
University of Montana University of Montana 

ScholarWorks at University of Montana ScholarWorks at University of Montana 

Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 

1980 

Winter range utilization and movements by elk along the Middle Winter range utilization and movements by elk along the Middle 

Fork of the Flathead River Montana Fork of the Flathead River Montana 

Mike G. McDonald 
The University of Montana 

Follow this and additional works at: https://scholarworks.umt.edu/etd 

Let us know how access to this document benefits you. 

Recommended Citation Recommended Citation 
McDonald, Mike G., "Winter range utilization and movements by elk along the Middle Fork of the Flathead 
River Montana" (1980). Graduate Student Theses, Dissertations, & Professional Papers. 7005. 
https://scholarworks.umt.edu/etd/7005 

This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 

https://scholarworks.umt.edu/
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/etd
https://scholarworks.umt.edu/grad
https://scholarworks.umt.edu/etd?utm_source=scholarworks.umt.edu%2Fetd%2F7005&utm_medium=PDF&utm_campaign=PDFCoverPages
https://goo.gl/forms/s2rGfXOLzz71qgsB2
https://scholarworks.umt.edu/etd/7005?utm_source=scholarworks.umt.edu%2Fetd%2F7005&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarworks@mso.umt.edu


COPYRIGHT ACT OF 1976

Th i s  i s  an u n p u b l i s h e d  m a n u s c r i p t  i n  w h ic h  c o p y r ig h t  su b ­

s i s t s . Any further  r e p r i n t i n g  of  i t s  contents  must be ap proved

BY THE AUTHOR.

M a n s f i e l d  L i b r a r y  

U n i v e r s i t y  o f  Montana 
D a te :  MAR b 1381

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



WINTER RANGE UTILIZATION AND MOVEMENTS 

BY E L K  ALONG THE MIDDLE FORK OF 

THE FLA TH EA D  RIVER, MONTANA

By

M ike McDonald 

B , S . , U n iv e rs i ty  of P o r t la n d ,  1975

P r e s e n te d  in p a r t i a l  fu lf i l lm e n t  of the  r e q u i r e m e n ts  fo r  the d e g re e  of

M a s te r  of S cience  

UNIVERSITY O F  MONTANA 

1980

A pproved  by:

( j j ] . f )
C h a irm a n ,  B oard  of E x a m in e rs

ïan. G rad u a te  School

Date

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



UMI Number: EP37806

All rights reserved

INFORMATION TO ALL USERS  
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,

a note will indicate the deletion.

UMI*
O isssrta tio n  Publishang

UMI EP37806

Published by ProQuest LLC (2013). Copyright in the Dissertation held by the Author.

Microform Edition ©  ProQuest LLC.
All rights reserved. This work is protected against 

unauthorized copying under Title 17, United States Code

uest
ProQuest LLC.

789 East Eisenhower Parkway 
P.O. Box 1346 

Ann Arbor, Ml 4 8 1 0 6 - 1346

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



A BSTRACT

M cD onald , M. G . , M .S . ,  1980 W ild life  B iology

W in te r  R ange U til iza tio n  and M ovem ents  by E lk  Along the  M iddle 
F o r k  of the F la th e a d  R iv e r ,  M ontana (71 pp. )

D i r e c to r :  B a r t  W. O 'G a ra

E lk  (C e rv u s  e laphus  n e ls o n l) tha t w in te re d  a long the M iddle 
F o r k  of the  F la th e a d  R iv e r  w e re  in v e s t ig a te d  f ro m  J a n u a ry  
th ro u g h  May 1977 and 1978. E ight cow e lk  w e r e  r a d io - c o l la r e d  
and  8 c a lv e s  and b u lls  w e r e  f i t te d  w ith ro p e  c o l la r s .  Population  
s t r u c t u r e ,  w in te r  m o r ta l i ty ,  w in te r  r a n g e  f id e li ty ,  m o v em en ts  on 
th e  w in te r  r a n g e ,  and  b ro w s e  u t i l iz a t io n  w e re  s tu d ied . Calf:cow  
r a t io s  ob ta ined  f ro m  g round  coun ts  w e r e  47:100 in 1977 and 
48:100 in 1978, c o n s id e ra b ly  h ig h e r  than ind ica ted  b y  a e r i a l  count 
d a ta ,  19:100 and 23:100. No w in te r  k il ls  w e re  found in 1977 and 
only  3 w e r e  found in 1978. None of the dead e lk  w e re  c a lv e s ,  
in d ic a t in g  h igh  ca lf  w in te r  s u rv iv a l  du ring  both y e a r s .  A ll 5 elk  
r a d io - c o l l a r e d  d u r in g  1977 and a t l e a s t  1 r o p e - c o l la r e d  elk  
r e tu r n e d  to  th e  w in te r  r a n g e  in 1978, im ply ing  high f id e li ty . 
P o p u la t io n  e s t im a te s  of w in te r in g  elk  ran g e d  f ro m  184 to  270 w ith  
a  w e ig h ted  m e a n  of 233 a n im a ls .  E lk  u se  in  r e s p e c t  to e leva tion  
and  s lo p e  co n fig u ra tio n  d if fe re d  su b s ta n t ia l ly  be tw een  the m ild  
w in te r  of 1977 and the n e a r - n o r m a l  w in te r  of 1978. A h o r iz o n ta l  
sh if t  to  concave and s t r a ig h t  co n f ig u ra tio n a l d raw s  and s lo p e s  w as  
no ted  d u r in g  F e b r u a r y  and M arch  1977 b e c a u se  of low snow 
a c c u m u la tio n .  D uring  the  s a m e  m onths in 1978, h ab ita t  u se  w as 
r e s t r i c t e d  to  convex , open r id g e s .  A p r i l  c o m p a r is o n s  show ed the  
a n im a ls  m oving upw ard  and us ing  p re v io u s ly  snowbound s lo p e s  in 
1977 bu t using  lo w e r  d ra w s  and d ra in a g e s  du ring  1978. B ro w se  
s u r v e y s  in d ica ted  a p r e f e r e n c e  fo r  Rocky M ountain m ap le  o v e r  
s e r v i c e b e r r y .  V ig o r  of both  sp e c ie s  w as low, m o s t  p lan ts  w e re  
l e s s  than  4 fe e t  (1.2 m ) ta l l ;  n e a r ly  40% of a l l  p lan ts  w e re  
d e c a d e n t ,  and 45% of a l l  p la n ts  c la s s i f ie d  w e re  in fo rm  c la s s  3, 
in d ic a t in g  c o n s is te n t ly  h igh  u ti l iz a t io n .
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C H A P T E R  I 

IN T R O D U C T IO N

D e v e lo p m e n t  of s o u n d  m a n a g e m e n t  p la n s  f o r  a  w i ld l i f e  s p e c i e s  

r e q u i r e s  k n o w le d g e  c o n c e r n in g  i t s  l i f e  h i s t o r y ,  p o p u la t io n  s t r u c t u r e ,  

a n d  h a b i t a t  r e q u i r e m e n t s .  A s  h u m a n  p o p u la t io n  a n d  h u n t in g  p r e s s u r e  

i n c r e a s e  in  M o n ta n a ,  m a in ta in in g  o r  im p r o v in g  b ig  g a m e  h a b i t a t  i s  

b e c o m in g  c r u c i a l .  E l k  a r e  1 of M o n ta n a ’s  g r e a t  n a t u r a l  r e s o u r c e s .  

T h e s e  a n i m a l s  a r e  n o t  o n ly  p r i z e d  b y  b ig  g a m e  h u n t e r s  b u t  a r e  a  

m a g n i f i c e n t  c o m p o n e n t  of m a n y  of th e  S t a t e ' s  e c o s y s t e m s .

T h e  c o n d i t io n  of w i n t e r  r a n g e s  c a n  b e  th e  m a j o r  l im i t in g  

f a c t o r  in  a  p r o d u c t io n  of e lk  ( H a r r i s  1958), a n d  c a r e f u l  m a n a g e m e n t  of 

t h e s e  a r e a s  i s  e s s e n t i a l .  R e g u l a r ,  h e a v y  u s e  of k e y  b r o w s e  s p e c i e s  

b y  w i n te r in g  e lk  o c c u r s  a lo n g  th e  M id d le  F o r k  of th e  F l a t h e a d  R i v e r ,  

T h is  u s e  a n d  c o n s i s t e n t l y  low  c a l f  : cow  r a t i o s ,  r e c o r d e d  d u r in g  s p r i n g  

on  w i n t e r  r a n g e s  a lo n g  th e  M id d le  a n d  S o u th  f o r k s  of th e  F l a t h e a d  

R i v e r ,  in d ic a t e d  th e  n e e d  f o r  i n t e n s iv e  r e s e a r c h  on  th e  e lk  a n d  t h e i r  

h a b i t a t .

S im m o n s  (1 974), B ig g in s  (1975), a n d  F u l l e r  (1976) s tu d i e d  e lk  

t h a t  w i n t e r e d  a lo n g  th e  S ou th  F o r k  of th e  F l a t h e a d  R i v e r ,  T o  d e t e r m i n e  

w h e t h e r  th e  S ou th  an d  M id d le  F o r k  e lk  h e r d s  r e q u i r e d  s e p a r a t e
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m a n a g e m e n t  a p p r o a c h e s ,  th e  d e g r e e  of i n t e r c h a n g e  b e tw e e n  th e  2 h ad  

to  b e  e s t a b l i s h e d .

W h en  r e s e a r c h  on th e  e lk  th a t  w in t e r  a lo n g  th e  M id d le  F o r k  

of th e  F l a t h e a d  R i v e r  w a s  b e g u n ,  i t  w a s  d iv id e d  in to  2 c o m p l e m e n t a r y  

s t u d i e s .  S m ith  (1978) s tu d i e d  th e  s p r i n g  and  s u m m e r  m i g r a t o r y  r o u t e s ,  

c a lv in g  a r e a s ,  c a l f  : cow  r a t i o s ,  a n d  s u m m e r  h a b i t a t  s e l e c t i o n .  My 

i n v e s t i g a t io n  c o n c e r n e d  th e  w in t e r  p o p u la t io n  c h a r a c t e r i s t i c s ,  r a n g e  

c o n d i t io n s  a n d  u s e .

P r i m a r y  o b je c t i v e s  of m y  s tu d y  w e r e  to :

1) d e t e r m i n e  p o p u la t io n  c h a r a c t e r i s t i c s ;

2) id e n t i fy  w i n t e r  h a b i t a t  s e l e c t io n ;

3) d e t e r m i n e  r a n g e  c o n d i t io n  a n d  u t i l i z a t io n ;  and

4) d o c u m e n t  f i d e l i t y  to  th e  w i n t e r  r a n g e .
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C H A P T E R  II 

STUDY A R E A  

L o c a t io n

T h e  e lk  w i n t e r  r a n g e  l i e s  a lo n g  th e  M id d le  F o r k  of th e  

F l a t h e a d  R i v e r  in  w h a t  i s  now  th e  G r e a t  B e a r  W i l d e r n e s s  (P u b l ic  L aw  

9 5 -5 4 6 ) ,  w i th in  th e  F l a t h e a d  N a t io n a l  F o r e s t  of n o r t h w e s t e r n  M o n ta n a  

( F ig .  1), T h e  w i n t e r  r a n g e  i s  d i r e c t l y  s o u th  of th e  s o u t h e r n  t ip  of 

G l a c i e r  N a t io n a l  P a r k  w h e r e  B e a r  C r e e k  j o i n s  th e  M id d le  F o r k .  T h e  

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

n o r t h  of th e  M id d le  F o r k  b e tw e e n  S p r u c e  a n d  T w e n ty f iv e  M ile  c r e e k s  

(F ig .  2 ) .  T h e  3 m a in  t r i b u t a r i e s  to  th e  M id d le  F o r k  w i th in  th e  s tu d y  

a r e a  a r e  V in e g a r ,  L u n c h ,  a n d  C a b in  c r e e k s .  T h e  M id d le  F o r k  s o u th  

of B e a r  C r e e k  i s  c l a s s i f i e d  a s  a  W ild  R i v e r  ( P u b l ic  L aw  9 4 -4 8 6 )  u n d e r  

th e  N a t io n a l  W ild  a n d  S c e n ic  R i v e r  A c t of 1968 ( P u b l ic  Law  9 0 -4 5 2 ) .  

P r i m a r y  a c c e s s  i s  r e s t r i c t e d  to  T r a i l  155 (T h e  B ig  R i v e r  T r a i l )  f r o m  

U .S .  H ig h w ay  2 a t  B e a r  C r e e k  0 .3  m i l e  (0.5 k m ) a b o v e  i t s  ju n c t io n  

w i th  th e  M id d le  F o r k .

T h e  e lk  t r a p  w a s  l o c a t e d  a p p r o x i m a t e l y  12 m i l e s  (19 k m ) f r o m  

H ig h w a y  2 (F ig .  2 ) .  C a b in s  u s e d  d u r in g  th e  s tu d y  w e r e  l o c a te d  6 m i l e s  

(10 k m )  a n d  16 m i l e s  (25 k m ) f r o m  th e  H ig h w ay .
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P h y s io g r a p h y

E le v a t io n s  of th e  w i n t e r  r a n g e  e x te n d  f r o m  4000 f e e t  (1220 m ) 

a t  th e  R i v e r ,  to  7740 f e e t  (2360 m ) .  E ig h ty  p e r c e n t  of th e  r a n g e  

c o n s i s t s  of s lo p e s  g r e a t e r  th a n  40%, w i th  m a n y  i n t e r s p e r s e d  c l i f f s .

E lk  te n d  to  s t a y  on  s t e e p  s o u th - f a c i n g  s l o p e s  d u r in g  w in te r  b e c a u s e  

sn o w  a c c u m u l a t i o n  on  th e  f l a t  a r e a s  m a k e s  m o v e m e n t  an d  fo r a g in g  

e x t r e m e l y  d i f f i c u l t .

G la c ia t io n  s u b s t a n t i a l l y  a f f e c t e d  th e  to p o g ra p h y  of th e  M id d le  

F o r k  D r a in a g e ,  b u t  b e d r o c k  g e o lo g y  c o n s i s t s  p r i m a r i l y  of s e d i m e n t a r y  

r o c k s  -  - a r g i l l i t e s ,  q u a r t z i t e s ,  a n d  l i m e s t o n e s .  S a n d s to n e  an d  

l i m e s t o n e  o u tc r o p p in g s  f o r m  th e  m a n y  c l i f f s  a n d  r o c k y  r i d g e s .

E r o s i v e  e x p o s u r e s  of s a n d s t o n e ,  s h a l e ,  an d  l i m e s t o n e  o c c u r  th ro u g h o u t  

th e  s tu d y  a r e a .  T h e  R i v e r  V a l l e y  b o t to m  c o n s i s t s  of p r e g l a c i a l  a l lu v ia l  

d e p o s i t s  of s a n d s to n e ,  s i l t s t o n e ,  a n d  c o n g l o m e r a t e ,  w ith  s o m e  s h a l e  

a n d  l ig n i t e  (USFS 1978),

S o i ls  of th e  V a l le y  b o t to m  a r e  sh a l lo w  to  m o d e r a t e  o v e r  

a l lu v iu m  a n d  g r a v e l ;  th e y  te n d  to  b e  h ig h ly  p e r m e a b l e ,  " u " - s h a p e d  

d r a i n a g e  b o t to m s  a lo n g  th e  M id d le  F o r k  a l s o  h a v e  sh a l lo w  to  m o d e r a t e  

p r o f i l e s  b u t  w i th  a  l o e s s  c a p  o v e r  t i l l  a n d  c o l lu v iu m .  High b a s i n s  h a v e  

a  s h a l lo w  l o e s s  c a p  o v e r  l o o s e  t i l l  w i th  m u c h  l o c a l  f r a g m e n t e d  r o c k .  

V a l l e y  s i d e s  a r e  s h a l lo w ,  l o e s s - i n f l u e n c e d  c o b b ly  p r o f i l e s  o v e r  

s h a l lo w  b e d r o c k .  S u b a lp in e  c i r q u e s  h a v e  a  s h a l lo w  l o e s s  c a p  o v e r  

l o o s e  t i l l ,  a g a in  w i th  l o c a l  r o c k  f r a g m e n t s .  R o c k y  r i d g e s  a r e  c o v e r e d
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w ith  s m a l l  p a t c h e s  of l o e s s  on  s e d i m e n t a r y  b e d r o c k  (USFS 1978),

P r o d u c t i v i t y  on  s o u t h e r l y  s l o p e s  a b o v e  th e  R i v e r  i s  m o d e r a t e ,  

m o s t l y  b e c a u s e  th e  s o i l  i s  h ig h ly  p e r m e a b l e  a n d  u n a b le  to  h o ld  

m o i s t u r e .  D r a in a g e s  of th e  M id d le  F o r k  a r e  a l s o  m o d e r a t e l y  p r o ­

d u c t iv e  b u t  a r e  good  s i t e s  f o r  s p r u c e  s p e c i e s .  P r o d u c t i v i t y  in  th e  

h ig h  b a s i n s  i s  m o d e r a t e  a n d  c o n t r o l l e d  b y  s h o r t  g ro w in g  s e a s o n s  an d  

e le v a t io n .  V a l l e y  s i d e s ,  c i r q u e s ,  a n d  r o c k y  r i d g e s  a l l  h a v e  low 

p r o d u c t iv i t y ,  e s p e c i a l l y  on th e  s o u th  a n d  w e s t  a s p e c t s  b e c a u s e  of th in  

s o i l s ,  h ig h  e l e v a t io n ,  a n d  s h o r t  g ro w in g  s e a s o n s  (USFS 1978).

E r o s i o n  h a z a r d  i s  h ig h  f o r  s t e e p  s l o p e s ,  h ig h  b a s i n s ,  and  

c i r q u e s ,  b u t  low  to  m o d e r a t e  f o r  th e  d r a i n a g e  b o t to m s  an d  r o c k y  

r i d g e s .

R e c e n t  H i s to r y

A m a j o r  f lo o d  o c c u r r e d  in  1964 , b u t  p r o b a b ly  h a d  l i t t l e  e f fe c t  

on  th e  w i n t e r  r a n g e  w h ic h  i s  w e l l  a b o v e  th e  R i v e r .

A  m o r a t o r i u m  o n  t i m b e r  h a r v e s t  a n d  r o a d  c o n s t r u c t io n  w a s  

i m p o s e d  in  1969 . B e g in n in g  in  1973 , th e  G r e a t  B e a r  W i l d e r n e s s ,  

w h ic h  i n c lu d e s  th e  s tu d y  a r e a ,  w a s  s tu d ie d  f o r  w i l d e r n e s s  c l a s s i f i c a t i o n .  

T h e  u p p e r  M id d le  F o r k  ( f r o m  B e a r  C r e e k  to  th e  h e a d w a te r s )  w a s  

d e s i g n a t e d  a s  a  c o m p o n e n t  o f  th e  N a t io n a l  W ild  a n d  S c e n ic  R i v e r  

S y s t e m  in  1976.

U n t i l  th e  M id d le  F o r k  w a s  c l a s s i f i e d  a  W ild  R i v e r ,  m o to r i z e d
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t r a v e l  w a s  a l lo w e d .  S n o w m o b ile  u s e  b e f o r e  1976 w a s  a l r e a d y  l i m i t e d  

b e c a u s e  t r a i l  c o n d i t io n s  m a d e  i t  d i f f ic u l t  an d  h a z a r d o u s .  U se  of 

v e h i c l e s  a n d  h o r s e s  w a s  m i n i m a l  a n d  h ik in g  w a s  m o d e r a t e  (USFS 1978). 

F o o t  t r a v e l  d u r in g  w i n t e r  w a s  r e s t r i c t e d  to  c r o s s - c o u n t r y  s k i s  an d  

s n o w s h o e s .  P e o p le  u s in g  th e  a r e a  d u r in g  w in te r  r a r e l y  w e n t  b e y o n d  

S p ru c e  P a r k ,  s o  th e  w i n t e r i n g  e lk  h e r d  w a s  r e l a t i v e l y  u n d i s tu r b e d  b y  

h u m a n  a c t iv i ty .

F e w  e lk  o c c u p ie d  th e  M id d le  F o r k  D r a in a g e  p r i o r  to  m a j o r  

w i ld  f i r e s  in  1914 a n d  1919  ( P e n g e l ly  1960). T h e  c l o s e  s u c c e s s i o n  of 

t h e s e  2 m a j o r  f i r e s ,  on w h a t  i s  now th e  w i n t e r  r a n g e ,  in h ib i te d  

o v e r s t o r y  d e v e lo p m e n t  b e c a u s e  s e e d l in g s  s t i m u l a t e d  b y  th e  f i r s t  w e r e  

d e s t r o y e d  b y  th e  s e c o n d ,  l e a v in g  few  v i a b l e  c o n e s  (S m ith  1978).

