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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
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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 ) .
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(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

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



15

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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F o o d  H a b i t s

W e e k ly  f e c a l  c o l l e c t i o n s  w e r e  m a d e  d u r i n g  M ay  and  J u n e  of 

1977 and  1978, S a m p l e s  w e r e  s t o r e d  in p a p e r  b a g s  and  a i r  d r i e d .  

C o l l e c t i o n s  w e r e  m a d e  f r o m  2 c o m m u n i t y  ty p es :  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 .

R u m e n  s a m p l e s  w e r e  c o l l e c t e d  f r o m  54 h u n t e r - k i l l e d  

p r o n g h o r n s  f r o m  1975 t h r o u g h  1978.

V e g e t a t i v e  A n a l y s i s  

T e n  p e r m a n e n t  1 0 0 - m  t r a n s e c t  l i n e s  w e r e  p l a c e d  in  known 

a d u l t  p r o n g h o r n  f e e d in g  a r e a s .  V e g e ta t io n  w a s  s a m p l e d  u s in g  the  

c a n o p y  c o v e r a g e - f r e q u e n c y  m e th o d  d e s c r i b e d  by  D a u b e n m i r e  (1959) .

A c o v e r a g e  v a lu e  a nd  f r e q u e n c y  f o r  e a c h  s p e c i e s  w e r e  r e c o r d e d  on 

d a t u m  s h e e t s  (Appendix  A). P l a n t  p h e n o lo g y  w a s  n o ted  and  a c l i p p e d  

p l o t - o c u l a r  w e ig h t  e s t i m a t e  of new g r o w th  ( T a d m o r  e t  a l .  1975),  w a s  

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

fo l lo w in g  t i m e  p e r i o d s :  e a r l y  M ay,  e a r l y  J u n e ,  and  e a r l y  Ju ly .

V e g e ta t i o n  w a s  a l s o  s a m p l e d  in  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  c o n s t r u c t e d  in  1961.

S t a t i s t i c a l  P r o c e d u r e s  

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

(1967)  w e r e  u s e d  t h r o u g h o u t  the  r e s u l t s .  T h e  t - t e s t  of s i g n i f i c a n c e  of 

a  n o r m a l  p o p u la t io n  w a s  u s e d  to  c o m p a r e  d i f f e r e n c e s  in w e i g h t s  a n d  in
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m e a s u r e m e n t s .  T h e  b i n o m i a l  d i s t r i b u t i o n  w a s  u s e d  to  t e s t  the  

s i g n i f i c a n c e  of d i f f e r e n c e s  b e tw e e n  th e  o b s e r v e d  and  e x p e c te d  r e s u l t s  

in  s e x - r a t i o  d a ta  a nd  b e tw e e n  the  e x p e c t e d  a n d  o b s e r v e d  r a t i o s  of 

p r e d a t o r  l o s s e s  c a t e g o r i z e d  b y  c o m m u n i t y  t y p e s .
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C H A P T E R  IV

R E S U L T S

F a w n  M o n i to r in g  

Due to  t r a n s m i t t e r  f a i l u r e s  and  the  u n u s u a l  w a r i n e s s  of p r e 

p a r t u r i e n t  d o e s ,  th e  n u m b e r  of f aw n s  m a r k e d  w a s  l e s s  than  a n t i c i p a t e d .  

N e o n a t a l  h i s t o r i e s  w e r e  g a t h e r e d  f o r  42 faw n s  (23 m a l e s  and  19 

f e m a l e s )  d u r in g  the  1976, 1977, a n d  1978 faw n in g  s e a s o n s .

F a w n i n g  P e r i o d

T h e  faw n ing  p e r i o d s  e x te n d e d  f r o m  2 4 M ay  to 9 J u n e .  F i e l d  

o b s e r v a t i o n s  i n d ic a t e d  th i s  r a n g e  w a s  not  g r e a t l y  e x c e e d e d .  T he  m e a n  

b i r t h  d a t e s  f o r  a l l  f aw n s  m a r k e d  w e r e  2 9 M ay  in 1976, 2 Ju n e  in  1977, 

and  31 M ay  in 1978.

