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A B S T R A C T

B o d ie ,  W a l t e r  L . , M . S . ,  S p r in g  1979 W ild l i fe  B io log y

F a c t o r s  A f fe c t in g  P r o n g h o r n  F a w n  M o r t a l i t y  in C e n t r a l  Idaho  
(90 p p . )

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

In a  s tu d y ,  c o n d u c te d  f r o m  S e p t e m b e r  1975 t h r o u g h  S e p t e m b e r  
1978, I u s e d  r a d i o t e l e m e t r y  to  d e t e r m i n e  n e o n a t a l  h i s t o r i e s  of 
42 p r o n g h o r n  (A n t i l o c a p r a  a m e r i c a n a  O r d .  ) faw ns  in the  u p p e r  
P a h s i m e r o i  R i v e r  D r a i n a g e  in c e n t r a l  Idaho .  P r e d a t i o n  (36%) 
a nd  s t a r v a t i o n - d i s e a s e  (21%) w e r e  the  m a j o r  d i r e c t  c a u s e s  of 
m o r t a l i t y  of m a r k e d  faw n s  and  m o s t  m o r t a l i t y  (92%) o c c u r r e d  
d u r in g  the  f i r s t  2 w e e k s  of l i f e .

T he  p e r c e n t a g e  of p r e d a t o r - k i l l e d  fa w n s  a t t r i b u t e d  to  e a c h  
p r e d a t o r  s p e c i e s  w a s :  G olden  E a g l e s  (A q u i la  c h r y s a e t o s ) 47,
c o y o te s  (C a n i s  l a t r a n s ) 2 7, b o b c a t s  (Lynx r u f u s ) 13, and s m a l l  
r a p t o r s  13.

F a w n  s u r v i v a l  c o r r e l a t e d  w i th  h a b i t a t  s e l e c t i o n .  F a w n s  
b ed d in g  in the  t a l l  s a g e - f o o t h i l l  c o m m u n i t y  type  h ad  s i g n i f i c a n t l y  
(p < 0 .01)  h i g h e r  p r e d a t o r - r e l a t e d  m o r t a l i t y  th a n  fa w n s  u s in g  the  
s h o r t  s a g e - g r a s s  c o m m u n i t y  ty p e .  F a w n s  s e l e c t i n g  b e d d in g  
s i t e s  in h a b i t a t s  l e a s t  h u n te d  b y  e a g l e s  a n d  c o y o te s  h a d  the  
h i g h e s t  s u r v i v a l  r a t e .  P r e d a t o r s  a p p e a r e d  to  s e l e c t  th e  l a r g e s t  
a n d  m o s t  p r e c o c i o u s  f a w n s .

P r o n g h o r n  f aw n s  w e r e  s u b j e c t  to  l o s s e s  f r o m  w e a k - f a w n  
s y n d r o m e  and  s y m p t o m s  w e r e  s i m i l a r  to  t h o s e  r e p o r t e d  f o r  
n e o n a t a l  c a t t l e  (B o s  t a u r u s ) and  d o m e s t i c  s h e e p  (Q v is  a r i e s ). 
D oes  w e r e  m o r e  l i k e l y  to  a b a n d o n  f aw n s  d u r i n g  s o m e  y e a r s  t h a n  
o t h e r s .

S u m m e r  c o n d i t i o n s  of p r o n g h o r n s  v a r i e d  d e p e n d in g  upon  p la n t  
m o i s t u r e  c o n te n t  and  v e g e t a t i v e  c o n d i t io n .  D o e s  r a i s i n g  f a w n s  
to  l a t e  s u m m e r  h a d  l o w e r  f a t  r e s e r v e s  th a n  o t h e r  a g e  a nd  s e x  
c l a s s e s  and  w e r e  o f ten  e m a c i a t e d  in  l a t e  S e p t e m b e r .
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A C K N O W L E D G E M E N T S

My s i n c e r e s t  a p p r e c i a t i o n  to  m y  m a j o r  a d v i s o r .  D r ,  B a r t  W. 

O ' G a r a ,  f o r  h i s  e n c o u r a g e m e n t ,  a d v ic e ,  a n d  a s s i s t a n c e  d u r i n g  th i s  

s tu d y .

I w ou ld  l ik e  to  th a n k  the  o t h e r  m e m b e r s  of m y  c o m m i t t e e ,

D r s .  L e s  P e n g e l l y  and  L e e  M e t z g a r ,  f o r  t h e i r  s u g g e s t i o n s  and  

a s s i s t a n c e  in p la n n in g  a n d  e v a l u a t i n g  m y  p r o j e c t .

A s p e c i a l  t h a n k s  to  m y  s u p e r v i s o r s ,  T o m  R e i n e c k e r  and  

R o b e r t  S h e rw o o d ,  of t h e  Idaho  D e p a r t m e n t  of F i s h  a n d  G a m e ,  f o r  t h e i r  

s u p p o r t ,  e n c o u r a g e m e n t ,  and  a s s i s t a n c e .  O t h e r  m e m b e r s  of the  

D e p a r t m e n t  who  m a t e r i a l l y  c o n t r i b u t e d  to  th e  p r o j e c t  w e r e  L loy d  

O ld e n b u r g ,  R o g e r  W i l l i a m s ,  a n d  R o b e r t  A u t e n r i e t h ,  and  e s p e c i a l l y  

C a r o l  P r e n t i c e  of t h e  D e p a r t m e n t  L a b o r a t o r y  f o r  h e r  e x t r a  e f f o r t s  on 

th e  r u m e n  a n a l y s e s .  N u m e r o u s  o t h e r  R e g io n  6 e m p l o y e e s  c o n t r i b u t e d  

t i m e  a n d  u n d e r s t a n d i n g  a n d  t h e i r  a s s i s t a n c e  i s  g r a t e f u l l y  a c k n o w le d g e d .