G r a s s e s  a n d  b r o w s e  p l a n t s  th e n  in v a d e d  m u c h  of th e  r a n g e ,  p ro v id in g  

f o r a g e  f o r  a  w in te r in g  h e r d .  E lk  n u m b e r s  i n c r e a s e d  u n t i l  1933 an d  

1 9 3 5 , w h e n  s e v e r e  w i n t e r s  a n d  r a n g e  d e t e r i o r a t i o n  f r o m  o v e r u s e  

c a u s e d  h ig h  w i n t e r  m o r t a l i t y  a n d  p o p u la t io n  d e c l in e s  (R o g n ru d  1950).

V e g e ta t io n

V e g e ta t io n  on th e  w i n t e r in g  a r e a  c o n s i s t e d  p r i m a r i l y  of 

c o n i f e r o u s  f o r e s t ,  w i th  s e r a i  b r u s h  f i e l d s  in  b u r n e d  a r e a s .  A v a la n c h e  

c h u t e s  w e r e  n u m e r o u s  on th e  s tu d y  a r e a  an d  t i m b e r l i n e  h a b i ta t  ty p e s  

w e r e  l o c a t e d  on  th e  h ig h e s t  r i d g e s .

F o r e s t  h a b i t a t  ty p e s  w e r e  c l a s s i f i e d  to  p r e d i c t  th e  c l im a x
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c o m m u n i ty  b y  i n d i c a t o r  s p e c i e s  ( P f i s t e r  e t  a l .  1977). B e c a u s e  th e  

s e r a i  f i e l d s  l a c k e d  r e g e n e r a t i o n  of c o n i f e r o u s  t r e e s  a n d  d id  n o t  f i t  th e  

P f i s t e r  e t  a l .  c l a s s i f i c a t i o n  of s c r e e ,  th e y  c o u ld  n o t  b e  c l a s s i f i e d  w i th  

th e  s y s t e m  u s e d .  D e s c r i p t i o n  of t h o s e  b r u s h  f i e ld s  w a s  r e s t r i c t e d  to  

th e  p r i m a r y  b r o w s e  p l a n t s  a n d  g r a s s e s  p r e s e n t  on  th e m .  C o m m o n  

n a m e s  of p l a n t s  a r e  u s e d  in  th e  te x t  w i th  s c i e n t i f i c  n a m e s  p r e s e n t e d  

in  A p p e n d ix  A .

T h e  d r i e s t  h a b i t a t  ty p e  fo u n d  on th e  s tu d y  a r e a  w a s  an  

i s o l a t e d  o c c u r r e n c e  of a  D o u g l a s - f i r / c o m m o n  j u n i p e r  ty p e  a t  an  

e l e v a t io n  of 4550  f e e t  (1385 m ) on a  s t e e p  (60+%) s lo p e  w i th  a v a la n c h e  

c h u t e s .  M o s t  of th e  j u n i p e r s  w e r e  h a r d  to  r e c o g n i z e  b e c a u s e  th e y  h a d  

b e e n  h e a v i ly  b r o w s e d  b y  e lk .

S e v e r a l  o t h e r  D o u g l a s - f i r  h a b i t a t  ty p e s  o c c u r r e d  b e tw e e n  

4000  f e e t  (1220  m )  a n d  4900  f e e t  (1495 m ) .  T h e  D o u g l a s - f i r / s n o w b e r r y  

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

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

w h i le  th e  u n d e r s t o r y  c o n s i s t e d  p r i m a r i l y  of s n o w b e r r y ,  b lu e b u n c h  

w h e a t g r a s s ,  and  Id a h o  f e s c u e .  T w o  p h a s e s  of th e  D o u g l a s - f i r / b l u e  

h u c k l e b e r r y  h a b i t a t  ty p e ,  th e  b e a r  g r a s s  a n d  b lu e  h u c k l e b e r r y ,  in d ic a te d  

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

p r e d o m i n a n t l y  D o u g l a s - f i r  a n d  lo d g e p o le  p in e .  U n d e r s t o r y  s p e c i e s  in  

th e  b e a r  g r a s s  p h a s e  w e r e  c h ie f ly  b e a r  g r a s s ,  e lk  s e d g e ,  h e a r t l e a f  

a r n i c a ,  a n d  w h i te  s p i r a e a .  T h e  b lu e  h u c k l e b e r r y  p h a s e  c o n ta in e d
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O r e g o n  g r a p e ,  b u f f a l o b e r r y ,  a n d  b lu e b u n c h  w h e a t g r a s s .

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

s u b a lp in e  f i r / w o o d - r u s h  h a b i t a t  ty p e ,  m e n z l e s i a  p h a s e .  T h is  ty p e  i s  

th e  m a j o r  s u b a lp in e  h a b i t a t  ty p e  in  M o n ta n a  w e s t  of th e  C o n t in e n ta l  

D iv id e  ( P f i s t e r  e t  a l .  1977). B e s i d e s  th e  w o o d - r u s h  h a b i ta t  ty p e ,  3 

o th e r  s u b a lp in e  f i r  ty p e s  w e r e  p r e s e n t  on  th e  s tu d y  a r e a  in d ic a t in g  

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

T h e  s u b a lp in e  f i r / q u e e n c u p  b e a d l i l y  h a b i ta t  ty p e  w a s  r e p r e ­

s e n t e d  b y  2 p h a s e s ,  th e  q u e e n c u p  b e a d l i l y  p h a s e ,  th e  m o s t  c o m m o n  in 

n o r t h w e s t e r n  M o n ta n a  a c c o r d in g  to  P f i s t e r  e t  a l .  (1977) a n d  th e  d w a r f  

h u c k l e b e r r y  p h a s e .  A lo n g  th e  M id d le  F o r k ,  th e  q u e e n c u p  p h a s e  

o c c u r r e d  on  th e  low  ly in g  b e n c h e s  a n d  f l a t s  w h ic h  h a d  a  d e n s e  c a n o p y  

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

lo c a t e d  on  w e l l - d r a i n e d  b e n c h e s  w ith  m o d e r a t e  o v e r s t o r y  c o v e r ,  

L o d g e p o le  p in e ,  D o u g l a s - f i r ,  a n d  s u b a lp in e  f i r  w e r e  c h a r a c t e r i s t i c  

o v e r s t o r y  s p e c i e s  in  b o th  p h a s e s  w h i le  th e  u n d e r s t o r y  v a r i e d  s o m e w h a t .  

T h e  q u e e n c u p  p h a s e  w a s  d o m in a te d  b y  tw in f lo w e r  an d  q u e e n c u p  w ith  

s u b d o m in a n t s  of k in n ik in n ic k ,  s n o w b e r r y ,  b lu e  h u c k l e b e r r y ,  and  

w e s t e r n  m e a d o w r u e .  T h e  d w a r f  h u c k l e b e r r y  p h a s e  w a s  p r e d o m in a n t ly  

tw in f lo w e r ,  g r o u s e  w h o r t l e b e r r y ,  an d  b e a r g r a s s  b u t  a l s o  c o n ta in e d  

s o m e  O r e g o n  g r a p e ,  w h i te  s p i r a e a ,  a n d  d w a r f  h u c k l e b e r r y .

T h e  s u b a lp in e  f i r / b e a r g r a s s  h a b i t a t  ty p e  o c c u r r e d  b e tw e e n  

5000  (1525 m )  an d  6800  f e e t  (2070  m ) on d r y  s i t e s  a s s o c i a t e d  w i th
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s t e e p ,  w e l l - d r a i n e d  s l o p e s .  L o d g e p o le  p in e  w a s  th e  m a j o r  s e r a i  

s p e c i e s  of th e  h a b i t a t  ty p e  b e lo w  6000  f e e t  <1830 m );  w h i t e b a r k  p in e  

i n c r e a s e d  a s  a  s e r a i  d o m in a n t  w ith  a l t i tu d e  a b o v e  th a t  e l e v a t io n .  B o th  

p h a s e s  of t h i s  h a b i t a t  ty p e  w e r e  on th e  w i n t e r  r a n g e ;  th e  b lu e  

h u c k l e b e r r y  p h a s e  w a s  fo u n d  a t  lo w e r  e l e v a t io n s  a n d  w a r m e r  

e x p o s u r e s  th a n  th e  g r o u s e  w h o r t l e b e r r y  p h a s e .

T h e  s u b a lp in e  f i r / a l d e r  h a b i t a t  ty p e  w a s  r e s t r i c t e d  to  th e  

s o u t h e a s t  a n d  e a s t e r n  e x p o s u r e s  of th e  l a r g e r  d r a i n a g e s  a lo n g  th e  

M id d le  F o r k ,  s u c h  a s  L u n c h  C r e e k .  T h is  h a b i t a t  ty p e  o c c u r r e d  on 

s t e e p  m o i s t  s l o p e s  b e tw e e n  5000  (1525 m )  a n d  6000  f e e t  (1830 m )  a n d  

w a s  u s u a l ly  b o r d e r e d  a b o v e  b y  th e  s u b a lp in e  f i r / b e a r g r a s s  h a b i ta t  

ty p e ,  g r o u s e  w h o r t l e b e r r y  p h a s e .  S e v e r a l  s i t e s  w e r e  c l a s s i f i e d  a s  

th e  s u b a lp in e  f i r / a l d e r  h a b i t a t  ty p e  w ith o u t  th e  p r e s e n c e  of s u b a lp in e  

f i r  on th e  p lo t ,  b e c a u s e  th e y  w e r e  a d j a c e n t  to  r e p r o d u c t i v e  s t a n d s  of 

th a t  t r e e  s p e c i e s .  S u b a lp in e  f i r  a n d  D o u g l a s - f i r  w e r e  th e  d o m in a n t  

o v e r s t o r y  s p e c i e s ;  th e  u n d e r s t o r y  w a s  p r e d o m in a n t ly  a l d e r ,  m o u n ta in  

g o o s e b e r r y ,  a n d  e lk  s e d g e .

M u c h  of th e  s tu d y  a r e a  w a s  v e g e t a t e d  b y  o p e n ,  s e r a i  b r u s h  

f i e l d s  th a t  c o n ta in e d  s e v e r a l  of th e  m o r e  im p o r t a n t  b r o w s e  s p e c i e s  

n e c e s s a r y  to  m a in ta in  th e  w i n t e r i n g  e lk  h e r d .  R o c k y  m o u n ta in  m a p le  

a n d  s e r v i c e b e r r y  w e r e  w e l l  r e p r e s e n t e d  th ro u g h o u t  t h e s e  o p en  s t a n d s  

w h i l e  s h in y l e a f  c e a n o th u s  a n d ,  to  a  l e s s e r  e x te n t ,  c h o k e c h e r r y  w e r e  

s c a t t e r e d .  C o m m o n  j u n i p e r  o c c u r r e d  on  r o c k y  o u tc r o p s  a n d  v e r y
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s t e e p  s l o p e s .  S e v e r a l  s p e c i e s  of g r a s s e s  w e r e  a l s o  u s e d  e x t e n s iv e ly  

b e c a u s e  m a n y  of th e  lo w e r  r i d g e s  w e r e  b lo w n  f r e e  of snow  m u c h  of th e  

w i n t e r .  B lu e b u n c h  w h e a t g r a s s  a p p e a r e d  to  b e  th e  m a j o r  g r a s s  u s e d  

b y  e lk .

C l im a te

T h e  w e a t h e r  a lo n g  th e  M id d le  F o r k  i s  m i l d e r  th a n  i t  is  e a s t  

of th e  C o n t in e n ta l  D iv id e ,  b u t  e x t r e m e s  r a n g e  f r o m  -50**F  <-45®C) to  

o v e r  100®F (40®C). M e an  a n n u a l  p r e c i p i t a t i o n  a t  E s s e x ,  8 m i l e s  

(13 k m ) n o r t h w e s t  of th e  s tu d y  a r e a ,  i s  40 .8  in c h e s  (103 .7  c m ) .  M uch  

of th e  p r e c i p i t a t i o n  o c c u r s  a s  sn o w  b e tw e e n  N o v e m b e r  a n d  A p r i l ,  

A v e r a g e  a n n u a l  s n o w f a l l  i s  210  in c h e s  (533 c m ) .

T e m p e r a t u r e s  d u r in g  th e  w i n t e r  of 1 9 7 6 -1 9 7 7  w e r e  s u b s t a n ­

t i a l l y  h i g h e r  th a n  n o r m a l  a n d  p r e c i p i t a t i o n  w a s  l o w e r .  T h e  c o m b in a t io n  

of t h e s e  f a c t o r s  l e f t  m a n y  of th e  s t e e p e r  s lo p e s  a n d  r i d g e s  f r e e  of sn o w . 

M u ch  of w e s t e r n  M o n ta n a  r e c o r d e d  th e  lo w e s t  s n o w p a c k  a n d  ru n o f f  

s in c e  r e c o r d s  w e r e  k e p t .  R e c o r d s  f o r  th e  w in t e r  of 1 9 7 7 -1 9 7 8  

in d ic a t e d  n e a r - n o r m a l  p r e c i p i t a t i o n  a n d  t e m p e r a t u r e s .
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C H A P T E R  III 

M E T H O D S  AN D  M A T E R IA L S

Snow D e p th  a n d  T e m p e r a t u r e  M e a s u r e m e n t s  

Snow d e p th  w a s  m e a s u r e d  w i th  a n  a lu m in u m  p o le  w i th  3 - in c h  

( 7 .6 - c m )  c a l i b r a t i o n s .  M e a s u r e m e n t s  w e r e  m a d e  on  f l a t  o p e n  an d  f la t  

t i m b e r e d  s i t e s  a r o u n d  S p r u c e  P a r k  C a b in  a n d  on  th e  s t e e p  e x p o s e d  a n d  

t i m b e r e d ,  s o u th - f a c i n g  r i d g e s  a n d  s lo p e s  n e a r  th e  t r a p .  R e a d in g s  

w e r e  ta k e n  a d te r  sn o w  o r  r a i n  f e l l  on t h e s e  s i t e s  u s in g  a n  a v e r a g e  of 

4 m e a s u r e m e n t s .  M e a s u r e m e n t s  w e r e  a l s o  m a d e  w h i le  b a c k t r a c k i n g  

e lk .

I a t t e m p t e d  to  c o r r e l a t e  t e m p e r a t u r e  a n d  sn o w  d e p th  r e a d i n g s  

w i th  t h o s e  of w e a t h e r  s t a t i o n s  n e a r  th e  s tu d y  a r e a  to  o b ta in  a c c u r a t e  

r e c o r d s  f o r  th o s e  d a y s  w h e n  I w a s  n o t  in  th e  f i e ld .  P r e c i p i t a t i o n  w a s  

m o s t  s i m i l a r  to  t h a t  r e c o r d e d  a t  E s s e x ,  8 m i l e s  (14 .5  k m ) n o r th w e s t  

of th e  s tu d y  a r e a .  S e v e r a l  m o n th s  of t h e s e  r e c o r d s  w e r e  m i s s i n g  a n d  

th o s e  f r o m  S u m m it ,  10 m i l e s  (18 k m )  n o r t h e a s t  on  th e  C o n t in e n ta l  

D iv id e ,  w e r e  u s e d .  S u m m i t 's  sn o w  d e p th  m e a s u r e m e n t s  a v e r a g e d  

6 in c h e s  (15 .3  c m )  g r e a t e r  th a n  m e a s u r e m e n t s  I m a d e  in f l a t ,  o p en  

s i t e s  n e a r  S p r u c e  P a r k  C a b in .  M y t e m p e r a t u r e  r e a d i n g s  w e r e  u s u a l ly  

h i g h e r  th a n  t h o s e  r e c o r d e d  a t  S u m m it  a n d  lo w e r  th a n  th o s e  of H u n g ry
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H o r s e  D a m ,  40 m i l e s  (64 k m )  w e s t  of th e  s tu d y  a r e a .

T r a p p in g

T w o  p o r t a b l e  c o r r a l  t r a p s  w e r e  f lo w n  in to  th e  s tu d y  a r e a  b y  

h e l i c o p t e r .  T r a p s  c o n s i s t e d  of 9 x 6  fo o t  ( 2 . 8 x 1 . 9  m )  p a n e l s  f o r m in g  

h o ld in g  p e n s ,  c h u t e s ,  a n d  g a t e s  w i th  t r i p w i r e  c lo s in g  m e c h a n i s m s .  

T r a p s i t e s  w e r e  s e l e c t e d  b e c a u s e  th e y  w e r e  r e l a t i v e l y  f l a t  an d  c l e a r ,  

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

e x t e n s iv e ly  d a m a g e d  b o th  t r a p s .  T h e y  w e r e  r e p a i r e d  in  O c to b e r  1976, 

b u t  h ig h  w in d s  d u r in g  l a t e  O c to b e r  a g a in  d a m a g e d  b o th  t r a p s  a n d  1 

c o u ld  n o t  b e  r e p a i r e d  f o r  th e  1976 t r a p p in g  s e a s o n .  T h is  t r a p  w a s  

r e c o n s t r u c t e d  in  O c to b e r  1977 b u t  w a s  a b a n d o n e d  a f t e r  b e in g  d a m a g e d  

b y  w in d  a  t h i r d  t im e .

A lfa l f a  h a y  w a s  u s e d  a s  b a i t ,  a n d  s a l t  b lo c k s  w e r e  a d d e d  a t  

th e  o n s e t  o f s p r i n g  g r e e n - u p .  T r a p p in g  b e g a n  in  m i d - J a n u a r y  an d  w a s  

e n d e d  in  e a r l y  M ay  to  a v o id  th e  p o s s i b i l i t y  of s t r e s s - c a u s e d  a b o r t i o n s .  

A r a d i o  t r a n s m i t t e r  w a s  r i g g e d  to  s e n d  a  c o n s ta n t  s ig n a l  w h e n  th e  

t r a p  d o o r  w a s  o p e n .  W h en  th e  d o o r  c lo s e d ,  th e  w i r e s  c o n n e c t in g  th e  

b a t t e r y  an d  t r a n s m i t t e r  w e r e  p u l le d  a p a r t ,  h a l t in g  th e  s ig n a l .  T h is  

m e c h a n i s m  m in i m iz e d  a p p r o a c h e s  to  th e  t r a p s i t e .  G e n e r a l  c o n d i t io n ,  

a g e ,  a n d  s e x  of th e  a n i m a l s  th a t  w e r e  c a u g h t  w e r e  r e c o r d e d .  A g e s  

w e r e  d e t e r m i n e d  u s in g  t e c h n iq u e s  d e s c r i b e d  b y  Q u im b y  an d  G aa b  

(195 7) b a s e d  on to o th  r e p l a c e m e n t  a n d  w e a r ,  a n d  G r e e r  a n d  Y e a g e r
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(1967) b a s e d  on w e a r  on th e  u p p e r  c a n i n e s .  E x a m in a t io n  of t e e th  w a s  

r e s t r i c t e d  to  th e  u p p e r  c a n in e s  a n d  i n c i s i f o r m s  in  l iv e  a n i m a l s ,  

m a k in g  a c c u r a t e  a g in g  of o ld  a n i m a l s  d i f f i c u l t .

U r in e  f r o m  c a p t u r e d  cow  e lk  w a s  c o l l e c t e d ,  c h i l l e d ,  an d  

s t o r e d .  U r i n a l y s i s  to  v e r i f y  p r e g n a n c y  w a s  c o m p le t e d  b y  a  M is s o u la ,  

M o n ta n a ,  p e d i a t r i c i a n .  A l l  t r a p p e d  a n i m a l s  w e r e  e a r - t a g g e d  w i th  2 

in d iv id u a l ly  n u m b e r e d  M o n ta n a  F i s h ,  W i ld l i f e  and  P a r k s  D e p a r tm e n t  

e a r  t a g s .  C o l l a r s  w i th  r a d i o  t r a n s m i t t e r s  w e r e  a s s e m b l e d  a s  

d e s c r i b e d  b y  S m ith  (1978) a n d  p la c e d  on  a d u l t  cow  e lk .

R o p e  c o l l a r s  w i th  in d iv id u a l  c o l o r  p a t t e r n s  a n d  p e n d a n t  

n u m b e r s  ( C r a ig h e a d  e t  a l .  1969) w e r e  u s e d  on b u l l s  an d  c a l v e s .  T h e s e  

c o l l a r s  w e r e  h ig h ly  v i s i b l e  a t  f i r s t  b u t  b e c a m e  l e s s  s o ,  e s p e c i a l l y  on 

b u l l s ,  a s  th e y  a g e d .  T w o  c o l l a r e d  b u l l s  w e r e  s h o t  d u r in g  th e  1978 

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

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

(D a n e k e ,  p e r s ,  c o m m .  ). M a t te d  h a i r  a n d  d i r t  o b s c u r e d  th e  r o p e s  an d  

th e  c o l o r e d  f a b r i c  w a s  b a d ly  w o r n .