Sex R a t io

T h e  s e c o n d a r y  s e x - r a t i o  of M - 1 2 1 / F - 1 0 0  f o r  m a r k e d  faw n s  

w a s  p r o b a b l y  r e p r e s e n t a t i v e  of th a t  in  th e  p o p u la t io n ,  s i n c e  on ly  1 of 

4 f aw n s  f o r  w h ic h  s i b l i n g  s e x  d a ta  w e r e  m i s s i n g  w a s  a  m a l e .  T h e  s e x  

r a t i o  f o r  th i s  s t u d y  is  c o m p a r e d  w i th  r a t i o s  f r o m  o t h e r  s t u d i e s  in 

T a b l e  1.
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T a b l e  1. A c o m p a r i s o n  of r e p o r t e d  p r o n g h o r n  s e c o n d a r y  s e x  r a t i o s ,

M a le F e m a l e T o ta l M /IO O F

4 9 13 44 A u t e n r i e t h  ( p e r s .  c o m m .  )
117 119 236 98 A u t e n r i e t h  & F i c h t e r  (1975)

23 19 42 1 2 1 B odie  ( th is  s tudy)
8 6 14 133 B r o m l e y  (1 977)

16 19 35 84 C h a t t i n  & L a s s e n  (1950)
25 11 36 227 C o r n e l l  ( p e r s .  c o m m .  )
44 36 80 1 2 2 E d w a r d s  (1958)
27 25 52 108 H o o v e r  & O g i lv ie  (1954)
64 53 117 1 2 1 K i tc h e n  & B r o m l e y  (1974)
34 31 65 1 1 0 O ' G a r a  (1968)
15 15 30 1 0 0 Von G un ten  (1978)

T o t a l  377 343 720 1 1 0

W e ig h ts  and  M e a s u r e m e n t s

M ean  w e i g h t s  and  m e a s u r e m e n t s  of f a w n s  a t  t i m e  of c a p t u r e  

a r e  g iv en  in T a b le  2. D i f f e r e n c e s  b e tw e e n  s e x e s  w e r e  not  s i g n i f i c a n t  

(pi? 0 .05) .  A v e r a g e  w e i g h t s  and  h i n d - f o o t  l e n g th s  w e r e  s i g n i f i c a n t l y  

h i g h e r  (p < 0.5) d u r i n g  1977 th an  d u r i n g  1976 o r  1978. D i f f e r e n c e s  in 

t o t a l  l e n g t h s  w e r e  no t  s i g n i f i c a n t  (p> 0.5)

H a b i t a t  S e le c t io n

F r o m  l a t e  M ay  to  1 A u g u s t ,  743 faw n  r e l o c a t i o n s  w e r e  

c a t e g o r i z e d  b y  c o m m u n i t y  t y p e s .  A p p r o x i m a t e l y  75% of th e  b i r t h  s i t e s  

a n d  69% of the  b e d d in g  s i t e s  w e r e  l o c a t e d  in the  s h o r t  s a g e - f l a t  t y p e .
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T a b l e  2, M e a n s  a n d  s t a n d a r d  d e v ia t i o n s  of w e ig h ts  (kg) and
m e a s u r e m e n t s  (m m )  f o r  t r a n s m i t t e r e d  fa w n s  by  y e a r .

Y e a r N

W eigh t T o ta l  L e n g th H in d - foot L eng th

M ean Std.  Dev. M ean Std. Dev. Mean Std. Dev.

1976 12 3.46 0.58 630 44 241 1 0

1977 17 3.90 0.51 651 33 250 1 0

1978 13 3.50 0 .54 630 26 233 11

T o t a l s 42 3.62 0.54 637 34 241 1 0

In s e v e r a l  c a s e s ,  d o e s  gave  b i r t h  to f aw n s  in the  t a l l  s a g e -  

fo o th i l l  ty p e  but  m o v e d  the  f a w n s  in to  the  s h o r t  s a g e - f l a t  type  w i th in  

24 h o u r s  of b i r t h .

S h o r t  s a g e - f l a t  w a s  the  type  m o s t  u s e d  d u r i n g  the  f i r s t  2 

w e e k s  of l i fe .  U se  in th i s  type  d e c r e a s e d  d u r in g  J u n e  and  by  1 J u ly  

m o s t  r e l o c a t i o n s  o c c u r r e d  in  the  t a l l  s a g e  ty p e ,  and  by  1 A u g u s t  faw n s  

w e r e  r a r e l y  l o c a te d  in th e  s h o r t  s a g e - f l a t  type  (F ig .  6 ). O b s e r v a t i o n s  

m a d e  d u r in g  th e  l a t e  s u m m e r  (A ugus t)  h e r d  c o m p o s i t i o n  f l ig h t s  

i n d ic a t e d  th a t  the  s h o r t  s a g e - f l a t s  w e r e  n e a r l y  a b a n d o n e d  by  a l l  age  

an d  s e x  c l a s s e s .  At t h a t  t i m e ,  m o s t  p r o n g h o r n s  w e r e  l o c a t e d  on o r  

n e a r  w e t  m e a d o w s  a s s o c i a t e d  w i th  n a t u r a l  s p r i n g s  in  the  fo o th i l l  a r e a s .