T o  m y  f i e ld  a s s i s t a n t s ,  S teve  W l l k e n s ,  Sue K o z a c e k ,  a n d  B i l l  

R u dd ,  m y  p ro fo u n d  g r a t i t u d e  f o r  t h e i r  h a r d  w o r k  and  i n t e n s e  i n t e r e s t  

in  th e  p r o j e c t .

D r s .  W inn ie  K e s s l e r ,  M i le n a  S t o s z e k ,  a n d  E r i c  S t a u b e r  of th e  

U n i v e r s i t y  of Idaho  and  D r .  W i l l i a m  F o r e y t  of W a s h in g to n  S ta te

i i l
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U n i v e r s i t y  p r o v i d e d  a d v ic e  a n d  l a b o r a t o r y  a n a l y s e s  of v a r i o u s  

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

F u n d in g  w a s  s u p p l i e d  b y  the  Idaho  D e p a r t m e n t  of F i s h  and  

G a m e ,  U n i v e r s i t y  of M o n ta n a  C o o p e r a t i v e  W ild l i f e  R e s e a r c h  Unit ,

Idaho  F e d e r a l  Aid to  W ild l i f e  R e s t o r a t i o n ,  P i t t m a n - R o b e r t s o n  P r o j e c t  

W - 1 7 0 - R - 2 ,  a n d  the  Young A dul t  C o n s e r v a t i o n  C o r p s ,  U n i ted  S t a t e s  

F i s h  and  W ild l i f e  S e r v i c e .

T o  s e c r e t a r y  C h a r l o t t e  D u naw ay ,  a s p e c i a l  t h a n k s  f o r  h e r  

a s s i s t a n c e  in p r e p a r i n g  th i s  m a n u s c r i p t  a n d  f o r  s u p p ly in g  th e  a r t  

i l l u s t r a t i o n s .

F i n a l l y ,  I w o u ld  l ik e  to  th a n k  m y  w i fe ,  A l i c e ,  f o r  h e r  

u n d e r s t a n d i n g  and  f i e ld  a s s i s t a n c e  d u r i n g  th is  p r o j e c t ,  a nd  m y  p a r e n t s  

f o r  e n c o u r a g i n g  m y  i n t e r e s t  in w i ld l i f e  and  th e  o u t - o f - d o o r s .
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C H A P T E R  I 

IN TRO D U C TIO N

T h e  e f fe c t  of p r e d a t i o n  on n a t iv e  u n g u la te  p o p u la t io n s  h a s  b e e n  

the  s u b j e c t  of long  and  o f ten  h e a t e d  d e b a t e s .  T h r e e  w id e ly  h e ld  o p in io n s  

e x i s t  on p r e d a t o r - u n g u l a t e  r e l a t i o n s h i p s .  S o m e  e n v i r o n m e n t a l i s t s  

co n te n d  tha t  p r e d a t o r s  l ive  p r i m a r i l y  on r o d e n t s  and l a g o m o r p h s  and  

i m p r o v e  g a m e  p o p u la t io n s  by  c u l l in g  the  s i c k  and  the  w e a k .  W i ld l i f e  

b i o l o g i s t s  and s t a t e  g a m e  m a n a g e r s  c o m m o n l y  m a i n t a i n  th a t  p r e d a t i o n  

i s  not  a  l im i t i n g  f a c t o r  f o r  g a m e  p o p u la t io n s  on h e a l t h y  h a b i t a t s .  

R a n c h e r s ,  f a r m e r s ,  a n d  s p o r t s m e n  o f ten  c l a i m  p r e d a t i o n  is  the  m a j o r  

c a u s e  of u n g u la te  d e c l i n e s .  A n o t h e r  v iew  i s  s lo w ly  ga in in g  s u p p o r t e r s  

a s  ongo ing  p r e d a t o r - u n g u l a t e  s t u d i e s  a r e  c o m p l e t e d .  A c c o r d i n g  to  th i s  

v ie w ,  u n d e r  c e r t a i n  c o n d i t i o n s ,  p r e d a t i o n  c an  s e r i o u s l y  r e d u c e  the  

h a r v e s t a b l e  s u r p l u s  o r  s low  th e  r e c o v e r y  of a r e d u c e d  p o p u la t io n .

A l i t e r a t u r e  r e v i e w  by  C o n n o l ly  (1979) i n d i c a t e d  p r e d a t i o n  w a s  

th e  m a j o r  d e c i m a t i n g  f a c t o r  of b ig  g a m e  p o p u la t i o n s  in  31 of 58 s t u d i e s .  

H a b i ta t  co n d i t io n  (6 s t u d i e s )  and  d i s e a s e  (1 s tu dy )  w e r e  o t h e r  p r i m a r y  

c a u s e s  of m o r t a l i t y .

P a s t  m o r t a l i t y  s t u d i e s  c o n c e n t r a t e d  on a d u l t  l o s s e s  o r  

d o c u m e n t e d  l e v e l s  of n e o n a t a l  m o r t a l i t y  t h r o u g h  y o u n g / a d u l t  r a t i o s
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t a k e n  d u r i n g  l a t e  s u m m e r .  F e w  s t u d i e s  c o n c e n t r a t e d  on the  d i r e c t  

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

T e c h n i q u e s  f o r  m o n i t o r i n g  n e w b o r n  u n g u la t e s  b e c a m e  a v a i l a b l e  abou t  

1970.  T h e  d e v e lo p m e n t  of m i n i a t u r i z e d  r a d i o  t r a n s m i t t e r s  m a d e  faw n  

m o n i t o r i n g  p o s s i b l e .