N o d e e r  w e r e  t r a p p e d  d u r in g  th e  1977 f ie ld  s e a s o n .  D e e r  

t r a p p e d  d u r in g  th e  1978 f i e ld  s e a s o n  w e r e  r o p e - c o l l a r e d  a n d  e a r - t a g g e d  

u n t i l  h a n d l in g  th e m  in  th e  l a r g e  c h u te  p r o v e d  h a z a r d o u s  f o r  th e  a n i m a l s .

R a d io  T r a c k in g  

A n A V M  L A -12  r e c e i v e r ,  in  c o m b in a t io n  w i th  a  3 - e l e m e n t
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y a g i  a n te n n a  an d  l a t e r  w i th  a  c o l l a p s i b l e  t e lo n ic s  R A -2 A  a n te n n a ,  w a s  

u s e d  to  t r a c k  e lk .  T h e  e x t r e m e l y  r u g g e d  t e r r a i n  c a u s e d  c o n s i d e r a b l e  

b o u n c e  of r a d i o  s i g n a l s ,  s o  p r e c i s e  l o c a t i o n s  c o u ld  n o t  u s u a l ly  b e  

d e t e r m i n e d  f r o m  th e  g r o u n d .  G ro u n d  t r a c k i n g  w a s  u s e f u l ,  h o w e v e r ,  

to  d e t e r m i n e  g e n e r a l  lo c a t i o n s  a n d  to  id e n t i f y  in d iv id u a ls  o n c e  th e  

a n i m a l s  w e r e  s ig h t e d .

F o r  a e r i a l  t r a c k i n g ,  a  C e s s n a  180 w ith  2 T e lo n ic s  R A -2 A  

a n te n n a s  a t t a c h e d  to  th e  s t r u t s  w a s  u s e d  (S m ith  1978), T r a c k in g  

f l ig h t s  m a d e  b y  S m ith  d u r in g  N o v e m b e r  a n d  M ay , w h e n  e lk  w e r e  

m o v in g  to  a n d  f r o m  th e  w i n t e r  r a n g e ,  w e r e  m o s t  e s s e n t i a l .  S e v e r e  

w e a t h e r  d u r in g  D e c e m b e r  th ro u g h  A p r i l  o f te n  p r e c l u d e d  f ly in g ,  b u t  

e lk  w e r e  c o n c e n t r a t e d  on th e  w i n t e r  r a n g e  d u r in g  th a t  t im e  s o  th e  

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

g ro u n d .

V is u a l  O b s e r v a t i o n s  

O b s e r v a t i o n s  of e lk  w e r e  m a d e  f r o m  J a n u a r y  th ro u g h  M ay  of 

t h e  1977 a n d  1978 f i e l d  s e a s o n s  u s in g  7 x 2 1  b i n o c u l a r s  an d  a  1 5 -6 0  

v a r i a b l e  p o w e r  t e l e s c o p e .  T im e  s p e n t  o b s e r v in g  a n  in d iv id u a l  o r  

g r o u p  v a r i e d  b e tw e e n  a  few  m in u t e s  a n d  3 h o u r s  d e p e n d in g  on w e a t h e r ,  

t i m e  of d a y ,  in d iv id u a l  b e h a v i o r ,  a n d  m o v e m e n t s .  N u m b e r s  s e e n ,  

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

r e c o r d e d .  A p p a r e n t  a c t i v i t i e s  of th e  a n i m a l s  w e r e  a l s o  n o te d  on  a n
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e l k  o b s e r v a t i o n  f o r m  to  d e f in e  f e e d in g  a n d  b e d d in g  s i t e s  (A p p en d ix  B ), 

A l l  l o c a t i o n s  w e r e  p lo t t e d  on 1 :2 4 ,0 0 0  USGS to p o g r a p h ic  m a p s .  T h e s e  

m a p s  p r o v id e d  m o r e  a c c u r a t e  i n f o r m a t i o n  on s lo p e ,  to p o g r a p h ic  

c o n f ig u r a t i o n ,  a n d  d i s t a n c e  f r o m  t r a i l s  th a n  d id  f i e ld  e s t i m a t e s .  

C o n f ig u r a t i o n s  w e r e  r e c o r d e d  a s  s t r a i g h t ,  c o n c a v e ,  o r  c o n v e x ,  in 

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

c o n c a v e  a s s o c i a t e d  w i th  d r a w s  o r  d r a i n a g e s ,  an d  c o n v e x  w i th  r i d g e  

a p i c e s .

U n n e c e s s a r y  d i s t u r b a n c e  of th e  e lk  w a s  a v o id e d  to  m in i m iz e  

s t r e s s .  O c c a s io n a l ly ,  a n i m a l s  th a t  w e r e  d i s t u r b e d  a lo n g  th e  R i v e r  

w o u ld  a t t e m p t  to  c r o s s  d e e p  snow  on s t e e p  n o r t h - f a c i n g  s l o p e s ,  

g r e a t l y  i n c r e a s i n g  e n e r g y  d e m a n d s .

P o p u la t io n  E s t i m a t e s  

T h e  L in c o ln  In d ex  w a s  u s e d  a s  a  c e n s  u s  in g to o l  to  e s t i m a t e  

t h e  n u m b e r  of e lk  on  th e  M id d le  F o r k  of th e  F l a th e a d  R i v e r  w i n t e r  

r a n g e .  T h i s  t e c h n iq u e  w a s  f i r s t  d e s c r i b e d  b y  S c h n a b e l  (1938) a n d  l a t e r  

m o d i f ie d  b y  C h a p m a n  (1952). T h e  c a p t u r e - r e c a p t u r e  m e th o d  in v o lv e d  

v i s u a l  o b s e r v a t i o n s  of e lk  f r o m  th e  g r o u n d ,  n o tin g  th e  to t a l  n u m b e r  of 

a n i m a l s  s e e n  a lo n g  w ith  th e  n u m b e r  of c o l l a r e d  a n i m a l s  s e e n ,

B e a l l  (1974) d e s c r i b e d  th e  fo l lo w in g  f o r m u l a  u s e d  to  e s t i m a t e  

p o p u la t io n  n u m b e r ;
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X = a (n  + 1 ) /  ( r  + 1 )

W h e re :  x = p o p u la t io n  e s t i m a t e

a  = n u m b e r  ta g g e d  in  p o p u la t io n  

n = th e  n u m b e r  s e e n  

r  = n u m b e r  ta g g e d  s e e n

B r o w s e  S u rv e y s  

A n a d a p t io n  of th e  " c l o s e s t  p l a n t "  s a m p l in g  te c h n iq u e  (USFS 

1963) w a s  u s e d  f o r  b r o w s e  s u r v e y s .  T h i s  m e th o d  in v o lv e d  s e l e c t in g  

a  r a n d o m  s t a r t i n g  p o in t  a n d  th e  c l o s e s t  k e y  b r o w s e  p la n t  to  th a t  p o in t .  

T h e  t r a n s e c t  w a s  th e n  r u n  u s in g  th a t  p la n t  a s  th e  f i r s t  p la n t  in th a t  

s u r v e y .  T h e  n e x t  c l o s e s t  k e y  b r o w s e  p la n t  in  a n  a r c  of 1 8 0 “ w a s  th e n  

s e l e c t e d  a n d  s o  on u n t i l  50 p la n t s  w e r e  s a m p le d ,  e x c lu d in g  th o s e  

b r o w s e  p l a n t s  th a t  w e r e  d e a d  o r  u n a v a i l a b le  to  th e  w in te r in g  e lk  ( fo rm  

c l a s s e s  7 a n d  8). T o  a v o id  b i a s e s  th a t  m ig h t  b e  in t r o d u c e d  b y  r u n n in g  

a  t r a n s e c t  in a r e a s  th a t  r e c e i v e  l i t t l e  u s e  b e c a u s e  of i n a c c e s s a b i l i t y  

d u r in g  w in t e r  o r  of h ig h  p r o d u c t iv i t y ,  s u c h  a s  g u l l i e s  a n d  b e n c h e s ,  

t r a n s e c t s  w e r e  r u n  p a r a l l e l  to  th e  R i v e r .  T h u s  t r a n s e c t s  c r o s s e d  

g r a d i e n t s ,  t a k in g  th e m  in to  a c c o u n t  w ith o u t  a d d in g  s ig n i f i c a n t  b i a s e s .

B r o w s e  s u r v e y  f o r m s  s u p p l i e d  b y  th e  M o n ta n a  D e p a r tm e n t  of 

F i s h ,  W i ld l i f e  a n d  P a r k s  w e r e  u s e d  to  r e c o r d  d a t a  (A ppend ix  C ) .

F o r m  c l a s s ,  a g e  c l a s s ,  a n d  p e r c e n t  l e a d e r  u s e  w e r e  r e c o r d e d .

P e r c e n t  l e a d e r  u s e  w a s  a n  e s t i m a t e  of th e  r a t i o  of b r o w s e d
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tw ig s  v e r s u s  to ta l  tw ig s  a v a i l a b l e .  A l l  th e  l e a d e r s  of s e v e r a l  p l a n t s  

f o r  e a c h  of th e  k e y  s p e c i e s  w e r e  c o u n te d  d u r in g  th e  f i r s t  few  t r a n s e c t s  

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

p i c t u r e  of th e  d i f f e r e n t  l e a d e r  u s e  c a t e g o r i e s  u s e d  in  th i s  s tu d y .

A lth o u g h  u t i l i z a t io n  d e t e r m i n e d  b y  a  v i s u a l  e s t i m a t e  of th e  

tw ig s  b r o w s e d  m a y  n o t  b e  a s  a c c u r a t e  a n  a s s e s s m e n t  of u s e  a s  a c tu a l  

m e a s u r e m e n t  m e th o d s ,  i t  d o e s  f u r n i s h  i n f o r m a t i o n  a c c u r a t e  en o u g h  to  

p r o v id e  a n  o v e rv ie w  of b r o w s in g  p r e s s u r e  { P a tto n  an d  H a ll  1966 , 

S t ic k n e y  1966), S t ic k n e y  fou n d  a  h ig h  c o r r e l a t i o n  b e tw e e n  th e  n u m b e r  

of tw ig s  b r o w s e d  a n d  p e r c e n t  l i n e a r  u t i l i z a t io n  of tw ig s  f o r  c h o k e c h e r r y  

a n d  s e r v i c e b e r r y  a t  55% an d  60% u s e  l e v e l s ,  r e s p e c t i v e l y .  S i m i l a r  

r e s u l t s  w e r e  r e p o r t e d  b y  H e m m e r  (1975) in  h is  s tu d y  of s e r v i c e b e r r y  

in  M o n ta n a ,  F u l l e r  (1976) d e t e r m i n e d  u t i l i z a t io n  l e v e l s  of r o c k y  

m o u n ta in  m a p le  a n d  s e r v i c e b e r r y  b y  b o th  v i s u a l  e s t i m a t e s  an d  d i r e c t  

m e a s u r e m e n t s  on  th e  S p o t te d  B e a r  M o u n ta in  w i n t e r  r a n g e  an d  found  

a c t u a l  m e a s u r e m e n t s  m o r e  a c c u r a t e .

U s e ,  a s  d e t e r m i n e d  b y  th e  r a t i o  of th e  n u m b e r  of b r o w s e d  

tw ig s  to  t o t a l  n u m b e r s  of tw ig s ,  r e q u i r e d  m o r e  s a m p l e s  f o r  th e  s a m e  

d e g r e e  of p r e c i s i o n  th a n  m e a s u r e m e n t s  b e f o r e  an d  a f t e r  b r o w s in g .  

S t ic k n e y  (1966) c o u n te d  th e  n u m b e r  of b r o w s e d  tw ig s  in  tw ig  c l u s t e r s  

th a t  c o n s i s t e d  of 1 0 -2 0  s t e m s  of c u r r e n t  a n n u a l  g r o w th  (CAG) on e a c h  

s e l e c t e d  p la n t  in  h i s  s tu d y .  He d e t e r m i n e d  th a t  a  m in im u m  of 100 

tw ig  c l u s t e r s  w e r e  r e q u i r e d  f o r  s e r v i c e b e r r y  to  m a k e  e s t i m a t e s  of
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le n g th  u t i l i z a t i o n  w i th in  10% of th e  m e a n  a t  th e  95% c o n f id e n c e  l e v e l .  

E v e n  s o ,  h e  b e l i e v e d  th a t  s a m p l in g  t im e  c o u ld  b e  c u t  r o u g h ly  in  h a l f  

u s in g  th e  r a t i o  of b r o w s e d  tw ig s  to  t o t a l  n u m b e r  of tw ig s  m e th o d .

B y  d o in g  th e  b r o w s e  s u r v e y s  u s in g  th e  v i s u a l  l e a d e r  u s e  

m e th o d ,  I w a s  a b l e  to  s a m p l e  a  g r e a t e r  n u m b e r  of th e  k e y  b r o w s e  

s p e c i e s  an d  m o r e  of th e  w i n t e r  r a n g e  th a n  b y  a n y  of th e  d i r e c t  

m e a s u r e m e n t  m e th o d s .

F o r m  c l a s s e s  w e r e  d e t e r m i n e d  a c c o r d i n g  to  C o le  (1958), A 

p l a n t  w a s  c o n s i d e r e d  a l l  a v a i l a b l e  if  i t  w a s  u n d e r  7 f e e t  (2.1 m )  ta l l ;  

p l a n t s  o v e r  th a t  h e ig h t  w e r e  d e e m e d  p a r t l y  a v a i l a b l e .  L o w e r  b r a n c h e s  

a n d  s m a l l  p l a n t s  m a y  h a v e  b e e n  i n a c c e s s i b l e  d u r in g  p a r t  of th e  w in t e r  

b e c a u s e  of snow  c o v e r ,  b u t  o b s e r v a t i o n  of e lk  in d ic a t e d  th a t  th e  

a n i m a l s  w e r e  p r e s e n t  on th e  w i n t e r  r a n g e  b e f o r e  snow  a c c u m u l a te d  in 

e a r l y  w i n t e r  a n d  a f t e r  m u c h  of th e  snow  h a d  m e l t e d  in  e a r l y  s p r i n g .  

P l a n t s  w i th  s t e m  d i a m e t e r s  up to  and  in c lu d in g  0 ,25  in c h e s  

(0 ,64  c m )  w e r e  c l a s s i f i e d  a s  y o u n g  p l a n t s .  T h o s e  w i th  d i a m e t e r s  o v e r  

0 ,2 5  in c h e s  (0 ,64  c m )  w e r e  t a b u la t e d  in  th e  m a t u r e  c a t e g o r y  w h ile  

l iv in g  p l a n t s  w ith  25% o r  m o r e  of t h e i r  c r o w n  a r e a  d e a d  w e r e  c l a s s e d  

a s  d e c a d e n t  (USFS 1963),
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C H A P T E R  IV 

R E S U L T S  AND DISCUSSION 

W e a th e r

A w i n t e r  s e v e r i t y  in d e x  ( P e e k  e t  a l ,  1976) w a s  u s e d  b y  F u l l e r  

(1976) f o r  a n a ly z in g  w e a t h e r  d a t a  f r o m  H u n g ry  H o r s e  D a m , T h is  

in d e x  w a s  b a s e d  on  th e  t e m p e r a t u r e s  a n d  p r e c i p i t a t i o n  d u r in g  

D e c e m b e r  th r o u g h  M a r c h ,  w i th  h ig h  in d e x  n u m b e r s  in d ic a t in g  

r e l a t i v e l y  s e v e r e  w e a t h e r .  F u l l e r  c o m p u te d  a  2 8 - y e a r  m e a n  of 89,2 

f o r  H u n g ry  H o r s e  D a m .

S m i th  (1978) c a l c u l a t e d  a  w i n t e r  s e v e r i t y  in d e x  v a l u e  of 19 .3 , 

a  v e r y  low  v a l u e ,  f o r  th e  1 9 7 6 -7 7  w i n t e r .  Snow a c c u m u la t io n  n e v e r  

e x c e e d e d  39 in c h e s  (99 c m )  on f l a t  o p e n  s i t e s .  A w a r m ,  d r y  p e r io d  

d u r in g  F e b r u a r y ,  w i th  t e m p e r a t u r e s  r e a c h i n g  50®F  (10®C), r e d u c e d  

sn o w  c o v e r  to  15 i n c h e s  (38 c m )  on  o p e n  a n d  f o r e s t e d  b e n c h e s ,  f l a t s ,  

a n d  e a s t e r n  e x p o s u r e s .  M o s t  s o u t h e r n  a s p e c t s  an d  e x p o s e d  r i d g e s  

w e r e  s n o w - f r e e  up to  a n  e l e v a t io n  of 6000  f e e t  (1830 m ) b y  th e  e n d  of 

F e b r u a r y .  D u r in g  M a r c h ,  th e  d e e p e s t  snow  a c c u m u la t io n  m e a s u r e d  

w a s  2 3 in c h e s  (58 c m )  on 9 M a r c h .  Snow d e p th  on th e  s o u th e r n  a s p e c t s  

o f r i d g e s  n e v e r  e x c e e d e d  11 in c h e s  (28 c m ) .  T e m p e r a t u r e s  w a r m e d  to  

5 2 ° F  (1 1 °C )  on  21 M a r c h ,  a n d  o c c a s i o n a l  r a i n  s h o w e r s  r a p i d l y  r e d u c e d

21

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



22

snow c o v e r  th roughou t th e  w in te r  r a n g e .  D ay tim e  h igh  t e m p e r a tu r e s  

w e r e  above  f r e e z in g  th roughou t A p r i l ,  a v e ra g in g  o v e r  49*F  (9.5*C).

By m id -m o n th ,  th e  on ly  snow r e m a in in g  w as  in s te e p  d r a w s ,  d e n se  

t im b e r  s t a n d s ,  and on open s lo p e s  above 6500 fe e t  (1980 m ).

I c a lc u la te d  a  w in te r  s e v e r i t y  index v a lu e  of 105.4 fo r  the  

w in te r  of 1977-78 . T h is  v a lu e  i s  s l ig h t ly  above a v e ra g e  bu t c e r ta in ly  

w ould  no t in d ic a te  an  e x c e p t io n a l ly  s e v e r e  w in te r  fo r  the  M iddle F o r k  

w in te r  r a n g e .  M ax im um  snow dep ths  r e a c h e d  69 in c h es  (175 cm ) 

d u r in g  th e  e a r l y  p a r t  of F e b r u a r y .  Snow a c c u m u la t io n  on the  s o u th e rn  

a s p e c t s  of r id g e s  ex p o sed  to  w ind a c t io n  r a r e l y  ex ceed ed  10 inches  

(25.4 cm ) w h ile  so u th e rn  open s lo p e s  th a t  had  s t r a ig h t  co n f ig u ra tio n s  

(v e r s u s  co n cav e )  had  up to  24 in c h es  (61 cm ) of snow . F o u r te e n  days  

w ith  h ighs  above  f r e e z in g  w e r e  r e c o r d e d  d u r in g  F e b r u a r y ,  9 of them  

o c c u r r in g  c o n s e c u t iv e ly  f ro m  18 th ro u g h  26 F e b r u a r y .  The f i r s t  3 

d ay s  of M a rc h  w e re  th e  c o ld e s t  d u r in g  the  s tu d y  w ith  a  low of -22*F  

( - 3 0 * 0  r e c o r d e d .  H ighs b e tw e en  33 and  62*F  (0.5 and 17*C) then  

o c c u r r e d  b e tw een  5 and  31 M a rc h  w ith  only  1 day  of su b fre e z in g  high 

t e m p e r a tu r e .  Snow w as  r e d u c e d  to  33 in c h es  (83 cm ) in t im b e re d  

a r e a s  and  v e r y  l i t t l e  r e m a in e d  on ex p o sed  r id g e s  below 6000 fee t  

(1828 m ) by  th e  end of the m o n th . As in 1977, A p r i l  h ighs w e re  a l l  

ab o v e  f r e e z in g  and  low s a v e ra g e d  n e a r  31®F  ( - 0 . 5 * 0 .

S e v e r i ty  v a r i e d  b e tw een  th e  1976-77  and 1977-78 w in te r s .  

B e a l l  (1974) no ted  y e a r - t o - y e a r  ch a n g es  in e lk  m o v e m e n ts  and h a b i ta t
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u s e  r e l a t e d  to  w e a th e r ,  th is  w as  a l s o  t r u e  fo r  e lk  w in te r in g  along the  

M iddle F o r k  of the  F la th e a d  R iv e r .