B i r t h  and  s u b s e q u e n t  b e d d in g  s i t e s  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  type  w e r e  u s u a l l y  l o c a t e d  in v e g e t a t i o n  h i g h e r  t h a n  the  

a v e r a g e  f o r  th a t  t y p e .  H o w e v e r ,  s o m e  b i r t h  a n d  b e d d in g  s i t e s  w e r e  

o b s e r v e d  in v e g e t a t i o n  l o w e r  th an  th e  a v e r a g e .  B i r t h  and  b e d d in g  s i t e s
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in  the  t a l l  s a g e - f o o t h i l l  ty p e  did not  a p p e a r  d i f f e r e n t  th an  the  a v e r a g e  

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

h e ig h t  so  d i f f e r e n c e  w ou ld  n o t  be  r e a d i l y  a p p a r e n t .  If a v a i l a b l e ,  f aw n s  

t e n d e d  to  s e l e c t  b e d d in g  s i t e s  s i m i l a r  in p l a n t  c o m p o s i t i o n  and  h e ig h t  

to  t h o s e  on o r  i m m e d i a t e l y  a d j a c e n t  to  t h e i r  b i r t h  s i t e s .

T h e  m o v e m e n t  p a t t e r n s  a n d  u s e  a r e a s  of d o e s  w e r e  a p p a r e n t l y  

r e l a t e d  to  m o i s t u r e  c o n te n t  of th e  f o r a g e .  On s e v e r a l  o c c a s i o n s ,  d o e s  

m o v e d  f a w n s  u p - v a l l e y  t o w a r d  o r  in to  the  t a l l  s a g e - f o o t h i l l  ty p e  a s  

f o r a g e  d r i e d ,  a n d  r e v e r s e d  t h e i r  m o v e m e n t s  a f t e r  a  so a k in g  r a i n .

B i r t h  a n d  b e d d in g  s i t e  s e l e c t i o n  did no t  r e l a t e  to  the  l e v e l  of d r y - w e i g h t  

o r  g r e e n - w e i g h t  p r o d u c t i o n  o r  to  th e  p e r c e n t  m o i s t u r e  in the  v e g e t a t i o n  

(T ab le  3).

T a b l e  3. A c o m p a r i s o n  of faw n  use' ' '  and  v e g e t a t i v e  m o i s t u r e  c o n te n t  
by c o m m u n i t y  t y p e ,  t i m e  p e r i o d ,  and  y e a r .

D a te T i m e  P e r i o d

T a l l  Sage -■foothill S h o r t  Sage - f l a t

% M o i s t u r e % U se % M o i s t u r e % U se

1977 e a r l y  J u n e 65 2 0 60 80

e a r l y  J u l y 60 90 50 1 0

1978 e a r l y  J u n e 6 8 25 63 75

e a r l y  J u l y 53 85 43 15

B a s e d  on p e r c e n t  of faw n  l o c a t i o n s  in e a c h  c o m m u n i t y  ty pe .  
T r a n s e c t s  9 and  10 w e r e  u s e d  f o r  the  t a l l  s a g e - f o o t h i l l  c o m m u n i ty  
ty p e .
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C h e c k in g  S ta t io n  D a ta

N u m b e r s  of p r o n g h o r n s  c h e c k e d  i n c r e a s e d  by  80% f o r  1977 

a n d  1978 o v e r  1975 a n d  1976. T h e  i n c r e a s e  in h u n t e r  p a r t i c i p a t i o n  i s  

c r e d i t e d  to  c o n ta c t i n g  p e r m i t  h o l d e r s  b y  l e t t e r  b e f o r e  the  o pen ing  d a te  

an d  a s k i n g  t h e m  to  p a r t i c i p a t e .

C h e c k in g  s t a t i o n  d a ta  w e r e  g a t h e r e d  f r o m  101 p r o n g h o r n s ,  

i n c lu d in g  2 5 ad u l t  m a l e s ,  2 3 ad u l t  f e m a l e s ,  39 y e a r l i n g s ,  and  14 f a w n s .  

B e c a u s e  of h u n t e r  s e l e c t i v i t y ,  the  d a ta  a r e  not  p r o p o r t i o n a l  to  p o p u l a 

t io n  d a ta .  Y e a r l i n g s  a n d  f aw n s  m a d e  up 53% of a l l  h a r v e s t e d  a n i m a l s .  

T h e  r a t i o s  of b u c k s ,  y e a r l i n g s ,  and  fa w n s  p e r  100 d o e s  in the  k i l l  

w e r e  109, 170, and  61, r e s p e c t i v e l y .