R a d io  m o n i t o r i n g  i n d i c a t e d  th a t  th e  fo l lo w in g  p r e d a t o r s  w e r e  

th e  m a j o r  m o r t a l i t y  f a c t o r s  f o r  the  l i s t e d  u n g u la t e s :  b o b c a t s  f o r  

p r o n g h o r n  faw n s  in Utah  (B e a le  and  S m i th  1973); b l a c k  b e a r s  (U r s u s  

a m e r i c a n u s ) f o r  e lk  (C e r v u s  e l a p h u s ) c a l v e s  on C o o l w a t e r  R id g e  in 

n o r t h e r n  Idaho (S c h leg e l  1976); m o u n ta in  l io n s  (F e l i s  c o n c o l o r ) ( excep t  

f o r  h u n t e r  c a u s e d  m o r t a l i t y )  in a s o u t h e r n  Idaho  m u le  d e e r  (O d o c o i l e u s  

h e m i o n u s ) h e r d  (N e l l i s  1977); a nd  c o y o te s  f o r  p r o n g h o r n  fa w n s  on the  

C h a r l e s  She ldon  G a m e  R a n g e  in  N e v a d a  (M cN ay  p e r s .  c o m m .  ) a nd  in 

2 s e p a r a t e  s t u d i e s  on the  N a t io n a l  B i s o n  R a n g e  in w e s t e r n  M o n tan a  

( R e ic h e l  1976, Von G un ten  1978).  C o r n e l l  (1979) found e x t e n s i v e  

p r e d a t i o n  b y  b o b c a t s  a n d  G o ld en  E a g l e s  on th e  R a n g e  a f t e r  l i m i t e d  

s p r i n g  c o n t r o l  of c o y o te s .

P r o n g h o r n s  on good r a n g e  h a v e  a p o t e n t i a l  b i r t h  r a t e  of 198 

f a w n s / 100 ad u l t  d o e s  ( O 'G a r a  1968). H o w e v e r ,  P i t t m a n - R o b e r t s o n  

p r o g r e s s  r e p o r t s  i n d ic a t e  t h a t  A u g u s t  r a t i o s  of l e s s  th an  40 f a w n s / 100 

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

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

W o rk in g  in  the  u p p e r  P a h s i m e r o i  V a l l e y  of c e n t r a l  Idaho ,
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F i c h t e r  a n d  N i e l s o n  (1964) found  th a t  m o s t  faw n  l o s s e s  o c c u r r e d  d u r in g  

th e  f i r s t  30 days  a f t e r  p a r t u r i t i o n .  F o r  1957 t h r o u g h  1961, the  A u g u s t  

d o e / f a w n  r a t i o s  r a n g e d  f r o m  62 to 95 faw n s / lO O  d o e s .  F o r  th e  p e r i o d  

1973 t h r o u g h  1975, r a t i o s  d ro p p e d  to  a n  a v e r a g e  of 4 3 /1 0 0  ( A u te n r i e th  

1976).

In the  e a r l y  1 9 7 0 's ,  the  Idaho  D e p a r t m e n t  of F i s h  and  G a m e  

fun ded  3 s t u d i e s  to  m o n i t o r  n e o n a t a l  l o s s e s  and  d e t e r m i n e  th e  c a u s e s  

of m o r t a l i t y .  T h e  s t u d i e s  in c lu d e d  1 on e lk  in the  L o c h s a  a r e a  of 

n o r t h e r n  Idaho,  a n o t h e r  on m u le  d e e r  in  sou th  c e n t r a l  Idaho,  and  th i s  

s t u d y  on p r o n g h o r n s  in th e  u p p e r  P a h s i m e r o i  R i v e r  D r a in a g e  of c e n t r a l  

Idaho .

T he  o b j e c t i v e s  of th i s  s tu d y  w e r e  to:

1) d e t e r m i n e  c a u s e s  of fawn m o r t a l i t y ;

2) r e l a t e  c o n d i t io n  of f a w n s  a t  b i r t h  to  fawn s u r v i v a l ;  and

3) r e l a t e  fawn s u r v i v a l  to  r a n g e  c o n d i t i o n s ,  i n c lu d in g

a) h a b i t a t  ty p e  and

b) p la n t  p h e n o lo g y  and  i t s  r e l a t i o n  to  c l i m a t o l o g i c a l  

c o n d i t i o n s .
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C H A P T E R  II

STUDY A R E A

T h e  P a h s i m e r o i  R i v e r ,  a t r i b u t a r y  of the  S a lm o n  R i v e r ,  i s  

l o c a t e d  in  C u s t e r  C oun ty ,  Idaho ,  T h e  13,000 ha  s tu d y  a r e a  (F ig .  1) 

r a n g e s  in  e l e v a t i o n  f r o m  a bou t  2000 to  2 700 m  and  l i e s  a t  the  b a s e  of 

I d a h o ' s  h i g h e s t  m o u n ta in .  Mount B o r a h ,  e l e v a t i o n  3857 m .  A p p r o x i 

m a t e l y  69% of the  a r e a  i s  m a n a g e d  by  th e  B u r e a u  of L an d  M a n a g e m e n t ,  

24% b y  the  Uni ted  S ta t e s  F o r e s t  S e r v i c e ,  2% b y  th e  Idaho  S ta te  

D e p a r t m e n t  of L a n d s ,  a n d  5% b y  p r i v a t e  o w n e r s .