Snow A v a lan ch es  

B e c a u s e  m u ch  of th e  w in te r  r a n g e  c o n s is te d  of s te e p  s lo p e s ,  

h ea v y  snow a c c u m u la t io n  a t  h ig h e r  e le v a t io n s  c a u se d  a v a la n c h e s .

D uring  th e  f i r s t  w in te r  of the  s tu d y , a v a lan c h e  d an g e r  w as  s ligh t 

a lthough  s e v e r a l  s m a l l  s l id e s  o c c u r r e d .

D uring  F e b r u a r y  and M a rc h  of 1978, a v a lan ch e  p a th s  w e re  

f re q u e n t ly  s e e n  n e a r  t r a i l  155 (F ig . 3). Many of th e se  av a lan c h es  

w e r e  l a r g e  enough to  e n d a n g e r  e lk  caugh t in th e i r  p a th s .  No a v a la n c h e - 

r e l a t e d  f a ta l i t i e s  w e r e  d i r e c t ly  o b s e rv e d  d u rin g  e i th e r  w in te r ,  bu t 

s c a t t e r e d  b o n es  of an  e lk  w e r e  found du rin g  J u ly  1978 on a s i te  w h e re  

an  a v a la n c h e  had  o c c u r r e d  the  p re v io u s  F e b r u a r y .  When the av a lan ch e  

p a th  w as  f i r s t  seen  du r in g  the w in te r ,  tu fts  of e lk  h a i r  w e re  noted , 

im p ly in g  an  a v a la n c h e - re la te d  dea th .

T ra p p in g  and M ark ing  

B e c a u se  of the  m ild  w in te r  du ring  the f i r s t  f ie ld  s e a s o n ,  few 

e lk  w e r e  cau g h t. Snow c o v e r  w as  light and m any  of the r id g e s  and 

w indsw ep t s lo p e s  w e r e  f r e e  of snow fo r  m uch  of the  w in te r .  M ost of 

th e  e lk  r e m a in e d  on u p p e r  r id g e s  f a r  above the  t r a p .  A fte r  the a lfa lfa  

b a i t  w as  s p r e a d  500-800  v e r t i c a l  fee t  (150-245 m ) above th e  t r a p ,  

s o m e  e lk  w e r e  caugh t. A t t r a c t io n  to  the  a lfa lfa  w as  p ro b a b ly  lo w ered
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F ig .  3. A re a s  of f re q u e n t  snow av a lan c h es .
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b e c a u s e  of the  a v a i la b i l i ty  of n a tu r a l  v e g e ta t io n  th roughou t the  w in te r  

r a n g e .  S alt b lo c k s  m ig h t have  b een  m o r e  e f fec t iv e  had  th e y  been  

p la c e d  on th e  t r a p s i t e  the  s p r in g  b e fo re  the  t r a p  w as  b u il t .  T ra p p in g  

b eg a n  in m id - J a n u a r y  1977, bu t the f i r s t  e lk  w as  not caught un til  

20 M a rc h .  Includ ing  a  b u l l  found en tang led  in old te lephone  w ire  and 

r e l e a s e d ,  9 e lk  w e r e  m a rk e d  and r e l e a s e d  d u r in g  the  1977 f ie ld  

s e a s o n .  F iv e  r a d io  c o l l a r s  w e r e  p la c e d  on cow s and 3 ro p e  c o l la r s  

on c a lv e s  (Sm ith  1978).

D uring  the  1978 t r a p p in g  s e a s o n ,  the  s tudy  a r e a  had  c o ld e r  

t e m p e r a tu r e s  and r e c e iv e d  m o re  snow than du r in g  the p rev io u s  

w in te r .  C o n t r a ry  to  the p re v io u s  y e a r ,  d e e r  w e re  s e e n  on the w in te r  

r a n g e  and  w e re  a t t r a c t e d  to  the  a lfa lfa  b a i t .  N e a r ly  as  m any d e e r  

w e r e  t r a p p e d  a s  e lk . On th o se  days  w hen d e e r  w e r e  c a p tu re d ,  elk  

t r a c k s  and p e l le t  g ro u p s  in d ic a ted  e lk  would p ro b a b ly  have  been  

t r a p p e d  if the  d e e r  had  not e n te re d  the t r a p  f i r s t .  On 2 o c c a s io n s ,  

e lk  s te p p e d  on th e  t r ip  w i r e  and  b ro k e  it  bu t th e  t r a p  door fa i le d  to 

c lo s e .

Only 7 e lk  w e r e  s u c c e s s fu l ly  c o l l a r e d - -3 cows w e re  f i t ted  

w ith  r a d io  t r a n s m i t t e r s ,  3 c a lv e s  and 1 sp ik e  b u ll  w e re  ro p e -c o l la re d  

(D aneke 1980). D uring  the  s a m e  p e r io d ,  3 d e e r  w e r e  ro p e -c o l la re d  

and  e a r - t a g g e d  b e fo re  we d ec id ed  to  r e l e a s e  d e e r  w ithout c o l la r in g  

th e m  (Appendix D). S e v e ra l  e lk  and 1 d e e r  ju m p e d  out of the t r a p  

b e c a u s e  2 .5 -3  fe e t  (75-90  cm ) of h a rd  p ac k e d  snow had a c cu m u la te d
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in s id e  th e  t r a p ,  A t r e n c h  4 fe e t  (1,2 m ) w ide  w as  dug along  the 

i n t e r i o r  w a l l  of the t r a p  to  p re v e n t  a n im a ls  f ro m  ju m p in g .

On 13 F e b r u a r y  1978, the  f i r s t  e lk  of the  s e a s o n  w e re  

c a p t u r e d - -6 c a lv e s ,  1 cow, and 1 s p ik e  b u ll .  To f a c i l i ta te  hand ling , 

th e  cow and sp ik e  w e r e  im m o b il iz e d  w ith  18 m g  of s u c o s t r in .  The 

cow w a s  r e l e a s e d  to o  soon  a f te r  sh e  b e c a m e  m o b ile  and co l la p se d ,  

s l id in g  m o r e  than  300 y a r d s  (2 75 m ) down to  th e  R iv e r ,  She w as 

k i l le d .  T h e  sp ik e  w as  h e ld  in the  t r a p  f o r  50 m in u te s  a f t e r  he b e c a m e  

m o b ile  and  w as  then  r e l e a s e d .  C lo se  o b se rv a t io n  of th is  a n im a l  a s  he 

t r a v e le d  up the  s lo p e  in d ic a ted  th a t  he  shou ld  have  b e e n  held  in the  

t r a p  fo r  an  ad d i t io n a l  15 m in u te s  a f t e r  he b e c a m e  m o b ile . The sp ike  

a p p e a re d  s l ig h t ly  u n s te a d y  on h is  fee t  bu t d id  a s c e n d  o v e r  1000 v e r t i c a l  

f e e t  (305 m ) b e fo re  d is a p p e a r in g  f ro m  s ig h t .  S e v e ra l  f a c to r s  co n ­

t r ib u te d  to  the  d ea th  of th e  cow. She shou ld  h ave  b een  he ld  in the  t r a p  

lo n g e r ,  th e  t r a p  w as  s i tu a te d  on a kno ll tha t had  s lo p e s  g r e a t e r  than 

50% su r ro u n d in g  it ,  and  th e  top c r u s t  p re v e n te d  h e r  f ro m  being  

c r a d le d  in the  snow a f te r  sh e  fe l l .

U r in a ly s i s  fa i le d  to v e r i f y  p re g n a n c y  in cows caught a f te r  

F e b r u a r y .  The t e s t  r e v e a l s  h igh  le v e ls  of gonado troph ic  h o rm o n e  in 

f e m a le  u r in e .  H o rm o n e  le v e ls  a r e  re d u c e d  d u r in g  la te  p re g n a n c y  in 

h u m a n s  and  a p p a re n t ly  th e  s a m e  is  t r u e  of e lk . An a t te m p t  w as  m ad e  

to  d e te r m in e  p re g n a n c y  in e lk  us ing  a  p o r ta b le  e le c t ro n ic  s te th o sc o p e  

to  h e a r  f e ta l  h e a r t  b e a t s .  T h is  m e th o d  w o rk s  w e l l  in hum ans a f te r
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9 w e e k s  of p re g n a n c y  bu t fa i le d  w ith  e lk  b e c a u s e  of s ta t i c  c a u se d  by 

h a i r  on the  abdom en .

M o r ta l i ty

W in te r  1977

D u rin g  the 1977 f ie ld  s e a s o n ,  no dead  e lk  w e r e  found on the  

w in te r  r a n g e .  A ll a n im a ls  o b s e rv e d  d u r in g  tha t s e a s o n  a p p e a re d  

h e a l th y  w ith  no  obvious s ig n s  of m a ln u tr i t io n .

W in te r  1978

T h re e  e lk  c a r c a s s e s  w e r e  lo c a te d  d u r in g  1978, One dead  e lk  

w a s  s e e n  a c r o s s  th e  M iddle F o r k  about 25 y a r d s  (23 m ) f ro m  the 

R i v e r 's  edge am ong  s p r u c e  and cottonw ood t r e e s .  At f i r s t  o b se rv a t io n ,  

a  m o u n ta in  l io n  (F e l i s  c o n c o lo r ) w as  feed ing  on the  c a r c a s s .  I w as  

unab le  to  r e a c h  the a r e a  to  n e c ro p s y  the e lk  and  d e te r m in e  the c a u se  

of d ea th .  The a n im a l  a p p e a re d  l a r g e r  than  a  ca lf  and , b e c a u s e  the  

d e a th  o c c u r r e d  on o r  b e fo re  12 J a n u a r y ,  m a ln u tr i t io n  p ro b a b ly  w as  not 

a  f a c to r  le ad in g  to  i t s  d ea th .  T he  m o u n ta in  lion  m a y  h av e  k illed  the  

e lk .

A se co n d  c a r c a s s  found along  the lo w e r  Lunch C re e k  D ra in a g e ,  

on 16 J a n u a r y  1978, w a s  tha t of a  6 -  to  8 - y e a r - o ld  cow. A lthough a 

k id n e y  fa t  index w as not ta k en , m u ch  fa t  w as  p r e s e n t  a ro u n d  the  k idneys  

an d  a lo n g  the  b a c k .  A f e m u r  m a r r o w  c o m p re s s io n  te s t  (G re e r  1968) 

r e s u l t e d  in  no c o m p re s s io n  of the  w h i t is h -p in k ,  d r y  f laky  m a r r o w .
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R u m en  c o n te n ts  w e re  m o s t ly  g r a s s e s .  R ocky  M ountain m a p le ,  and 

s e r v i c e b e r r y .  Lung, l iv e r  and in te s t in a l  t i s s u e  a p p e a re d  n o r m a l  w ith  

no s ig n s  of in fec tio n  o r  d i s e a s e .  T he u te ru s  and o v a r ie s  had been  

r e m o v e d  b y  s c a v e n g e r s  so  r e p r o d u c t iv e  a c t iv i ty  cou ld  not be  d e t e r ­

m in e d .  N u m e ro u s  b r u i s e s  w e r e  found on th e  b a c k  and n eck  above the  

s h o u ld e r  and  on top of and in s id e  the  r ig h t  h in d q u a r te r .  At l e a s t  3 

s e p a r a t e  coyo te  (C an is  l a t r a n s ) t r a c k s  could  be  d is t in g u ish e d  a ro u n d  

th e  s i t e .  A t r a i l  in d ica t in g  the e lk  had  s l id  f ro m  a bench  15 y a rd s  

(14 m ) above  w as fo llow ed . Snow c o v e re d  h e r  t r a c k s  to the  point w h e re  

sh e  had  fa l le n  and if any  p r e d a to r  t r a c k s  w e re  m ixed  in w ith  the  e lk 's ,  

th e y  could  no t be  d is t in g u ish e d .  USFS te lep h o n e  w ir e  w as  laying  about 

and  cou ld  p o s s ib ly  h av e  o b s t ru c te d  the  a n im a l .  The b r u i s e s  in d ica ted  

th a t  p r e d a t o r s  h ad  in ju re d  h e r  b e fo re  d ea th , but b e c a u s e  of s c a v e n g e r  

a c t iv i ty ,  c a u s e  of d e a th  could  no t b e  d e te rm in e d .

On 6 M arc h , th e  c a r c a s s  of an  elk  w as  s e e n  along the R iv e r  

500 y a r d s  (455 m) e a s t  of th e  t r a p .  E lk  had  b een  o b se rv e d  on the 

s lo p e  above  tha t s i t e  on 5 M a rc h ,  and the  dead a n im a l  m a y  have  b een  

a s s o c ia t e d  w ith  th a t  h e rd .  The c a r c a s s  w as  ex am in ed  on 7 M arch . 

T oo th  w e a r  on the  lo w e r  jaw  in d ic a ted  an age  of 12+ y e a r s .  B ack  and 

k id n ey  fa t  w as  lack in g  and the  fu ll r u m e n  co n ta ined  m o s t ly  com m on 

ju n ip e r .  A f e m u r  m a r r o w  c o m p re s s io n  te s t  r e v e a le d  g r e a t e r  than  40% 

c o m p r e s s io n .  The m a r r o w  did  not f i l l  the  m a r r o w  ca v ity ,  and w as  

g e la t in o u s  and  n e a r ly  t r a n s lu c e n t .  Lung t i s s u e  in d ica ted  pneum onia
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along  th e  o u te r  edge of the lung , f lu k es  w e r e  found in  the  s m a l l  d a rk  

l i v e r ,  and  th e  k idneys  w e r e  a  g r e e n i s h  c o lo r ,  excep t f o r  s m a l l  p o r t io n s  

in  th e  c e n t e r s .  No p u n c tu re  w ounds w e r e  found in th e  h id e , but 

s e v e r a l  r i b s  on the r ig h t  s id e  a long  w ith  the  c la v ic le  w e r e  b ro k e n .  

H e m o r rh a g e s  in th o se  a r e a s  in d ic a ted  th a t  in ju r ie s  o c c u r r e d  ju s t  p r i o r  

to  d e a th .  T h e  a n im a l  had  s l id  o v e r  200 y a r d s  (185 m ) f ro m  the s lo p e  

above  w hich  h ad  an in c lin e  of o v e r  60%. The s l id e  t r a i l  b egan  in 

ex p o sed , lo o se  s h a le .  T h is  a n im a l  a p p a re n t ly  s l ip p ed  and , b e c a u s e  of 

i t s  w eak en ed  cond ition , w as  unab le  to r e c o v e r  i ts  b a la n c e  o r  r e g a in  i ts  

f e e t .

F e m u r  m a r r o w  of the  c o l la r e d  cow th a t  had  fa l le n  a f te r  be ing  

r e l e a s e d  on 13 F e b r u a r y  1978, w as  w h it is h -p in k ,  f laky , and  had 0% 

c o m p r e s s io n .  K idney and  b a c k  fa t w as  good and sh e  g e n e ra l ly  a p p e a re d  

to  be  in ex c e l le n t  h e a l th .  T he  m a jo r i ty  of th e  ru m e n  co n ta in ed  the  

a l fa l fa  u se d  a s  b a i t .  She w as  not p re g n a n t  a t  the  t im e .

F in d in g  no dead  e lk  d u r in g  th e  w in te r  of 1977 and only a few 

in 1978 can  be a t t r ib u te d ,  in p a r t ,  to  the  m ild  w in te r  of 1977 and  a 

w a r m in g  t r e n d  in M a rc h  1978, w hen m a x im u m  te m p e r a tu r e s  r e a c h e d  

62®F (17®C), The w a rm  w e a th e r  ex p o sed  p re v io u s ly  in a c c e s s ib le  

b ro w s e  and  g r a s s e s .  E lk  o b s e rv e d  th roughou t 1977 show ed no obvious 

s ig n s  of m a ln u t r i t io n .  D u rin g  la te  M a rc h  and A p r i l  1978, so m e  

a n im a l s  ex h ib ited  ev id en ce  of u n d e rn o u r is h m e n t .  N e a r ly  a  th i r d  of the  

a n im a ls  s e e n  d u r in g  th a t  p e r io d  had  ro u g h  and s t r a g g ly  h a i r .  T he r ib s
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and  h ip  b o n e s  w e re  p ro m in e n t  on m any  of th e s e  elk .

S u m m e r  1978

On 13 Ju n e  1978, th e  c a r c a s s  of a  3 - y e a r - o ld  f e m a le  w as  

lo c a te d  a long  the  M o r r i s o n  C r e e k  T r a i l  (154), 0.5 m ile  (0.9 km) 

n o r th w e s t  of C r e s c e n t  C r e e k  (F ig , 3). N u m e ro u s  p u n c tu re  w ounds In 

th e  n e c k  and le f t  s id e ,  a s s o c ia te d  w ith  h e m o rrh a g in g  and b ro k e n  r i b s ,  

in d ic a te d  d ea th  by p re d a t io n .  Though the  u te ru s  and m any  of i t s  

a s s o c ia te d  p a r t s  had  b e e n  sc a v e n g e d , 1 o v a ry  r e m a in e d .  The o v a ry  

co n ta in e d  a  r e d d i s h - o r a n g e  c o rp u s  a lb ic a n t ia  0.24 to  0.28 inches 

(6-7  m m ) in d ia m e te r .  No obvious d eg e n e ra t io n  had taken p la c e  and I 

a s s u m e d  the s iz e  w as  in d ic a t iv e  of the o r ig in a l  lu teum  du rin g  l a t e r  

p re g n a n c y .  A c c o rd in g  to  M o r r i s o n  (1965), a c o rp u s  th is  s iz e  is  

ev id en ce  of a  s e c o n d a ry  c o rp u s  th a t  would o c c u r  d u r in g  p reg n an c y . 

F u r t h e r  e x a m in a tio n  of th e  c a r c a s s  had  to  be  abandoned  b e c a u s e  a 

g r i z z ly  b e a r  (U rs u s  a r c t o s ) a p p ro a c h e d  the  k il l .  N u m ero u s  g r iz z ly  

t r a c k s  and  s e v e r a l  s c a t s  w e r e  n o ted  in th e  v ic in i ty  of the  c a r c a s s .  The 

in ju r ie s  s u s ta in e d  b y  the  e lk  r e a s o n a b ly  in fe r  tha t sh e  w as  k illed  by  a 

g r iz z ly  (Jonke l,  p e r s .  c o m m . ). E lk  u su a lly  ca lv e  du ring  la te  May o r  

e a r l y  J u n e .  P r e s u m a b ly ,  th is  one had a l r e a d y  d ropped  h e r  ca lf ,  but 

no  s ig n s  of a  c a lf  o r  i ts  r e m a in s  w e r e  found in the a r e a .

M ountain  l io n s  and  g r iz z ly  b e a r s  k i l l  e lk  in so m e  a r e a s  of the 

n o r th e r n  R o ck y  M ounta ins (H o rn o ck e r  1970, C o le  1972), B igg ins  (1975)
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d o c u m e n te d  1 in s ta n c e  of ea ch  on th e  Spotted  B e a r  w in te r  r a n g e ,  and  

a l s o  r e p o r t e d  tha t s o m e  e lk  c a lv e s  w e r e  k i l led  by  co y o tes  du ring  

a d v e r s e  snow  co n d it io n s .  S ch le g a l (1976) found b la c k  b e a r s  (U rs u s  

a m e r i c a n u s ) r e s p o n s ib le  fo r  e x te n s iv e  p re d a t io n  on e lk  c a lv e s  in 

Idaho . A lthough  a l l  4 ty p e s  of p r e d a to r  k i l l s  m a y  h ave  o c c u r r e d  on 

o r  n e a r  the  M iddle F o r k  w in te r  r a n g e ,  I th ink  they  have  only  a  m in o r  

e ffec t on the  e lk  p o pu la tion .

H u n te r -C a u s e d  D ea ths

D u rin g  th e  1978 hun ting  s e a s o n ,  2 r o p e - c o l l a r e d  b u lls  w e r e  

sh o t ,  b o th  a long  the  u p p e r  end  of Lynx C r e e k  a p p ro x im a te ly  2 m i le s  

(3.6 km ) n o r th  of th e  w in te r  r a n g e .  A p p a re n tly  bo th  a n im a ls  w e r e  in 

good h e a l th  (D aneke, p e r s .  c o m m . ); bo th  had  b e e n  c o l la r e d  a s  c a lv e s .  

No. 51 in  1977 and  No. 43 in 1978.

