










42

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
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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 .

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



R E F E R E N C E S  CITED

A ld o u s , S. F .  1952. D e e r  b ro w s e  c lipp ing  s tudy  in the Lake S ta te s  
re g io n .  J .  W ild l. M anage. 16(4);401-409.

A n d e rso n ,  C . C. 1958. The e lk  of Ja c k so n  Hole W yom ing. Wyo, 
G am e and F i s h  D e p t . ,  B u ll. 10. 184pp.

A s h e r in ,  D, A. 1974. P r e s c r i b e d  b u rn in g  e ffec ts  on n u tr i t io n ,
p ro d u c t io n ,  and  b ig  g am e  u se  of key  n o r th e rn  Idaho B row se  
s p e c ie s .  P h .D .  D is s e r t a t io n .  Univ. Idaho, M oscow. 110pp.

B e a l l ,  R. C. 1974. W in te r  h a b i ta t  s e le c t io n  and use  by a w e s te rn  
M ontana e lk  h e rd .  P h .D .  D is s e r ta t io n .  Univ. M ontana, 
M is so u la ,  197pp.

B ig g in s ,  D. E. 1975. S easo n a l h ab i ta t  s e le c t io n  and m ovem en ts  of 
the  Spotted  B e a r  E lk  H erd . Job  F in a l  R ep t. W -1 2 0 -R -7 and 8.
Mont. F i s h  and G am e D ept. , H elena . 90pp.

Boyd, R. J .  1970. E lk  of the  W hite R iv e r  P la te a u ,  C o lo rado .
Colo . Div. of G am e, F is h ,  and P a r k s ,  D enver. Tech. Pub . No. 
25. 126pp.

C h ap m an , D. G. 1952, I n v e r s e ,  m u lt ip le  and se q u en tia l  s a m p le  
c e n s u s e s .  B io m e t r ic s  12:286-305.

C o le , G. F . 1958. R ange s u rv e y  guide . Job F ina l R ept. W -3 7 -R .
Mont. F i s h  and G am e D e p t . , H elena. 18pp.

 . 1972. G r iz z ly  b e a r - e l k  r e la t io n s  in Y ellow stone N ational
P a r k .  J .  W ild l. M anage. 36(2):556-561.

C ra ig h e a d ,  J .  J .  , M. G. H o rn o c k e r ,  M. W. S hoesm ith , and R. I, E llis . 
1969. A m a rk in g  te ch n iq u e  fo r  elk . J .  W ildl. M anage. 33(40): 
906-909 .

D an ek e , D. E . 1980. F o ra g e  s e le c t io n  and population  s t r u c t u r e  of 
the M iddle F o r k  E lk  H erd . M .S . T h e s is .  Univ. M ontana, 
M is so u la .  74pp.

63

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



64

F u l l e r ,  P .  P .  1976. B ro w se  p ro d u c tio n  and u til iza tio n  on Spotted
B e a r  M ountain w in te r  r a n g e  and s e a s o n a l  m o v em en ts  of the 
Spotted B e a r  E lk  H erd . Job  F in a l  R ep t. W -1 2 0 -R -7 and 8.
Mont. F is h  and  G am e D e p t . , H elena . 90pp.

G r e e r ,  K. R . 1968. A c o m p r e s s io n  m ethod  in d ic a te s  fa t conten t of
e lk  (W apiti) f e m u r  m a r r o w s .  J .  W ild l. M anage, 32(4):747-751,

_________ , and L. E . Y e a g e r ,  1967. Sex and age  ind ica tions  f ro m
u p p e r  can in e  te e th  in e lk  (W apiti), J .  W ildl. M anage. 31(3):408- 
417.

G rk o v ic ,  N. 1976. M ontana -Idaho  elk m ig ra t io n  and k e y -u se  a r e a  
s tu d y , S alm on , B e a v e rh e a d ,  and B i t te r ro o t  N ationa l F o r e s t s ,
M .S . T h e s i s .  Univ. Idaho, M oscow. 76pp.

H a r r i s ,  J .  T . 1958. A n a ly s is  of e lk  w in te r  ra n g e .  South F o rk  of
th e  W hite  R iv e r ,  C o lo ra d o .  M .S . T h e s i s .  Colo. S tate U n iv . , 
F o r t  C o l l in s .

