a n d 

c l i m b e d i n t o t h e b r a n c h e s o f some t a l l b u s h e s . T h e b e a r w a s 

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

c l i m b i n g a n d f i g h t i n g b e f o r e i t w a s d r u g g e d . T h e t e m p e r a t u r e 

w a s n e a r z e r o , a n d t h e r e w e r e a b o u t n i n e f e e t o f s n o w i n t h e 

v i c i n i t y o f t h e d e n . 

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

i n g t h e i r t e m p e r a t u r e . W h e r e a s t r u e h i b e r n a t o r s a r e o n l y 

a w a k e 7-5 p e r c e n t o f t h e t i m e ( K a y s e r , 1965), b e a r s s e e m t o 

b e a w a k e m o s t o f t h e t i m e . D u r i n g a l l b u t o n e o f my 42 o b s e r ­

v a t i o n s , t h e b e a r s w e r e a r o u s e d e n o u g h a t l e a s t t o r a i s e t h e i r 

h e a d s o r b o d i e s s l i g h t l y a n d l o o k o u t . T h i s a c t i v i t y w a s 
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g e n e r a l l y a c c o m p a n i e d b y s h i v e r i n g o r b y s l o w m o v e m e n t s t o 

r e t u r n t o t h e c u r l e d p o s i t i o n . T h i s w i n t e r b e h a v i o u r b e c o m e s 

d o m i n a n t e a r l y i n t h e f a l l . A f e m a l e w i t h e i g h t m o n t h o l d 

c u b s w a s o b s e r v e d u n d e r a l a r g e D o u g l a s f i r o n O c t o b e r 7» a n d 

t h o u g h n o t d e n n e d , t h e y s h o w e d g r e a t r e l u c t a n c e t o m o v e o u t 

i n t o t h e w e t f o l i a g e . I a p p r o a c h e d a n d o b s e r v e d t h e m s e v e r a l 

t i m e s f r o m a b o u t 80 f e e t . 

T h e r e a r e s e a s o n a l a n d d a i l y c h a n g e s i n f e e d i n g 

b e h a v i o u r a l s o . N u m e r o u s r e f e r e n c e s i n t h e l i t e r a t u r e s t a t e 

t h a t f o r s o m e t i m e a f t e r e m e r g i n g i n t h e s p r i n g b e a r s d o n o t 

e a t ( A l d o u s , 1937; M a t s o n , 1954; a n d o t h e r s ) , b u t n o s u c h 

b e h a v i o u r w a s n o t e d i n t h i s s t u d y . B e a r s w e r e o b s e r v e d f e e d ­

i n g o n o p e n a r e a s a s e a r l y a s l a t e A p r i l a n d e a r l y M a y . 

D u r i n g e a r l y s p r i n g B i g C r e e k b e a r s d i d s h o w a m u c h g r e a t e r 

t e n d e n c y t o l i e d o w n f r e q u e n t l y w h i l e f e e d i n g , h o w e v e r , w h i l e 

d u r i n g S e p t e m b e r b e a r s w e r e o b s e r v e d t o f e e d c o n t i n u a l l y f o r 

u p t o s i x h o u r s o n r a t h e r d u l l o r c o o l d a y s . A l l b e a r s w e r e 

m o r e a c t i v e d u r i n g t h e e a r l y m o r n i n g p e r i o d s a n d a f t e r 6:00 p.m. 

T e r r i t o r i a l B e h a v i o u r 

I n a d d i t i o n t o t h e i r home r a n g e a t t a c h m e n t s , b e a r s 

a p p e a r t o d i r e c t a t y p e o f t e r r i t o r i a l b e h a v i o u r t o w a r d c e r ­

t a i n o t h e r b e a r s . E v e n t h o u g h some home r a n g e s o v e r l a p c o m ­

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

a r e a s . T h e y d o , h o w e v e r , m o v e o u t o f t h e i r o w n r a n g e i n t o 

" v a c a n t " a r e a s a t h i g h e r e l e v a t i o n s . T h e h i g h r a t i o o f m a l e s 

i n t h e 1-1/2 a n d 2-1/2 y e a r o l d g r o u p a l s o i n d i c a t e s s p e c i f i c 
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t e r r i t o r i a l p r e s s u r e o n m a l e s o f t h i s a g e w i t h s u b s e q u e n t 

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

F i x e d r o u t e s a n d " b e a r t r e e s , " w h i c h a r e g e n e r a l l y 

a c c e p t e d b y e t h o l o g i s t s a s i m p o r t a n t i n t h e r i t u a l i z a t i o n o f 

a g o n i s t i c b e h a v i o u r ( E t k i n , 1963:8), w e r e o b s e r v e d t h r o u g h o u t 

t h e a r e a . S u c h b e h a v i o u r o f t e n t o o k t h e f o r m o f d e f a c i n g o r 

d e s t r o y i n g s i g n s a n d m a r k e r s e r e c t e d b y man. 

I n d i v i d u a l V a r i a t i o n 

B e h a v i o u r v a r i e s g r e a t l y w i t h i n t h e p o p u l a t i o n . Some 

o f t h i s v a r i a t i o n i s p r o b a b l y g e n e t i c , b u t m u c h o f i t a p p e a r s 

t o b e l e a r n e d . 

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

t u r e d , a n d i f t h e y a r e n o t i n j u r e d , t h e y o f t e n b e c o m e q u i t e 

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

s e q u e n t c a p t u r e s . O n e y e a r l i n g a c t u a l l y b e c a m e h a b i t u a t e d 

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

t h e s t e e l t r a p f o r t h e s m a l l r e w a r d o f t h e b a i t . I t b e c a m e 

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

c e a s e d w a i t i n g b y i t . T h e d o c i l e t y p e s u s u a l l y s a t q u i e t l y 

w i t h o u t f i g h t i n g t h e t r a p , a n d w h e n a p p r o a c h e d , t h e y t r i e d 

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

o f t e n b e a d m i n i s t e r e d w i t h a h a n d s y r i n g e t o s m a l l b e a r s o f 

t h i s t y p e . 

Some a n i m a l s w e r e h i g h l y e x c i t a b l e a n d c o n t r i b u t e d t o 

t h e i r o w n a g i t a t i o n b y i n j u r i n g t h e m s e l v e s a t t e m p t i n g t o 

e s c a p e . T h i s t y p e o f a n i m a l w a s a l s o f a r m o r e p r o n e t o 



92 

a g o n i s t i c b e h a v i o u r . I n s o m e c a s e s t h i s b e h a v i o u r m a y h a v e 

b e e n p r e c i p i t a t e d b y a n i n i t i a l i n j u r y i n t h e t r a p , b u t 

n u m e r o u s a n i m a l s w e r e o f t h i s t y p e w i t h o u t a p p a r e n t p r o v o c a ­

t i o n o t h e r t h a n b e i n g t r a p p e d . 

T h e g r e a t e s t v a r i a b i l i t y w a s i n l e a r n e d b e h a v i o u r . 

W h i l e m o s i ; a d u l t b e a r s r e m a i n e d o n s m a l l home r a n g e s , , t w o 

a d u l t s ( o n e m a l e a n d o n e f e m a l e ) made r e g u l a r 10 m i l e m o v e ­

m e n t s b e t w e e n a dump a t t h e S a n g e r S t a t i o n b y t h e m o u t h o f 

B i g G r e e k a n d A p g a r V i l l a g e i n G l a c i e r N a t i o n a l P a r k . S i n c e 

o t h e r b e a r s r e s i d e n t w i t h i n o n e m i l e o f t h e R a n g e r S t a t i o n o n 

t h e s t u d y a r e a d i d n o t f r e q u e n t t h e dump, t h i s b e h a v i o u r w a s 

e v i d e n t l y l e a r n e d . K r o t t a n d K r o t t (1962) s a i d t h e E u r o p e a n 

b r o w n b e a r c o u l d n o t l e a r n t o r e c o g n i z e s o u r c e s o f d a n g e r , 

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

m e a s u r e o f l e a r n i n g b y w i l d b e a r s . O t h e r s p e c i e s , s u c h a s r a t s 

o r c o y o t e s , s i m p l y a v o i d u n f a m i l i a r o b j e c t s i n t h e i r home 

r a n g e a r e a s , b u t w i t h b e a r s t h e t r a p b e c a m e a n o b j e c t t o b e 

c i r c u m v e n t e d t h r o u g h n e w a p p r o a c h e s t o t h e b a i t . M a n y a n i m a l s 

b e c a m e s o p r o f i c i e n t a t t a k i n g t h e b a i t w i t h o u t b e i n g c a p t u r e d 

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

m a k e r e c a p t u r e s . Some o f t h e a n i m a l s l o s t t h e i r t a l e n t o v e r 

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

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

T r a c k s s h o w e d t h a t some b e a r s a v o i d e d t h e t r a p s i t e s c o m p l e t e l y 

a f t e r s e v e r a l c a p t u r e s . 
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D i s c u s s i o n 

T h e b e h a v i o u r o f m a n y a n i m a l s i s i n t i m a t e l y i n v o l v e d 

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

T h i s s t u d y h a s s h o w n t h a t t h i s i s t r u e o f t h e b l a c k b e a r . 

B e h a v i o u r a l o b s e r v a t i o n s h a v e b e e n a n a i d i n u n d e r s t a n d i n g 

c e r t a i n o t h e r a s p e c t s o f b e a r b i o l o g y . F o r e x a m p l e , t h e 

e c o l o g i c a l d a t a h a v e s h o w n t h a t home r a n g e s c a n b e s m a l l , b u t 

t h e y h a v e n o t s h o w n why t h e y a r e s m a l l . S o c i a l i n h i b i t i o n o f 

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

p r i m a r y r e a s o n s . 

A g o n i s t i c b e h a v i o u r i n b l a c k b e a r s i s m u c h m o r e 

h i g h l y d e v e l o p e d t h a n p r e v i o u s l y r e c o g n i z e d . E t k i n (1963:4) 

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

t o r i n s u r v i v a l b u t t h a t s o c i a l l i f e i s common i n h i g h e r 

v e r t e b r a t e s e v e n s o , s i n c e a s o c i a l g r o u p o f f e r s m a n y a d v a n ­

t a g e s t o i n d i v i d u a l s . T h i s g e n e r a l s t a t e m e n t s e e m s a p p l i c a b l e 

t o b e a r s . B l a c k b e a r s d o n o t f o r m g r o u p s o u t s i d e o f t h e 

f a m i l y g r o u p , b u t t h e y d o l i v e p e r m a n e n t l y i n s m a l l a r e a s I n 

a s s o c i a t i o n w i t h o t h e r b e a r s . R i t u a l i z a t i o n o f a g o n i s t i c 

b e h a v i o u r a n d c o m m u n i c a t i o n b e c o m e s n e c e s s a r y u n d e r s u c h c o n ­

d i t i o n s . T h i s s t u d y s h o w s t h a t b l a c k b e a r s h a v e m a n y v o c a l 

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

c o n f l i c t , i n e s t a b l i s h i n g t e r r i t o r i a l r i g h t s , a n d i n c o m m u n i ­

c a t i n g w i t h i n t h e f a m i l y g r o u p s . 

F a m i l y b e h a v i o u r , o r " c a r e - d e p e n d e n c y " b e h a v i o u r , a s 

i t i s r e f e r r e d t o b y S c o t t (1958), g i v e s r i s e t o a c u l t u r a l 

i n h e r i t a n c e . T h i s b e h a v i o u r i s w e l l - d e v e l o p e d i n t h e b l a c k 
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b e a r a s a r e s u l t o f t h e l o n g r e l a t i o n s h i p w i t h t h e m o t h e r . 

I h a v e i n c l u d e d s o m e n o t e s o n c o m m u n i c a t i o n w i t h i n t h e f a m i l y -

g r o u p b e c a u s e c o m m u n i c a t i o n a p p e a r s i m p o r t a n t i n t r a i n i n g a n d 

s u r v i v a l . T h e c o m b i n a t i o n o f h a r s h d i s c i p l i n e a n d i n d u l g e n c e 

i s common i n t h e t r a i n i n g o f y o u n g a t m a n y l e v e l s o f a n i m a l 

o r g a n i z a t i o n , a n d f e m a l e b e a r s a r e c o m p e t e n t i n t h e i r a p p l i c a ­

t i o n o f t h i s m e t h o d . A n a d d i t i o n a l b e n e f i t o f f a m i l y b e h a v i o u r 

i s h e a t c o n s e r v a t i o n d u r i n g t h e d e n n i n g p e r i o d w h e n t h e m o t h e r 

a n d y o u n g " h u d d l e " f o r w a r m t h . 

F e m a l e s w i l l d e f e n d t h e i r y o u n g a g a i n s t m a n o n some 

o c c a s i o n s , a n d t h e y d e f e n d t h e m v i g o r o u s l y a g a i n s t o t h e r b e a r s . 

Two t h i n g s a r e a p p a r e n t i n t h i s : s u r v i v a l o f t h e y o u n g i s 

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

a p p a r e n t l y m a l e s , d o k i l l o r e x c l u d e y o u n g f r o m t h e h a b i t a t . 

W y n n e - E d w a r d s (1962:529) a c c o u n t s , f o r t h e g r e a t d i f f e r e n c e i n 

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

o f p o p u l a t i o n c o n t r o l o n t h e m a l e a s a m a j o r s e c o n d a r y d i v i s i o n 

o f l a b o u r . H i s a l l u s i o n a p p a r e n t l y i s t o c o m p e t i t i o n a m o n g 

t h e m a l e s d u r i n g t h e b r e e d i n g s e a s o n , h o w e v e r , a n d n o t t o t h e 

e l i m i n a t i o n o f s u r p l u s y o u n g f r o m t h e p o p u l a t i o n . 

T h i s s t u d y h a s s h o w n t h a t b l a c k b e a r f a m i l y g r o u p s , 

l i k e o t h e r b e a r s p e c i e s , s o m e t i m e s p e r s i s t b e y o n d t h e n o r m a l 

1-1/2 y e a r s . T h e m a t e r n a l i n s t i n c t i s t h e r e f o r e p r e s e n t d u r i n g 

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

m a l e s c a u s e s t h e b r e a k i n g u p o f f a m i l y g r o u p s . T h e common 

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

d i s r u p t s t h e f a m i l y , b u t i t s e e m s i m p r o b a b l e t h a t t h e f e m a l e 
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w o u l d s u d d e n l y b e c o m e i n t o l e r a n t o f t h e y o u n g a f t e r 1-1/2 y e a r s 

o f c o n s t a n t c a r e , t h e n a c c e p t t h e m b a c k a f t e r s h e h a d b e e n b r e d . 

T h e o b s e r v a t i o n o f a y e a r l i n g n u r s i n g s u g g e s t s t h a t a t h i g h 

e l e v a t i o n s w h e r e t h e s e a s o n i s s h o r t e r f e m a l e s s o m e t i m e s n u r s e 

l o n g e r t h a n n o r m a l . T h i s c o u l d i n h i b i t e s t r u s t w o y e a r s c o n ­

s e c u t i v e l y , a n d b e c a u s e t h e f e m a l e a g a i n s k i p p e d e s t r u s , n o 

m a l e s w o u l d j o i n h e r . T h e f a m i l y g r o u p w o u l d , t h e r e f o r e , 

r e m a i n i n t a c t a n o t h e r y e a r , a s s o m e d i d d u r i n g t h i s s t u d y , a n d 

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

F e m a l e a t t a c h m e n t t o t h e y o u n g a l s o l e a d s t o p e r m a n e n t 

s o c i a l r e l a t i o n s h i p s i n some c a s e s . S e v e r a l i n s t a n c e s o f 

y o u n g b e c o m i n g e s t a b l i s h e d o n t h e i r m o t h e r s ' home r a n g e a r e a 

w e r e f o u n d i n t h i s s t u d y . T h i s t o l e r a n c e o f r e l a t e d i n d i v i d ­

u a l s b y t h e r e s i d e n t f e m a l e m ay h a v e s i g n i f i c a n c e i n p o p u l a t i o n 

r e g u l a t i o n t h r o u g h e s t a b l i s h m e n t o f a s o c i a l h i e r a r c h y i n a n 

a r e a . T h i s i d e a i s s u p p o r t e d b y t h e way b e a r s s t a y i n v e r y 

s m a l l home r a n g e s t h a t o v e r l a p w i t h t h e r a n g e s o f a l i m i t e d 

n u m b e r o f n e i g h b o u r i n g b e a r s . T h e e s t a b l i s h m e n t o f s u c h s o c i a l 

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

f a m i l i a r i t y a m o n g u n r e l a t e d a n i m a l s , o r i t c o u l d b e a n a t u r a l 

e x t e n s i o n o f f a m i l y r e l a t i o n s h i p s . T h e o b s e r v a t i o n s o f t h i s 

s t u d y s u p p o r t t h i s s e c o n d p r e m i s e , t h o u g h i t may n o t b e 

e x c l u s i v e . 