V isu a l  O b se rv a t io n s  

E le v a t io n a l  and C o n f ig u ra t io n a l  U se

T a b le  1 l i s t s  m o n th ly  a v e ra g e  e lev a t io n s  and  s ta n d a rd  

d e v ia t io n s  of elk g ro u p s  o b ta in ed  f ro m  o b s e rv a t io n a l  da ta . G roup 

s i z e s  r a n g e d  f ro m  1 to  33 a n im a ls .  An a n a ly s is  of v a r ia n c e  in d ic a te s  

no  s ig n i f ic a n t  d i f fe re n c e  in m e a n  m o n th ly  u se  b y  e lev a t io n , a t  th e  5% 

c o n f id e n c e  le v e l ,  d u r in g  1977. S ign if ican t d i f fe re n c e s  in  m on th ly  

a v e r a g e s  d u r in g  1978 and  b e tw een  the  2 w in te r s  w e re  no ted . T h e se  

d i f f e r e n c e s  o c c u r r e d  p r i m a r i l y  d u r in g  the  m o n th  of A p r i l  in i n t e r y e a r
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c o m p a r i s o n s ,  and F e b r u a r y  v e r s u s  M a rc h  and J a n u a ry ,  and  M arch  

v e r s u s  A p r i l  d u r in g  1978.

T a b le  1. M ean m o n th ly  e lev a t io n  and s ta n d a rd  dev ia tion  in 
fe e t  (m) of e lk  s ig h t in g s .

M o n th /Y e a r*

No. of 
g ro u p s  

o b se rv e d
M ean

e lev a tio n
S tan d a rd
dev ia tion

F e b r u a r y / 1977 7 5385 (1641) 261 (78)

M a rc h /1 9 7 7 14 5244 (1598) 594 (181)
A p r i l /1 9 7 7 19 5721 (1744) 658 (201)
J a n u a r y / 1978 7 4900 (1494) 624 (190)
F e b r u a r y / 1978 16 5418 (1651) 918 (280)

M a rc h /1 9 7 8 21 4720 (1438) 406 (124)

A p r i l / 1978 26 5173 (1577) 496 (151)

" R e c o rd s  fo r  J a n u a r y  and a  p o r t io n  of F e b r u a r y  1977 
w e r e  d e s t ro y e d .

In s p i te  of the  d i f fe re n c e  in snow dep ths  d u r in g  th e  2 y e a r s  

of s tu d y , l i t t l e  s t a t i s t i c a l  d i f fe re n c e  e x is t s  in m on th ly  m e an s  du ring  

F e b r u a r y  and M arch  1977 and  th e i r  r e s p e c t iv e  m on ths  in 1978. T h is  

o b s e rv a t io n  a p p e a r s  to  be  the  r e s u l t  of a  h o r iz o n ta l  h ab ita t  use  

d i f fe re n c e  r a t h e r  than  a v e r t i c a l  u se  d i f fe re n c e .  Many group  o b s e r ­

v a t io n s  in 1978 w e re  n e a r l y  id e n t ic a l  to 1977 s ig h t in g s  e lev a t io n a l ly ,  

b u t  th e y  sh if te d  f ro m  15 to  300 y a r d s  (14 to 2 75 m ) h o r iz o n ta l ly .  

D u rin g  1978, exposed  s o u th e r n - a s p e c t  r id g e s  w e r e  u sed  m o s t  

f r e q u e n t ly .  Snow w as  u s u a l ly  l e s s  than  10 in c h e s  (25 cm ) deep and.
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in  m a n y  In s ta n c e s  th e  r id g e s  w e r e  s n o w - f r e e .  O ften  a  sh if t  to  e i th e r  

s id e  of the  r id g e  ap ex  r e s u l t e d  in an in c r e a s e d  snow dep th  of up to  

3.5 f e e t  (107 m ).

D uring  1977, 78% of th e  o b s e rv a t io n s  w e r e  r e c o r d e d  on 

e i th e r  s t r a i g h t  (44%) o r  co n cav e  (34%) s lo p e s  du r in g  F e b r u a r y  and 

M a rc h .  D uring  th e  s a m e  m o n th s  in 1978, 40% of th e  o b se rv a t io n s  

w e r e  r e c o r d e d  in  th e s e  2 c a te g o r ie s  w ith  co n cav e  m a k in g  up on ly  9% 

of th e  to ta l .

A v e ra g e  u se  in  A p r i l  w as  a t  e le v a t io n s  of 5721 (1743) and 

5173 f e e t  (1577 m ) d u r in g  1977 and  1978, r e s p e c t iv e ly .  T h is  d if fe re n c e  

p ro b a b ly  r e s u l t e d  f ro m  d i f fe re n c e s  in  snow dep ths  b e tw een  th e  2 y e a r s .  

U se  of d ra in a g e  b o t to m s  and  d ra w s  w a s  high in 1978 w hen m e lt in g  snow 

ex p o sed  p r e v io u s ly  u n av a ila b le  fo ra g e .  H ow ever, th e  p re v io u s  y e a r  

th e s e  s a m e  a r e a s  had  b e e n  u se d  by  e lk  d u r in g  the  p re c e d in g  2 m o n th s ,  

and th e i r  fo ra g in g  a c t iv i t ie s  sh if te d  to  h ig h e r  e le v a t io n ,  open s lo p e s  

in A p r i l .

Snow dep th  d u r in g  1978 w a s  g r e a t e s t  d u r in g  F e b r u a r y .

N e a r ly  64% of the  e lk  s ig h te d  d u r in g  tha t p e r io d  w e r e  on o r  n e a r  

r i d g e s .  M ovem ent a long  d ra in a g e  b o t to m s  w as  g r e a t ly  r e s t r i c t e d  

b e c a u s e  of snow a c c u m u la t io n .  J a n u a r y  and  M a rc h  o b se rv a t io n s  

in d ic a te d  a  m o r e  ev e n ly  d is t r ib u te d  u se  of c o n cav e , convex , and 

s t r a i g h t  c o n f ig u ra t io n s .

A s snow a c c u m u la t io n  in c r e a s e d ,  th e  a n im a ls  sh if ted  th e i r
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a c t iv i t i e s  to  r id g e s .  B e c a u s e  r id g e  a p ic e s  w e r e  s te e p  be tw een  4600 

and  6500 fe e t  (1402 and  1981 m ), a llow ing  snow to blow off, the e lk  

fo ra g e d  and  bedded  b e tw e en  th e se  e le v a t io n s .  T h is  a l t i tu d in a l  

d i s p e r s io n  r e s u l t e d  in u se  of h ig h e r  e le v a t io n s  du r in g  F e b r u a r y  than  

in J a n u a r y  and M a rc h  1978, A p p a re n tly ,  snow depth  in J a n u a ry  had  

not r e a c h e d  the  po in t w h e re  m o v e m e n t in lo w er  d ra w s  and d ra in a g e  

b o t to m s  w as  a s  r e s t r i c t e d  a s  in F e b r u a r y ,  D uring  M a rc h , snow began  

m e l t in g  and  th o s e  a r e a s  w e r e  a g a in  a v a i la b le  fo r  in te n s iv e  b ro w s in g .

A s snow m e l t  in c r e a s e d  m  A p r i l ,  feed ing  f re q u e n tly  o c c u r r e d  

on s i t e s  w ith  co n cav e  c o n f ig u ra t io n s .  F i f ty  eight p e rc e n t  of A p r i l 's  

s ig h t in g s  w e r e  in  d ra w s  and d r a in a g e s .  An upw ard  sh if t  o c c u r r e d  

b e tw e en  M a rc h  and A p r i l  f ro m  4720 (1438) to  5173 fe e t  (1576 m ), 

r e s p e c t iv e ly .

B edd ing  L o ca tio n s

M ost d ay b ed s  w e r e  lo c a te d  by  d i r e c t  o b se rv a t io n s  of elk  and 

w e r e  t h e r e f o r e  b ia s e d  to w a rd s  open a r e a s  and s i t e s  along the  f r in g e s  

of t im b e r  s ta n d s .  B e n c h e s ,  k n o lls ,  and  s m a l l  m id - s lo p e  d e p r e s s io n s  

w e r e  the  m o s t  f r e q u e n t  to p o g ra p h ic  f e a tu r e s  a s s o c ia te d  w ith  d ay b ed s . 

O pen s i t e s  ex posed  to  d i r e c t  su n lig h t w e r e  m o s t  often  u sed  d u r in g  

c l e a r ,  co ld  w e a th e r .  The on ly  o b s e rv a b le  p r e f e r e n c e s  fo r  t im b e r e d  

s i t e s  o c c u r r e d  w hen  w inds ex c ee d e d  an  e s t im a te d  15 m ile s  p e r  h o u r  

(21 k m / h r )  w ith  d a y t im e  t e m p e r a t u r e s  below  2 5 " F  (-4®C),
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N igh tbeds  w e r e  lo c a te d  by  b a c k t r a c k in g  e lk  th a t  had  b e e n  se e n  

d u r in g  th e  m o rn in g .  O b s e rv a t io n s  of th e s e  bedd ing  s i t e s  w e re  

r e s t r i c t e d  to  e lev a t io n s  below  5800 fe e t  (1768 m ). H igher a l t i tu d e s  

w e r e  d if f icu lt  to  r e a c h  d u r in g  1 day  e x c u r s io n s ,  I did not f ind  enough 

b e d s  to d e te r m in e  an  a s p e c t  p r e f e r e n c e ,  B eds w e r e  lo c a te d  m o s t  

f r e q u e n t ly  in t im b e r  w h e re  canopy  c o v e ra g e  w as  g r e a t e r  than  50%,

Snow dep th  did no t a p p e a r  to a f fec t  s e le c t io n  of n ig h tb ed s .  B eds w e re  

found d u r in g  the  s a m e  day  on e a s t e r n  e x p o s u re s  in snow depths of o v e r  

4 f e e t  (1.2 m ) and on w e s te r n  e x p o s u re s  in snow dep ths  of 19 in c h es  

(48 cm ).

A n im a ls  L o c a te d  South of th e  M iddle F o r k

B e tw een  m id - J a n u a r y  and the f i r s t  of May 1977, the  only  e lk  

s e e n  so u th  of th e  M iddle F o r k  R iv e r  w as  a  g ro u p  of 22 a n im a ls  th a t  I 

had  s c a r e d  f ro m  th e  n o r th  s id e .  W h e re  th e s e  a n im a ls  c r o s s e d  the  

R iv e r ,  n u m e ro u s  t r a c k s  in d ic a ted  th e y  had  b e e n  c r o s s in g  to  th e  so u th  

s id e  of th e  R iv e r  f o r  s o m e  t im e  b e f o r e .  T his  o c c u r r e d  in m id -A p r i l  

w hen  snow dep th  w a s  g r e a t ly  re d u c e d .  P r i o r  to  th is ,  o c c a s io n a l  t r a c k s  

in d ic a te d  e lk  had m o v ed  b a c k  and  fo r th  a c r o s s  the  R iv e r ,

D u rin g  th e  1978 w in te r ,  1 cow s ta y e d  a long the so u th e rn  bank  

of th e  R iv e r  f o r  3 c o n s e c u t iv e  days  w h e re  snow dep ths  a p p e a re d  to  b e  

b e tw e e n  3 and  4 f e e t  (91 and  122 c m ).  She w a s  feed ing  on w illow s th a t  

f o r m e d  a  n a r ro w  r e c t a n g u la r  p a tc h  a long  th e  b an k , p ro b a b ly  the  r e a s o n
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s h e  r e m a in e d  t h e r e ,  A g ro u p  of 4 e lk  (3 cows and 1 ca lf)  w e r e  s e e n  

b ro w s in g  on w illow s on a  g ro u p  of s m a l l  is la n d s  abou t 0,25 m i le s  

(0,45 km ) d o w n - r iv e r  f r o m  S p ru ce  P a r k  C ab in , T h e se  a n im a ls  w e re  

p ro b a b ly  p a r t  of a  s m a l l  g ro u p  th a t  w in te re d  n o r th w e s t  of the  C ab in  on 

th e  n o r th  s id e  of th e  R iv e r ,  A s in 1977, t r a c k s  ind ica ted  tha t e lk  did 

c r o s s  th e  R iv e r  o c c a s io n a l ly  th roughou t th e  w in te r .

F id e l i ty  to  the  W in te r in g  G round

D u rin g  th e  c o u r s e  of th e  se co n d  w in te r ,  a l l  5 r a d io - c o l l a r e d  

e lk  f r o m  th e  p re v io u s  w in te r  w e r e  r e lo c a te d .  D u rin g  a  tra c k in g  fligh t 

in  m id -M a y  1978, a l l  8 in s t ru m e n te d  a n im a ls  w e r e  lo ca te d  on the  

w in te r in g  g ro u n d s .

O nly 1 r o p e - c o l l a r e d  cow f ro m  1977 w as  re lo c a te d  d u r in g  the 

1978 w in te r .  Of the  3 o th e r  a n im a ls  r o p e - c o l l a r e d  in 1977, 1 b u ll  

c o l l a r e d  a s  a c a l f  w as  sho t d u r in g  th e  1978 hunting  s e a s o n ,  c o n f irm in g  ^

h is  r e te n t io n  of the  c o l la r .  The l a r g e  adu lt b u ll ,  c o l la re d  a f te r  he w as  

cu t lo o se  f ro m  old te lep h o n e  w i r e ,  m a y  not have  r e ta in e d  the  c o l la r .

D u rin g  the  c o l la r in g  p r o c e s s ,  t h e r e  w as  in su ff ic ie n t t im e  to  a t ta c h  the  

ro p e  ends  p r o p e r ly .  The th i rd  a n im a l ,  a f e m a le  ca lf  a t the  t im e  of 

c o l la r in g  w as  n e v e r  r e lo c a te d .

W in te r  Sex and Age R a t io s

T ab le  2 p r e s e n t s  th e  s e x  and age  r a t io s  o b se rv e d  d u r in g  1977 

and  1978, B oth  f ie ld  s e a s o n s  b e g a n  in J a n u a r y  and ended in la te  May,
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T h e s e  n u m b e rs  r e p r e s e n t  on ly  a  s m a l l  p o r t io n  of the o b se rv a t io n s  

m a d e  d u r in g  bo th  f ie ld  s e a s o n s  b e c a u s e  m a n y  a n im a ls  w e re  u n c la s s i f ie d .  

T h e  lo w e r  n u m b e r  of a n im a ls  c la s s i f ie d  in  1977 r e f le c t s  the lo s s  of 

J a n u a r y / F e b r u a r y  r e c o r d s  and  in c r e a s e d  d is p e r s io n  on the w in te r  

r a n g e  b e c a u s e  of th e  m ild  w e a th e r .  Cow and c a lf  e lk  w e re  c la s s i f ie d  

only  a f t e r  c a r e f u l  e x a m in a t io n  w ith  a 15-60  v a r ia b le  p ow er te le sc o p e ;  

b u l ls  w e r e  m u c h  m o r e  e a s i ly  c la s s i f ie d ,  m ak in g  r a t io  c o m p a r is o n s  to 

cow s h ig h e r  than  a c tu a l ly  s e e n .

T a b le  2, S u m m a ry  of w in te r  co m p o s it io n  co u n ts .

Y e a r Cows C a lv e s
Spike
b u l ls

B r a n c h -
a n t le r e d

b u lls T o ta l
C a lv e s :  

100 cow s
B ra n c h  - a n t le r e d  
bu lls :  100 cows

1977 74 35 7 23 139 47.3 31.1

1978 321 154 47 16 538 48.0 5.0

A la rg e  d is c re p a n c y  e x is te d  b e tw een  the  cow :ca lf  r a t io s  shown 

on th is  ta b le  and th o se  o b ta in ed  b y  p e r s o n n e l  of th e  M ontana D e p a r tm e n t  

of F i s h ,  W ild life  and  P a r k s  d u r in g  s p r in g  co m p o s it io n  co u n ts . T h e i r  

co u n ts  w e r e  19 and  23 c a lv e s  p e r  100 cow s fo r  1977 and 1978, r e s p e c ­

t iv e ly  ( C r o s s ,  p e r s .  c o m m . ). S im m o n s  (1974) no ted  s im i l a r  

d i f f e r e n c e s ,  a l though  not a s  g r e a t ,  w hen c o m p a r in g  h is  g round  coun ts  

to  th e  D e p a r tm e n t 's  h e l ic o p te r  c o u n ts .  He w ro te  th a t  "On su ch  f l ig h ts  

It is  o f ten  Im p o s s ib le  to  m a k e  a c a r e fu l  ex a m in a tio n  of e v e ry  a n im a l .
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and  it  i s  p ro b a b le  th a t  s o m e  of the  l a r g e r  c a lv e s  w e re  c la s s e d  a s  

co w s . " T h is  is  p ro b a b ly  t r u e  on the  M iddle F o r k  w in te r  r a n g e ,  

e s p e c ia l ly  w hen  c o n s id e r in g  the e x t r e m e  ru g g e d n e s s  of the topography . 

A n o th e r  m o r e  p ro b a b le  s o u r c e  of d is c re p a n c y  be tw een  m y g round  

coun ts  and  the  a e r i a l  coun ts  w a s  th a t  a c c e s s  on th e  g round  w as 

e x t r e m e ly  l im i te d .  M any of m y  o b s e rv a t io n s  w e r e  r e s t r i c t e d  to  open 

s lo p e s  and f r in g e s  of t im b e r  s ta n d s  th a t  could  b e  s e e n  f ro m  v an tag e  

p o in ts  on th e  B ig R iv e r  T r a i l .  P e e k  and L o v aas  (1968) r e p o r te d  

d i f f e r e n t ia l  d is t r ib u t io n  of e lk  by  bo th  se x  and age  on a M ontana w in te r  

r a n g e .  P o s s ib ly ,  I saw  a  g r e a t e r  p e r c e n ta g e  of c o w /c a lf  g ro u p s  

b e c a u s e  th e  a r e a s  I o b s e rv e d  m o s t  f re q u e n t ly  w e r e  th o se  u sed  by  such  

g ro u p s .  A e r ia l  s u rv e y s  in c lu d e  a m uch  g r e a t e r  p o r t io n  of the  w in te r  

a r e a  than  ca n  be  s e e n  f ro m  the g ro u n d .

M ontana D e p a r tm e n t  of F i s h ,  W ild life  and P a r k s  a e r i a l  su rv e y s  

m a y  b e  b ia s e d  dow nw ard  b e c a u s e  th e  f l ig h ts  take  p lace  only once a t the  

end of w in te r  w hen cow s and  c a lv e s  a r e  l e a s t  d is t in g u ish a b le  (L ovaas  et 

a l .  1966).

R e c o rd s  in d ic a te  th a t  the  ca lf :cow  r a t io s  fo r  the M iddle and  

South F o r k  w in te r  r a n g e s  have  b e e n  c o n s is te n t ly  c la s s e d  a s  p o o r  w ith  

a  1 6 - y e a r  a v e ra g e  f ro m  1958 to  1973 of 25:100 (W eckw erth  and C r o s s

1973). C oun ts  a lo n g  the  M iddle F o r k  w in te r  r a n g e  f ro m  1971 to  1978 

a v e ra g e d  18:100 w ith  e x t r e m e s  of 3:100 in 1975 and 29:100 in 1971.

B igg ins  (1975) no ted  a  d ro p  in ca lf :cow  r a t i o s  be tw een  J a n u a ry
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and  A p r i l  1975 on the  Spotted  B e a r  w in te r  r a n g e  and a t t r ib u te d  it  to  the 

s e v e r i t y  of the  w in te r .  He s ta te d ,  " in  M ay, c a lf  co m p o s it io n  of the  

c l a s s i f i e d  'w in te r  k i l l s '  r e a c h e d  31,2 p e r c e n t  . , , , ” D uring  both  

f ie ld  s e a s o n s  on th e  M iddle F o r k  w in te r  r a n g e ,  no  dead  c a lv e s  w e r e  

found . T h is ,  coup led  w ith  the  fa c t  th a t  no d e c r e a s e  o c c u r r e d  in 

ca lf :cow  r a t i o s  b e tw e en  J a n u a r y - F e b r u a r y  coun ts  and A p r i l -M a y  

coun ts  in 1978, in d ic a te d  h igh  ca lf  s u rv iv a l .

T he  d if fe re n c e  b e tw e en  th e  b r a n c h - a n t le r e d  b u ll  co m p o s it io n  

b e tw e en  the  2 y e a r s  can , in p a r t ,  be  a t t r ib u te d  to  a g roup  of 6 b u l ls ,

4 a d u l ts  and  2 s p ik e s ,  th a t  w e r e  lo c a te d  on the  w in te r  r a n g e  in 1977, 

T h e s e  a n im a ls  w e r e  s e e n  on 3 s e p a r a te  o c c a s io n s  and m ak e  up a  to ta l  

of 53% of th e  b r a n c h - a n t l e r e d  b u l l  o b s e rv a t io n s .