M ean  w ho le  a n d  e v i s c e r a t e d  w e ig h t s  (F ig .  7) w e r e  h i g h e s t  in 

1975, d r o p p e d  in  1976 a nd  1977,  a n d  i n c r e a s e d  in 1978. K idney  fa t  

w e i g h t s  fo l low ed  a s i m i l a r  p a t t e r n .  W e ig h t s  and m e a s u r e m e n t s  b y  

s e x  and  a g e  c l a s s  a r e  l i s t e d  in A p p e n d ix  B ( T a b l e s  I - I I I ) .

F o o d  H a b i t s

T a b le  4 p r e s e n t s  d a ta  f r o m  54 h u n t e r - k i l l e d  p r o n g h o r n s  

a n a l y z e d  by  the  Idaho  F i s h  a n d  G a m e  L a b o r a t o r y  b y  the m a c r o f r a g m e n t  

a n a l y s i s  t e c h n iq u e .

E i g h t y - f i v e  p e l l e t  s a m p l e s  c o l l e c t e d  d u r i n g  the  1977 a n d  1978 

s p r i n g - s u m m e r  p e r i o d s  w e r e  a n a l y z e d  b y  the  U n i v e r s i t y  of Idaho  

R a n g e  L a b o r a t o r y  u s in g  th e  m i c r o h i s t o l o g i c a l  a n a l y s i s  t e c h n iq u e
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d e s c r i b e d  b y  D u s i  (1949), S t o r r  (1961), S p a r k s  (1968),  and  T o dd  and  

H a n s e n  (1973).  B r o w s e  a c c o u n te d  f o r  a p p r o x i m a t e l y  70%, f o r b s  20%, 

a n d  g r a s s e s  10%. No s i g n i f i c a n t  d i f f e r e n c e  ( p > 0 .0 5 )  w a s  o b s e r v e d  

b e tw e e n  1977 and  1978 d a ta .  D a ta  by  s p e c i e s  and  y e a r  f o r  m i c r o -  

h i s t o l o g i c a l  a n a l y s e s  a r e  g iv e n  in A pp en d ix  C.

T a b l e  4 . P e r c e n t  c o m p o s i t i o n  of i d e n t i f i a b le  r u m e n  m a t e r i a l  b y
f o r a g e c l a s s  and y e a r .

Y e a r N B r o w s e F o r b s G r a s s e s M i s c e l l a n e o u s

1975 16 63 27 6 3
1976 18 69 15 11 4
1977 2 0 77 16 2 5
1978 18 8 6 4 8 T

M ean 18 74 15 7 3

V e g e ta t io n

E x c e p t  f o r  a  s m a l l  a m o u n t  of r i p a r i a n  v e g e t a t io n ,  th e  s tu d y  

a r e a  w a s  c l a s s i f i e d  a s  a  s a g e b r u s h - g r a s s  h a b i t a t  ty p e .  T a l l  s a g e -  

f o o th i l l  (75%) and  s h o r t  s a g e - f l a t  (25%) w e r e  the  m a j o r  c o m p o n e n t s .

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 i n d iv id u a l  p lan t  s p e c i e s  

w e r e  s i m i l a r  d u r i n g  1977 a n d  1978 (Append ix  D, T a b l e s  I -V ) .  

D i f f e r e n c e s  w e r e  l a r g e l y  due to  o b s e r v e r  e r r o r  a nd  d i f f icu l ty  in 

id e n t i fy in g  g r a s s  s p e c i e s  d u r i n g  e a r l y  g r o w th  s t a g e s .  A p p r o x i m a t e l y  

2 5% of the  a r e a  h ad  a v e g e t a t i v e  c o v e r  w i th  th e  r e m a i n d e r  as  b a r e
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g r o u n d  (50%) a n d  l i t t e r  (25%).

P r o d u c t i o n  d u r i n g  P e r i o d  III ( e a r l y  Ju ly )  w a s  s i m i l a r  d u r in g  

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

( P e r i o d  II) in 1978.

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

f o r  the  t a l l  s a g e - f o o t h i l l  t r a n s e c t s  (1 and  2 ) th an  f o r  the  s h o r t  s a g e - f l a t  

t r a n s e c t s .  T h i s  d i f f e r e n c e  r e m a i n e d  t r u e  f o r  a l l  3 t i m e  p e r i o d s  and  

f o r  b o th  y e a r s  (T ab le  5). P r o d u c t i o n  a p p e a r e d  to  d ro p  s l i g h t l y  f o r  the  

t a l l  s a g e  ty p e  and  i n c r e a s e  s l i g h t l y  f o r  th e  s h o r t  s a g e  type d u r in g  1978. 