T he  D r a in a g e  i s  a h igh  m o n ta n e  v a l l e y  s u r r o u n d e d  b y  s t e e p  

h ig h  h i l l s .  T h e  v a l l e y  f l o o r  o c c u r s  a s  m o r a i n e s ,  t e r r a c e s ,  and  open  

f l a t s  c o m p o s e d  of g l a c i a l  and  a l l u v i a l  d e p o s i t s .  So i ls  a r e  sh a l lo w  and  

g r a v e l l y  e x c e p t  a t  th e  b a s e  of the  f o o th i l l s  w h e r e  t h e y  a r e  b l a c k  and  

d e e p .  T h r e e  p e r m a n e n t  s t r e a m s .  B u r n t  and  M a h o g an y  c r e e k s  and 

th e  P a h s i m e r o i  R i v e r ,  d i s s e c t  the  s tu d y  a r e a .  W a t e r  i s  a l s o  a v a i l a b l e  

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

T h e  c l i m a t e  i s  s e m i a r i d  a n d  t y p i c a l  of t h a t  found in h igh  

m o n ta n e  v a l l e y s .  A p p r o x i m a t e l y  35% of th e  a n n u a l  p r e c i p i t a t i o n  o c c u r s  

d u r i n g  M ay  and  J u n e ,  b u t  the  a m o u n t  of p r e c i p i t a t i o n  i s  h ig h ly  v a r i a b l e  

( A u t e n r i e th  and  F i c h t e r  1975). N e a r - b l i z z a r d  c o n d i t i o n s  o c c u r r e d

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



F i g .  1. Map of s tu dy  a r e a .
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d u r i n g  th e  1976 a n d  1977 faw n in g  p e r i o d s .  F r e e z i n g  t e m p e r a t u r e s  

w e r e  c o m m o n  d u r i n g  M ay  a n d  J u n e  a n d  few d a y s  w e r e  w i n d l e s s  d u r i n g  

th e  s tu d y .

V e g e ta t i o n  i s  of the  s e m i d e s e r t  type  ( s a g e b r u s h - g r a s s )  

d e s c r i b e d  b y  D a u b e n m i r e  (1952). V a l l e y - f l o o r  v e g e t a t i v e  t y p e s  a r e  an  

e x t e n s i o n  of th e  c o o l  n o r t h e r n  G r e a t  B a s i n  d e s e r t  c o m m u n i t i e s  and  

s a g e b r u s h  (A r t e m i s i a  sp p .  ) i s  the  m o s t  c o m m o n  o v e r s t o r y  p la n t  

(Odum 1971).

At l e a s t  5 s p e c i e s  of s a g e b r u s h  o c c u r :  W y o m in g  b ig  s a g e 

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

f r i n g e d  s a g e b r u s h  (A. f r i g i d a ); t h r e e t i p  s a g e b r u s h  (A. t r i p a r t i t a ); and  

m o u n ta in  b ig  s a g e b r u s h  (A. v a s e y a n a ).

W y o m in g  b ig  s a g e b r u s h  i s  found in the  v a l l e y  f l o o r  b o t t o m s  

a n d  on th e  s lo p e s  of h i l l s ,  r a v i n e s ,  a nd  m o r a i n e s .  It i s  the  m a j o r  

o v e r s t o r y  s p e c i e s  of th e  t a l l  s a g e - f o o t h i l l  c o m m u n i t y  ty p e  (F ig .  2). 

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

th e  s h o r t  s a g e - f l a t  c o m m u n i t y  ty p e  (F ig .  3). M in o r  a m o u n t s  of 

f r i n g e d  and  t h r e e t i p  s a g e b r u s h  a r e  p r e s e n t .  M o u n ta in  b ig  s a g e b r u s h  

i s  found  in  th e  u p p e r  e l e v a t i o n s .

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

c h a r a c t e r i z e  th e  m a j o r  p o r t i o n  of the  s tu d y  a r e a  (F'ig. 4). B r o o m  

s n a k e w e e d  (G u t i e r r e z i a  s a r o t h r a e ) g r o w s  in  c i r c u l a r  p a t c h e s  o v e r  

m o s t  of th e  s h o r t  s a g e - f l a t  c o m m u n i t y  typ e .  R u b b e r  r a b b i t b r u s h
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F i g .  2. T r a n s e c t  9 in  th e  t a l l  s a g e - f o o t h i l l  c o m m u n i t y  ty p e .

F i g ,  3. T r a n s e c t  8 in  th e  s h o r t  s a g e - f l a t  c o m m u n i t y  t y p e .
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F i g .  4. L o c a t i o n s  of s h o r t  s a g o - f l a t  ( shaded) ,  ta l l  s a g e - f o o t h i l l
(c leai - )  c o m m u n i t y  t y p o s ,  and predator' k i l l s  (b lack c i i ' c l e s ) .

R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.



9

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

c o m m o n l y  o c c u r  on d i s t u r b e d  s i t e s .

B lu e b u n c h  w h e a t g r a s s  (A g r o p y r o n  s p i c a t u m ) a n d  S a n d b e r g  

b l u e g r a s s  (P o a  s a n d b e r g i i ) a r e  the  m o s t  c o m m o n  g r a s s e s .  S m a l l  

a m o u n t s  of w e s t e r n  n e e d l e g r a s s  (S t lpa  o c c i d e n t a l i s ), Ind ian  r i c e g r a s s  

(O r y z o p s i s  h y m e n o i d e s  ), and  b l u e s t e m  w h e a t g r a s s  (A g r o p y r o n  s m i t h i i ) 

a r e  found in  the  s h o r t  s a g e - f l a t  c o m m u n i t y  t y p e .  A n t e n n a r i a , A r e n a r i a  

A s t r a g a l u s , C a s t i l l e j a , D e s c u r a i n i a , E r i g e r o n , E r i o g o n u m , L u p i n u s , 

P e n s t e m o n , P h l o x , R a n u n c u l u s , S e n e c i o , a nd  Z ig a d e n u s  a r e  the  

c o m m o n l y  o b s e r v e d  g e n e r a  of f o r b s .