A n u m b e r  of a u th o rs  h av e  d e te rm in e d  th a t  d i f fe re n t ia l  h ab ita t  

u se  e x i s t s  b e tw een  ad u lt b u l ls  and o th e r  e lk .  T h e se  a n im a ls  tend  to  

s e l e c t  m o r e  d e n s e ly  f o r e s t e d  a r e a s  (M arcu s  1975) and to  w in te r  in high 

r e m o te  a r e a s  aw ay f ro m  th e  h e rd  (M urie  1951, A n d e rso n  1958),

P o p u la t io n  E s t im a te s  

D uring  th e  2 y e a r s  of s tu d y , 16 a n im a ls  w e re  c o l la r e d  w ith  

e i th e r  r a d io  c o l l a r s  (8) o r  ro p e  c o l l a r s  (8), Of the  9 a n im a ls  c o l la re d  

in 1977, 6 w e r e  r e lo c a te d  on th e  w in te r  r a n g e  in 1978, One w as  known 

to  h av e  b e e n  sh o t d u r in g  th e  1978 hunting s e a s o n ,  and 2 w e re  not 

a c c o u n te d  f o r .  B e c a u s e  c o l la r  lo s s e s  in elk  a v e ra g e  o v er  7% p e r  y e a r

!
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(C ra ig h e a d  et a l .  1969), I a s s u m e d  th a t  one of the 1977 a n im a ls  had  

lo s t  i t s  c o l l a r .

A t th e  beg inn ing  of the 1978 w in te r ,  I a s s u m e d  the  popu la tion  

co n ta in e d  8 m a rk e d  a n im a ls .  T h is  n u m b e r  in c r e a s e d  to  15 a s  new 

a n im a ls  w e r e  caugh t,  tag g ed , and r e l e a s e d .  B e a l l  (1974) a l s o  

in d ic a te d  th a t  l a r g e r  s a m p le  s iz e s  should  m o s t  c lo s e ly  r e p r e s e n t  the  

popu la tion  and ea ch  s a m p le  shou ld  b e  w eigh ted  "by  div id ing  the  s a m p le  

s iz e  by  the su m  of a l l  s a m p le s .  " T he  f in a l  popu la tion  e s t im a te  is  the 

a c c u m u la te d  su m  of the  ind iv id u a l e s t im a te s  t im e s  th e  c o r re sp o n d in g  

w e ig h ted  v a lu e s ,  d iv ided  by  th e  su m  of the  w eigh ted  v a lu e s .

D u rin g  the  c o u r s e  of th e  1978 w in te r ,  I had 3 s a m p le s  to 

o b ta in  a  w eig h ted  m e a n  f ro m .  T h ese  s a m p le s  c o n s is te d  of e lk  s ig h tin g s  

w hen  8, 13, and 15 tagged  a n im a ls  w e r e  a s s u m e d  to b e  in the p o p u la ­

t io n . My popu la tion  e s t im a te s  r a n g e d  f ro m  184 to  2 70 a n im a ls  on the  

w in te r in g  g ro u n d s  in  1978 w ith  a w eigh ted  a v e ra g e  of 233. My la r g e s t  

s a m p le  co n ta in ed  169 s ig h t in g s  inc lud ing  10 c o l la r e d  e lk  w ith  an 

a s s u m e d  to ta l  of 15 tagged  a n im a ls  in  the  popu la tion . Using th e se  

n u m b e r s ,  the  pop u la tio n  e s t im a te  w as  232 elk.

T h e se  e s t im a te s  shou ld  only  be c o n s id e re d  as  rough  guides to 

th e  n u m b e rs  of a n im a ls  p r e s e n t .  B e a ll  (1974) s ta te d  th a t a  n u m b e r  of 

a s s u m p t io n s  m a y  not b e  m e t  a s  f a r  a s  ra n d o m  m ixing  of m a rk e d  and 

n o n - m a r k e d  a n im a ls  is  c o n c e rn e d ;  in te rm ix in g  of the m a le  w ith  the  

f e m a le  co m p o n en t of th e  popu la tion  m a y  not o c c u r  f r e e ly .  A la c k  of
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in te rm ix in g  of ad u lt  b u l ls  w ith  cow o r  c o w /c a lf  g ro u p s  w as a p p a re n t .  

A lthough  b u l ls  w e r e  o c c a s io n a l ly  s e e n  w ith  cow s, they  w e re  u su a lly  

s e e n  in d iv id u a lly  o r  in b u l l  g ro u p s .  T r a c k s  and s ig h t in g s  a l s o  ind ica ted  

th a t  ad u lt  b u l ls  sp e n t  m u c h  m o r e  t im e  in t im b e re d  a r e a s  than  cow s, 

c a lv e s ,  and  s p ik e s .

M ig ra t io n

S e a s o n a l  m ig ra t io n s  d u r in g  1977 w e r e  d e s c r ib e d  by  Sm ith  

(1978), A ll r a d io - c o l l a r e d  e lk  had  le f t  th e  w in te r  r a n g e  by th e  second  

w eek  of M ay, S m ith  n o ted  th a t  th is  w as  a t l e a s t  a  w eek  e a r l i e r  than 

in d ic a te d  b y  o th e r  s tu d ie s  of w e s te r n  M ontana and n o r th e rn  Idaho elk  

h e r d s .  T h is  e a r ly  m ig ra t io n  w a s  p ro b a b ly  a r e s u l t  of the m ild  w in te r  

r a t h e r  th an  a unique a s p e c t  of the  M iddle F o r k  e lk  h e r d s .  D uring  1978, 

a l l  r a d io - c o l l a r e d  e lk  w e r e  lo ca te d  on th e  w in te r in g  g ro u n d s  in m id -M ay . 

A p p a re n t ly ,  m ig r a t io n a l  m o v e m e n ts  did not beg in  un til  the l a s t  w eek  of 

M ay. G rk o v ic  (1976) r e p o r te d  th a t  s p r in g  e lk  m ig ra t io n s  f ro m  Idaho to  

s u m m e r in g  a r e a s  in M ontana co in c id ed  w ith  sn o w -m e lt  and g r e e n -u p .  

A lthough  the w in te r  r a n g e  w as r e la t iv e ly  s n o w - f r e e  by the  f i r s t  of May 

in  1978, th e  s p r in g  m ig ra t io n  r o u te s  d e s c r ib e d  by  Sm ith  w e re  s t i l l  

snow bound.

A ll  5 e lk  in s t ru m e n te d  in 1977 w e r e  on o r  n e a r  the  w in te r in g  

a r e a  b y  1 D e c e m b e r  1977. F o u r  of the  5 r a d io - c o l l a r e d  a n im a ls  w e re  

d i r e c t l y  a c r o s s  the  R iv e r  f ro m  the w in te r  r a n g e  by  the f i r s t  w ee k  of
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N o v e m b e r ,  The a n im a l  th a t  w a s  not in the  a r e a  d u r in g  the e a r ly  p a r t  

of N o v e m b e r  m a y  h av e  b e e n  de lay ed  b y  hun ting  p r e s s u r e .  H e r  s u m m e r  

r a n g e  w a s  in  an  a r e a  th a t  h ad  a logging  ro a d  b e tw een  i t  and the  w in te r  

r a n g e  (Sm ith  1978). T h is  a c c e s s  ro a d  r e c e iv e d  f re q u e n t  h u n te r  v e h ic le  

u s e  in  1977, D u rin g  1978, ch eck ing  s ta t io n  d a ta  docum en ted  heavy  

h u n te r  u se  of th is  r o a d  (D aneke, p e r  s .  co m m , ).

H unting on th e  W in te r  R ange 

D u rin g  th e  1977 and 1978 hunting  s e a s o n s ,  only 1 leg a l  

o u t f i t t e r 's  cam p  w as  lo c a te d  on the  w in te r  r a n g e .  T h is  cam p  w as 

lo c a te d  d i r e c t ly  below  th e  t r a p s i t e  and  w as  u sed  by  only  a  s m a l l  

n u m b e r  of h u n te r s  bo th  y e a r s .  The o u t f i t te r  in d ic a ted  the cam p 

n o r m a l ly  w as  u se d  by  m o r e  h u n te r s  bu t an  o w n ersh ip  change w as  in 

p r o g r e s s  and  n o r m a l  c a m p  u se  would r e s u m e  in 1979. Daneke (1980) 

e s ta b l i s h e d  a g a m e  ch eck in g  s ta t io n  a long  Highway 2 a t the Big R iv e r  

T r a i l  e n t ra n c e ,  h is  p r e l im in a r y  f ind ings in d ica ted  th a t hunting on the  

w in te r  r a n g e  w as  m o d e ra te .

B ia s e s

A n u m b e r  of b i a s e s  w e r e  a s s o c ia te d  w ith  o b s e rv a t io n s ,  and 

e lk  m o v e m e n ts  m a y  h av e  b ee n  a l t e r e d  so m e w h a t by  o u r  a c t iv i t ie s  on 

th e  w in te r in g  g ro u n d s .  D u rin g  bo th  f ie ld  s e a s o n s ,  t r a v e l  a long  the 

B ig  R iv e r  T r a i l  (155) e a s t  of the  t r a p p in g  s i t e  w as avo ided  to  r e d u c e  

e lk  d is tu r b a n c e  in  th e  v ic in i ty  of th e  t r a p .  B e c a u se  trap p in g  s u c c e s s

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



43

w a s  low , w e hoped the  a n im a ls  w ould r e m a in  n e a r  th e  t r a p  and be 

l u r e d  to  th e  a l fa lfa  b a i t .  A l a r g e  n u m b e r  of e lk  sp e n t  m uch  of the  

w in te r  b e tw e en  the  t r a p p in g  s i t e  and C ab in  C re e k  to the e a s t .

Though a  l a r g e  p o r t io n  of the w in te r in g  g round  w as v is ib le  

f r o m  v a n ta g e  p o in ts  a long  t r a i l  155, c e r t a in  a r e a s  could  not be  se e n .  

P e l le t  g ro u p  coun ts  w e re  u s e d  to  c o n f i rm  u se  by  elk  on th o se  s i t e s ,  but 

s p e c if ic  m o v e m en t p a t t e r n s  and a c t iv i t ie s  could  not b e  d e s c r ib e d .  M ost 

of the o b s e rv a t io n s  took  p la c e  b e tw e en  0830 and 1500 to  allow fo r  t r a v e l  

to  and f r o m  the  w in te r in g  a r e a  d u r in g  day ligh t h o u r s .

T r a v e l  b y  sn o w m o b ile  b e tw een  S p ru c e  P a r k  C abin  and V in eg a r  

C r e e k ,  and d a i ly  c r o s s - c o u n t r y  sk i  u se  of the t r a i l  beyond V inegar  

C r e e k  p ro b a b ly  a l t e r e d  e lk  u se  n e a r  the  t r a i l .  E lk  w e re  s e e n  on o r  

n e a r  th e  t r a i l  m o re  f re q u e n t ly  a f te r  the  t r a i l  had  not been  used  fo r  

s e v e r a l  c o n se c u t iv e  d ay s .

O b s e rv a t io n s  w e re  r e s t r i c t e d  d u r in g  a d v e r s e  w e a th e r .  Heavy 

snow o r  r a i n  and fog o c c a s io n a l ly  re d u c e d  v is ib i l i ty ,  m ak ing  the 

a n im a ls  d if f icu lt  to  s e e .  O b s e rv a t io n a l  r e c o r d s  fo r  J a n u a ry  and p a r t  

of F e b r u a r y  1977 w e r e  d e s t ro y e d  in a  h o u se  f i r e .

B ro w se

"A k ey  b ro w s e  s p e c ie s  shou ld  be  one of the  m o st im p o r ta n t  

b ig - g a m e  foods on a  r a n g e "  (USFS 1963). I s e le c te d  Rocky M ountain  

m a p le  and  s e r v i c e b e r r y  a s  th e  key  s p e c ie s  b e c a u s e  of th e i r  r e la t iv e  

ab u n d a n ce ,  n u t r i t io n a l  v a lu e ,  and  u t i l iz a t io n  ( J u la n d e r  1937, A s h e r in
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1974), although s e v e r a l other b row se s p e c ie s  w ere  p resen t.

R ocky  M ountain  m a p le  v a r i e s  in s iz e  a t  m a tu r i ty  f ro m  a  sh ru b  

to  a  s m a l l  t r e e  7 -30  f e e t  (2 .1 -9 .2  m ) ta l l .  It g ro w s along m oun ta in  

s t r e a m s ,  on m o u n ta in  s lo p e s ,  and in m o s t  canyons and f la ts  am ong 

t r e e s  su c h  a s  D o u g la s - f i r ,  a s p e n ,  w e s te rn  l a r c h ,  and p o n d e ro sa  p ine  

(USDA 1937, M a rk s  1963). M ontana D e p a r tm e n t  of F i s h ,  W ildlife and 

P a r k s  p e r s o n n e l  c o n s id e r  m a p le  an  im p o r ta n t  b ro w s e  p lan t in  D is t r i c t  

1, th e  n o r th e r n  p a r t  of D is t r i c t  2, and  the  w e s te r n  p o r t io n  of D is t r i c t  4 

(L o n n e r  1972). T h is  p la n t 's  a b i l i ty  to r e s p r o u t  f ro m  ro o t  c ro w n s  a f te r  

a  f i r e  (Lyon and  S tickney  1974) and i t s  to le ra n c e  of h eav y  b ro w sin g  

(Aldous 1952) ex p la in ,  in  p a r t ,  i ts  c o -d o m in a n c e  w ith  s e r v i c e b e r r y  on 

the  M iddle F o r k  w in te r  r a n g e .

S e r v ic e b e r r y  g ro w s  as  a  low sh ru b  to  s m a l l  t r e e ,  3 -20  fee t  

(1 -6 .1  m ) ta l l .  It g ro w s  u n d er  e n v iro n m e n ta l  cond itions v a ry in g  f ro m  

d ry ,  ro c k y  s lo p e s  in  fu ll  su n lig h t to  m o is t ,  deep , and f e r t i l e  s o i l  in 

a s p e n  and  lodgepo le  p in e  s ta n d s .  B e c a u se  of i t s  w ide d is t r ib u t io n  and 

p a la ta b i l i ty ,  it  i s  am ong  the  m o s t  v a lu a b le  b ro w s e  p lan ts  (USDA 1937, 

L o n n e r  1972, H e m m e r  1975). L ike  Rocky M ountain m a p le ,  i t s  a b i l i ty  

to  r e s p r o u t  f ro m  r o o t  c ro w n s  a f te r  f i r e  (A sh er in  1974) and w ith s tan d  

h e a v y  b ro w s in g  (Young and P a y n e  1948, S hepherd  1971) c o n tr ib u te  to 

i t s  C O -dom inance r o le .

O th e r  b ro w s e  s p e c ie s  o c c u r r in g  th ro u g h o u t the w in te r  r a n g e  

w e r e  sh in y le a f  c e a n o th u s ,  p a c h is t im a ,  co m m o n  ju n ip e r ,  c re e p in g
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ju n ip er, ch ok ech erry , and w illow . Although som e of th ese  sp e c ie s  

w er e  h ea v ily  b row sed  by  e lk , their  r e la t iv e ly  low abundance on the 

w in ter  ran ge prevented  them  from  being con sid ered  key sp e c ie s .

My s u r v e y s  in  1977 inc luded  l e a d e r  u se  e s t im a te s  of 447 

R ocky  M ountain  m a p le  and  553 s e r v i c e b e r r y .  In 1978, the n u m b e rs  of 

p la n ts  w e r e  715 and  785 r e s p e c t iv e ly .  P e r io d ic  ch e ck s  th roughout the  

s u r v e y s  in d ic a te d  tha t l e a d e r  u se  e s t im a te s  I m a d e  w e r e  p la ced  in the  

c o r r e c t  c a te g o ry  m o r e  th an  90% of the  t im e .  P la n ts  in the 0%, 5%, 

and  25% g ro u p in g s  w e re  the  m o s t  a c c u r a te ly  judged  w hile  th o se  p laced  

in  e i th e r  th e  50% o r  70% u se  c a te g o r ie s  w e re  m o r e  f re q u e n tly  

m is ju d g e d .

I did  not c a lc u la te  a c tu a l  d e n s i t ie s  of Rocky M ountain m a p le  

and  s e r v i c e b e r r y .  Both s p e c ie s  w e r e  m o d e ra te ly  abundant (H e m m e r

1975). The r a t io  of s e r v i c e b e r r y  to  R ocky  M ountain m a p le  w as  

a p p ro x im a te ly  1 .15 :1 ,0 ,

T r a n s e c t  R e s u l ts  

T w enty  b r o w s e  s u r v e y s  involv ing  50 p la n ts  of the 2 key  s p e c ie s  

ea ch  (excluding  f o r m  c l a s s e s  7 and 8) w e r e  c o m p le ted  d u r in g  May 1977, 

D u rin g  1978, 30 t r a n s e c t s  w e r e  e s ta b l i s h e d  and su rv e y s  co m p le ted . 

R e s u l t s  of the  2 y e a r s  a r e  s u m m a r iz e d  in T a b le s  3, 4, and 5. T he  d a ta  

p r e s e n te d  h e r e  w e r e  u se d  to  m a k e  a l l  of the  fo llow ing c o m p a r is o n s ,  

c o m p u ta t io n s ,  and  c o n c lu s io n s  u n le s s  s ta te d  o th e rw is e .
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T a b le  3, S u m m a ry  of 1977 and 1978 b ro w s e  s u r v e y s ,  p e rc e n t  le a d e r  
u se .

P e r c e n t
l e a d e r S e r v ic e b e r r y

R ocky M ountain 
m a p le C om bined

u se N u m b e r P e r c e n t N u m b er P e r c e n t N um ber P e r c e n t

0 49 8.86

1977

13 2.91 62 6.20

5 33 5.97 14 3.13 47 4.70

25 60 10.85 39 8.72 99 9.90

50 140 25.31 123 27.52 263 26.30

70 178 32.19 105 23.49 283 28.30

90 93 16.82 153 34.23 246 24.60

T o ta l 553 100.00 447 100,00 1000 100.00

0 100 12.74

1978

15 2.10 115 7.67

5 79 10.06 43 6.01 122 8.12

25 70 8.92 36 5.04 106 7.07

50 122 15.54 119 16.64 241 16.07

70 244 31.08 191 26.71 435 29.00

90 170 21.66 311 43.50 481 32.07

T o ta l 785 100.00 715 100.00 1500 100.00
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T a b le  4, S u m m a ry  of 1977 and 1978 b ro w s e  s u r v e y s ,  fo rm  c l a s s .

F o r m
S e r v ic e b e r r y

R ocky M ountain 
m a p le C om bined

c l a s s N u m b er P e r c e n t N u m b e r P e r c e n t N u m b er P e r c e n t

1 122 22.06

1977

31 6.93 153 15.30

2 219 39.60 149 33.33 368 36.80

3 195 35.26 258 57.72 453 45.30

4 14 2.53 7 1.57 21 2.10

5 3 0.55 2 0.45 5 0.50

T o ta l 553 100.00 447 100.00 1000 100.00

1 209 26.62

1978

73 10.21 282 18.80

2 281 35.80 209 29.23 490 32.67

3 275 35.03 419 58.60 694 46.2 7

4 8 1.02 9 1.26 17 1.13

5 12 1.53 5 0.70 17 1.13

T o ta l 785 100.00 715 100.00 1500 100.00
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T a b le  5, S u m m a ry  of 1977 and  1978 b ro w s e  s u r v e y s ,  age  c l a s s .

Age
c l a s s

S e r v ic e b e r r y
R ocky  M ountain 

m a p le C om bined

N u m b er P e r c e n t N u m b er P e r c e n t N u m b er P e r c e n t

1977

Young 107 19.35 28 6.26 135 13.50

M a tu re 265 47.92 197 44.07 462 46.20

D ecad en t 181 32.73 222 49.67 403 40.30

T o ta l 553 100.00 447

1978

100.00 1000 100.00

Young 164 20.89 57 7.97 221 14.73

M a tu re 405 51.59 318 44.48 723 48.20

D ecad en t 216 27.52 340 47.55 556 37.07

T o ta l 785 100.00 715 100.00 1500 100.00
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V ig o r  of s e r v i c e b e r r y  and R ocky  M ountain  m ap le  w as  low; 

p la n ts  r a r e l y  ex c ee d ed  4 fe e t  (1.2 m ) in he igh t and w e re  m o d e ra te ly  to 

h e a v i ly  clubbed  (Cole 1958). P la n ts  th a t  exceed ed  7 fee t  (2.1 m) in 

h e ig h t,  p la c in g  th em  in f o rm  c l a s s e s  4, 5, o r  6, o c c u r re d  in d ra in a g e  

b o t to m s  w h e re  snow a c c u m u la t io n  r e n d e r e d  th e m  in a c c e s s ib le  to e lk  

d u r in g  m o s t  of th e  w in te r .  M any of th e s e  p la n ts  had  th e i r  lo w er  s te m s  

b ro w s e d  to  v a ry in g  d e g r e e s ,  in d ic a t in g  th ey  w e re  p a r t ly  a v a ila b le  in 

e i th e r  e a r l y  w in te r  o r  s p r in g .