S e a s o n a l a n d d a i l y c h a n g e s i n b e h a v i o u r a r e a l s o 

i m p o r t a n t i n b e a r s u r v i v a l . D u r i n g t h e b r e e d i n g s e a s o n m a l e s 

a n d f e m a l e s t r a v e l t o g e t h e r , b u t a t o t h e r t i m e s o f t h e y e a r 

b e a r s u n d e r n a t u r a l c o n d i t i o n s a r e s o l i t a r y . T h e f l i g h t o f 
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s u b - a d u l t m a l e s a n d o f a n a d u l t f e m a l e f r o m a d u l t m a l e s i n d i ­

c a t e s t h a t d o m i n a n t i n d i v i d u a l s e n f o r c e t h i s r u l e . 

I n t h e a u t u m n b e a r s h a v e a r e d u c e d s e n s i t i v i t y t o 

d a n g e r , a n d t h i s t o o s e e m s i m p o r t a n t i n t h e i r s u r v i v a l . T h e i r 

a c t i v i t y i s r e d u c e d , c o n s e r v i n g e n e r g y , a n d a p p a r e n t l y f a m i l y 

c o o p e r a t i o n i n t h e d e n i s a l s o a u g m e n t e d . B e h a v i o u r i n t h e 

d e n i n c l u d e s t h e t e n d e n c y t o h u d d l e , t o c u r l t h e b o d y , a n d t o 

s h i v e r , a l l o f w h i c h a r e i m p o r t a n t i n h e a t c o n s e r v a t i o n o r 

p r o d u c t i o n . K a y s e r (1965) s a y s t h a t h i b e r n a t o r s s h i v e r o n l y 

w h e n a r o u s e d , w h e r e a s some b e a r s i n t h i s s t u d y s h i v e r e d c o n ­

t i n u a l l y w h i l e o b s e r v e d . D u r i n g t h e d e n n i n g p e r i o d b e a r s a r e 

a b l e t o f i g h t o r t o m o v e t o a n o t h e r d e n , b u t t h e y a r e s e l d o m 

s o i n c l i n e d . 

T h e d o m i n a n c e o f f e e d i n g b e h a v i o u r o v e r o t h e r b e h a v i o u r 

i n t h e a u t u m n p r o b a b l y c o n t r i b u t e s t o t h e i r r a p i d b u i l d - u p o f 

f a t s t o r e s . B l a c k b e a r s a l s o s h i f t t h e i r f e e d i n g b e h a v i o u r 

f r o m g r a s s e s a n d f o r b s i n s p r i n g a n d e a r l y s ummer t o b e r r i e s 

d u r i n g s ummer a n d f a l l , b u t t h i s c h a n g e i s n o d o u b t a r e s u l t 

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

d e v e l o p m e n t o f t h e b e r r i e s . 

T h r o u g h t e r r i t o r i a l i t y , m a n y a n i m a l s e j e c t s u r p l u s 

y o u n g f r o m a p o p u l a t i o n , t h e r e b y e f f e c t i n g a r e g u l a t i o n o f 

p o p u l a t i o n n u m b e r s . A n o t h e r f u n c t i o n o f t e r r i t o r i a l b e h a v i o u r 

i s i t s a c t i o n a s a d i s p e r s i o n m e c h a n i s m , r e d u c i n g t h e d e n s i t y 

o f a n i m a l s i n t h e m o s t d e s i r a b l e h a b i t a t s ( T i n b e r g e n , 1957)• 

S o c i a l g r o u p s a l l o w b o t h t h e s e f u n c t i o n s o f t e r r i t o r i a l i t y , 

e v e n u n d e r c o n d i t i o n s o f h i g h d e n s i t y . R e c e n t l y O a r r i c k 
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(1963), Mykytowycz (1964), and others have shown that groups 

of i n d i v i d u a l s of a species exclude, eith e r as a group or on 

an i n d i v i d u a l b a s i s , other members of the same species. 

Krott (1962) said that European brown bears are 

s o c i a l l y neutral animals, that they have no t e r r i t o r i e s , and 

that "bear t r e e s " are not marking places. G r i n n e l l et al_. 

(1937) said that both males and females mark trees and that 

t h i s a c t i o n i s not to mark t e r r i t o r y , but r e s u l t s from scratch­

ing and s t r e t c h i n g , even though i t takes on aspects of a r i t u a l . 

Erickson (1965) says black bears are not t e r r i t o r i a l , since i n 

Alaska they congregate on salmon streams and i n Michigan they 

congregate on dumps. The evidence of t h i s study i s that bears 

have a form of t e r r i t o r i a l i t y , but that t h i s behaviour i s 

masked within s o c i a l r e l a t i o n s h i p s with other bears i n a given 

area. On a l o c a l scale, i n d i v i d u a l bears move about quite 

f r e e l y , but they are prevented by t e r r i t o r i a l pressure from 

moving only a few miles to an abundant food source, e s p e c i a l l y 

i f the movement i s l a t e r a l i n e l e v a t i o n or downwards. The 

r e s u l t a n t small home areas keep the bears spread out i n the 

permanent bear habitat at a l l times. Movements to high areas 

where food i s temporarily abundant are not r e s t r i c t e d . These 

high areas would probably be comparable to the "neutral areas" 

discussed by Hediger (1950:15). The evidence f o r t e r r i t o r i a l i t y 

among bears i s , i n summary, the high development and r i t u a l -

i z a t i o n of a g o n i s t i c behaviour; the circumstantial evidence of 

male p a r t i c i p a t i o n i n breaking up family groups and f o r c i n g 

the d i s p e r s a l of young; the minimum overlap i n the home ranges 
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o f a d u l t s o f t h e s a m e s e x ; t h e s p a c i n g o f h e a r s i n d i s t i n c t 

s m a l l home r a n g e s d e s p i t e t h e o v e r l a p o f t h e r a n g e s o f 

m u t u a l l y f a m i l i a r a n i m a l s ; t h e m a r k i n g o f t r e e s a n d o t h e r 

o b j e c t s ; t h e m u t u a l d i s t a n c e k e p t b y b e a r s e x c e p t d u r i n g t h e 

b r e e d i n g s e a s o n ; t h e i n h i b i t i o n o f l a t e r a l m o v e m e n t s b y . b e a r s 

w i t h i n g o o d b e a r h a b i t a t ; t h e f r e e d o m o f m o v e m e n t o f i n d i v i d ­

u a l s i n t o s e a s o n a l l y u s e d a r e a s ; a n d t h e c o n g r e g a t i o n s i n 

n a t u r a l h a b i t a t o n l y o f b e a r s r e s i d e n t i n t h a t a r e a , b e a r s 

a d j a c e n t t o t h a t a r e a , o r b e a r s t h a t h a v e " l e a r n e d " t o b r e a k 

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

O n e c o u l d s a y t h e a t t a c h m e n t t o a n a r e a s t e m s s o l e l y 

f r o m t h e a n i m a l ' s d e s i r e t o r e m a i n i n f a m i l i a r s u r r o u n d i n g s , 

b u t t h i s a l t e r n a t i v e f o r e x p l a i n i n g t h e s e d e n t a r y n a t u r e o f 

b e a r s d o e s n o t s e e m v a l i d . Y o u n g m a l e s s h o u l d a l s o h a v e t h i s 

a t t a c h m e n t , a n d my d a t a h a v e s h o w n t h a t t h e y l e a v e . M o v e m e n t s 

o f c e r t a i n b e a r s o u t s i d e o f t h e i r home r a n g e s a n d c o n g r e g a t i o n s 

o f b e a r s o n s a l m o n s t r e a m s r e p o r t e d i n o t h e r s t u d i e s p r o b a b l y 

r e s u l t w h e n " l e a r n e d " b e h a v i o u r p r e v a i l s o v e r t e r r i t o r i a l 

b e h a v i o u r , o r i t c o u l d m e a n t e r r i t o r i a l b e h a v i o u r w a n e s 

d u r i n g s o m e s e a s o n s i n t h e o t h e r a r e a s . 

B e a r s a r e p o l y t y p i c i n t h e i r b e h a v i o u r w i t h c o m p l e t e l y 

d o c i l e t y p e s t h a t c o w e r o r s e e k c o n c e a l m e n t a n d v e r y a g g r e s s i v e 

t y p e s t h a t a t t a c k r e p e a t e d l y w h e n c a p t u r e d . T h e s e t r a i t s a r e 

n o d o u b t i m p o r t a n t t o d i f f e r e n t d e g r e e s i n s u r v i v a l , b u t I 

f o u n d n o w a y t o m e a s u r e t h i s d i f f e r e n c e . 



99 

C H A P T E R E I G H T 

P O P U L A T I O N C H A R A C T E R I S T I C S AND  

R E G U L A T O R Y MECHANISMS 

L o n g - l i v e d a n i m a l s a r e s u i t a b l e f o r t h e s t u d y o f 

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

o f i n d i v i d u a l a n i m a l s , b u t t h e y a r e n o t i d e a l s u b j e c t s f o r 

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

y e a r s i n v o l v e d . S i n c e i n f o r m a t i o n o n d e n s i t y , p o p u l a t i o n 

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

b o t h m a n a g e m e n t a n d p o p u l a t i o n r e g u l a t i o n , h o w e v e r , I 

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

o f a s p e c i e s a r e i m p o r t a n t i n c o m p a r i s o n s b e t w e e n g r o u p s 

l i v i n g i n d i f f e r e n t f o r e s t o r h a b i t a t t y p e s . T h e s e s h o w t h e 

r e l a t i o n s h i p b e t w e e n t h e p e r f o r m a n c e o f a s p e c i e s a n d i t s 

e n v i r o n m e n t a l c o n d i t i o n s . 

D e n s i t y a n d N u m b e r s 

I e s t i m a t e d t h e p o p u l a t i o n o n t h e B i g C r e e k s t u d y 

a r e a b y d i r e c t c o u n t a n d b y t h e P e t e r s o n I n d e x m e t h o d u s i n g 

1959, I960, a n d 1961 d a t a ( P e t e r s o n , 1896). S i n c e n e w a n i m a l s 

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

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

k n o w n , a n a d j u s t m e n t f o r m o r t a l i t y w a s m a d e . T h e l o s s f r o m 

t h e p o p u l a t i o n b e t w e e n 1959 a n d I960 w a s c a l c u l a t e d f r o m t h e 
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number of bears marked i n 1959 that had disappeared through 

death or d i s p e r s a l and that had not been observed or recaptured 

by 1965. As Table 9 shows, the estimate of the annual death 

rate becomes more accurate each year observations are continued; 

therefore the c a l c u l a t i o n based on 1959 i s superior to an aver­

age of a l l years. Since data f o r other years were not as com­

p l e t e , the 1959 data were used throughout, even though death 

and d i s p e r s a l rates do change from year to year. For example, 

i n I960 a high number of sub-adults were captured. The subse­

quent death and d i s p e r s a l of the sub-adults apparently i n f l a t e d 

the estimate of the death rate f o r that year. 

The f i r s t estimate of density was based on a count of 

the t o t a l number of bears that had "been tagged on the area 

during 1959 and I960, plus the number of untagged bears 

estimated to be on the area but never captured. At the end 

of the I960 trapping season 84 bears had been tagged, and only 

12 of these were known to have been k i l l e d . In evaluating 

100 observations of untagged bears during I960, I estimated 

there were at l e a s t 18 untagged bears s t i l l on the Big Creek 

area. I f the 1959 f i g u r e s are adjusted f o r annual mortality, 

the t o t a l population i n l a t e I960 was about 84 animals. 

A s i m i l a r estimate was obtained from c a l c u l a t i o n s based 

on marked-unmarked r a t i o s of animals observed during 1961 

(Schnabel, 1938). This f i g u r e was also adjusted f o r winter 

mortality giving an estimate of 95 bears as the t o t a l popula­

t i o n i n 1961 (Table 10). A t h i r d c a l c u l a t i o n based only on 

capture and recapture data from 1961, and assuming that few 

bears became trap shy, gave an estimate of 104 bears (Table 10). 



No. F i r s t Recaptured or seen again 
i n Year Indicated 

Marked 1959 I960 1961 1962 1963 1964 1965 

Minimum No. 
Surviving 
One Year or 
more a f t e r 
Marking 

No. Gone 
or Dead 

Annual 
M o r t a l i t y 

28 

44 

43 

31 

29 

34 

Av. 

6 

21 

10 

1 

8 

10 

17.7 

32.3 

18.9 

3.1 

21.6 

22.7 

22.8 

*Data f o r 1962 were omitted from the average because few new bears were marked that 
year. The data f o r that year, therefore, represents only the m o r t a l i t y rate of 
pr e v i o u s l y marked older bears l i v i n g on the area. 

Table 9. The numbers of marked bears of a l l ages on Big Creek at the end of eacih year 
and the number recaptured or observed i n following years. The number known 
to have been k i l l e d through hunting or during handling was deducted from the 
t o t a l of old and new marked animals. 



Type of 
Data 

1961 Data - Obs. & Trapped 
Total No. No". Bears that 
Bears (A) were Tagged (C) 

No. Marked 1959-1960 
and at large 

Unadjusted Adjusted 
(B) (D) AB AD 

Observations 5 3 2 9 7 2 5 2 3,816 2,756 

Captures 4 7 23 7 2 5 2 3,384 2,444 

Observations: P - = 2 ^ 6 » 9 5 bears (adjusted) 

Captures: 

Annual Mo r t a l i t y : 

p = = 2 - ^ j ^ = 104 bears (adjusted) 

= ^ x 100 = 17.7 per cent* 

•Adapted from Table 9 « 

Table 1 0 . Estimates of the 1959-1961 Big Creek bear population from capture, observa­
t i o n , and recapture data. Adjustments were made for the c a l c u l a t e d annual 
morta l i t y . Bears known to be dead were not included. 
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The f i r s t estimate gave a density of one bear per 

1.0 square miles during I960; the second and t h i r d estimates 

placed the density i n 1961 at one bear per 0.8 square miles. 

None of the three estimates took into account the p o s s i b i l i t y 

of higher m o r t a l i t y rates of marked animals, but Erickson 

(1959) showed that i n young animals at l e a s t s u r v i v a l rates 

of i n j u r e d and i n t a c t bears were almost equal. Also, the 

annual m o r t a l i t y rate no doubt includes some animals that 

merely emigrated. 

An estimate of 48 bears on the area i n 1966 was 

obtained i n a s i m i l a r manner from marked-unmarked r a t i o s of 

bears observed i n 1966 and was based on 47 marked bears known 

to be on the area i n 1965. The estimate was adjusted for the 

17.7 per cent annual mortality c a l c u l a t e d f o r the bears marked 

i n 1959. This low density of one bear per 1.7 square miles 

f o r 1966 i n d i c a t e s that the bear population had declined con­

siderably from I960 - 1961. Even though the density of bears 

was low i n 1966, the increased percentage of sub-adults i n 

that year i n d i c a t e s i t was increasing. 