H e m m e r ,  D. 1975. S e r v ic e b e r r y :  ecology, d is t r ib u t io n  and 
r e la t io n s h ip s  to  b ig  g a m e . M .S . T h e s i s .  Univ. M ontana, 
M is so u la .  76pp.

H itch co ck , C. L . , and A, C ro n q u is t .  1973. F lo r a  of the P ac if ic
N o r th w e s t .  U niv. W ash ing ton  P r e s s ,  S ea t t le  and London, 730pp.

H o rn o c k e r ,  M. G. 1970. An a n a ly s is  of m ounta in  lion p red a tio n  
upon m u le  d e e r  and e lk  in the  Idaho P r im i t iv e  A re a .  W ildl. 
M onogr. 21, 39pp.

J u la n d e r ,  O. 1937. U ti l iz a t io n  of b ro w s e  by  w ild life . T ra n s .  N. 
A m . W ild l. Conf. 2 :276 -287 .

L o n n e r ,  T. N. 1972. Age d is t r ib u t io n  and so m e  re la t io n sh ip s  of 
key  b ro w s e  p la n ts  on b ig  g am e  r a n g e s  in M ontana. Job C om pl. 
R e p t.  W -1 2 0 - R - 2 -3 .  M ont, F is h  and G am e D e p t . , Helena.
79pp.

L o v a a s ,  A. L. , J .  L . E gen , and R. R. K night. 1966. A e r ia l  counting 
of two M ontana e lk  h e r d s ,  J .  W ildl. M anage. 30(2):364-369.

L yon , L. J , , and  P .  F .  S tickney . 1974. E a r ly  v e g e ta l  s u c c e s s io n  
fo llow ing  la r g e  n o r th e r n  R ocky  M ountain  w i ld f i r e s .  T a l l  
T im b e r s  F i r e  E co l .  C onf. 14 :355-373 .

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



65

M a rc u m , C . L. 1975. S u m m e r - f a l l  h a b i ta t  s e le c t io n  and use by a 
w e s t e r n  M ontana elk  h e rd .  P h .  D, D is s e r ta t io n ,  Univ. M ontana, 
M isso u la .  188pp.

M a rk s ,  R . T. 1963, T r e e s  and s h ru b s  of M ontana. Coop. E x t, 
S e rv ic e ,  M ontana S ta te  C o lle g e ,  B o zem an . B ull, No. 323.
65pp.

M o r r i s o n ,  J ,  A, 1965. O v a r ia n  c h a r a c t e r i s t i c s  in e lk  of known 
b re e d in g  h i s t o r y .  J .  W ild l. M anage. 24(3):297-307.

M u r ie ,  O. J .  1951. T he e lk  of N o rth  A m e r ic a .  The Stackpole C o . ,  
H a r r i s b u r g ,  PA . 176pp.

P a t to n ,  D. R . ,  and  J .  M. H all. 1966. E valua ting  key a r e a s  by 
b ro w s e  age  and  f o rm  c l a s s .  J .  W ild l, M anage. 30(3):476-480.

P e e k ,  J ,  M . , L. W. K re f t in g ,  and J .  C. T a p p e in ir  J r .  1971.
V a r ia t io n  in tw ig d ia m e te r - - w e ig h t  r e la t io n s h ip s  in n o r th e rn  
M in n e so ta .  J .  W ild l. M anage. 35(3):501-507.

, and A. L. L o v a a s .  1968. D if fe re n tia l  d is t r ib u t io n  of elk
by  se x  and age  on the  G alla tin  w in te r  r a n g e ,  M ontana. J .  W ildl. 
M anage . 32(3):553-557 .

 , D. L. U r ic h ,  and  R . J .  M ack ie . 1976. Moose hab ita t
s e le c t io n  and  r e la t io n s h ip s  to f o r e s t  m an ag em en t in n o r th w e s te rn  
M in n eso ta , W ild l. M onogr. 48, 65pp.

P e n g e l ly ,  W. L. 1960. E lk  popu la tion  p ro b lem s  in the Bob M a rsh a l l
W ild e rn e s s  A re a .  Univ. Mont. Coop. W ildl. R es . R e p t . ,
M is so u la .  60pp. ( ty p ew ritten )

P f i s t e r ,  R . D . , B. L. K ovalch ik , S. F . A rno , and R. C. P re s b y .
1977. F o r e s t  h a b i ta t  ty p es  of M ontana, USDA, F o r e s t  S e rv ice ,  
In te rm o u n ta in  F o r .  and R ange  Exp. S ta. and N. Region 1, 
M is so u la ,  M T. 174pp.