C h i - s q u a r e  r e s u l t s  in d ic a te  th a t ,  a t  th e  95% confidence le v e l ,  

the  t r a n s e c t s  r u n  in 1977 and  th o se  in 1978 a r e  r e p r e s e n ta t iv e  of the  

s a m e  popu la tion  w hen c o m p a r in g  in t r a s p e c i f ic  age  c l a s s e s  in i n t e r ­

s p e c if ic  p la n t  r a t i o s .

U ti l iz a t io n

U ti l iza t io n  w a s  c a lc u la te d  by bo th  m e a n  and m e d ian  e s t im a te s  

f o r  th e  2 s p e c ie s  s e p a r a te ly ,  and co m bined  fo r  each  y e a r .  The m ed ian  

a p p e a r s  to  be th e  m o r e  a c c u r a te  of th e  2, yet th is  e s t im a te  is  p ro b ab ly  

low. Of th o se  p la n ts  ta b u la te d  in the  0% and 5% le a d e r  u se  c a te g o r ie s ,  

80% w e r e  a l s o  c l a s s i f i e d  a s  young p la n ts .  T h e se  p lan ts  w e re  u su a lly  

l e s s  than  1 foot (30 cm ) in he igh t and co m p o sed  a  r e la t iv e ly  s m a l l  

p o r t io n  of the  a v a i la b le  CAG on the w in te r  r a n g e .

C h i - s q u a r e  t e s t  r e s u l t s  show ed a  s ig n if ic a n t  d if fe re n c e  in 

u t i l iz a t io n  le v e ls  of s e r v i c e b e r r y  and R ocky M ountain m a p le .  The
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l a t t e r  had  h ig h e r  u t i l iz a t io n  d u r in g  bo th  w in te r s  (59.2% v s  66.6% in 1977 

and  61.7% v s  75.1% in  1978). F u l l e r  (1976) obta ined  s im i la r  r e s u l t s  

fo r  the  Spotted  B e a r  M ounta in  w in te r  r a n g e ,  40 m i le s  (64 km) w es t  of 

th e  s tu d y  a r e a .  She s u g g e s te d  th a t  the  "D if fe re n t ia l  u se  could ind ica te  

g r e a t e r  p r e f e r e n c e  fo r  m o u n ta in  m a p le  by  e lk  o r  i t  m igh t r e f le c t  m o re  

f a v o ra b le  m ic r o - h a b i t a t  lo c a tio n  of m oun ta in  m a p le  in w in te r .  " On the  

M iddle F o r k  w in te r  r a n g e .  R ocky  M ountain  m a p le  w as  p r e f e r r e d  even 

in a r e a s  w h e re  th e  2 s p e c ie s  w e r e  w e ll  i n t e r s p e r s e d  w ith  each  o th e r .  

H o w ev er , the  in c r e a s e d  u t i l iz a t io n  of Rocky M ountain m a p le  du r in g  the 

1977-78 w in te r  m a y  r e f l e c t  a  m ic ro - h a b i ta t  d if fe re n c e  be tw een  it and 

s e r v i c e b e r r y .  M o re  snow fe l l  d u r in g  1978 than  in 1977 and r e m a in e d  

on the g ro u n d  lo n g e r .  M ovem ents  of e lk  w e re  m o r e  r e s t r i c t e d  and 

feed in g  took p la c e  w ith  g r e a t e r  f re q u e n c y  and in te n s i ty  on s i t e s  w h e re  

m o u n ta in  m a p le  p re d o m in a te d  o v e r  s e r v i c e b e r r y .

U til iza tio n , a s  e s t im a te d  by  the m e d ia n  fo r  both  s p e c ie s  

co m b in ed , w as  61.2% fo r  the  f i r s t  w in te r  and 67.6% the second . A 

C h i - s q u a r e  v a lu e  of 60.93 w a s  c a lc u la te d  w hen c o m p ar in g  th e se  2 

y e a r s  of d a ta ,  in d ic a t in g  a  s ig n if ic a n t  d if fe re n c e  in u til iza tio n  a t the 

0,05 confidence  le v e l .  T he  p e r c e n ta g e  of p la n ts  in the  d if fe re n t le a d e r  

u se  c a te g o r ie s  sh if te d .  F e w e r  p la n ts  w e re  in the 0% and  5% c a te g o r ie s  

d u r in g  th e  f i r s t  w in te r ,  p ro b a b ly  b e c a u s e  of the re d u c e d  snow fall and  

a c c u m u la t io n  expos ing  th e m  to  p o te n t ia l  b ro w s in g  fo r  a lo n g e r  p e r io d  

of t im e .
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D uring  th e  197 7-78 w in te r ,  u se  of bo th  p lan t s p e c ie s  in c re a s e d  

s u b s ta n t ia l ly  a t  th e  90% le v e l  of l e a d e r  u s e .  A p p a ren tly ,  th is  in c r e a s e  

w a s  c o r r e l a t e d  w ith  a  re d u c t io n  in the  50% c a te g o ry .  I could  not 

d e te r m in e  w h e th e r  th is  sh if t  w as  a r e s u l t  of m o r e  in te n se  feed ing  on 

s o m e  of th o se  p la n ts  th a t  had  had 50% le a d e r  u se  the  p rev io u s  y e a r  o r  

if it r e f l e c te d  an o v e r a l l  change in th o se  p la n ts  in  the  25-90% c a te g o r ie s .

T h e  d i f fe re n t ia l  u se  th a t  the  2 key  b ro w s e  s p e c ie s  r e c e iv e d  

d u r in g  the  w in te r s  of th is  s tu d y  w a s ,  in p a r t ,  c a u se d  by  the a v a ila b il i ty  

of f o r a g e .  D uring  th e  m ild  w in te r  of 1976-77 , a  l a r g e  a r e a  w as  

a c c e s s ib le  to  the e lk , and a l t e r n a te  s p e c ie s  of fo ra g e ,  such  a s  

b lu eb u n ch  w h e a tg r a s s ,  w e r e  a v a i la b le .

F o r m  C la s s e s

C h i - s q u a r e  v a lu e s  c a lc u la te d  in t r a s p e c i f ic a l ly  fo r  both  y e a r s  

in d ic a ted  no  change  in the  f o rm  c l a s s  (see  A ppendix C fo r  d e s c r ip t io n  

of f o rm  c l a s s e s )  co m p o s it io n  in R ocky  M ountain m ap le  (x^ = 5.3) but a 

s l ig h t  ch an g e  fo r  s e r v i c e b e r r y  (x2 = 11.3) a t  th e  0.05 confidence lev e l 

and  4 d e g r e e s  of f r e e d o m .  T h e se  ca lc u la t io n s  w e re  done using  each  of 

th e  in d iv id u a l c a te g o r ie s  c o m p a re d  y e a r - t o - y e a r .  The m o s t  s ig n if ic an t 

ch an g e  fo r  s e r v i c e b e r r y  o c c u r r e d  in f o rm  c l a s s e s  4 and 5, w hich 

c o n ta in e d  r e l a t iv e ly  few in d iv id u a ls .  W hen th e s e  2 g roups  w e re  

c o m b in ed  in to  1 (p a r t ly  a v a i la b le ) ,  no s ig n if ic a n t  change o c c u r r e d  

d u r in g  the  2 y e a r s  (x^ = 4.3). No p la n ts  w e r e  c la s s i f ie d  as  f o rm  c la s s  6 

d u r in g  th is  s tu d y , a l though  th ey  p ro b a b ly  do o c c u r  on th e  w in te r  r a n g e .
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Age C l a s s e s

A ge c l a s s e s  did not change  s ig n if ic a n t ly  f ro m  y e a r - t o - y e a r  

f o r  th e  2 s p e c ie s .  No p la n ts  w e re  c l a s s i f ie d  a s  se e d lin g s  b e c a u se  

m o s t ,  if  no t a l l ,  r e p ro d u c t io n  on th e  M iddle F o r k  w in te r  r a n g e  r e s u l te d  

f r o m  r o o t  c row n  d ev e lo p m en t and t i l l e r in g .  H e m m e r  (1975) s ta te d  th a t  

80-95%  of r e p ro d u c t io n  in u n b ro w sed  o r  l ig h tly  b ro w se d  s e r v i c e b e r r y  

is  th e  r e s u l t  of t i l l e r in g  and th a t  re p ro d u c t io n  by  se e d  is  a " lu x u ry .  " 

P la n ts  th a t  a r e  h e a v i ly  b ro w s e d  d iv e r t  c a rb o h y d ra te  r e s e r v e s  to  

r e g ro w th ,  r a t h e r  than  s e e d  p ro d u c t io n ,  and the t e r m in a l  buds w h e re  

th e  s e e d s  a r e  u s u a l ly  p ro d u c e d  a r e  r e m o v e d  by  th e  b ro w s in g  a n im a l  

(Young and  P ay n e  1948, A ldous 1952, H e m m e r  1975),

T h e  c o n s is te n t ly  h eav y  b ro w s in g  p r e s s u r e  on Rocky M ountain 

m a p le ,  in d ic a te d  by  th e  n u m b e r  of d ec ad e n t p la n ts ,  m ay  be the  c a u se  

of the  r e l a t iv e ly  few p la n ts  c la s s i f ie d  a s  young. L it t le  in fo rm atio n  is 

a v a i la b le  c o n c e rn in g  the  e ffec t of heavy  u se  on Rocky M ountain m a p le  

s e e d  p ro d u c tio n ,  t i l l e r in g ,  o r  ro o t  c row n  d eve lopm en t, Aldous (1952) 

found th a t  a f t e r  6 y e a r s  of 100% c lipp ing  of CAG, Rocky M ountain m a p le  

r e s p o n d e d  w ith  a 10% i n c r e a s e  in p ro d u c tio n  of CAG. T h is  in c re a s e d  

p ro d u c t io n  m ay  r e s u l t  in  d e c r e a s e d  t i l l e r in g  and se e d  p ro d u c tio n ,

S e r v i c e b e r r y  r e s p o n d s  to  con tinued  h eavy  u se  by  channeling  

m o r e  e n e rg y  to t i l l e r in g ,  H e m m e r  (1975) s ta te d  that " T i l le r in g  m ay  

h av e  evo lved  a s  a m e th o d  of e s c a p in g  b ro w s in g ,  a s  s u c k e r s  a r e  low and 

b e n e a th  the  snow , " T h is  w as  ev iden t b y  the  n u m b e r  of s e r v i c e b e r r y
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c la s s i f i e d  a s  young (20.3%).

A lthough s e v e r a l  in v e s t ig a to r s  s ta te d  tha t 80% u ti l iza tio n  of 

CAG on s e r v i c e b e r r y  (Young and P a y n e  1948, S hepherd  1971) and 

100% u t i l iz a t io n  of R ocky  M ountain  m a p le  (Aldous 1952) in c re a s e d  

p ro d u c t io n ,  con tinued  u se  a t th e s e  le v e ls  i s  p ro b ab ly  h a rm fu l  (P eek  

e t a l .  1971). P e e k 's  e t a l .  w o rk  invo lved  th e  c o m p a r iso n  of d ia m e te r  

a t  po in t of b ro w s in g  (DPB) to  d ia m e te r  of p ro x im a l  end of c u r r e n t  

an n u a l  g row th  (DCG) e x p r e s s e d  a s  a p e rc e n ta g e  of D P B /D C G . I did 

n o t c o l le c t  d a ta  p e r ta in in g  to  th e s e  m e a s u r e m e n ts  but the n u m b e r  of 

d e c a d e n t  p la n ts  and the  g e n e ra l  a p p e a ra n c e  of th e  2 key  sp e c ie s  

in d ic a te  c o n s is te n t  h ea v y  u ti l iz a t io n .

M isc e l la n e o u s  F o ra g e  Spec ies  

U su a lly  w hen willow  w a s  e n c o u n te re d  on the  w in te r  r a n g e ,  it 

w as  h e a v i ly  b ro w s e d .  L e a d e r  u se  w as  u su a lly  in the 90% c a te g o ry .  

M any p la n ts  tha t o c c u r r e d  on h a r s h  s i t e s ,  such  a s  exposed  so u th -fac in g  

s lo p e s ,  w e r e  d ecad en t o r  dead . C om m on  ju n ip e r  w as  u sed  ex ten s iv e ly  

on a so u th e rn  e x p o s u re  a d ja c e n t  to  the e a s t  s id e  of the trap p in g  s i t e .  

U ti l iz a t io n  by e lk  w a s  c o n f i rm e d  b y  o b s e rv a t io n  and the  g ro s s  e x a m i­

n a t io n  of th e  ru m e n  co n ten t f ro m  the w in te r  k i l l  loca ted  d i r e c t ly  below 

th is  s i t e .  S h inyleaf ce an o th u s  r e c e iv e d  m o d e ra te  u se  but w as  only 

o c c a s io n a l ly  e n c o u n te re d .  P a c h i s t im a  a p p e a re d  in d en se  s ta n d s  of 

t im b e r  and  w as b ro w s e d  l ig h t ly  by bo th  m o o se  and elk, D aneke (1980) 

found  a  r e l a t iv e ly  h igh  o c c u r r e n c e  of O re g o n  g ra p e  in  fe c a l  s a m p le s
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d u r in g  w in te r .  He a l s o  no ted  s o m e  u se  of dogwood, haw tho rne , 

n in e b a rk ,  b u f fa lo b e r ry ,  and  sn o w b e r ry .

O b s e rv a t io n s  of a n im a ls  feed ing  in d ic a ted  h igh  u se  of b u n c h -  

g r a s s e s ,  p r i m a r i l y  b lu eb u n ch  w h e a tg r a s s ,  on exposed  r id g e s .  U se 

d e c r e a s e d  a s  snow c o v e r  in c r e a s e d  and  s lo p e s  w e r e  denuded of 

a v a i la b le  g r a s s .

C o m p e ti t io n  w ith  O th e r  U ngulates 

D u rin g  the  1976-77 w in te r ,  d e e r  w e re  not s e e n  on the w in te r  

r a n g e  and  only 2 s e p a r a t e  t r a c k s  w e r e  id e n tif ied . A s m a l l  h e r d  of 

15-25 d e e r ,  id en tif ied  b y  3 c o l la r e d  a n im a ls ,  w as  on the  w in te r  ran g e  

d u r in g  the  se co n d  w in te r .  D e e r  of th is  g roup  o c c a s io n a lly  m ixed  w ith 

e lk .  T hey  w e re  r e a d i ly  d raw n  to  the  a lfa lfa  b a i t  and m ay  have 

r e m a in e d  in  the a r e a  f o r  tha t r e a s o n .  T ra c k s  w e re  not seen  w e s t  of 

the  t r a p .  F ro m  1 M a rc h  to  1 May 1978, d e e r  w e re  not s igh ted  on the 

w in te r in g  g ro u n d s .  C o m p eti t io n  by d e e r  is  only m in o r  b e c a u se  e lk  a r e  

a b le  to  s u rv iv e  w in te r  b e t t e r  w h e re  th e  a n im a ls  co m p ete  fo r  the  s a m e  

su p p ly  of w in te r  fo ra g e .  E lk  "can  r e a c h  h ig h e r ,  paw th rough  d e e p e r ,  

c r u s t y  snow and can  u t i l iz e  bo th  g r a s s e s  and b ro w s e "  (Rognrud and 

J a n s  on 1971).

M oose t r a c k s  w e r e  found on s e v e r a l  o c c a s io n s  along the t r a i l  

b e tw e e n  S p ru c e  P a r k  C ab in  and Highway 2 du ring  1977. In 1978, 

m o o s e  w e r e  f r e q u e n t ly  e n c o u n te re d  on th is  se c t io n  of t r a i l .  S ize  and
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sh a p e  of t r a c k s  in d ic a ted  a t  l e a s t  3 in d iv id u a ls .  T h e i r  a c t iv i t ie s  

a p p e a r e d  r e s t r i c t e d  to  th e  a r e a  a long  the R iv e r  and i ts  d ra in a g e s  

f r o m  the  H ighway to  th e  C ab in . E lk  s ig h t in g s  w e re  l im ite d  b e c a u se  

of d e n s e  t im b e r ,  bu t th ey  w e r e  only o c c a s io n a l ly  en c o u n te red  on the 

t r a i l .  S e v e r a l  m a tu re  b u l ls  a p p a re n t ly  u sed  th is  se c t io n  r e g u la r ly  

d u r in g  bo th  w in te r s ,  and  s m a l l  c o w /c a lf  g ro u p s  u sed  the  t r a i l  a s  

a c c e s s  to  the  w in te r in g  g ro u n d s .  As w ith  d e e r ,  m o o se  com petition  

w ith  e lk  is  p ro b a b ly  m in o r .
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C H A PTE R  V 

CONCLUSIONS AND RECOMMENDATIONS

T h e  u p p e r  d ra in a g e  of the  M iddle F o r k  of the F la th e a d  R iv e r  

i s  w ith in  th e  G re a t  B e a r  W i ld e rn e s s ,  A lthough s e c u r i ty ,  involving 

p r e s e r v a t io n  of h a b i ta t  and r e d u c e d  d is tu rb a n c e  by m an  is  a s s o c ia te d  

w ith  w i ld e rn e s s  c la s s i f ic a t io n ,  a  need  f o r  m a n ag em en t,  e s p e c ia l ly  of 

c r i t i c a l  h a b i ta t ,  s t i l l  e x i s t s .  B e c a u se  w in te r  r a n g e  is  u sua lly  co n ­

s id e r e d  the  l im it in g  f a c to r  f o r  e lk  popu la tions  in the  n o r th e rn  Rocky 

M ounta ins  ( H a r r i s  1958, P e n g e l ly  1960, Boyd 1970, R ognrud  and 

J a n s  on 1971), th e  M iddle F o r k  w in te r  r a n g e  should  be  c o n s id e re d  

c r i t i c a l  h a b i ta t .  Key b ro w s e  s p e c ie s  on the  w in te r in g  a r e a  r e c e iv e  

c o n s is te n t ly  h eav y  u se ,  and  m o s t  of th e  e lk  h e rd  r e tu r n s  each  y e a r .

The la c k  of w in te r  k i l l s  s u g g e s ts  the  w in te r  ra n g e  is  ab le  to  

s u p p o r t  e lk  n u m b e rs  a s  th ey  e x is t  now d u rin g  a v e ra g e  to e a sy  w in te r s .  

C a re fu l  m o n ito r in g  of c o w /c a l f  r a t io s  and  the n u m b e r  of w in te r  k il ls  

w ould  p ro v id e  v a lu a b le  in fo rm a tio n  fo r  m a n ag e m e n t of the M iddle F o r k  

h e rd .

S p ring  a e r i a l  s u r v e y s  p r e s e n t ly  conducted  by M ontana 

D e p a r tm e n t  of F i s h ,  W ild life  and P a r k s  p e r s o n n e l  a r e  r e s t r i c t e d  by 

t im e ,  fu e l ,  and  w e a th e r .  Id ea l ly ,  s u rv e y s  shou ld  be conducted  by

56
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h e l ic o p te r  3 o r  4 t im e s  ea ch  w in te r  beg inn ing  in m id - J a n u a r y  and 

ending by  m id - M a rc h ,  The h e l ic o p te r  could  be  re fu e le d  by landing 

a long  Highway 2 n e a r  the  con fluence  of B e a r  C re e k  and the M iddle 

F o r k  R iv e r ,  a llow ing  t im e  to  conduct tho rough  co u n ts . P r e f e r a b ly  

f l ig h ts  shou ld  be  m a d e  on c l e a r ,  co ld , c a lm  days when elk r e m a in  on 

open h i l l s id e s .

D e c r e a s e s  in c a lf /c o w  r a t io s  could be  docum ented  a s  w in te r  

p r o g r e s s e d ,  p rov id ing  so m e  in d ica t io n  of w in te r  k i l ls  of ca lv es  tha t 

m a y  not be  d e te c te d  by  1 f lig h t.  L a te r  f l ig h ts  a f t e r  m o s t  w in te r  k il ls  

had  o c c u r r e d  would p ro v id e  in fo rm a tio n  on the  n u m b e r  of a n im a ls  that 

e x is t  and can  be  ex p ec ted  to c o n tr ib u te  to  th e  popula tion  the  following 

y e a r .