Population Structure 

I cannot describe the population structure of the Big 

Creek bear population adequately; f a r more d e t a i l e d records 

of the population would be necessary. I do, however, have 

data on the marked animals that were k i l l e d and extensive 

data on animals s t i l l l i v i n g on Big Creek. Also, I have par­

t i a l records of a considerable number of the marked bears 
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that have disappeared from the population through death or 

d i s p e r s a l . 

Table 11 shows that cubs (bears 4 - 9 months old) and 

yearlings (bears 16 - 21 months old) formed 29 per cent of 

155 bears captured on Big Creek, a t o t a l almost i d e n t i c a l with 

the r e s u l t s of S t i c k l e y (1961) i n V i r g i n i a , but f a r below those 

of Erickson and Petrides (1964) i n Michigan. Other sub-adults 

(bears 28 months to 4-1/2 years of age) made up a major p o r t i o n 

of the Big Creek population, but there are no outside data with 

which to compare t h i s f i g u r e . The percentage of adults i n the 

population was higher during 1961, 1962, and 1963 (Table 12), 

but only because there were fewer sub-adults i n the population. 

Most of the 47 bears k i l l e d on the study area were adults of 

both sexes (89 per cent). 

The younger animals were not a stable part of the 

population. Table 13 shows that 20 per cent of the cubs 

remained i n the population u n t i l two years of age, but only 

two sub-adult females remained i n the population u n t i l 3-1/2 

years o l d . One cub became a permanent resident on the area as 

she was s t i l l there i n 1965 at 5-1/2 years of age. These 

numbers are low compared with the 60.4 per cent of the adults 

that remained three or more years and with the 10.4 per cent 

of the adults that remained i n the population s i x to eight 

years. This topic was treated e a r l i e r i n the se c t i o n on death 

rates and i n Figure 13• 

Except f o r those shot by hunters, adult bears were 

l o n g - l i v e d once they became established members of the 
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VIRGINIA MICHIGAN B I G C R E E K 

Age 
Group No. % No. % 

Total of 155 Total of 47 
Bears Captured Known Dead 
No. % No. % 

Cub 2 2 44 28 18 12 

1-1/2 27 29 29 18 26 17 5 11 

Total 
Cub & 
Yearling 29 21 73 46 44 29 5 11 

Sub-Adult 47 30 10 21 

Adult 64 41 32 68 

Total Older 
Bears 65 6°, 85 5± 111 2 1 4 - 2 82 

Table 11. Age structure of the Big Creek bear population as 
compared with that found i n other studies. 



Number of Marked Bears on Big Creek 

Year Total No. of Adults Per Cent Adults 

1959 37 17 45 .9 

I960 75 32 42.7 
1961 63 35 55.6 

1962 42 33 76.2 

1963 46 29 63.0 

1964 47 25 53.2 

1965 49 23 46.9* 

*This f i g u r e i s low because i t i s based on data from only 
one year. 

Table 12. The number and percentage of adults i n the Big 
Creek bear population. The I960 and 1962 data 
show the extremes i n the numbers of adults 
present i n the population. 



A l i v e A l i v e A l i v e A l i v e 
1 y r . Later 2 yrs. Later 3 yrs. Later 6-8 yrs. Later 

Age No. No. % Surviving No. % Surv. No. % Surv. No. % Surv, 

Cubs 

Marked 15 13 86.6 3 20.0 2 13.3 0 0.0 

With, marked 
Females 7 6 85.6 — — — — — — 

T o t a l * 22 19 86.4 3 20.0 2 13.3 0 0.0 

Yearlings 26 10 38.4 6 23.0 0 0.0 0 0.0 

Sub-Adults 
(2-1/2 -
5-1/2) 31 15 48.3 12 38.7 7 22.6 2 6.5 

Adults 48 36 75-0 33 68.8 29 60.4 5 10.4 

*0nly data on marked cubs were used a f t e r one year. 

Table 13. The su r v i v a l of i n d i v i d u a l bears tagged between June, 1959, and September, 
1963. Only 1959-1963 data were used to allow s u f f i c i e n t time to determine 
i f bears were present or not. K i l l e d bears are not included i n the table. 
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population. One female tagged as an adult i n 1959 and one 

male tagged as an adult i n I960 were s t i l l on the study area 

i n 1966. Four others tagged i n 1959 and s i x tagged i n I960 

were on the area i n 1965 and are probably s t i l l there. The 

ages of the two seen i n 1966 were unknown at the time of f i r s t 

capture, but both were at l e a s t 5-1/2 years o l d i n 1959 

according to t h e i r s i z e and breeding condition. The female, 

therefore, was a minimum of 12-1/2 years of age, and the male 

a minimum of 11-1/2 years of age i n 1966. Some bears on the 

study area are no doubt even older. A female from 10 miles 

southeast of the study area was 23 years old, as determined 

by the number of cemental r i n g s i n her lower canine (Stoneberg 

and Jonkel, 1966). Another bear k i l l e d on Lolo Creek i n south­

western Montana had molars and premolars worn l e v e l with the 

gum l i n e and had 24 rings i n the cementum of an upper premolar, 

making her at l e a s t 23 years o l d . 

Growth and N u t r i t i o n 

I t i s hard to generalize about the development of wild 

animals since they have i n d i v i d u a l , seasonal, and sexual d i f ­

ferences which vary with time and place and which have l i t t l e 

r e l a t i o n s h i p to the development of captive animals. I t would 

be u s e f u l , however, i n management and i n understanding other 

population parameters i f such e a s i l y measured characters as 

weight and rate of gain i n weight could be used as an i n d i c a ­

t i o n of n u t r i t i o n and growth l e v e l s . I have t r i e d to evaluate 

n u t r i t i o n and growth l e v e l s f o r the Big Creek bear population 
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and r e l a t e them to o t h e r p o p u l a t i o n c h a r a c t e r i s t i c s . The d a t a 

are p r e s e n t e d by grouping segments of the p o p u l a t i o n . 

A d u l t Females. The average weight of 76 a d u l t females 

c a p t u r e d on t h e study a r e a was 125 pounds, but those from 

h i g h e r e l e v a t i o n s were s i g n i f i c a n t l y l i g h t e r than o t h e r females 

( T a b l e 14-). Weight d i f f e r e n c e s were g r e a t e s t when e a r l y s p r i n g 

and f a l l weights from one e l e v a t i o n were compared w i t h e a r l y 

s p r i n g or f a l l weights of b e a r s from o t h e r e l e v a t i o n s . 

Weights of a d u l t females d i d not change much a n n u a l l y 

when t h e y were weighed a t the same time each y e a r ( F i g u r e 14), 

but the weights o f some i n d i v i d u a l s and the average weights of 

a l l a d u l t females showed a s l i g h t d e c l i n e d u r i n g 1959 to 1965 

( F i g u r e s 14 and 15). As shown i n F i g u r e s 16 and 17, however, 

s e a s o n a l f l u c t u a t i o n s i n the weights of a d u l t females were 

c o n s i d e r a b l e . Weight changed l i t t l e from e a r l y s p r i n g to e a r l y 

summer, but from then to denning time females g a i n e d r a p i d l y 

( F i g u r e 16). The g r e a t changes i n the weight of s e l e c t e d 

i n d i v i d u a l s ( F i g u r e 17) i l l u s t r a t e the c a u t i o n n e c e s s a r y when 

comparing b e a r s from d i f f e r e n t a reas i f the time of the ye a r 

i s not noted. The most pronounced f l u c t u a t i o n s were o f t e n 

r e l a t e d to the r e p r o d u c t i v e c o n d i t i o n o f the i n d i v i d u a l ; f o r 

example b o t h females No. 1 and 36 had cubs i n 1961; No. 36 

decreased from 140 pounds i n the f a l l of 1959 to 88 pounds i n 

June o f I960, w h i l e female No. 1 dropped from 200 pounds i n 

August of 1959 t o 116 pounds i n J u l y o f I960. 

A d u l t Males. A d u l t males do not show a marked s e a s o n a l 

change i n weight ( F i g u r e 14). They a p p a r e n t l y endure the 
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June J u l y Aug.-Oct. A l l Seasons 

E l e v a t i o n n x n x n x n x " ^ -

4,400' + 17 112 8 118 15 138 41 122* 18 

3,400_ 

4,400' 14 120 7 120 11 147 35 128 23 

Less than 
4,000' - 5 184* 56 
( O u t s i d e o f 
B i g Creek) 

*No. 1 and 3 are s i g n i f i c a n t l y d i f f e r e n t a t the 5 p e r cent 
l e v e l by Student's t t e s t . 

Table 14. The average weight i n pounds o f a d u l t female b e a r s 
c a p t u r e d a t v a r i o u s e l e v a t i o n s between 1959 and 
1965 on B i g Creek and i n a ponderosa p i n e f o r e s t 
o u t s i d e of the B i g Creek d r a i n a g e . 



1959 1960 1961 1962 1963 1 9 6 4 1 9 6 5 

Figure 14. Individual weights of adult females captured . 
i n the same month i n d i f f e r e n t years. 

1959 1960 1961 1962 1963 1964 1965 

Figure 15. Average weights of-adult females from 1959 
through 1965• Numbers i n d i c a t e sample s i z e . 
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' " ' • 2 8 8 lbs. 

M A Y J U N E J U L Y A U G . S E P T . O C T . NOV. 
F i g u r e 16. Seas o n a l growth of a d u l t males and a d u l t 

f e m a l e s . Numbers i n d i c a t e sample s i z e . 

'59 '60 '61 '62 '63 '64 '65 
F i g u r e 17. Weights o f i n d i v i d u a l a d u l t females a t v a r i o u s 

times o f • t h e y e a r . The numbers i d e n t i f y the 
i n d i v i d u a l b e a r s and are d i s c u s s e d i n the t e x t . 
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w i n t e r d e n n i n g p e r i o d a n d e a r l y s p r i n g b e t t e r t h a n o t h e r b e a r s 

a n d s o h a v e l e s s w e i g h t t o g a i n b a c k e a c h y e a r . A d u l t m a l e s 

o n B i g C r e e k a v e r a g e d 211 p o u n d s d u r i n g M a y a n d J u n e , 188 p o u n d s 

i n J u l y a n d A u g u s t , a n d 225 p o u n d s i n S e p t e m b e r , O c t o b e r , a n d 

N o v e m b e r . T h e d i f f e r e n c e s w e r e n o t s i g n i f i c a n t b y S t u d e n t ' s 

t t e s t . T h e w e i g h t s o f a d u l t m a l e s d i d s h o w a d e c l i n e d u r i n g 

1961 t o 1963 ( F i g u r e 18), w h i c h c o r r e s p o n d s t o t h e d e c l i n e i n 

a d u l t f e m a l e w e i g h t s a f t e r 1959 ( F i g u r e 15), a n d i s a l s o c o r ­

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

a r e a ( T a b l e 15). 

U n l i k e t h e f e m a l e s , i n d i v i d u a l a d u l t m a l e s i n c r e a s e 

i n w e i g h t a n n u a l l y f o r some y e a r s , e v e n a f t e r s e x u a l a n d 

p h y s i c a l m a t u r i t y h a s b e e n r e a c h e d ( F i g u r e 19). B e a r s N o . 50 

a n d 62, f o r e x a m p l e , w e r e a t l e a s t 5-1/2 y e a r s o l d i n I960, 

b u t r e a c h e d t h e i r m a x i m u m w e i g h t s i n 1964 a n d 1965* B e a r N o . 7 

w a s 5-1/2 y e a r s o f a g e i n 1961, b u t i n c r e a s e d t o 260 p o u n d s b y 

1965. T h e s e d a t a t e n d t o a g r e e w i t h t h o s e o f R a u s c h ( I 9 60), 

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

s i x t h y e a r , b u t t h a t m a l e s i n c r e a s e d i n g i r t h a n d t o t a l w e i g h t 

f o r s e v e r a l y e a r s t h e r e a f t e r . 

N i n e a d u l t m a l e s c a p t u r e d a b o v e 4,400 f e e t a v e r a g e d 

202 p o u n d s c o m p a r e d w i t h 34 m a l e s c a p t u r e d b e t w e e n 3,400 a n d 

4,400 f e e t t h a t a v e r a g e d 214 p o u n d s . T h e d i f f e r e n c e w a s n o t 

s i g n i f i c a n t b y S t u d e n t ' s t t e s t . U n l i k e t h e m o r e s t a t i o n a r y 

f e m a l e s , t h e m a l e s m o v e d t o l o w e r e l e v a t i o n s d u r i n g t h e s p r i n g 

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

w e r e r e c o r d e d f r o m h i g h e r e l e v a t i o n s i n t h e s p r i n g . M a l e s a r e 
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a. 
160-

'59 '60 '61 '62 '63 '64 '65 
F i g u r e 18. Average weights of a d u l t males on the B i g Creek 

study a r e a . Numbers i n d i c a t e the sample s i z e . 

'59 '60 '61 '62 '63 '64 '65 
F i g u r e 19. The weight of i n d i v i d u a l a d u l t males on B i g 

.Creek. 



T P- •_• R e l a t i v e A b u n d a n c e o f H u c k l e b e r r i e s E l e v a t i o n 
i n 

F e e t 1957 1958 1959 I960 1961 1962 1963 1964 1965 

3,500-4 ,000 v e r y common f e w a b u n d a n t f e w f e w a b u n d a n t f e w v e r y 
a b u n d a n t s c a r c e 

4 ,000-4 ,500 " a b u n d a n t common f e w " v e r y " " " 

s c a r c e 

4 , 5 0 0 - 5 , 0 0 0 " " f e w " " " " " f e w 

5,000-6 ,000 " '» " " " " " " " 

6 ,000-7,000 " * *« " " common " " common " 

*Two f e e t o f s n o w f e l l S e p t e m b e r 8. 

T a b l e 15. H u c k l e b e r r y p r o d u c t i o n o n t h e B i g C r e e k s t u d y a r e a a s d e t e r m i n e d b y s a m p l e 
p l o t s a n d a n n u a l e s t i m a t e s . 
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s c a t t e r e d w i d e l y t h r o u g h o u t t h e e x t e n s i v e h i g h c o u n t r y d u r i n g 

t h e f a l l , mak i ng c a p t u r e s p a r t i c u l a r l y d i f f i c u l t a t t h a t t i m e . 

S u b - a d u l t s . The w e i g h t s o f t h e s u b - a d u l t s i n t h e B i g 

C r e e k s t u d y a r e a d i f f e r e n t m a t t e r . As shown i n F i g u r e 2 0 , 

s u b - a d u l t s i n c r e a s e i n w e i g h t s l o w l y i n t h e i r f i r s t f o u r sum­

mer s , w e i g h i n g o n l y 60 pounds a t 2 -1/2 y e a r s . T h i s s l o w r a t e 

o f g a i n c o r r e s p o n d s t o t h e i r s u r v i v a l r a t e s ( s ee F i g u r e 1 3 ) . 

I n t h e w i l d t h e r e i s v e r y l i t t l e d i f f e r e n c e i n t h e 

a p p e a r a n c e o f a 45 pound y e a r l i n g and a 60 pound 2 -1/2 y e a r 

o l d , b u t F i g u r e 21 shows t h a t w i t h i n t h e s t u d y a r e a t h e 

w e i g h t s o f young b e a r s have a d e f i n i t e r ange f o r i n d i v i d u a l 

age c l a s s e s when o n l y t h e w e i g h t s f o r e a ch month a r e compared . 

The re was no o v e r l a p w i t h i n t h e f i r s t f o u r age g roups o f b e a r s 

f r o m t h e B i g C r e e k s t u d y a r e a , b u t t h e w e i g h t s o f f i v e cub s 

and two 2 -1/2 y e a r o l d b e a r s c a p t u r e d o f f t h e a r e a i n t h e 

Doug l a s f i r t y p e c o m p l e t e l y o v e r l a p p e d w i t h t h e w e i g h t s o f 

B i g C r e e k b e a r s 1-1/2 and 3-1/2 y e a r s o f a ge . 