D u r in g  m o s t  w i n t e r s ,  deep  snow p r e v e n t s  p r o n g h o r n s  f r o m  

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

3 k m  n o r t h  of the  s t u d y  a r e a  an d  e x te n d s  down a lo n g  bo th  s i d e s  of the  

P a h s i m e r o i  V a l ley ,  to  i t s  c o n f lu e n c e  w i th  th e  m a i n  S a lm o n  R i v e r .

B ig  g a m e  a n i m a l s  p r e s e n t  i n c l u d e  m u le  d e e r ,  e lk ,  r o c k y  

m o u n t a i n  b i g h o r n  s h e e p  (Q v i s  c a n a d e n s i s ), a n d  p r o n g h o r n s .  C o m m o n  

p r e d a t o r s  a r e  b o b c a t s ,  c o y o t e s ,  b a d g e r s  (T a x i d e a  t a x u s ). G o lden  

E a g l e s ,  a nd  v a r i o u s  o t h e r  r a p t o r s .  B l a c k  b e a r s  and  m o u n ta in  l io n s  

a r e  o c c a s i o n a l l y  t r a n s i e n t s .  T h e  s t u d y  a r e a  i s  i n c lu d e d  in  A n te lo p e  

H un t ing  Unit  43 7 -1  and  h a r v e s t  i s  m a n a g e d  u n d e r  a p e r m i t  s y s t e m .
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C H A P T E R  III 

M ETHOD S AND M A T E R IA L S  

F a w n s

C a p t u r e

O b s e r v a t i o n  p o in t s  o v e r lo o k in g  the  A m p i t h e a t e r ,  F e r a l i t e  Hi l l ,  

th e  C a r l s o n  R a n c h ,  an d  P o v e r t y  F l a t  (F ig ,  1) w e r e  u s e d  to  l o c a t e  

p r o n g h o r n  faw n s  and  p r e - p a r t u r i e n t  d o e s .  Tw o o b s e r v e r s ,  s t a t i o n e d  

a t  e a c h  o b s e r v a t i o n  po in t ,  u s e d  s p o t t in g  s c o p e s  a n d  b i n o c u l a r s  to 

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

A p r e g n a n t  doe s i g n a l e d  i m p e n d i n g  p a r t u r i t i o n  by  r a i s i n g  h e r  t a i l ,  

s e l f - l i c k i n g  of b e l l y  and  f l a n k  a r e a s ,  h u m p in g  h e r  b a c k ,  f r e q u e n t  

a l t e r n a t i o n s  of s t a n d in g  a n d  ly in g ,  and  f r e q u e n t  d e f e c a t io n  a n d  

u r i n a t i o n .  A doe  n e a r i n g  p a r t u r i t i o n  u s u a l l y  s t a y e d  in  a s m a l l  a r e a  

a n d  sh o w e d  sw e l l in g  a n d  c o n t r a c t i o n s  of the  f l a n k s  i m m e d i a t e l y  

f o r w a r d  of th e  h ind  l e g s .  D o e s  o b s e r v e d  g iv in g  b i r t h  w e r e  w a t c h e d  

u n t i l  t h e y  le f t  the  b e d d e d  f a w n s  o r  a  m i n i m u m  of 2 to  6 h o u r s  h a d  

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

in  a r e a s  out  of v ie w  of th e  o b s e r v a t i o n  p o i n t s .  An a p p r o a c h  on foo t  o r  

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

T h e  o b s e r v a t i o n  t e a m s  u s e d  p o r t a b l e  r a d i o  t r a n s c e i v e r s  to
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d i r e c t  a  m a r k i n g  c r e w  to  the  f a w n s .  One  t e a m  m e m b e r  a t t r a c t e d  a 

f a w n ' s  a t t e n t i o n  w h i l e  th e  s e c o n d  m e m b e r  s n e a k e d  up b e h in d  i t .  An 

a t t e m p t  w a s  m a d e  to  c a p t u r e  young  l e s s  th an  48 h o u r s  old.  F a w n s  too 

w a r y  to  be  c a p t u r e d  by  t h i s  t e c h n iq u e  w e r e  c o n s i d e r e d  too old f o r  

s tu d y  p u r p o s e s .  S u r g i c a l  g lo v e s  w e r e  w o r n  w h en  h a n d l in g  fa w n s  to  

m i n i m i z e  t r a n s m i t t a l  of h u m a n  s c e n t .

B lood  s a m p l e s  w e r e  c o l l e c t e d  f r o m  10 f aw n s  d u r in g  1977 and 

1978. A p p r o x i m a t e l y  15 cc  of b lo o d  w a s  c o l l e c t e d  f r o m  e a c h  faw n,  

a l l o w e d  to  c o a g u la t e  f o r  24 h o u r s  a t  r o o m  t e m p e r a t u r e ,  s e p a r a t e d ,  

a n d  th e  s e r u m  f r o z e n .  B lood  s m e a r s  w e r e  c o l l e c t e d  f r o m  13 f a w n s .  