Q u im b y , D. C . , and  J .  E . G aab. 1957. M a n d i b u l a r  dentition  as  an 
ag e  in d ic a to r  in R ocky  M ountain e lk . J .  W ildl. M anage. 21(4): 
4 3 5 -4 5 1 .

R o g n ru d ,  M. J .  1950. A s tu d y  of b ig  g am e in the C on tinen ta l D ivide
and  a d ja c e n t  u n i ts .  F in a l  R ep t.  1 -R , Mont. F is h  and G am e
D e p t . ,  H e len a , 182pp.

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



66

R o g n ru d , M. J . , and R . J a n s e n ,  1971. E lk . P a g e s  39-51 m
T h o m a s  W. M u sse h l  and F .  W. H ow ell, e d s .  G am e m anagem en t 
in M ontana. F e d e r a l  Aid P r o je c t  W -3 -C . Mont. F ish  and G am e 
D e p t . , H elena.

S ch le g e l,  M, 1976. F a c t o r s  a ffec t in g  ca lf  e lk  s u rv iv a l  in n o r th c e n t r a l  
Idaho. P r o c .  W e s t ,  A s s o c .  F i s h  and G am e C o m m is s io n e r s  Annu, 
M eeting  56 :3 4 2 -3 5 5 .

S ch n ab e l,  Z . E . 1938. The e s t im a t io n  of the to ta l  f ish  popula tion  of 
a  la k e .  B io m e t r i c s .  J u n e - J u ly ,  348-352.

S h e p h e rd ,  H. R. 1971. E ffe c ts  of c l ipp ing  on key b ro w se  s p e c ie s  in 
s o u th w e s te rn  C o lo ra d o .  T ech . P ub . 28. Colo. Div. G am e, F ish ,  
P a r k s ,  D e n v e r .  104pp.

S im m o n s ,  C . A. 1974. S e a so n a l  m o v e m e n ts  and m ig ra t io n s  of the 
S potted  B e a r  e lk  h e r d .  Job  F in a l  R e p t .  W -1 2 0 -R -5 .  Mont. F is h  
an d  G am e D e p t . , H e len a . 99pp.

S m ith , C . S. 1978. S u m m e r  h a b i ta t  s e le c t io n  and m ovem en ts  by elk  
in the M iddle F o r k  of the F la th e a d  R iv e r .  Job F in a l  Rept. W -120- 
R -8  and  9. Mont. F i s h  and G am e D e p t . , H elena. 91pp.

S tick n ey , P .  F .  1966. B ro w se  u t i l iz a t io n  b a se d  on p e rc e n ta g e  of 
tw ig  n u m b e r s  b ro w s e d .  J .  W ildl. M anage. 33(4):917-921.

U .S .  D e p a r tm e n t  of A g r ic u l tu r e .  1937. R ange p lant handbook. 
W ash ing ton , D. C . 357pp.

U .S .  F o r e s t  S e rv ic e .  1963. R ange a n a ly s is  fie ld  guide. F o r e s t
S e rv ic e  H andbook No. 2212.01 R l .  U .S . D ep a rtm en t of A g r ic u l tu re ,  
R eg ion  1, M is so u la ,  M T. 149pp.

U .S .  F o r e s t  S e rv ic e .  1978. G re a t  B e a r  W ild e rn e s s ,  F la th e ad  and 
L ew is  and C la r k  N a tio n a l  F o r e s t s  M ontana, p ro p o sa l .  U .S. 
D e p a r tm e n t  of A g r ic u l tu r e ,  F o r e s t  S e rv ic e ,  W ashington, D. C.
1 90pp.

W e c k w e r th ,  R . P .  , and J ,  C r o s s .  1973. Big g am e su rv e y  and
in v e n to ry ,  Ann. R e p t .  W -1 3 0 -R -4 .  Mont. F is h  and G am e D e p t . , 
H e len a . 32pp.

Young, V. A . ,  and  G. F .  P a y n e .  1948. U tiliza tion  of key b ro w se
s p e c ie s  in r e la t io n  to p r o p e r  g ra z in g  p r a c t i c e s  in c u to v e r  w e s te r n  
w h ite  p in e  la n d s  in n o r th e r n  Idaho. J ,  F o r .  4 6 ( l) :35 -40 .

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



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

67

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



68

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 .
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