The w e i g h t s o f 37 y e a r l i n g s d e c l i n e d f r o m a h i g h o f 

49 pounds a v e r a g e i n 1959-1961 ( n = 25) t o 27 pounds i n 1963 

( n = 3 ) , b u t t h e w e i g h t s o f 1964 -1965 b e a r s showed some 

i n c r e a s e w i t h an a ve r a ge o f 38 pounds (n » 9 ) « There was 

l i t t l e d i f f e r e n c e i n t h e w e i g h t o f t h e two s e x e s i n t h e f i r s t 

two summers, b u t 2 -1/2 and 3-1/2 y e a r o l d ma le s were o f t e n 

h e a v i e r t h a n f e m a l e s o f t h e same age ( F i g u r e 2 0 ) . 

R a t e o f G a i n . B e a r s o f a l l age c l a s s e s e i t h e r g a i n e d 

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

summer. B e a r s f o r a g e d e x t e n s i v e l y d u r i n g t h i s p e r i o d , and 



. 5 1.5 2 . 5 3 . 5 

AGE CLASS 
F i g u r e 20. Average weights of known-age sub-adult bears on 

B i g Creek. Numbers i n d i c a t e sample s i z e . 

MAY JUNE JULY AUG. SEPT. OCT. NOV. 

F i g u r e 21. Seasonal changes i n the average weights of known-
age sub-adults on the B i g Creek study area 1959-
1965. 
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they ate a great v a r i e t y of forbs and grasses (Tisch, 1961). 

However, 22 bears gained only 0.08 pounds per day over an 

average period of 21 days during t h i s time (see Table 16 for 

i n d i v i d u a l r a t e s ) . The greatest l o s s was 0.64 pounds per day 

over a 14 day period by a sub-adult female. G e r s t e l l (1939) 

reports captive cubs gaining 0.208 pounds per day during e a r l y 

spring, and Erickson and N e l l o r (1964) s a i d bears are l i g h t e s t 

s h o r t l y a f t e r they leave the den i n A p r i l ; some bears i n t h i s 

study, however, reached t h e i r lowest weights i n l a t e June or 

earl y J u l y . 

The one exception when a Big Greek bear gained weight 

r a p i d l y during t h i s period i l l u s t r a t e s the e f f e c t supplemental 

food can have i n a l t e r i n g bear weight and development. This 

bear, a sub-adult female, fed at a construction camp i n the 

centre of the study area during 1959 and gained 25 pounds i n 

30 days from June 6 to July 14. A more a r t i f i c i a l case was 

a penned y e a r l i n g male that grew from approximately 50 pounds 

i n e a r l y spring to 185 pounds on September 24. This bear 

would have weighed about 60 pounds i n September under wi l d 

conditions on Big Creek. 

From mid-July u n t i l October a l l age classes of both 

sexes gained weight r a p i d l y . In an average of 30 days, 

14 bears gained 0.84 pounds per day, with one adult female 

gaining 1.55 pounds f o r 22 days (Table 17). Food during t h i s 

season includes many kinds of f r u i t s (Tisch, 1961). Black 

(1958) reported that i n New York two bears with access to 

garbage gained an average of four pounds per day f o r three 
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weeks during t h i s same period. 

Discussion 

Population C h a r a c t e r i s t i c s . Changes i n bear numbers 

have i n t e r e s t e d people f o r many years. Scott (194-7) s a i d that 

"bear populations f l u c t u a t e as do those of other game," and 

Schorger (194-9) c i t e d a number of alleged black bear i r r u p ­

tions i n the e a r l y part of the nineteenth century i n the 

upper M i s s i s s i p p i drainage. He concluded they were emigra­

tions that r e s u l t e d from the coincidence of acorn f a i l u r e and 

a high bear population. Troyer and Hensel (1954-) found that 

Kodiak bear population density i n Alaska changed from year to 

year and that numbers were highest wherever food was abundant. 

Lawrence ( i n Black, 1958) reported a density of one bear per 

0.25 square miles as measured i n a bear removal p r o j e c t i n 

Washington. This f i g u r e was no doubt augmented, however, by 

movement of sub-adult bears into the area as resident bears 

were k i l l e d . Using marked-unmarked r a t i o s of bears k i l l e d by 

hunters, Erickson and Petrides (1964) c a l c u l a t e d the population 

density at one bear per 3.4 square miles of bear range i n 

Michigan. 

Density of 1.0 bears per square mile i n I960 and one 

per 0.8 square mile i n 1961 on Big Creek i s high compared with 

that i n Michigan. Comparisons of numbers from one area to 

another are incomplete, however, unless other components of 

the environment such as topography and timber type are also 

compared c l o s e l y . For example, the 1960-1961 density f o r Big 
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Creek does not take into account that a s i g n i f i c a n t , but un­

measured part of the 80 square mile study area i s seldom used 

by the bears, as i t i s either outside the permanent bear range 

or i n a stage of plant succession not used by the bears. 

Estimates of bear density from other studies may include l a r g e r 

unused areas of t h i s kind. 

The bear density on Big Creek declined to approximately 

one per two square miles through 1966. The r a t i o of adult to 

young animals on Big Creek those years also indicates the popu­

l a t i o n had declined. Furthermore, the increased c l e a r - c u t 

logging i n the area and the poor berry crops from 1961 to 1963 

a l l lead one to expect such a decline. Density declined f a s t e r 

than expected, however, and unless c l e a r - c u t logging a f f e c t s 

bears i n some way other than through the amount of habitat l o s t , 

other causes f o r the decline must be involved. Certain bears 

avoided the area i n which I was working j u s t as c e r t a i n of them 

became addicted to the t r a p s i t e s . This could i n f l a t e the 

density estimates based on captures i f other bears moved i n , or 

de f l a t e the estimates i f they remained on t h e i r home ranges but 

avoided the t r a p s i t e area. I do not consider t h i s an important 

v a r i a b l e i n t h i s study, however. There must be a d d i t i o n a l 

causes f o r the changes i n bear density, and these causes w i l l 

be discussed i n the sec t i o n on population r e g u l a t i o n (p. 124). 

Erickson and Petrides (1964) found that a Michigan 

series of 158 black bears was composed of 46 per cent cubs and 

yea r l i n g s , and S t i c k l e y (1961) l i s t e d 31 per cent of 94 black 

bears i n V i r g i n i a i n the same group. Troyer and Hensel (1964) 
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r e p o r t e d t h a t o f 163 Kodiak bears (Ursus m i d d e n d o r f f i ) c l a s s i ­

f i e d on Kodiak I s l a n d i n A l a s k a , 48 p e r c e n t were i n the cub 

and 1-1/2 yea r age groups, and they a l s o r e p o r t e d t h a t a survey 

o f brown bears on t h e A l a s k a n P e n i n s u l a showed t h a t cubs and 

y e a r l i n g s made up 43 per cent of the p o p u l a t i o n . The p e r c e n t ­

age of cubs and y e a r l i n g s i n the B i g Creek p o p u l a t i o n compares 

c l o s e l y w i t h the b l a c k bear p o p u l a t i o n s t r u c t u r e i n V i r g i n i a , 

b u t i s c o n s i d e r a b l y lower than the percentage o f t h a t group 

i n the M i c h i g a n p o p u l a t i o n . 

Some b i a s can be expected i n any o f the e s t i m a t e s , 

s i n c e those based on c a p t u r e d a t a are b i a s e d a g a i n s t females 

w i t h cubs. The cubs r e s t r i c t the movements of the females 

d u r i n g p a r t of the f i r s t y e a r , and the females thus a re not 

as prone t o c a p t u r e . C o n v e r s e l y , e s t i m a t e s based on ob s e r v a ­

t i o n s alone a re s u b j e c t t o chance d i s t o r t i o n s i n c e f a m i l y 

groups a re more e a s i l y seen than s i n g l e a nimals. B i a s was 

kep t a t a minimum i n t h i s study by t r a p p i n g i n t e n s i v e l y over 

a l o n g p e r i o d . 

Most of the 47 bears k i l l e d on the a r e a were a d u l t s , 

which agrees w i t h the r e s u l t s o f Troyer and Hensel (1964) 

showing t h a t h u n t e r s u s u a l l y s e l e c t l a r g e r a n i m a l s . P o p u l a ­

t i o n s t r u c t u r e based s o l e l y on be a r s k i l l e d by h u n t e r s i s 

t h e r e f o r e l e s s r e l i a b l e . The A l a s k a n and M i c h i g a n b e a r s are 

hunted more than those on B i g Creek, and t h i s p r o b a b l y ex­

p l a i n s the l a r g e r cub and y e a r l i n g group observed i n those 

p o p u l a t i o n s . The V i r g i n i a p o p u l a t i o n , which i s s i m i l a r t o 

t h a t o f B i g Creek i n s t r u c t u r e , i s a l s o hunted e x t e n s i v e l y , 
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however, since S t i c k l e y (1961) reports that 33 per cent of the 

bears he tagged were shot the same f a l l . Yearlings and sub-

adults are smaller on Big Creek than they are on other areas 

and are seldom shot. Perhaps V i r g i n i a hunters, by using dogs, 

k i l l greater numbers of the younger animals, even though they 

are small. The average weight that S t i c k l e y reports f o r adult 

males i s low (157 pounds), which i n d i c a t e s he included many 

sub-adults i n t h i s group. 

Average weights of adult females reported from other 

areas were 119 pounds i n V i r g i n i a ( S t i c k l e y , I960), 149 pounds 

i n V i r g i n i a ( S t i c k l e y , 1957), 189 pounds i n F l o r i d a , 183 pounds 

i n New Hampshire, and 200 pounds i n New York (Harlow, 1961:488). 

None of these weights was c l a s s i f i e d by season, but, except f o r 

the f i r s t set of data from V i r g i n i a , they were probably mostly 

f a l l weights. The adult female bears on Big Creek appear to 

be l i g h t e r than females from most other areas. 

Adult male weights reported elsewhere are also heavier 

than those on Big Creek. S t i c k l e y (I960), however, reports 

adult males averaging 157 pounds i n V i r g i n i a , and i n an e a r l i e r 

paper (1957) he l i s t s 375 males as averaging 175 pounds. These 

fig u r e s again must include considerable numbers of sub-adults, 

as he also reports males that weigh as high as 475 pounds. 

Harlow (1961:448) reports average adult male weights i n 

F l o r i d a of 304 pounds, i n New Hampshire 263 pounds, and i n 

New York 324 pounds. These are mostly l a t e f a l l weights. 

Bersing (1956) reports i n d i v i d u a l adult males of 400 to 500 

pounds maximum i n Wisconsin. 
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The w e i g h t s r e p o r t e d f o r cubs i n most o t h e r s t u d i e s 

o v e r l a p p e d w i t h the weights o f y e a r l i n g s and 2-1/2 y e a r o l d s 

from B i g Creek. Matson (1954) r e p o r t e d the weight of cubs i n 

November a t 70 t o 90 pounds i n P e n n s y l v a n i a , and Knudsen 

(1961) l i s t e d cub weights i n the f a l l a t 95 pounds i n W i s c o n s i n . 

B e a t t y ( i n Schorger, 1949) r e p o r t e d a female cub i n Yosemite 

Park, C a l i f o r n i a , t h a t weighed 80 pounds and a male cub t h a t 

weighed 120 pounds a t 10 months. Both animals had access to 

garbage. B l a c k (1958) gave the average weight of f i v e y e a r l i n g 

males as 65 pounds and f i v e y e a r l i n g females as 74 pounds i n 

New York, and B e r s i n g (1956) r e p o r t e d the weight of two 1-1/2 
y e a r o l d animals as 102 pounds i n W i s c o n s i n . The o n l y sub-

a d u l t weights from o t h e r s t u d i e s t h a t were s i m i l a r t o those 

of t h i s study were y e a r l i n g weights r e p o r t e d by M i l l e r (1963) 
i n Saskatchewan. He found t h a t t h r e e y e a r l i n g s of the brown 

phase weighed 25.0, 27.7, and 28.5 pounds. 

Sub-adult b e a r s on the B i g Creek study a r e a and i n 

Saskatchewan are s m a l l e r , then, than b e a r s of the same age i n 

e a s t e r n N o r t h America. I t may be s i g n i f i c a n t t h a t the brown 

phase makes up a major p o r t i o n o f the p o p u l a t i o n i n b o t h the 

B i g Creek a r e a and Saskatchewan (see Appendix 2). A l t e r n a ­

t i v e l y , however, the bears may be s m a l l e r as a r e s u l t of a 

d i f f e r e n c e o f f o o d p o t e n t i a l i n these areas compared w i t h 

e a s t e r n a r e a s . Food can be important i n t h i s r e g a r d , s i n c e 

Hausch (1961) found t h a t c a p t i v e b e a r s are p h y s i o l o g i c a l l y 

o l d e r than w i l d b e a r s , t h a t they make more r a p i d growth, and 

t h a t they become l a r g e r a d u l t s . T h i s w i l l be d i s c u s s e d 
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further on page 131. 

During the summer and autumn bears on Big Creek gained 

i n weight r a p i d l y i n a l l types of habitat. Cowan et a l . (1957) 

found an autumn change i n the rate of gain f o r a captive bear, 

with a rate as high as 1.1 pounds per day at the s t a r t of the 

study, but as low as 0.06 per day l a t e r i n the f a l l . They sug­

gest t h i s i n d i c a t e s a slowing of the metabolic processes, even 

i n penned bears, as the denning period approaches. Apparently 

Big Creek bears do not reach the n u t r i t i o n a l l e v e l necessary 

to slow the metabolic processes before denning i n the f a l l , 

but they are l e s s active during bad weather (unusually wet 

conditions e i t h e r from snow or r a i n ) , and the rate of gain may 

thereby sometimes be slowed i n the l a t e f a l l . Most B i g Creek 

bears fed u n t i l severe weather forced them to den, and at 

l e a s t one adult male continued to gain r a p i d l y u n t i l e a r l y 

November i n I960. The weather was unusually mild that f a l l . 

Two yearlings captured i n February near the study area 

had weights normal f o r l a t e autumn cubs, which suggests that 

weights are maintained well i n t o the winter. I do not have 

a s i g n i f i c a n t number of observations to permit an examination 

of weight l o s s through the winter months. Erickson (1961:300) 

reported a constant weight l o s s during winter i n penned bears 

and sai d that, l i k e woodchucks (Marmota spp.), they lose about 

20 per cent of t h e i r weight. 

Population Regulation. The topography and the climate 

of the Big Creek study area create good bear habitat and no 

doubt set ultimate l i m i t s to the numbers of animals that can 
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l i v e t h e r e , b u t t h e y d o n o t e x p l a i n c o m p l e t e l y why n u m b e r s a r e 

n e i t h e r m o r e n o r l e s s a t a n y g i v e n t i m e . T h e n u m b e r o f b e a r s 

k i l l e d f r o m I960 t o 1963 o n B i g C r e e k b y h u n t e r s a c c o u n t s i n 

p a r t f o r t h e f e w e r c u b s d u r i n g 1961 t o 1963 c o m p a r e d w i t h 

t h o s e s e e n e a r l i e r o r l a t e r , b u t n o t f o r t h e r e d u c e d n u m b e r o f 

c u b s p e r a d u l t f e m a l e o r f o r t h e l o w e r d e n s i t y , s i n c e t h e r e 

w e r e s u r p l u s s u b - a d u l t s t o c o u n t e r t h i s l o s s . S u r r o u n d i n g 

d r a i n a g e s w e r e h u n t e d v e r y l i t t l e . 