A n a l ,  n a s a l ,  and  t h r o a t  c u l t u r e s  w e r e  t a k e n  f r o m  17 faw n s  in 1977 and  

13 faw n s  in 1978.

D a ta  w e r e  r e c o r d e d  on a  d a tu m  s h e e t  (Append ix  A). F a w n s  

w e r e  e q u ip p e d  w i th  a  m i n i a t u r e  151 MHZ r a d i o  t r a n s m i t t e r  a n d  a 3 V. 

l i t h i u m  b a t t e r y  w i th  a  1,000 m A *h  r a t i n g .  T he  t r a n s m i t t e r s  w e r e  

e q u ip p e d  w i th  a t e m p e r a t u r e  s e n s i n g  d e v ic e .  W hen a faw n  d ied  and  i ts  

b o d y  t e m p e r a t u r e  d r o p p e d  b e lo w  2 8 . 5 “ C ( 7 8 ° F ) ,  the  t r a n s m i t t e r  p u l s e  

r a t e  w a s  e x p e c t e d  to  c h a n g e .  T r a n s m i t t e r s ,  b a t t e r i e s ,  an d  a n t e n n a s  

w e r e  m a n u f a c t u r e d  b y  W ild l i f e  M a t e r i a l s ,  Inc .  T h e  t r a n s m i t t e r s ,  

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

m a n u f a c t u r e d  b y  T r u e  L in e ,  I n c . ,  f o r m i n g  a t r a n s m i t t e r  p a c k a g e .  

D u r i n g  1976 and  1977, 4 1 . 2 7 - c m  w id e  e l a s t i c  s t r a p s  w e r e  a t t a c h e d  to  

e a c h  t r a n s m i t t e r .  C a t t l e  t a g  c e m e n t  h e ld  th e  t r a n s m i t t e r  p a c k a g e
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b e tw e e n  th e  f a w n ' s  s h o u l d e r  b l a d e s .  T he  e l a s t i c  b a n d s  w e r e  p l a c e d  

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

(F ig .  5). T h i s  d e s i g n  kep t  th e  r a d i o  p a c k a g e  in p o s i t i o n  but  a l lo w e d  

i t  to  f a l l  off a s  th e  faw n  g r e w  a n d  s t r e t c h e d  the  e l a s t i c ,  a l low ing  

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

T h e  b a c k  p a c k  t r a n s m i t t e r  p a c k a g e s  w e r e  c o n v e r t e d  to  n e c k  

b a n d  c o l l a r s  f o r  the  1978 faw n ing  s e a s o n ,  in  an  e f f o r t  to  r e d u c e  

h a n d l i n g - c a u s e d  a b a n d o n m e n t .  T h e  t r a n s m i t t e r ,  b a t t e r y ,  a nd  a n te n n a  

w e r e  a t t a c h e d  to  a  2 . 5 - c m  w ide  p i e c e  of 7 . 5 - c m  d i a m e t e r  p l a s t i c  p ip e  

cu t  in  h a l f  to  f o r m  a s e m i c i r c l e .  A 2 . 5 - c m  w id e  e l a s t i c  b a n d  w a s  

a t t a c h e d  to  the  p l a s t i c  p ip e  and  s t a p l e d  b e h in d  th e  f a w n ' s  n e c k  (F ig .  5). 

T h i s  s y s t e m  would  a l low  r e c o v e r y  of the  t r a n s m i t t e r .

F a w n s  w e r e  r e t u r n e d  to t h e i r  b e d  s i t e s  in a c u r l e d  p o s i t io n  

a n d  t h e i r  t a i l s  r u b b e d  u n t i l  the  faw ns  r e l a x e d  and  th e  t e c h n i c i a n  co u ld  

s lo w ly  m o v e  a w ay  w i th o u t  d i s t u r b i n g  th e m .

R e l o c a t i o n s

An a t t e m p t  w a s  m a d e  to  v i s u a l l y  l o c a t e  faw ns  da i ly .  An 

A. V. M. I n s t r u m e n t  Co.  LA12 r e c e i v e r  a n d  3 - e l e m e n t  Yagi  a n te n n a  

w e r e  u s e d .  T h e  f a w n ' s  g e n e r a l  l o c a t io n  w a s  d e t e r m i n e d  by  v e h i c l e  

an d  the  f i n a l  a p p r o a c h  w a s  m a d e  on foot .

D a ta  r e c o r d e d  f o r  l iv e  faw n s  in c lu d e d  d a te  an d  t i m e  l o c a t e d ,  

d i s t a n c e  f r o m  p r e v i o u s  b e d d in g  s i t e ,  d i s t a n c e  f r o m  twin ,  g e n e r a l
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c o n d i t io n ,  and  h a b i t a t  t y p e .  Seven  f a w n s  w e r e  r e c a p t u r e d  and  w e ig h e d .  

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

w e ig h e d  and  c o l l e c t e d .  D e a th  s i t e s  w e r e  p h o t o g r a p h e d ,  m a p p e d ,  a n d  

m a r k e d  f o r  l a t e r  v e g e t a t i v e  a n a l y s i s .  T he  s i t e s  w e r e  s e a r c h e d  and  

p r e d a t o r  s i g n s  r e c o r d e d .  F a w n s  w e r e  m o n i t o r e d  un t i l  th e y  d ied ,  th e  

t r a n s m i t t e r  fe l l  off,  o r  u n t i l  1 A u g u s t .

N e c r o p s y

P u n c t u r e s ,  l a c e r a t i o n s ,  and  s ig n s  of f e e d in g  by  p r e d a t o r s  

w e r e  r e c o r d e d  and  p h o t o g r a p h e d .  I n d i c a t i o n s  of d i s e a s e ,  s t a r v a t i o n ,  

g e n e r a l  con d i t io n ,  and  the  s t o m a c h  c o n te n t s  of f a w n s  w e r e  n o te d .