Snow dep th  in f lu en ced  elk  u se  of the  M iddle F o rk  w in te r  ra n g e .  

D u rin g  F e b r u a r y  and  M arch  1977, e lk  u sed  d raw s  and m idd le  and 

u p p e r  s lo p e s  w ith  s t r a ig h t  and concave  s lo p e s  b e c a u se  of m in im a l 

snow c o v e r .  D uring  th e  s a m e  m onths  in 1978, e lk  w e re  a t s im i l a r  o r 

even  h ig h e r  e lev a t io n s  a s  th e  snow m e lted ; du ring  1978, they m oved 

to  lo w e r  b o tto m s  and d ra in a g e s  a s  they  b e c a m e  a c c e s s ib le  tha t y e a r .

T he m ild  w in te r  of 1977 w as p ro b a b ly  the  key  re a s o n  tha t no 

dead  e lk  w e r e  found on the  w in te r  r a n g e  in 1977 and a lso  why so  few 

w e r e  found du rin g  1978. P r e v io u s ly  u n av a ilab le  fo ra g e  w as used  in 

1977, a llow ing  h ea v i ly  b ro w s e d  p la n ts  to  r e c o v e r  som ew hat. U tiliza tion  

of s e r v i c e b e r r y  and R ocky  M ountain  m a p le  w as  below what m an y
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r e s e a r c h e r s  b e l ie v e  is  c r i t i c a l .  H ow ever, th e  n u m b e r  of decaden t 

p la n ts  in d ic a te s  th a t  heavy  u s e  is  the  n o rm  r a t h e r  than  the exception , 

and  m a y  have la s te d  so  long th a t  th e  w in te r  r a n g e  is  d e te r io ra t in g .

T he  e x t r e m e ly  m ild  w in te r  of 1976-77 coupled  w ith  a m o is t  s u m m e r  

p ro b a b ly  a llo w ed  m an y  of the  p la n ts  to  in c r e a s e  p ro d u c tio n , allow ing 

u t i l iz a t io n  to  r e m a in  below  c r i t i c a l  le v e ls  ag a in  du ring  w in te r  1977-78.

A s h e r in  (1974) found in c r e a s e d  big g am e u se  on re c e n t ly  

b u rn e d  s i t e s .  B u rn in g  no t only  s t im u la te s  g row th  of s e r v ic e b e r r y  and 

R ocky  M ounta in  m a p le ,  i t  r e m o v e s  d ecad en t m a te r i a l  tha t h in d e rs  new 

g ro w th . F i r e  shou ld  im p ro v e  the  fo ra g e  on the w in te r  r a n g e .  A 

l e t - b u r n  p o lic y  shou ld  b e  e s ta b l i s h e d  fo r  the  M iddle F o rk  w in te r  r a n g e .

If a  l e t - b u r n  p o licy  does not p ro d u c e  the  d e s i re d  e f fe c ts ,  

s u p p le m e n ta l  c o n t ro l le d  b u rn in g  u sing  the  following s te p s  is  su g g e s ted .

1. F o r  c o n t ro l le d  b u rn in g  th a t  w ill  in c r e a s e  sh ru b  and 

b u n c h g r a s s  p ro d u c tio n  and q u a li ty ,  c a r e  should  be taken  to beg in  w ith 

s m a l l  b u rn s  fo llow ed by  l a r g e r  b u rn s  once fo ra g e  h as  r e e s ta b l i s h e d  on 

th e  f i r s t  b u r n s .  A r e a s  of m a rg in a l  e lk  u se ,  su ch  as  open s lo p e s  and 

u p p e r  d r a in a g e s  th a t  h av e  m o d e ra te  snow accu m u la tio n  during  a v e ra g e  

w in te r s ,  shou ld  b e  b u rn e d  f i r s t .  As th o se  a r e a s  b ec o m e m o re  

p ro d u c t iv e ,  b u rn in g  shou ld  b eg in  on open r id g e s  and a r e a s  of shallow  

snow  dep th . T h o se  a r e a s  w h e re  snow a c cu m u la tio n  is  high (eas t 

a s p e c t s  of r id g e s  and  d ra w s )  could  be  le f t  out of any b u rn in g  p lan  

b e c a u s e  th ey  a r e  n o r m a l ly  in a c c e s s ib le  to  e lk  du r in g  m o s t  w in te r s .
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R id g e to p s  below  6500 fe e t  (1981 m) and so u th - to - s o u th w e s t  a s p e c t  open 

s lo p e s  below  5500-6000 fe e t  (1676-182 9 m) had  the  sh a llo w es t  snow 

d ep th s  and  w e re  h ea v ily  u t i l iz e d  by elk .

2. A r o ta t io n a l  p lan  th a t  w ill  m a in ta in  a r e a s  of op tim um  

f o ra g e  p ro d u c tio n  th roughou t the  w in te r  r a n g e  would be m o s t  he lp fu l,

3. A d d itio n a lly , se ed in g  and f e r t i l i z a t io n  fo r  b u n c h g ra s s e s  

w ould  he lp  c o n tr ib u te  to  fo ra g e  p ro d u c tio n  and av a ila b il i ty ,  e sp e c ia l ly  

on open r id g e s .

C a r e  shou ld  b e  tak en  to  m a in ta in  th o se  t im b e r  s tan d s  that 

e x is t  on the  w in te r  r a n g e .  S e v e ra l  in v e s t ig a to r s  found that w in te r  

c o v e r  is  v e r y  im p o r ta n t  (B ea ll  1974, S im m ons 1974). Much of the 

M iddle F o r k  w in te r  r a n g e  is  open, and s m a l l  s ta n d s  of t im b e r  w e re  

f re q u e n t ly  u sed  by  e lk  fo r  n ig h tb e d s .  T h e s e  t im b e r  s ta n d s  a lso  

p ro v id e d  p ro te c t io n  d u r in g  co ld , w indy p e r io d s .  Although m uch  dense  

t im b e r  s u r ro u n d s  th e  w in te r  r a n g e ,  d e s t ru c t io n  of t r e e s  w ith in  the 

a r e a  would re d u c e  n eed ed  c o v e r .

C r o s s - c o u n t r y  sk i in g  w as  the p r im a r y  r e c r e a t io n a l  ac tiv i ty  

d u r in g  w in te r  m o n th s  a long the Big R iv e r  T r a i l .  D uring th is  s tudy , 

few p eop le  v e n tu re d  a s  f a r  a s  S p ru c e  P a r k  and even few er  beyond, and 

d is tu rb a n c e  to w in te r in g  e lk  w as m in im a l .  M onitoring  c r o s s - c o u n t r y  

s k i e r s  by m a in ta in in g  a  c h e c k - in /o u t  s ta t io n  a t  the e n t ra n c e  to the  Big 

R iv e r  T r a i l  w ould help  to d e te r m in e  if and when n u m b e rs  of s k ie r s  

in c r e a s e d  enough to  p o se  a  p ro b le m  to  the  elk .
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C H A PTE R  VI 

SUMMARY

F r o m  J a n u a r y  th ro u g h  May 1977 and 1978, r e s e a r c h  w as 

co n d u c ted  on the  e lk  h e r d  and i t s  w in te r  r a n g e  a long the  M iddle F o rk  

of the  F la th e a d  R iv e r ,  S ince  the  r e s e a r c h  w as co m p le ted , the u pper  

M iddle F o r k  D ra in a g e ,  inc lud ing  the  w in te r  r a n g e ,  has  been  des igna ted  

a s  th e  G re a t  B e a r  W i ld e rn e s s  (P ub lic  Law 95-546),

D uring  the  2 w in te r s  of s tu d y , 16 e lk  w e re  c o l la re d ,  8 cows 

w ith  r a d io  c o l l a r s  and 8 b u lls  and c a lv e s  w ith  ro p e  c o l la r s .  T ra ck in g  

of in s t ru m e n te d  a n im a ls  w as  done p r i m a r i l y  d u r in g  la te  sp r in g , 

s u m m e r ,  and  f a l l  1977 by Sm ith  (1978), G round tr ian g u la t io n  w as  

a t te m p te d  d u r in g  w in te r  m o n th s  but p ro v ed  u n re l ia b le  b e c a u se  of s ig n a l  

b o u n ce . G round t r a c k in g  w as  u se fu l,  h o w ev e r ,  to d e te rm in e  the 

g e n e r a l  lo ca tio n  of a n im a ls  and id e n t i t ie s  of ind iv idua ls  once they  w e re  

s ig h te d .  Rope c o l l a r s  w e re  u se fu l  in iden tify ing  a n im a ls .

A ll 5 e lk  r a d io - c o l l a r e d  d u r in g  1977 r e tu r n e d  to the w in te r  

r a n g e  th e  follow ing w in te r .  W in te r in g  e lk  popula tion  e s t im a te s  ra n g e d  

f r o m  184 to  270 w ith  a  w e igh ted  m e a n  of 233 a n im a ls .

W in te r  w e a th e r  d u r in g  1977 w as  e x t re m e ly  m ild  w ith  low 

p re c ip i t a t io n  and above  n o r m a l  t e m p e r a tu r e s .  The 1978 w in te r  w as
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so m e w h a t m o r e  s e v e r e  than  n o r m a l  and had m uch  g r e a t e r  snow 

a c c u m u la t io n  than  1977. Y e a r - t o - y e a r  ch an g es  in elk  use  of h ab ita t  

w e r e  undoubted ly  r e l a t e d  to w e a th e r .  W hen m id w in te r  snow depths 

w e r e  n e a r  n o r m a l ,  e lk  u se  of the  w in te r  ra n g e  w as m o s t ly  r e s t r i c t e d  

to  w in d sw ep t r id g e s .  Below n o r m a l  snow a c cu m u la t io n s  r e s u l te d  in 

h o r iz o n ta l  sh if ts  to d ra w s  and d r a in a g e s .  A v e r t i c a l  sh if t upw ard  w as 

no ted  in la te  w in te r  and e a r ly  s p r in g  during  1977 b e c a u se  of e a r ly  

sn o w m e lt  a t  h ig h e r  e le v a t io n s .  L o w er e lev a tio n  d raw s  and d ra in a g e s  

b e c a m e  a c c e s s ib le  d u r in g  the  s a m e  p e r io d  in 1978 w hile  upper e levation  

s lo p e s  w e r e  s t i l l  in a c c e s s ib le .

M o n th - to -m o n th  d if fe re n c e  in h ab ita t  u se  du r in g  1978 w e re  

bo th  v e r t i c a l  and h o r iz o n ta l .  In J a n u a ry ,  d raw s  and d ra in a g e s  w e re  

s t i l l  open to  e lk  u s e .  D uring  F e b r u a r y ,  when snow depths w e re  

d e e p e s t ,  e lk  sh if te d  th e i r  a c t iv i t ie s  to  w indsw ept r id g e s  re s u l t in g  not 

on ly  in a h o r iz o n ta l  change  but a l s o  a v e r t i c a l  sh if t upw ards . As snow 

m e l te d  d u r in g  M a rc h  and A p r i l ,  e lk  u sed  m o re  d raw s  and d ra in a g e s  

and  g ra d u a l ly  m oved  u p w ard  fo llow ing the snow m elt.

No w in te r - k i l l e d  e lk  w e r e  found during  the 1977 w in te r  b e c a u se  

of th e  m ild  w e a th e r .  Much of the w in te r  r a n g e  r e m a in e d  a c c e s s ib le  

th ro u g h o u t m id w in te r  m on ths  leav ing  fo ra g e  re a d i ly  av a ila b le .  T h re e  

d ead  e lk  w e r e  lo c a te d  on the  w in te r  r a n g e  during  the 1978 w in te r .  Two 

of th e  d e a th s  w e re  of u n d e te rm in e d  c a u s e ;  1 of th e s e  a n im a ls  a p p e a re d  

to  h av e  b e e n  in e x c e l le n t  h e a l th .  The th i r d  d ea th  w as  p ro b ab ly  the
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r e s u l t  of an  aged  a n im a l  in  p o o r  cond ition  fa ll in g  to i ts  death ,

A la rg e  d is c re p a n c y  o c c u r r e d  be tw een  calf:cow  r a t io s  

d e te r m in e d  by  g ro u n d  r e c o n n a is s a n c e  and th o se  d e te rm in e d  by  a e r i a l  

s u r v e y s  du r in g  both  y e a r s  of th is  s tudy . T h is  d is c re p a n c y  m a y  have 

r e s u l t e d  b e c a u s e  of s a m p l in g  te c h n iq u e s .  G round counts  m ay  have 

b e e n  b ia s e d  upw ard  b e c a u s e  of m o r e  f re q u e n t  o b se rv a tio n s  of cow :calf  

g ro u p s  th an  a c tu a l ly  o c c u r r e d  on the  s tu d y  a r e a .  A e r ia l  su rv e y s  m ay  

b e  b ia s e d  dow nw ard  b e c a u s e  su ch  s u r v e y s  a r e  qu ite  ex ten s iv e  and a r e  

conduc ted  a t  the  end of w in te r  w hen cows and ca lv es  a r e  le s s  e a s i ly  

d is t in g u ish e d .

B ro w se  s u rv e y s  in d ic a te  a p r e f e r e n c e  fo r  Rocky Mountain 

m a p le  o v e r  s e r v i c e b e r r y .  V igo r of both  s p e c ie s  w as low with m o s t 

p la n ts  l e s s  than  4 fe e t  (1,2 m ) ta l l .  T he  p e rc e n ta g e  of decaden t p lan ts  

(n e a r ly  40%) and p la n ts  in f o rm  c l a s s  3 (over  45%) ind ica te  the  w in te r  

r a n g e  is  c o n s is te n t ly  h e a v ily  b ro w sed .
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A PP E N D IX  A

PLA N T SC IEN TIFIC  NAMES (H itchcock  and C ro n q u is t  1973)

C om m on  n a m e S cien tif ic  nam e

T r e e s

a ld e r  . 
a lp in e  f i r  
a s p e n  .
D o u g la s - f i r  . 
lodgepo le  p ine  
p o n d e ro s a  p ine 
s p r u c e  (spp .)  
w e s t e r n  l a r c h  
w h i te b a rk  p ine  
w illow  (spp .)

A lnus s in u a ta  
A bies la s io c a rp a  
Populus tre m u lo id e s  
P seu d o tsu g a  m e n z ie s i i  
P in u s  co n to rta  
P inus  p o n d ero sa  
P ic e a  (spp.)
L a r ix  o cc id en ta l is  
P inus  a lb ica u lis  
Salix (spp.)

S h ru b s  and S u b sh ru b s
b lu e  h u c k le b e r r y  
b u f fa lo b e r ry  
c h o k e c h e r ry  
co m m o n  ju n ip e r  
c r e e p in g  ju n ip e r  
dogwood . 
d w arf  h u c k le b e r r y  
g ro u s e  w h o r t l e b e r r y ,  
h aw th o rn  . . . .  
k in n ik in n ick  
m e n z ie s ia  . . . .  
m o u n ta in  g o o s e b e r ry  
n in e b a rk  . . . .  
O re g o n  g ra p e  . 
p a c h i s t im a  .
R ocky  M ountain m a p le  
s e r v i c e b e r r y  , 
s h in y le a f  c ean o th u s  . 
s n o w b e r ry  . . . .  
tw in f lo w er  . . . .  
w h ite  s p i r a e a  .

V accin ium  g lo bu la re  
Shepherd ia  can ad en s is  
P ru n u s  v irg in ia n a  
Ju n ip e ru s  com m unis 
J u n ip e ru s  h o r iz o n ta l is  
C ornus  can ad en s is  
V accin ium  caesp i to su m  
V accin ium  sc o p a r iu m  
C ra ta e g u s  (spp.) 
Arc to s ta p h y lo s  u v a -u r s i  
M enzies ia  f e r ru g in e a  
R ibes  m ontigenum  
P h y so c a rp u s  m a lva  ce us 
B e rb e r i s  re p e n s  
P a c h is t im a  m y rs in i te s  
A ce r  g lab rum  
A m e la n c h ie r  a ln ifo lia  
C eanothus v e lu tinus  
S v m p h o rica rp o s  a lb u s  
L innaea  b o re a l i s  
S p ira e a  be tu lifo lia
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C om m on n am e S c ie n tif ic  n am e

G ra m in o id s

bluebunch  w h e a t g r a s s .......................... A g ro p y ro n  sp ic a tu m
elk  s e d g e .................................................... C a re x  g e y e r i
Idaho f e s c u e ..............................................F e s tu c a  id ah o en s is
w o o d - r u s h ....................................... ......  L uzu la  h itch co ck ii

F o r b s
b e a r g r a s s .................................................... X erophy llum  tenax
h e a r t l e a f  a r n i c a .......................................A rn ic a  co rd ifo lia
q u eencup  b e a d l i l y .......................................C lin ton ia  u n if lo ra
w e s t e r n  m e a d o w r u e .................................T h a l ic tru m  o cc id en ta lis
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O b se rv a t io n  no. 

O b s e r v e r  (s)____

T o ta l  elk

A P P E N D IX  B 

E L K  OBSERVATION FOR M

  D ate

______________  T im e  b eg inn ing___

E nding___

S p ik es  , Cows

/ /

B r .  a n t .  b u lls

(24 h r .)  

, C alf

W e a th e r  C ond itions:

T e m p e r a tu r e  
C loud  c o v e r : 1 0 0 %

W ind v e lo c i ty :  C a lm ,

W ind d ir e c t io n :  N, S,

F og75% 50% 25% 0
S teady , G usty .

E , W, NE, NW, SE, SW.
R ain: heavy , lightP re c ip i t a t io n :  Snow: h eav y , light

Snow C o n d itio n s : P o w d e r ,  B o ttom  c r u s t .  Top c r u s t .  Wet,

A sp e c t:  N, S , E , W, NE, NW, SE, SW. 

Slope: 0 -5 ,  5 -1 5 ,  15-25 , 2 5 -3 5 , 35 -45 , 45-55 , 55+ (%)

T opography : R id g e , U p p er , Mid, L o w er ,  B ench , S tre a m  bo ttom .

C o n f ig u ra tio n : C onvex , C oncave , S tra ig h t ,  Undulating.
C anopy  C o v e ra g e :  0, 1-5%, 5-25% , 25-50%, 50-75%, 75-100%

D is ta n c e  f r o m  E c o to n e   D is ta n c e  f ro m  C o v er________
D is ta n c e  f ro m  P re v io u s  S igh ting________

D is ta n c e  f ro m  T r a i l

D is ta n c e  f ro m  A v a ilab le  W a te r  

A c tiv ity :
No, bed d in g________ ,
M ovem ent: Speed

No, feeding
D irec t io n

C o m m e n ts :
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APPENDIX C 

MONTANA department  OF FISH AND GAME GMBG-1

Region Area

Browse Survey Form 

Date____________________Key Sp, Plot No,

Location

Forage Availability Veg. Type

Dot-Tally - Form Class 7 Examiner

Plant
no. 1

Form class 
2 3 4 5 6

Age
class

Leader
use

Plant
no. 1

Form class 
2 3 4 5 6

Age
class

Leader
use

1 26
2 27
3 28
4 29
5 30
6 31
7 32
8 33
9 34

10 35
11 36
12 37
13 38
14 39
15 40
16 41
17 42
18 43
19 44
20 45
21 46
22 47
23 48
24 49
25 50

Percentages
1.
2 .
3.
4.
5.
6 .
7.
8 .

Form Classes

all available, little or no hedging 
all available, moderately hedged 
all available, severely hedged 
partly available, little or no hedging 
partly available, moderately hedged 
partly available, severely hedged 
unavailable 
dead

Dot - tally

Age classes Leader use est. %

S - Seedling 0 non-use
Y - Young 5 1-10
M - Mature 25 10-40
R - Resprout 50 40-60
D - Decadent 70 60-80

90 80-100

Leader use ave.
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A P P E N D IX  D

D EER MARKING RECORD S FOR 1978

E a r  ta g  n u m b e rs Rope c o l la r

D ate Sex R igh t L eft F la g s * - P e n d a n t  no.

2 F e b ? A2729 A2702 RB G (Y )-39

16 F e b 9 A2 795 A2794 GW R(Y)-46

17 F e b 9 A2781 A2 783 RGR(Y)-41

*Rope c o l l a r  l e t t e r s  r e p r e s e n t  c o lo re d  f lag s :  R = r e d ,  
B =  b la c k ,  G = g r e e n ,  W= w h ite ,  (Y) = yellow  ro p e .

71

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


	Winter range utilization and movements by elk along the Middle Fork of the Flathead River Montana
	Let us know how access to this document benefits you.
	Recommended Citation

	tmp.1459884606.pdf.claZ6