R e p r o d u c t i v e r a t e s w e r e h i g h o n t h e s t u d y a r e a i n 1 9 5 9 , 

a n d t h e l a r g e n u m b e r o f s u b - a d u l t s p r e s e n t o n t h e a r e a a t t h a t 

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

a l s o b e e n h i g h i n p r e v i o u s y e a r s . H u c k l e b e r r i e s w e r e u n u s u a l l y 

a b u n d a n t i n t h e W h i t e f i s h R a n g e f o r s e v e r a l y e a r s p r i o r t o a n d 

d u r i n g 1 9 5 9 ( T a b l e 1 5 ) , a n d i f f o o d i s i n a n y w a y r e l a t e d t o 

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

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

p r o d u c t i o n a l l 34 a d u l t f e m a l e s c a p t u r e d o r o b s e r v e d o n t h e 

s t u d y a r e a w e r e w i t h o u t c u b s . F o o d s u p p l y w o u l d t h e r e f o r e b e 

d i r e c t l y r e l a t e d t o p o p u l a t i o n c o n t r o l i n b e a r s . C o r r e l a t i o n s 

a r e n o t c o n c l u s i v e e v i d e n c e , h o w e v e r , a n d o t h e r c a u s e s m i g h t 

b e i n v o l v e d . N o n e t h e l e s s , f o r b e a r s i t d o e s s e e m a p p r o p r i a t e 

t o s e a r c h f o r e x t e r n a l c a u s e s o f v a r i a t i o n s i n r e p r o d u c t i v e 

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

a r e a f r o m y e a r t o y e a r . 

D i s p e r s a l o f s u b - a d u l t s f r o m t h e a r e a w a s common a n d 

i n v o l v e d m a i n l y t h e m a l e s . D i s p e r s a l o f y o u n g a n i m a l s f r o m 

a n y s t a b l e p o p u l a t i o n c a n b e e x p e c t e d , b u t d i s p e r s a l b e c o m e s 
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f a r more l i k e l y i f the members of the p o p u l a t i o n are t e r r i ­

t o r i a l ( E r r i n g t o n , 1956). Two o f the d i s p e r s i n g s u b - a d u l t s 

i n t h i s s t u d y were r e c a p t u r e d i n e x t e n s i v e l y farmed areas of 

the F l a t h e a d V a l l e y , an a r e a not c o n s i d e r e d good bear h a b i t a t , 

the i m p l i c a t i o n i s t h a t they were somehow f o r c e d to s e a r c h f o r 

range o u t s i d e the normal bear h a b i t a t . These r e s u l t s agree i n 

p a r t w i t h the statement of M a r g e l e f (1963) t h a t young animals 

are f o r c e d i n t o m a r g i n a l h a b i t a t or areas of s e r a i v e g e t a t i o n , 

w h i l e the a d u l t s remain i n the c l i m a x f o r e s t to which the 

s p e c i e s i s adapted. D i s p e r s a l of young males i s a permanent 

d r a i n on the B i g Creek p o p u l a t i o n s i n c e much o f the movement 

i s i n t o areas of poor bear h a b i t a t where some bears are shot 

and o t h e r s p r o b a b l y d i e from o t h e r reasons a t a f a s t e r r a t e . 

I c o u l d not determine i f t h i s d i s p e r s a l r a t e i s c o n s t a n t or i f 

i t changes under d i f f e r e n t l e v e l s of d e n s i t y or w i t h f o o d 

s h o r t a g e s . 

The causes of n a t u r a l m o r t a l i t y and t h e i r r o l e i n 

p o p u l a t i o n r e g u l a t i o n remain obscure, but m o r t a l i t y r a t e s f o r 

cubs and a d u l t s were so low they can be d i s r e g a r d e d i n annual 

d e n s i t y changes. A f t e r 1-1/2 y e a r s o f age, however, b e a r s 

r a p i d l y d i s a p p e a r e d from th e p o p u l a t i o n . The s t a b l e a d u l t 

p o p u l a t i o n (41 per c e n t on B i g Creek) i s t h e r e b y l e f t i n con­

t r o l of the h a b i t a t . Once b e a r s become a d u l t s , the d e a t h 

r a t e , o t h e r t h a n t h a t caused by h u n t i n g , i s q u i t e low. I n 

zoos bears have been known to l i v e to 20 - 30 y e a r s of age, 

and t h i s study shows some b e a r s do l i v e t h a t l o n g i n the w i l d . 

Even some of the annual 14.0 p e r cent a d u l t m o r t a l i t y measured 
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was no doubt caused by poac h i n g or u n c o o p e r a t i v e h u n t e r s . The 

a c t u a l n a t u r a l death r a t e f o r a d u l t s i s p r o b a b l y between the 

f i v e p e r cen t n a t u r a l m o r t a l i t y r a t e f o r the young from 1/2 to 

1-1/2 y e a r s of age and the 14.0 per cent annual m o r t a l i t y 

measured f o r a d u l t s . Any l a r g e annual f l u c t u a t i o n s i n n a t u r a l 

p o p u l a t i o n s , t h e r e f o r e , must occur as'changes i n the r a t e s of 

f o l l i c l e m a t u r a t i o n ( t o t a l numbers), p r e n a t a l m o r t a l i t y , o r 

deaths o f animals i n the o l d e r s u b - a d u l t group. Consumption of 

hormone-like substances i n p l a n t s (see Appendix 3 ) , n u t r i t i o n a l l y 

or g e n e t i c a l l y c o n t r o l l e d d i f f e r e n c e s i n s i z e , and y e a r l y 

d i f f e r e n c e s i n f o o d s u p p l y may a l l be i n v o l v e d . The l a s t two 

deserve a d d i t i o n a l comment. 

Rausch (1961) has shown t h a t penned b l a c k b e a r s mature 

s e x u a l l y and p h y s i c a l l y much sooner than w i l d b e a r s . Poten­

t i a l l y , w i t h good n u t r i t i o n , b e ars have l i t t e r s every o t h e r 

y e a r ; some be a r s on B i g Creek d i d , but o t h e r s s k i p p e d two and 

t h r e e y e a r s . T h e o r e t i c a l l y , 50 per cent o f the a d u l t females 

s h o u l d have young each y e a r , but some f o r c e d r a s t i c a l l y reduced 

the r e a l i z a t i o n of t h i s p o t e n t i a l . A l t h o u g h the q u a l i t y o f the 

bear h a b i t a t on B i g Creek a l l o w s a h i g h p o p u l a t i o n d e n s i t y , the 

s h o r t annual growing season causes bears t o mature more s l o w l y 

s e x u a l l y and p h y s i c a l l y . Females are not s u c c e s s f u l i n r e p r o ­

d u c t i o n u n t i l 5-1/2 - 7-1/2 y e a r s o f age. T h i s s h o r t season 

even r e s t r i c t s the a d u l t s n u t r i t i o n a l l y , e s p e c i a l l y i n c e r t a i n 

y e a r s . S t u d i e s on oth e r animals have shown t h a t poor n u t r i t i o n 

can a f f e c t p r e n a t a l and e a r l i e r r e p r o d u c t i v e f a i l u r e . With my 

d a t a , the assumption c o u l d be extended to b e a r s , which s u p p o r t s 

the c o n c l u s i o n s o f Rausch (1961) f o r penned b e a r s . P a r t o f 



128 

t h i s r e s t r i c t i o n i n the f o o d s u p p l y can a c t s e c o n d a r i l y on the 

female through the n u t r i t i o n of the young. S m a l l e r y e a r l i n g s 

a t h i g h e l e v a t i o n s sometimes s u c k l e up t o 16 months of age, 

and t h i s s t i m u l u s may be i n h i b i t i n g e s t r u s f o r two c o n s e c u t i v e 

y e a r s . 

M o r t a l i t y r a t e s f o r s u b - a d u l t s a p p a r e n t l y change 

a n n u a l l y i n response to changes i n f o o d s u p p l y . Younger sub-

a d u l t s are i n poor c o n d i t i o n i n l a t e s p r i n g as a r e s u l t of 

the energy l o s t d u r i n g the denning p e r i o d and because of 

i n c r e a s e d energy demands as they f e e d d u r i n g l a t e A p r i l , May, 

and June. The f o o d a p p a r e n t l y i s poor f o r bears d u r i n g t h i s 

time, and the s u b - a d u l t s i n p a r t i c u l a r l o s t weight r a p i d l y . 

I have handled some bears 2-1/2 to 3-1/2 y e a r s of age i n May 

and June t h a t were so t h i n and weak they d i d not need to be 

drugged. I n t h a t c o n d i t i o n they must be v u l n e r a b l e to " c l i m a t i c 

changes and a number o f o t h e r d e c i m a t i n g f a c t o r s , any of which 

c o u l d change a n n u a l l y . T h i s l o s s i n weight i s not under 

endocrine c o n t r o l s i n c e b e a r s t h a t had a c c e s s to garbage o r 

were f e d d u r i n g t h i s same p e r i o d g a i n e d weight r a p i d l y . 

E r i c k s o n (1961:200), t o o , found t h a t penned b e a r s r e g a i n e d 

t h e i r weight r a p i d l y i n the s p r i n g . 

Other f o r c e s t h a t l i m i t d e n s i t y , though l e s s l i k e l y to 

a f f e c t p o p u l a t i o n s a n n u a l l y , are d i f f e r e n c e s i n behaviour and 

g e n e t i c c o m p o s i t i o n . T h i s study was begun w i t h the assumption 

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

t o r s , and the problem undertaken was to determine what those 

l i m i t i n g f o r c e s were. As shown i n the s e c t i o n s on m o r t a l i t y 
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a n d b e h a v i o u r i n t h i s p a p e r , i t n o w a p p e a r s t h a t b o t h e x t r i n s i c 

a n d i n t r i n s i c c a u s e s w o r k t o g e t h e r i n r e g u l a t i n g t h e B i g C r e e k 

b e a r p o p u l a t i o n a n n u a l l y a n d o v e r l o n g p e r i o d s . T h e m a j o r 

c a u s e s i n v o l v e d i n a n n u a l f l u c t u a t i o n s s e e m q u i t e d i f f e r e n t 

f r o m t h o s e i n v o l v e d i n l o n g - t e r m r e g u l a t i o n o f p o p u l a t i o n 

d e n s i t y . T h e a n n u a l c a u s e s o f p o p u l a t i o n c h a n g e s e e m c e n t r e d 

o n r e p r o d u c t i v e f a i l u r e a n d l o s s i n t h e s u b - a d u l t g r o u p . T h e s e 

c a u s e s a p p e a r t o b e a c o m b i n a t i o n o f e x t r i n s i c a n d i n t r i n s i c 

f o r c e s ; p o o r n u t r i t i o n , t h e p r i m a r y e x t r i n s i c f o r c e , a n d m a l e 

a n t a g o n i s m , p r o b a b l y t h e m o s t i m p o r t a n t i n t r i n s i c f o r c e . M a l e 

a n t a g o n i s m a p p a r e n t l y h e l p s b r e a k u p f a m i l y g r o u p s , r e s u l t s i n 

s o m e c a n n i b a l i s m , a n d f o r c e s d i s p e r s a l o f y o u n g , s e t t i n g t h e 

s t a g e f o r o t h e r c o n t r o l s . 

H a b i t a t i s i m p o r t a n t i n d e t e r m i n i n g b e a r d e n s i t y , b u t 

t h e b e a r s o n B i g C r e e k a l s o h a v e r e p r o d u c t i v e a n d b e h a v i o u r a l 

c h a r a c t e r i s t i c s t h a t a r e u n i q u e i n m a i n t a i n i n g l o n g - t e r m p o p u ­

l a t i o n l e v e l s . T h e s e c h a r a c t e r i s t i c s m a y b e e v o l u t i o n a r y 

a d a p t a t i o n s t o t h e s p r u c e f o r e s t o f t h e W e s t , s i n c e b e a r s o n 

B i g C r e e k a n d t h r o u g h o u t M o n t a n a h a v e s m a l l e r l i t t e r s t h a n 

e a s t e r n b e a r s . A p p a r e n t l y t h i s l o w e r a v e r a g e l i t t e r s i z e i s 

n o t a n i n d i c a t i o n o f a n u n e x p l o i t e d p o p u l a t i o n n o r w o u l d t h e 

a v e r a g e c h a n g e i f m o r e b e a r s w e r e k i l l e d , s i n c e t h e l i t t e r 

s i z e w a s c o n s t a n t t h r o u g h o u t t h e s t a t e a n d f r o m y e a r t o y e a r . 

A l s o c o r p o r a l u t e a a n d m a t u r e f o l l i c l e c o u n t s f r o m M o n t a n a 

a n d W a s h i n g t o n b e a r s w e r e t h e s a m e a s t h e l i t t e r c o u n t s , a n d 

l i t t e r s i z e s r e p o r t e d f o r A l a s k a n b l a c k b e a r s b y E r i c k s o n and 

N e l l o r ( 1 9 6 4 ) w e r e c o m p a r a b l e w i t h t h o s e o f B i g C r e e k b e a r s 
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r a t h e r t h a n w i t h t h o s e o f E a s t e r n b e a r s . A l o n g e r b r e e d i n g 

s e a s o n m i g h t a l s o b e a n a d a p t a t i o n o f b e a r s i n t h i s a r e a , b u t 

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

m e a s u r e d a d e q u a t e l y e l s e w h e r e . 

B e a r s l i v i n g i n a n a r e a l i k e B i g C r e e k m u s t come i n t o 

c o n t a c t w i t h e a c h o t h e r f a r m o r e o f t e n t h a n b e a r s d i s p e r s e d o n 

l a r g e home r a n g e s . S o c i a l b e h a v i o u r i s m o r e d e v e l o p e d i n t h i s 

c a s e , a n d w h a t t h i s m i g h t m e a n i n t e r m s o f r e p r o d u c t i o n o r 

s t r e s s i s u n m e a s u r e d . A l b r e c h t e t a l . (1959) h a v e s h o w n i n 

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

o f e g g p o d s l a i d b y e n s u i n g a d u l t s , b u t t h i s i s o p p o s e d b y a n 

i n h i b i t i o n o f e g g l a y i n g w h e n t h e a d u l t s a r e c r o w d e d . I t i s 

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

m a m m a l i a n a n d a v i a n p o p u l a t i o n s b y i n c r e a s i n g m o r t a l i t y r a t e s , 

e s p e c i a l l y a m o n g t h e o f f s p r i n g ( C h e a t u m a n d S e v e r i n g h a u s , 1950; 

T a n n e r , 1966; P e r r i n s , 1965). 

U n d e r n a t u r a l c o n d i t i o n s b l a c k b e a r s d o n o t f o r m l a r g e 

g r o u p s l i k e h e r b i v o r o u s a n i m a l s o r e v e n t h e s e v e r a l g e n e r a t i o n 

f a m i l y g r o u p s common t o g r i z z l y b e a r s . F a m i l y g r o u p s do s o m e ­

t i m e s r e m a i n i n t a c t f o r a b o u t t w o y e a r s , b u t , m o r e s i g n i f i c a n t l y , 

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

a l l o w s t h e m t o s h a r e a m i n i m u m r a n g e w h i l e a f o r m o f t e r r i t o ­

r i a l i t y s t i l l f u n c t i o n s t o r e g u l a t e p o p u l a t i o n d e n s i t y . My 

d a t a a r e n o t c o m p l e t e , b u t b e a r s r e s i d e n t i n a n a r e a t e n d t o 

e x c l u d e n o n - r e s i d e n t b e a r s w h i l e t h e y t o l e r a t e b e a r s w i t h whom 

t h e y a r e f a m i l i a r , t h e r e b y m a i n t a i n i n g c o n t i n u a l l y a h i g h e r 

p o p u l a t i o n d e n s i t y o n B i g C r e e k . T h i s f a m i l i a r i t y s t e m s a t 
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l e a s t i n p a r t f r o m e a r l i e r f a m i l y r e l a t i o n s h i p s , a n d m a y e v e n 

e x t e n d t o a d u l t s o f t h e s a m e s e x , a t l e a s t a m o n g f e m a l e s . 