P r e d a t o r s  c o m m o n  to  th e  s tu d y  a r e a  l e a v e  c h a r a c t e r i s t i c  

f e e d in g  a nd  w ound p a t t e r n s  on p r e y  s p e c i e s .  P a t t e r n s  d e s c r i b e d  b y  

C ow an  and  K a r s t a d  (1969) a nd  I lenne  (1975) w e r e  u s e d  to  d e t e r m i n e  

th e  s p e c i e s  in v o lv e d  in f e e d in g  on o r  k i l l in g  a  faw n .

T i s s u e  s a m p l e s  w e r e  c o l l e c t e d  f r o m  7 f a w n s  f o r  b a c t e r i o 

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

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

h e a r t ,  t h y m u s  g lan d ,  l i v e r ,  s p l e e n ,  k id n e y s ,  s m a l l  i n t e s t i n e ,  a n d  

m e s e n t e r i c  ly m p h  n o d e s .  S a m p l e s  w e r e  p r e s e r v e d  in 10% b u f f e r e d  

f o r m a l i n .  Two t i s s u e  s a m p l e s  f r o m  the  h e a r t ,  l u n g s ,  t h y m u s  g la n d ,  

m e s e n t e r i c  ly m p h  n o d e s ,  k id n e y s ,  a d r e n a l  g la n d ,  s m a l l  i n t e s t i n e ,  

s p l e e n ,  a n d  l i v e r  w e r e  p l a c e d  in  in d iv id u a l  p l a s t i c  t w i r l  b a g s  and
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f r o z e n  f o r  l a t e r  b a c t e r i a l  and  v i r a l  a n a l y s e s .  S a m p l e s  f o r  t r a c e  

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

l i v e r ,  k id n e y s ,  d i a p h r a g m ,  and  b r a i n .

P r o n g h o r n  A d u l t s

H a r v e s t

An Idaho  D e p a r t m e n t  of F i s h  and  G a m e  c h e c k in g  s t a t i o n  w a s  

o p e r a t e d  on th e  op e n in g  d ay  of a n te lo p e  s e a s o n  f r o m  1975 t h r o u g h  1978. 

D u r i n g  1975 and  1976, a s  m a n y  h u n t e r s  a s  p o s s i b l e  w e r e  c o n ta c t e d  on 

t h e i r  w a y  in to  the  s t u d y  a r e a .  T h e  p u r p o s e s  of th e  s t u d y  w e r e  

e x p la in e d  and  t h e y  w e r e  a s k e d  to  p a r t i c i p a t e .  E a c h  h u n t e r  w a s  

r e q u e s t e d  to  b r i n g  h i s  a n i m a l  to  the  c h e c k in g  s t a t i o n  w h o le ,  if he  

co u ld  do s o  w i th o u t  th e  a n i m a l  s p o i l in g .  H u n t e r s  w e r e  g iv e n  a l a r g e  

h e a v y - d u t y  p l a s t i c  b a g  in  c a s e  t h e y  w e r e  u n a b le  to  r e t u r n  the  w h o le  

a n i m a l .  T h e y  w e r e  r e q u e s t e d  to  p l a c e  a l l  v i s c e r a ,  h id e ,  l e g s ,  e t c .  

r e m o v e d  f r o m  the  a n i m a l  in to  th e  p l a s t i c  b a g  a nd  r e t u r n  it a s  s o o n  a s  

p o s s i b l e .  D u r in g  1977 a n d  1978, a l l  p e r m i t  h o l d e r s  w e r e  s e n t  a  l e t t e r  

n o t i fy in g  t h e m  of the  c h e c k in g  s t a t i o n  l o c a t i o n  an d  a s k e d  to  s to p  f o r  

i n s t r u c t i o n s .  D a ta  f r o m  h u n t e r  k i l l s  w e r e  r e c o r d e d  on a  d a tu m  s h e e t  

(Append ix  A).

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

l i v e r ,  l u n g s ,  m u s c l e ,  a n d  k id n e y s  w e r e  c o l l e c t e d  in 1977 and  1978,
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T a b l e  II

M e a n  c o v e r a g e  and  f r e q u e n c y ,  and  p r o d u c t i o n  (in k g / h a )  in s id e  of and  
i m m e d i a t e l y  o u t s i d e  of a  2 . 5 - h a  B u r e a u  of L an d  M a n a g e m e n t  
E x c l o s u r e  l o c a t e d  in  the  s h o r t  s a g e - f l a t  c o m m u n i t y  type .

I n s i  de O u t s i d e

1977 1978 1977 1978

AGSP 1 0 . 0 / 1 0 0 5 . 1 / 8 7 2 .6 /8 1 2 . 5 / 5 1
POSA 4 . 5 / 9 9 2 . 3 / 7 4 1 2 . 5 / 9 9 3 . 9 / 9 8
SIHY — ------- . 5 / 1 7 . 5 / 1 0
STCO 1 1 . 0 / 8 5 6 . 0 / 8 5 4 . 4 / 7 6 6 . 3 / 9 7
AND! — ------- . 2 / 2 ------------

ARHO T/1 T /3 T/2 ------- —

AS PU T/1 —  — — 2 . 1 / 3 5
ASSC . 9 / 1 0 —  -  - - 1 / 4 T /3
EULA 1 / 2 . 3 / 4 T/1 T /2
HAPLO . 2 / 3 ------- — -  •  * ------------

PHHO mm — . 8 / 1 3 . 2 / 7 1 . 6 / 3 4
PHLO —  —  — ------------ . 1 / 4 9 . 7 / 7 9
ARAR 1 4 . 4 / 8 8 1 4 . 7 / 7 9 1 4 . 3 / 9 3 9 . 7 / 7 9
ATNU —  — — . 2 / 2 ------- — . 4 / 1 5
UNK . 3 / 1 4 ------------ ------------ — — —

BARE 4 2 . 7 / 9 4 4 5 . 0 / 1 0 0 5 7 . 3 / 9 9 4 7 . 7 / 1 0 0
LITTER 2 4 . 2 / 9 9 3 5 . 2 / 1 0 0 1 6 . 9 / 9 8 2 7 . 4 / 1 0 0
ROCK . 3 / 4 1 .0 /1 1 T/3 T/2

Green Wt.
Grass ------- - 214 — ------- 311
Forb — ------- — ------- -  -  - 28
Shrub ------- — 112 137

Dry Wt. G rass ^  mm mm 117 — — 194
Forb —  — — — -  — ------------ 23
Shrub ------------ 40 ------------ 68
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T a b le  III
G r e e n  and  d r y  w e ig h t  p r o d u c t i o n  ( k g /h a )  of f o r a g e  c l a s s e s  by  t i m e  p e r i o d  
(I t h r o u g h  III), T r a n s e c t s  1 and  2 w e r e  in th e  t a l l  s a g e - f o o t h i l l  t y p e  in

1977

I I

I I I

1978

I I

I I I

s t u d y  a r e a and 9 a n d  10 w e r e  in the  

Dry Wt.

l o w e r  end .  

Green Wt

T o t a l T o t a l
1 & 2
Grass 54 249 95 371
Forb 82 112
Shrub 113 163

9 & 10
G rass 82 147 194 410
Forb 50 147
Shrub 14 69

1 & 2
Grass 123 338 199 610
Forb 126 225
Shrub 90 186

9 & 10
G rass 261 448 670 1274
Forb 110 353
Shrub 77 252

1 & 2
G rass 107 251 119 "514
Forb 96 202
Shrub 47 113

9 & 10
Grass 334 508 659 1260
Forb 127 318
Shrub 95 284

NO DATA

1 & 2
G rass 124 220 212 459
Forb 57 163
Shrub 39 84

9 & 10
G rass 91 207 276 644
Forb 80 244
Shrub 36 124

1 & 2
Grass 141 263 276 515
Forb 60 141
Shrub 62 97

9 & 10
G rass 222 392 412 827
Forb 94 197
s ^ r u b 76 218
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T A B L E  IV

G r e e n  a n d  d r y  w e ig h t  p r o d u c t i o n  ( k g /h a )  of f o r a g e  c l a s s e s  b y  t i m e  
p e r i o d  (I t h r o u g h  III) f o r  t r a n s e c t s  l o c a t e d  in  th e  s h o r t  s a g e - f l a t  
c o m m u n i t y  typ e .

1977

1978

Dry Wt. Green Wt.

T o t a l T o t a l
I Grass 59 111 106 210

Forb 7 11
Shrub 44 93

II G rass 149 226 328 559
Forb 10 27
Shrub 67 204

I I I G rass 153 217 284 438
Forb 5 13
Shrub 59 124

I NO DATA

II G rass 112 148 252 404
Forb T 13
Shrub 36 139

I I I Grass 157 245 276 464
Forb 17 30
Shrub 71 151

T = l e s s  t h a n  1 .0  p e r c e n t .
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T a b le  V
M e a n  c a n o p y  c o v e r a g e  a n d  f r e q u e n c y  of p l a n t  s p e c i e s  f o r  a l l  t r a n s e c t s  
b y  y e a r .

S p e c i e s

X Canopy 
Coverage

1977

X F requency
X Canopy 

Coverage

1978

X F requency

AGSM .0322 .07
AGSP 4.27 .65 4 .68 .58
BROMU .143 .096 .92 .15
FEID .007 .003 — — —
ORIIY “ — — — — — T T
POSA 4.69 .896 5.76 .94
SIHY .05 .015 .07 .02
STCO 2 . 3 2 .352 3.14 .42
AGOSE .03 .01 T T
ALCE .05 .02 .1 .04
ANTEM .13 .05 .51 .06
ARLE .043 .017 .21 .08
ASSC — — T T
ASTRA .04 .02 .23 .05
CACH .023 .01 .06 .01
COPA — — — — .03 .01
CRAT — — — — T T
CREPI .1 .02 — — — ----
DEPI .45 .17
ERGO .036 .014 .08 .02
ERIGE .011 .004 --— — — —
ERIOG .175 .05 .22 .04
ERIT T T — — —
EULA .2 .05 .14 .03
GUSO .1 .02 .1 .02
HAPLO .04 .08 .58 .07
LEPU T T --- —--
LOMAT .15 .01 .03 .01
MELD .03 .01 .04 .01
PENST T T - -  - — — —
PHHO .68 .17 1.73 .2
PHLO .08 .03 .1 .03
SEDUM T T — ■* —
TANAC .02 T --—
TARAX .45 .02 .03 .03
ZIGAD T T ----- ----
ARTEM 12.7 .78 12.73 .79
ARFR — — — — .1 T
AINU .03 .01 .05 .03
CHVI .016 .006 .03 .01
UNKNOWNS .08 .03 .06 .02
BARE 54.95 1.0 50.91 .99
LITTER 28.39 1.0 12.89 1.0
ROCK .23 .02 .58 .06
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