C o n t r a r y e v i d e n c e o f b e a r s m o v i n g l o n g d i s t a n c e s t o g a r b a g e 

d u m p s o r s a l m o n s t r e a m s t h r o u g h t h e r a n g e s o f s t r a n g e b e a r s 

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

a n c e . C o m p a r a t i v e d a t a f r o m o t h e r a r e a s c o u l d c l a r i f y t h i s 

p o i n t . 

I f , a s my d a t a i n d i c a t e , t h e r e i s s u r v i v a l v a l u e i n 

t h e c o l o u r o f b e a r s ( s e e A p p e n d i x 2 ) , t h i s m a y b e f u r t h e r 

e v i d e n c e t h a t c l i m a t e i s i n v o l v e d i n t h e n u t r i t i o n a n d p o p u l a ­

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

t i o n o f t h e b r o w n p h a s e i n N o r t h A m e r i c a . T h e p e c u l i a r 

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

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

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

t h e b r o w n p h a s e i n t h e c e n t r a l R o c k y M o u n t a i n a r e a , s u r r o u n d e d 

b y a l m o s t e n t i r e l y b l a c k p o p u l a t i o n s a l o n g t h e w e s t c o a s t , i n 

t h e A r c t i c , a n d t h r o u g h o u t e a s t e r n a n d s o u t h e a s t e r n N o r t h 

A m e r i c a , i n d i c a t e s t h a t t h e b r o w n p h e n o t y p e i s s o m e h o w f a v o u r e d 

i n t h e c e n t r a l a r e a . T h e a m p l e o p p o r t u n i t y f o r g e n e f l o w i n 

t h e M i n n e s o t a - M a n i t o b a a n d N o r t h w e s t c o a s t a r e a s p r o b a b l y r u l e s 

o u t i s o l a t i o n . 

T h e c o n c l u d i n g i m p l i c a t i o n s o f my p o p u l a t i o n s t u d i e s o n 

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

g r a p h i c a l c o n d i t i o n s , B i g C r e e k i s e x c e l l e n t h a b i t a t f o r a d u l t 

b e a r s , b u t b e c a u s e o f c l i m a t i c e x t r e m e s , h i g h b e a r d e n s i t y , 

a n d o t h e r s h o r t c o m i n g s , i t i s a n h o s t i l e e n v i r o n m e n t f o r 
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s u b - a d u l t s . A n n u a l c h a n g e s i n b i r t h r a t e s a n d i n t h e s u r v i v a l 

o f s u b - a d u l t s c a u s e a n n u a l c h a n g e s i n p o p u l a t i o n d e n s i t y . 

T h o u g h t h e h a b i t a t , a n d t o s o m e d e g r e e b e h a v i o u r , a l l o w a 

d e n s i t y h i g h e r t h a n t h o s e i n e a s t e r n N o r t h A m e r i c a n a r e a s , 

B i g C r e e k b e a r s d o h a v e b e h a v i o u r a l a n d g e n e t i c a d a p t a t i o n s 

t h a t r e d u c e t h e s i z e a n d f r e q u e n c y o f l i t t e r s . T h e s e , a l o n g 

w i t h n u t r i t i o n , s e t l o n g - t e r m p o p u l a t i o n l e v e l s . C o u n t e r i n g 

t h i s , t h e s u r v i v a l r a t e s o f i n d i v i d u a l y o u n g a r e i n c r e a s e d 

b e c a u s e o f t h e s m a l l l i t t e r s i z e s a n d b e c a u s e t h e y o u n g r e c e i v e 

c a r e f r o m t h e i r m o t h e r s f o r l o n g e r p e r i o d s . T h i s c a r e 

a p p a r e n t l y e x t e n d s t o t h e e s t a b l i s h m e n t o f a s t r i c t s o c i a l 

h i e r a r c h y i n l o c a l a r e a s , a l l o w i n g a g r e a t e r d e n s i t y i n a 

b a s i c a l l y t e r r i t o r i a l s p e c i e s . 



PART I I I 

C O N C L U D I N G REMARKS 
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CHAPTER NINE 

CONCLUSIONS AND SUMMARY 

1. The multitude of d i f f e r e n t exposures and slopes 

throughout Big Creek provides a patchwork of habitat that 

ranges from d e s e r t - l i k e conditions to permanent snow f i e l d s . 

There were two major types of bear habitat on Big Creek; 

areas that were heavily forested and lower i n elevation, and 

areas that were t h i n l y forested, high i n elevation, and free 

of snow only during summer and f a l l . Bears had permanent 

home ranges i n the forested lower type, and most bears d i d 

not move into other portions of t h i s type under any circum­

stances, except d i s p e r s a l . The seasonally used areas d i d not 

support bears permanently, but when food was abundant there, 

bears from adjacent areas moved to i t f r e e l y . 

2. The Picea-Abies/Pachistima a s s o c i a t i o n was an impor­

tant component of bear habitat during a l l seasons. Other 

types of habitat were important seasonally: dry meadow areas 

i n e a r l y spring, snowslides and stream "bottoms i n early and 

mid-summer, and the Picea-Abies/Menziesia and Picea-Abies/ 

Xerophylum associations i n the f a l l . Clear-cut logged areas 

were avoided. 

3. Home ranges of Big Creek bears were very small compared 

with those elsewhere. Greatest movements averaged 1.6 miles 

f o r adult females and 3.9 f o r adult males. Home range estimates 
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based on measured movements were c o n s i d e r e d b e s t f o r B i g Creek 

bears because of the l i n e a r i t y o f the h a b i t a t and the extremes 

of e l e v a t i o n on the study a r e a . Ranges of a d u l t s of the same 

sex o v e r l a p p e d o n l y o c c a s i o n a l l y , but s u b - a d u l t ranges u s u a l l y 

c o i n c i d e d w i t h a d u l t female ranges. The ranges of one sub-

a d u l t male i n c r e a s e d as he matured, perhaps because an a d j a c e n t 

male was k i l l e d . 

4. There were no " m i g r a t i o n s " o f b e a r s , but b e a r s d i d 

congregate on s l i d e s or d r y meadow areas when such an a r e a 

was shared i n t h e i r ranges. Bears a l s o moved r e a d i l y w i t h i n 

t h e i r home ranges to the f o o d on seeded s t r i p s a l o n g l o g g i n g 

r o a d s . 

5. Bears on B i g Creek denned an average of 1-1/2 months 

l o n g e r than bears r e p o r t e d elsewhere. Winter comes e a r l y and 

i s s e v e r e , and a l l bears den r e g a r d l e s s of t h e i r n u t r i t i o n a l 

s t a t e . They seem to be w e l l adapted, however, to s u r v i v e even 

t h i s l o n g e r p e r i o d . Some of t h e i r b e h a v i o u r such as c u r l i n g 

and den b u i l d i n g i s s i m i l a r to t h a t of t r u e h i b e r n a t o r s , but 

most of the denning behaviour observed d u r i n g t h i s study 

i n d i c a t e s t h a t w i n t e r i s r a t h e r l i k e an extended w a i t i n g p e r i o d 

f o r the b e a r s . They are e a s i l y aroused by any approach to the 

den and are o f t e n q u i t e a c t i v e i n the den when under o b s e r ­

v a t i o n . 

6. D i s p e r s a l o f s u b - a d u l t s was common and i n v o l v e d 

m o s tly males. No e s t i m a t e o f the t r u e magnitude of t h i s d i s ­

p e r s a l from the a r e a was made, but 13 movements were r e c o r d e d . 

T e r r i t o r i a l i t y imposed by the a d u l t males seemed to be i n v o l v e d , 



135 

but d i s p e r s a l r a t e s may i n c r e a s e w i t h food s h o r t a g e s . 

7. The sex r a t i o of the t o t a l bears c a p t u r e d on B i g Creek 

was even, as were the sex r a t i o s f o r the cub and a d u l t age 

groups. Bears 1-1/2 or 2-1/2 y e a r s of age and o t h e r u n c l a s s i ­

f i e d s u b - a d u l t s d e v i a t e d s i g n i f i c a n t l y from an even sex r a t i o , 

p r o b a b l y because many s u b - a d u l t males moved through the a r e a . 

8. Females on B i g Creek were i n e s t r u s from l a t e May to 

e a r l y August, w i t h a peak from mid-June to m i d - J u l y . Male-

female p a i r s were observed o n l y d u r i n g June and J u l y , f i v e 

females from Washington had mature f o l l i c l e s between June 9 

and June 27, and one female from Washington had c o r p o r a l u t e a 

on June 14. 

9. No bears younger t h a n 4-1/2 y e a r s of age were observed 

i n e s t r u s on B i g Creek, and none of those observed was s u c c e s s ­

f u l i n r a i s i n g l i t t e r s b e f o r e 6-1/2 to 7-1/2 y e a r s of age. 

10. The average l i t t e r s i z e on B i g Creek was 1.7 and f o r 

a l l of Montana i t was 1.6. The average number of c o r p o r a l u t e a 

and mature f o l l i c l e s was 1.8 f o r B i g Creek and 1 .9 f o r 

Washington b e a r s . Y e a r l i n g l i t t e r s i z e s on B i g Creek averaged 

1.6. These averages are low compared w i t h l i t t e r counts of 

2.2 to 2.6 and c o r p o r a l u t e a counts of 2.4 f o r bears i n 

e a s t e r n N o r t h America. 

11. P o t e n t i a l l y , bears can have l i t t e r s e very o t h e r y e a r ; 

some be a r s on B i g Creek d i d have young t h a t o f t e n , but some 

ski p p e d two y e a r s and two s k i p p e d t h r e e y e a r s . Only 16 per 

cent of 96 a d u l t females examined had l i t t e r s . I n 1959 and 

1964 almost 50 per c e n t had l i t t e r s , but from 1961 through 
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1963 no marked females had young, although a few unmarked 

females on the area d i d have cubs those years. Reproductive 

rates declined when the abundance of huckleberries declined, 

and increased when huckleberry production increased, but t h i s 

may be a mere c o r r e l a t i o n . 

12. Hunters k i l l e d three per cent of the bears tagged i n 

1959, but by 1961 the k i l l increased to 10 per cent of the 

animals marked that year. Some of the forces involved i n 

natural population c o n t r o l remain obscure, however. 

13- L i t t l e evidence of the causes of prenatal or ea r l y 

mortality was found. Ultimate causes appear r e l a t e d to the 

small s i z e of the females, consumption of estrogen-like sub­

stances i n plants, or g e n e t i c a l l y c o n t r o l l e d behaviour. Bio-

assays showed that cow parsnip, which some bears eat i n the 

spring, i s powerfully anti-estrogenic. The p o t e n t i a l f o r 

delaying or i n h i b i t i n g the maturation of f o l l i c l e s i s obvious. 

S i m i l a r l y , whitebark pine nuts have an estrogen-like a c t i o n 

that could terminate pregnancy i n the fall.(Appendix 3 ) . 

14. Cub and adult m o r t a l i t y rates were low and no natural 

mortality was observed. Older sub-adults disappeared r a p i d l y 

from the population, but part of t h i s l o s s was from d i s p e r s a l . 

Annual v a r i a t i o n s i n sub-adult mortality rates from e x t r i n s i c 

f a c t o r s are quite probable since many bears of that age group 

are i n extremely poor condition i n l a t e spring. No mortality 

during the denning period was recorded f o r 31 bears. 

15. Internal and external parasites were found i n Big 

Creek bears, but only t i c k s were abundant. No diseased animals 
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were found. P r e d a t i o n by a d u l t b l a c k and g r i z z l y b e a r s on 

s m a l l b l a c k bears was r e c o r d e d i n B i g Greek and v i c i n i t y , b u t 

the i n c i d e n c e was low. 

16. C l i m a t e i n f l u e n c e s n u t r i t i o n by extendi n g the denning 

p e r i o d and by c r e a t i n g annual f l u c t u a t i o n s i n food q u a l i t y . 

C l i m a t e seems thus i n d i r e c t l y i n v o l v e d i n m o r t a l i t y . 

17. A g o n i s t i c b e h a v i o u r i n b l a c k b e a r s i s more h i g h l y 

developed than was f o r m e r l y r e c o g n i z e d , and f a m i l y b e h a v i o u r a l 

r e l a t i o n s h i p s are e l a b o r a t e . The f a m i l y group a l s o b e n e f i t s 

from c o o p e r a t i o n d u r i n g the denning p e r i o d . Females sometimes 

defend the young a g a i n s t man and a g a i n s t a d u l t males. 

18. F a m i l y r e l a t i o n s h i p s u s u a l l y endure 1-1/2 y e a r s and 

th e n break up i n l a t e June. My o b s e r v a t i o n s suggest t h a t 

d u r i n g the b r e e d i n g season the male d i s r u p t s the f a m i l y group 

through a g g r e s s i o n towards the young. Some f a m i l y groups may 

endure l o n g e r than normal a t h i g h e l e v a t i o n s because females 

s k i p the e s t r o u s c y c l e two y e a r s . Some f a m i l y r e l a t i o n s h i p s 

r e s u l t i n permanent a s s o c i a t i o n s . 

19. S e a s o n a l changes i n b e h a v i o u r i n f l u e n c e d i s p e r s i o n of 

bear p o p u l a t i o n s . Males and females t r a v e l s i d e by s i d e 

d u r i n g the b r e e d i n g season, but the r e s t o f the year b e a r s 

keep a mutual d i s t a n c e o f 50 y a r d s o r more. 

20. Bears have a reduced s e n s i t i v i t y to danger from autumn 

through w i n t e r . T h i s a i d s i n s u r v i v a l , s i n c e they are not 

e a s i l y f r i g h t e n e d away from the p r o t e c t e d a r e a o f t h e i r den. 

21. T e r r i t o r i a l b ehaviour i n b e a r s i s s t r o n g l y i n d i c a t e d 

by t h i s study, though i t i s masked by " s o c i a l groups" of b e a r s 
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that t o l e r a t e each other, but exclude other bears. Contrary 

evidence of bears moving long distances to garbage dumps or 

salmon streams might be explained by learned behaviour. 

22. I n d i v i d u a l v a r i a t i o n i n behaviour i s great, ranging 

from d o c i l e to very aggressive types. Survival rates may be 

aff e c t e d by these d i f f e r e n c e s . 

23. The density estimates of approximately one bear per 

square mile on the Big Creek study area were high compared 

with estimates from elsewhere. The density on Big Creek 

declined from I960 to 1966, but recovery was noted during 

1965 and 1966 as reproductive rates increased. 

24. Cub s u r v i v a l was high from 1/2 to 1-1/2 years of age, 

but the young then r a p i d l y disappear from the population 

through death and d i s p e r s a l . Adults are stable i n the popula­

t i o n because t h e i r s u r v i v a l rate i s high, and they do not d i s ­

perse from the area. 

25. Adult females from high elevations on Big Creek were 

l i g h t e r i n weight than those from lower elevations, and 

i n d i v i d u a l s showed a great seasonal change i n weight. Sub-

adults on Big Creek were smaller than bears of the same age 

elsewhere, probably because they had poor food f o r a longer 

period i n the spring. A genetic cause cannot yet be ru l e d 

out, however, since small s i z e could be r e l a t e d to the colour 

of bears. 

26. The weights of the sub-adults were d i s t i n c t i n t h e i r 

range i f care was taken to compare only the weights of animals 

captured during the same month of the year. 
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27. During A p r i l t o e a r l y J u l y most bears l o s t weight or 

o n l y j u s t m a i n t a i n e d t h e i r weight, but from m i d - J u l y u n t i l 

they denned they gained up t o 1.5 pounds p e r day. On B i g Creek 

in c l e m e n t weather p r o b a b l y slows the r a t e of g a i n near denning 

time, but bears d i d not cease f e e d i n g as has been r e p o r t e d 

elsewhere. 

28. The brown phase makes up o n e - t h i r d o f the B i g Creek 

p o p u l a t i o n , and brown bears are found throughout the c e n t r a l 

Rocky Mountain r e g i o n . C o l o u r i s no doubt c o n t r o l l e d genet­

i c a l l y i n the b l a c k bear, but the mechanism remains obscure. 

29. Annual changes i n p o p u l a t i o n d e n s i t y are c o r r e l a t e d 

w i t h a d e c l i n e i n average weights of be a r s ; a lower r a t i o o f 

a d u l t to young animals, a v i r t u a l absence of r e p r o d u c t i o n 

d u r i n g 1961-1963, i n c r e a s e d h u n t i n g p r e s s u r e through 1963, 

i n c r e a s e d l o g g i n g a c t i v i t y , and poor b e r r y c r o p s from 1961-

1963. T r a p p i n g o p e r a t i o n s may a l s o have c u r t a i l e d the popu­

l a t i o n d e n s i t y s l i g h t l y . The number of s u b - a d u l t s i n the 

p o p u l a t i o n d e c l i n e d as d e n s i t y d e c l i n e d , b u t the number of 

a d u l t s d i d not v a r y s i g n i f i c a n t l y d u r i n g the study, p r i m a r i l y 

because a d u l t b e a r s are l o n g - l i v e d , are s t r o n g l y a t t a c h e d t o 

t h e i r home range a r e a , and have a low annual m o r t a l i t y r a t e . 

30. Long-term c o n t r o l o f p o p u l a t i o n d e n s i t y seems 

dependent on the h a b i t a t of B i g Creek and on unique r e p r o ­

d u c t i v e and b e h a v i o u r a l c h a r a c t e r i s t i c s of the bears r e s i d e n t 

t h e r e . C o n d i t i o n s seem e x c e p t i o n a l l y f a v o u r a b l e f o r a d u l t 

b e a r s , b u t weaned s u b - a d u l t s l e a d a p r e c a r i o u s e x i s t e n c e and 

o f t e n p e r i s h . 
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F i r s t Capture Second Capture Loss Q r 

Bear Date Weight Date . Weight Gain No. of 
Uo7~Sex (lbs.) ( l b s . ) (lbs.) Days 

174 M 6-19-64 13 6-30-64 15 +2 
56 M 6-4-60 42 6-29-60 40 -2 

160 M 6-26-64 55 7-1-64 52 -3 
170 M 6-4-64 38 6-15-64 37 -1 
163 M 6-28-64 53 7-16-64 66 +13 
172 M 6-15-64 39 7-9-64 46 +7 
169 F 6-4-64 52 6-29-64 51 -1 
170 M 6-8-65 80 7-16-65 91 +11 
61 F 5-27-63 65 5-31-63 69 +4 

157 M 6-7-65 72 7-13-65 82 +10 
31 M 6-30-60 56 7-7-60 56 0 
10 F 6-4-60 103 7-21-60 92 -11 
48 F 5-21-60 52 6-5-60 52 0 
51 F 5-22-60 107 6-5-60 98 -9 

203 M 6-27-65 62 7-13-65 65 +3 
168 F 6-4-64 67 6-12-64 65 -2 
49 M 5-22-60 195 7-7-60 187 -8 
50 M 5-22-60 190 6-20-60 190 0 
62 M 6-28-61 173 7-25-61 175 +2 

162 F 6-23-65 114 7-9-65 120 +6 
87 F 6-4-65 115 6-23-65 125 +10 
50 M 6-5-65 263 6-26-65 270 +7 

11 
22 

5 
11 
18 
24 
25 
38 

4 
36 

7 
47 
13 
14 
16 

8 
47 
29 
27 
16 
19 
21 

Table 16. Gain or l o s s i n weight f o r 22 bears over various 
periods during the spring. 
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Bear 
No. Sex 

F i r s t Capture 
Date Weight 

( l b s . ) 

Second Capture 
Date Weight 

( l b s . ) 
G a i n 
( l b s . ) 

No. o: 
Days 

17 F 8-7-59 25 8-25-59 42 +17 18 
18 F 8-7-59 25 8-22-59 35 +10 15 
72 F 7-20^60 18 8-20-60 22 +4 30 

69 F 7-19-60 41 8-4-60 44 +3 14 
120 F 7-13-61 49 8-7-61 59 +10 25 

8 M 7-25-59 40 8-26-59 58 +18 31 
18 F 8-7-61 73 8-18-61 80 +7 11 

2 F 7-21-60 103 9-12-60 170 +67 53 
1 F 7-14-59 155 8-26-59 200 +45 40 

25 F 8-11-59 141 8-27-59 152 +11 16 
75 F 7-13-61 114 8-4-61 148 +34 22 

75 F 8-4-61 148 8-7-61 151 +3 3 

77 M 8-4-60 198 11-6-60 288 +90 94 
62 M 7-10-64 235 ' 9_4_64- 265 +30 45 

Table 17. G a i n i n weight o f 14 b e a r s d u r i n g l a t e summer 
and autumn. 



F i g u r e 23. Newhouse 150 s t e e l t r a p , canvas f o r 
weighing b e a r s , and a r e c o v e r i n g 
b l a c k b e ar. 



F i g u r e 24. Cubby type t r a p s i t e showing s t e p p i n g s t i c k s . 



F i g u r e 26. Open f o r e s t type. 

F i g u r e 27. Snowslide through a mature s p r u c e - f i r f o r e s t . 



F i g u r e 28. Dry meadow type i n the s p r u c e - f i r f o r e s t . 

F i g u r e 29. Seeded s t r i p a l o n g the B i g Creek r o a d . 
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APPENDIX 2 

COLOUR PHASE 

The black bear i s one of several North American 

species known f o r the existence of d i f f e r e n t colour phases i n 

the population. The r e l a t i v e abundance of the several phases 

d i f f e r s i n a broad regional pattern throughout the range 

(Cowan, 1938). Nothing i s known of the genetics of colour 

phase i n the black bear, but the occurrence of the l i g h t brown 

phase as an abundant element throughout the Central Rocky-

Mountain area over a period of more than a century suggests a 

s e l e c t i v e force functioning to maintain a balanced polymorphism. 

Speculation on the possible genetic mechanisms i n force are 

beyond the scope of the present study, but some of my observa­

tions suggest a possi b l e mechanism whereby the brown phase may 

experience at l e a s t p e r i o d i c and l o c a l s e l e c t i v e advantages. 

On Big Creek 32.3 per cent of 158 bears were brown, 

and 8.2 per cent of these were of the l i g h t brown phase. A l l 

l i g h t brown bears ( f i v e ) were females. Of 75 cubs and yearlings 

examined, 44.0 per cent were brown, while 31•2 per cent of 77 

adults were brown. Females of the black phase had mostly black 

cubs (80.0 per cent), while brown females had mostly brown cubs 

(86 .2 per cent); each had a low incidence of mixed l i t t e r s 

(Tables 18 and 19) . 
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J T e m a l e L i t t e r s o f C u b s a n d Y e a r l i n g s 

C o l o u r N o . B l a c k B r o w n M i x e d 

B l a c k 29 22 4 3 

B r o w m 16 1 13 2 

T o t a l 45 (23) (17) (5) 

T a b l e 18. T h e c o l o u r o f f e m a l e b e a r s a n d t h e c o l o u r 
c o m p o s i t i o n o f l i t t e r s . 

A n i m a l B l a c k B r o w n L i g h t B r o w n 

C u b s a n d Y e a r l i n g s 

B l a c k M o t h e r 36 9 0 

B r o w n M o t h e r 3 19 5 

T o t a l (39) (28) (5) 

A l l S u b - a d u l t s 54 20 7 

A l l A d u l t s 53 19 5 

T o t a l ( a l l b e a r s ) (107) (39) (12) 

T a b l e 19. C o l o u r p h a s e s o f b e a r s c a p t u r e d o n t h e B i g C r e e k 
s t u d y a r e a . 
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A review of the l i t e r a t u r e and a survey mailed to 

Game Departments showed that the "brown phase i s common i n 

black bears from c e n t r a l B r i t i s h Columbia and Alberta south 

to Colorado and C a l i f o r n i a (Figure 30). The c e n t r a l Rocky 

Mountain area harbours the greatest numbers of brown bears, 

but they are abundant i n the S i e r r a Nevadas i n C a l i f o r n i a and 

i n the Cascade Mountains i n southern Washington (Black, 1958; 

Hamilton, 194-3; E l l i o t , 1901; Cowan, 1938; A. W. Erikson, 

R. F. Harlow, and L. E. Brunnett, personal communication). 

The bears i n t h i s area are often considered to be of the sub­

species U. a. cinnamomum. Arizona and Texas have too few 

bears l e f t today to determine any r a t i o s . 

The brown phase seems most common along a l i n e running 

from c e n t r a l C a l i f o r n i a to Saskatchewan ( G r i n n e l l et a l . , 1937; 

Cowan, 1938; M i l l e r , 1963; C. E. Kebbe, personal communication). 

Pierson (1964) reported that of 517 bears trapped i n western 

Washington i n 1964, 31 per cent of those taken i n the 

Mt. St. Helens area were brown, while those taken on the 

Olympic Peninsula 100 miles northwest were a l l black. 

In many species colour i s r e l a t e d to d i f f e r e n t i a l 

predation or to sexual behaviour. Gloger's Rule states that 

i n some species colour i s an adaptation to c l i m a t i c conditions. 

Colour i n bears was investigated to test whether the su r v i v a l 

of d i f f e r e n t coloured animals was r e l a t e d to the environment, 

and i f they were re l a t e d , i n what way. Natural m o r t a l i t y i n 

bears seems highest i n the sub-adult group i n spring when 

they are i n poor p h y s i c a l condition and are feeding on the 
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5 0 0 m i l e s 

F i g u r e 5 0 . The d i s t r i b u t i o n of the. brown phase i n b l a c k 
b e a r s . D i s t r i b u t i o n o f the s p e c i e s i s based on 
A F i e l d Guide to the Mammals. W. H. B u r t and 
R. P. G r o s s e n h e i d e r . 1964. Houghton M i f f l i n 
Co., Boston x x i i i + 284 pp. 
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open d r y meadow a r e a s . I t seemed p o s s i b l e , t h e r e f o r e , t h a t 

i f c o l o u r was r e l a t e d i n some way to c a p a c i t y t o o b t a i n f o o d 

d u r i n g t h i s p e r i o d , t h e r e c o u l d be a s e l e c t i v e mechanism 

o p e r a t i n g . A c c o r d i n g l y , I have assembled the o b s e r v a t i o n s 

r e f e r r i n g to c o l o u r phase and the l e n g t h of time spent f e e d i n g 

i n the c h o i c e exposed a r e a s . O b s e r v a t i o n s were made on 

276 b e a r s p r i m a r i l y d u r i n g May and June. The r e s u l t s were 

as f o l l o w s : 

No. of Bears Observed Percentage Brown 
Time T o t a l B l a c k Brown Expected A c t u a l 

1:00 A.M. to 
8 :00 A.M. and 
5:00 P.M. to 
10:00 P.M. 150 110 40 32.3 26.7 

8:00 A.M. to 
5:00 P.M. 126 72 54 32.3 42.8 

E x p e c t e d v a l u e s were based on the c o l o u r of 158 b e a r s c a p t u r e d 

on B i g Creek and on the assumption brown bears and b l a c k b e a r s 

have an equal p r o b a b i l i t y of b e i n g c a p t u r e d . The number of 

brown b e a r s observed d u r i n g mornings and evenings d i d not 

d e v i a t e s i g n i f i c a n t l y from the expected, b u t d u r i n g midday 

(8:00 A.M. to 5:00 P.M.) the number o f brown b e a r s observed 

was h i g h e r than expected ( f i v e p e r c e n t l e v e l of s i g n i f i c a n c e 

u s i n g the Chi-square t e s t ) . 

H i n g s t o n (1933) says bears can be an obvious c o l o u r 

such as b l a c k because they have l i t t l e to f e a r . I n h e r e n t i n 

t h i s i s the i m p l i c a t i o n t h a t brown phases would be s e l e c t e d 
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f o r u n d e r h e a v y p r e d a t i o n . I n f o r m a t i o n o n p r e d a t i o n o n b e a r s 

i s s c a n t y , b u t a s I n o t e d e a r l i e r , b o t h a d u l t b l a c k b e a r s a n d 

g r i z z l y b e a r s a r e p r e d a t o r s o n s m a l l b l a c k b e a r s . L e w i s a n d 

C l a r k i n 1804 a n d 1805 s a w f e w b l a c k b e a r s i n t h e g r i z z l y 

c o u n t r y b e t w e e n t h e l i t t l e M i s s o u r i R i v e r i n N o r t h D a k o t a a n d 

t h e C o l u m b i a R i v e r ( B u r r o u g h s , 1961) w h e r e t h e y a r e now common, 

a n d t h i s i m p l i e s t h a t p r e d a t i o n m i g h t h a v e b e e n s i g n i f i c a n t 

i n t h e p a s t . B r o w n b e a r s a r e h a r d e r t o s e e o n o p e n h i l l s i d e s , 

s u g g e s t i n g t h e r e v e r s e o f t h e w e l l - k n o w n p h e n o m e n a o f 

i n d u s t r i a l m e l a n i s m i n m o t h s , b u t w h e t h e r t h i s w o u l d b e p r o ­

t e c t i o n a g a i n s t a p r e d a t o r y g r i z z l y , a n a d u l t b l a c k b e a r , o r 

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

s c e n t m o r e t h a n v i s i o n i n t h e i r h u n t i n g . 

A p o s s i b l e a l t e r n a t e e x p l a n a t i o n f o r t h e m a i n t e n a n c e 

o f t h e b r o w n p h a s e i n t h i s r e g i o n c o n c u r s i n p a r t w i t h 

G l o g e r ' s R u l e . O n a c o n t i n e n t a l s c a l e , m o s t o f t h i s a r e a l i e s 

w i t h i n w h a t i s k n o w n a s t h e G r e a t A m e r i c a n D e s e r t . D e s p i t e 

t h e r a i n f o r e s t c o n d i t i o n s e x i s t i n g w i t h i n my a r e a ( s e e 

C h a p t e r 2 ) , t h o s e h a b i t a t s m o s t c r i t i c a l t o b e a r s i n s p r i n g 

a n d e a r l y s ummer a r e i n e f f e c t " d e s e r t " a r e a s . B y m i d - J u n e 

t h e v e g e t a t i o n o n t h e s e e x p o s e d a r e a s h a s f l o w e r e d , f r u i t e d , 

a n d c o m p l e t e d i t s g r o w t h . T h e s e o p e n i n g s a r e e s p e c i a l l y 

i m p o r t a n t t o s u b - a d u l t a n i m a l s , w h i c h a r e i n e x t r e m e l y p o o r 

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

r i g o u r s o f w i n t e r a n d t h e h e a v y t i c k i n f e s t a t i o n s . T h e y 

a p p a r e n t l y h a v e d i f f i c u l t y o b t a i n i n g a d e q u a t e n u t r i e n t s f r o m 

t h e f o r b s , s e d g e s , a n d g r a s s e s , a n d t h e y e i t h e r l o s e o r b a r e l y 
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m a i n t a i n t h e i r weight. Under these c o n d i t i o n s , the l e n g t h of 

time they can f e e d each day c o u l d become c r i t i c a l . As I 

noted e a r l i e r , d u r i n g s p r i n g b e a r s o f the brown phase f e e d 

over a l o n g e r p e r i o d on the open areas which produce more 

fo o d . By f e e d i n g l o n g e r i n each 24 hour p e r i o d , t h e y t h e r e b y 

c o u l d be s e l e c t e d f o r d u r i n g s p r i n g . Seven s u b - a d u l t s o f the 

brown phase d i d g a i n an average o f t h r e e pounds, w h i l e nine 

o f the b l a c k phase g a i n e d no weight d u r i n g a t h r e e week 

p e r i o d i n the s p r i n g , but the d i f f e r e n c e s were not s t a t i s ­

t i c a l l y s i g n i f i c a n t . I t has been shown f o r o t h e r s p e c i e s 

(Gershenson, 194-5) t h a t t h e r e can be d i f f e r e n t i a l s u r v i v a l 

o f c o l o u r phases of mammals, and H a m i l t o n and Heppner (1967) 

found t h a t the a b s o r p t i o n of r a d i a n t s o l a r energy i n c r e a s e d 

g r e a t l y when they dyed b l a c k the f e a t h e r s of white Zebra 

F i n c h e s ( P o e p h i l a c a s t a n o t i s ) . 

Dowdeswell (1955) says the s e l e c t i v e advantage i n 

polymorphic s p e c i e s can be up to 3 0 p e r c e n t and d e s c r i b e s 

a change i n form o f the meadow brown b u t t e r f l y ( M a n i o l a  

j u r t i n a ) i n one y e a r when g r a z i n g by c a t t l e was d i s c o n t i n u e d 

i n an a r e a . Sheppard (I960) and o t h e r s have p o i n t e d out 

t h a t g e n e t i c p r o p e r t i e s can seldom be n e u t r a l i n t h e i r e f f e c t 

f o r more than a s h o r t p e r i o d of time. Whatever the s e l e c t i v e 

advantage of the brown phase i n b e a r s , i t need o n l y be s l i g h t . 

I t seems p o s s i b l e from my o b s e r v a t i o n s t h a t c l i m a t e i s i n ­

v o l v e d i n m a i n t a i n i n g the c e n t r a l Socky Mountain brown p o p u l a ­

t i o n through a g r e a t e r t o l e r a n c e by s u b - a d u l t s of the brown 

phase to a r i d c o n d i t i o n s d u r i n g s p r i n g and e a r l y summer. I t 
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w o u l d b e i n t e r e s t i n g t o e x p e r i m e n t w i t h t h e r e l a t i v e t o l e r a n c e 

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



163 

APPENDIX 3 

HORMONAL ACTIVITY OP CERTAIN BEAR POODS 

Many plants fed to domestic l i v e s t o c k contain 

estrogenic substances ( K i t t s , I960; B i c k o f f , 1961) and a n t i ­

estrogenic substances (Adler, 1962; Cook and K i t t s , 1964), 

and both compounds at c e r t a i n times of the year have dele­

terious e f f e c t s on the reproduction of laboratory animals. 

The compounds are r e a d i l y taken i n through the di g e s t i v e 

system, and t h e i r presence can be e a s i l y detected with 

bioassays. Since bears on Big Creek are almost e x c l u s i v e l y 

vegetarians (Tisch, 1961) and concentrate on c e r t a i n plant 

foods at each season of the year, I postulated that some of 

these foods might play a r o l e i n determining bear reproduc­

t i v e rates as has been shown to be the case i n sheep by 

Bennetts et a l . (1946). My hypothesis was that s i m i l a r 

external hormones could be present i n plants eaten by bears 

and that they might disrupt the c r i t i c a l endocrine balance 

necessary either f o r ovulation, implantation, or maintenance 

of pregnancy before implantation. Experimentally, ovulation 

can be prevented and pregnancy can be terminated with 

i n j e c t i o n s of synthetic hormones (see page 166). The period 

during which the unimplanted bl a s t o c y s t s are c a r r i e d loose 

i n the uterus has been suggested as a c r i t i c a l period f o r 



the pine marten by Enders and Pearson (1943). The assumption 

was made i n t h i s study that t h i s might also be a vulnerable 

period f o r bears, and bioassays were made of foods abundant 

i n the d i e t s of bears during the breeding season, during the 

delay period, and near implantation time. 

Several bear foods were c o l l e c t e d , and bioassays were 

made to determine t h e i r estrogenic and anti-estrogenic 

a c t i v i t y . The samples were c o l l e c t e d on the study area at 

the time the plants were being eaten and they were then 

frozen u n t i l the bioassays could be made. The bioassays of 

forage plants were undertaken on female r a t s using the tech­

nique described by B i e l y and K i t t s (1964). Gstrovasky and 

K i t t s (1963) have shown that s i m i l a r substances are r e a d i l y 

absorbed through the digestive system of r a t s and the 

assumption was made that they would be s i m i l a r l y absorbed 

i n bears. 

Pour bear foods that are eaten i n large quantities 

during periods that could be c r i t i c a l were tested. Chloro­

form (anti-estrogenic) and ether (estrogenic) extracts from 

huckleberries were highly t o x i c when in j e c t e d into experi­

mental r a t s (Table 20). In the 1965 experiments a l l r a t s 

died within a few minutes a f t e r the huckleberry i n j e c t i o n s , 

but i n the 1966 experiments enough of the r a t s l i v e d to show 

that the b e r r i e s had no hormone-like a c t i v i t y . Even though 

attempts had been made to p u r i f y the extracts, they caused 

massive hemorrhages and inflammation of the v i s c e r a . 



P l a n t 
S p e c i e s 

T r e a t m e n t G r o u p s ( N = 6 ) 

P l a n t 
S p e c i e s 

C o n t r o l ( s a l i n e ) E s t r a d i o l - 1 7 - .0. F r a c t i o n A 
( e s t r o g e n i c ) 

- F r a c t i o n B + 
e s t r a d i o l - 1 7 - - f 
( a n t i - e s t r o K e n i c ) 

P i n u s 
a l b i c a u l i s 

W h o l e s e e d s 
± S.D. 

M e a t o n l y 
± S.D. 

S h e l l o n l y 
± S.D. 

H e r a c l e u m 
l a n a t u m - S.D. 

A n g e l i c a 
d a w s o n i - S.D. 

V a c c i n i u m 
m e m b r a n a c e u m 

* ± S.D. 

M.U.W.as 
B.W. U.W. P e r C e n t 

B.W. 

M.U.W.as 
B.W. U.W. P e r C e n t 

B.W. 

M.U.W.as 
B.W. U.W. P e r C e n t 

B.W. 

M.U.W.as 
B.W. U.W. P e r C e n t 

B.W. 

P i n u s 
a l b i c a u l i s 

W h o l e s e e d s 
± S.D. 

M e a t o n l y 
± S.D. 

S h e l l o n l y 
± S.D. 

H e r a c l e u m 
l a n a t u m - S.D. 

A n g e l i c a 
d a w s o n i - S.D. 

V a c c i n i u m 
m e m b r a n a c e u m 

* ± S.D. 

4 6 . 6 * 2 1 . 5 0 . 0 4 6 
± 0 . 0 0 5 

n I I n 

n I I n 

5 0 . 9 * 6 6 . 7 0 . 1 3 1 
- 0 . 0 1 0 

II I I 11 

I t I t I t 

4 9 . 7 3 3 . 9 0 . 0 7 1 
± 0 . 0 0 8 

11 11 t i 

t i i t n 

5 5 - 0 8 0 . 8 0 . 1 4 8 
± 0 . 0 2 3 

tt t i 11 

n 11 i t 

5 1 . 3 2 4 . 4 0 . 0 4 8 
± 0 . 0 1 0 

4 9 . 9 4 0 . 4 0 . 0 8 1 
± 0 . 0 1 6 

5 3 . 4 3 6 . 8 0 . 0 6 9 
± 0 . 0 0 2 

5 1 . 5 § 9 . 3 0 . 1 3 5 
± 0 . 0 4 1 

4 8 . 3 5 2 . 1 0 . 1 0 8 
± 0 . 0 1 8 

5 3 . 8 * * 4 8 . 9 0 . 0 9 2 
± 0 . 0 1 5 

4 7 . 5 3 6 . 8 0 . 0 7 8 
± 0 . 0 1 7 

4 8 . 8 3 8 . 3 0 . 0 7 8 
± 0 . 0 2 0 

5 2 . 0 2 7 . 6 0 . 0 5 4 

± 0 . 0 1 2 

4 0 . 9 * 3 2 . 0 0 . 0 7 6 
± 0 . 0 1 8 

4 9 . 3 5 6 . 7 0 . 1 1 4 
± 0 . 0 2 8 

5 2 . 3 7 7 . 2 0 . 1 4 8 
± 0 . 0 1 3 

* * N = 4 * N = 5 

T a b l e 2 0 . T h e e f f e c t o f s u b c u t a n e o u s i n j e c t i o n s o f e t h e r ( F r a c t i o n A ) a n d c h l o r o f o r m 
( F r a c t i o n B ) e x t r a c t s o n t h e u t e r i n e w e i g h t o f l a b o r a t o r y r a t s (B.W. = m e a n b o d y 
w e i g h t i n g r a m s w h e n s a c r i f i c e d , U.W. = m e a n u t e r i n e w e i g h t i n mg., M.U.W. = m e a n 
u t e r i n e w e i g h t e x p r e s s e d a s a. p e r c e n t a g e o f b o d y w e i g h t - s t a n d a r d d e v i a t i o n ) . 
T h e m e a t o f P i n u s s e e d s w a s h i g h l y e s t r o g e n i c ; H e r a c l e u m w a s s t r o n g l y a n t i ­
e s t r o g e n i c . 
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Two of the p l a n t s t e s t e d gave s i g n i f i c a n t r e s u l t s and 

need f u r t h e r comment: (1) the seeds (meat o n l y ) of the w h i t e ­

bark p i n e were found t o be h i g h l y e s t r o g e n i c , and (2) the 

e n t i r e p l a n t o f cow p a r s n i p was found to be extremely a n t i ­

e s t r o g e n i c . N e i t h e r o f these s p e c i e s i s d i s t r i b u t e d g e n e r a l l y 

over the study a r e a ( F i g u r e 31); t h e r e f o r e o n l y a p o r t i o n of 

the b e a r p o p u l a t i o n would have ac c e s s to l a r g e q u a n t i t i e s of 

each f o o d . Bears f e e d on the cow p a r s n i p e x t e n s i v e l y i n the 

l a t e s p r i n g and e a r l y summer and on whitebark p i n e cones f o r 

a s h o r t time i n e a r l y September ( T i s c h , 1961). White c l o v e r , 

a f a v o u r e d f o o d of c e r t a i n B i g Creek b e a r s d u r i n g l a t e s p r i n g , 

has a l s o been shown by B i e l y and K i t t s (1964) to be a n t i ­

e s t r o g e n i c . 

The consumption o f a n t i - e s t r o g e n i c compounds by 

domestic s t o c k has been shown sometimes to d i s r u p t or p r e v e n t 

the onset o f e s t r u s by i n h i b i t i n g m a t u r a t i o n of f o l l i c l e s 

( B ennetts e t a l . , 1946). T h i s s t u d y has shown t h a t b e f o r e 

and d u r i n g the b r e e d i n g season some bears on B i g Creek eat 

white c l o v e r and g r e a t q u a n t i t i e s of cow p a r s n i p , b o t h of 

which c o n t a i n p o w e r f u l a n t i - e s t r o g e n i c compounds. The p o t e n ­

t i a l f o r u p s e t t i n g r e p r o d u c t i o n i s o bvious, p r o v i d i n g my 

assumption i s v a l i d t h a t these substances, too, are r e a d i l y 

absorbed from the d i g e s t i v e t r a c t . Cow p a r s n i p i s c i r c u m p o l a r 

i n d i s t r i b u t i o n , and i t has p r o b a b l y been an important bear 

f o o d throughout the e v o l u t i o n o f b l a c k b e a r s . I t c o u l d be 

argued, t h e r e f o r e , t h a t b e a r s would have a c q u i r e d t o l e r a n c e 

t o these s u b s t a n c e s . The matter r e q u i r e s f u r t h e r e x p e r i m e n t a l 



F i g u r e 31. T h e a p p r o x i m a t e d i s t r i b u t i o n o f w h i t e b a r k p i n e a n d c o w p a r s n i p o n t h e H 
B i g C r e e k s t u d y a r e a . 
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study, however, as there i s some i n d i c a t i o n that cow parsnip 

does di s r u p t the estrous c y c l e . For example, one female 

(No. 61) resident i n an area on Langford Creek where cow 

parsnip i s abundant had not yet produced cubs i n 1965 when 

she was 5-1/2 years o l d . She was i n estrus l a t e r than normal 

i n the breeding season of 1965, hut unfortunately I was not 

able to locate her i n the spring of 1966 to determine whether 

she had young. Cow parsnip sometimes forms almost the t o t a l 

d i e t f o r days or weeks at times when a bear's reproductive 

cycle could be vulnerable to inte r f e r e n c e . In a r e l a t e d 

study P i n t e r and Negus (1965) fed dry or sprouted wheat to 

d i f f e r e n t groups of Microtus montanus, and with t h e i r data 

they proposed that compounds present i n the green shoots were 

responsible f o r better reproductive performance by c o n t r o l l i n g 

the timing of estrus. Bears l i v i n g i n an area abundant i n cow 

parsnip should be compared with bears i n neighboring areas 

eating other foods. 

Estrogen-like substances which may contribute to 

extensive reproductive f a i l u r e by causing the l o s s of young 

are also present i n bear foods. Data obtained by Wimsatt 

(1963) in d i c a t e that during the delay period the black bear 

b l a s t o c y s t must be i n a progestational uterus. Both Wimsatt 

(1961) and Erickson and N e l l o r (1964) thought that corpora 

l u t e a i n bears stayed f u n c t i o n a l u n t i l p a r t u r i t i o n . An 

increased growth of ovarian f o l l i c l e s i n the f a l l before 

implantation, also reported by Wimsatt (1963), suggests that 

there i s a d d i t i o n a l estrogen production then.. Perhaps t h i s 
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increase i n estrogen t r i g g e r s implantation of the blastocysts 

i n bears j u s t as i t does i n the r a t and mouse (Nutting and 

Meyer, 1963; Mayer, 1963; Shelesnyak and Kraicer, 1963; and 

others). An e a r l i e r or l a t e r surge of estrogen-like substances 

into the system from plant sources could e a s i l y d isrupt the 

balance necessary f o r implantation or s u r v i v a l of b l a s t o c y s t s . 

Experimentally, estrogen has been shown to i n t e r f e r e with 

implantation i n r a t s when given i n large doses (Nutting and 

Meyer, 1963). Parkes and Bellerby (1926) using mice and 

Greenwald (1957) using r a b b i t s have shown that a postimplan-

t a t i o n increase i n natural estrogens w i l l r e s u l t i n embryo 

l o s s . Brambell et a l . (1948) working with r a b b i t s and 

Balser (1964) using wild coyotes (Canis l a t r a n s ) showed 

s i m i l a r e f f e c t s using the synthetic estrogenic compound 

s t i l b e s t r o l . 

Whitebark pine nuts are eaten by bears i n large quan­

t i t i e s for a short period i n the f a l l when they contain 

strongly estrogenic compounds. Also whitebark pine trees grow 

only i n narrow s t r i p s of the t o t a l bear range i n western North 

America, and the nuts are abundant only on c e r t a i n f a l l s . 

This p e r i o d i c abundance of cones and the r e s t r i c t e d d i s t r i b u ­

t i o n of the trees would prevent any genetic s e l e c t i o n i n the 

bear population to avoid hormonal upsets of reproduction. 

There was no heavy cone crop during the study, and therefore 

comparative data could not be gathered on the study area. 

The p o s s i b i l i t y of anti-estrogenic substances i n cow 

parsnip upsetting the estrous cycle i n bears or of estrogenic 
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substances i n whitebark pine nuts terminating pregnancy by 

upsetting the uterine environment i s highly speculative. I t 

should be pointed out i n a study of t h i s nature, however, i n 

order to emphasize that these f a c t o r s may be important i n 

wild populations. Animal p h y s i o l o g i s t s and a g r i c u l t u r a l 

s c i e n t i s t s have done much recent work i n t h i s f i e l d , but 

s c i e n t i s t s working with natural populations have l a r g e l y 

ignored t h i s p o t e n t i a l interference with normal reproduction. 

This neglect apparently follows from the assumption that since 

food supply does not change g r e a t l y during population changes 

(Rausch, 1950; C h i t t y , I960; and Krebs, 1964), the change i n 

food q u a l i t y probably i s not great. 