T h e  percent m o i s t u r e  (T ab le  5) w a s  h i g h e s t  d u r in g  P e r i o d  II f o r  bo th  

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

r e s p o n s i b l e  f o r  the  h ig h  t o t a l  g r e e n  w e igh t  p r o d u c t i o n  o b s e r v e d  f o r  

P e r i o d  II in 1977.

T a b l e  5. M ean  t o t a l s  of g r e e n  and  d r y  w e ig h t s  in  k g / h a  and  p e r c e n t
m o i s t u r e  c o n te n t  b y  t im e  p e r i o d ,  yeai-,  and  c o m m u n i t y  tyjDe.

% M o i s t u r e  of
G r e e n W eigh t D r y  W eigh t G r e e n  W eigh t

T i m e T a l l S h o r t T a l l  S ho r t T a l l Sh o r t
D a te  Pe r io d ' ' ' Sage Sage Sage  Sage Sage Sage

1977 I 390 2 1 0 198 111 49 47
II 942 559 393 226 58 59

III 887 437 403 217 55 50

1978 II 552 404 214 148 61 63
III 658 464 314 245 52 47

G r e e n  W eig h t  - D r y  W eigh t/O IViL
G r e e n  W eig h t

= e a r l y  M ay  
II = e a r l y  J u n e

( T r a n s e c t s  1, 2, 9, 10 w e r e  u s e d  f o r t a l l  s a g e

I l l  = e a r l y  J u l y
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F i g s .  8  and  9 d e p ic t  d r y  w e ig h t  p r o d u c t i o n  by  t i m e  p e r i o d ,  

y e a r ,  a n d  f o r a g e  c l a s s .  T o ta l  s a g e  p r o d u c t i o n  w a s  s i m i l a r  f o r  t a l l  

a n d  s h o r t  s a g e  c o m m u n i t y  ty]3e s .  P r o d u c t i o n  of g r a s s e s  w a s  s o m e w h a t  

h i g h e r  f o r  t a l l  s a g e  bu t  f o r b  p r o d u c t i o n  w a s  s i g n i f i c a n t l y  h i g h e r  (p < 0 . 1  ) 

f o r  a l l  t i m e  p e r i o d s  in the  t a l l  s a g e  typ e .

S ig n i f i c a n t  c h a n g e s  in p la n t  c o m p o s i t i o n  and  p r o d u c t i o n  w e r e  

o b s e r v e d  a f t e r  16 y e a r s  of p r o t e c t i o n  f r o m  g r a z i n g .  T o t a l  p ro d u c t i o n  

( F ig .  10) of a l l  f o r a g e  c l a s s e s  w a s  h i g h e r  o u t s id e  th an  i n s i d e  of the  

l i v e s t o c k  e x c l o s u r e .  F o r b s  w e r e  a l m o s t  a b s e n t  on the  u n g r a z e d  

p o r t i o n .  C a n o p y  c o v e r a g e  of b lu e b u n c h  w h e a t g r a s s  w a s  s i g n i f i c a n t l y  

h i g h e r  (p < 0 .05)  i n s i d e  th e  e x c l o s u r e  th an  o u t s id e  and  th e  o p p o s i t e  w a s  

t r u e  f o r  S a n d b e r g ' s  b l u e g r a s s .

M o r t a l i t y

L o s s e s  by c a t e g o r y  and  y e a r  a r e  g iv en  in  T a b le  6 . P r e d a t i o n  

a c c o u n t e d  f o r  35.7% of a l l  m a r k e d  fa w n s ,  s t a r v a t i o n - d i s e a s e  21.4%, 

an d  o t h e r  c a u s e s  4.8%. S ix ty - tw o  p e r c e n t  of a l l  f aw n s  m a r k e d  did  not  

s u r v i v e  to  1 S e p t e m b e r  a n d  92% of a l l  m o r t a l i t y  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  a f t e r  b i r t h .  Six c a r c a s s e s  of u n m a r k e d  faw n s  w e r e  

found  b u t  no t  in c lu d e d  in th e  m o r t a l i t y  r a t e s .  C a u s e  of dea th  co u ld  not  

b e  d e t e r m i n e d  f o r  2 of t h o s e  6 f a w n s .  D i f f e r e n c e s  in m e a n  w e i g h t s  

( T a b le  7) b y  m o r t a l i t y  c a t e g o r y  w e r e  s i g n i f i c a n t l y  h i g h e r  (p< 0 ,05)  f o r  

p r e d a t o r  k i l l s  t h a n  f o r  th e  m e a n  w e ig h t  of a l l  f aw n s  m a r k e d .  T h e  m e a n
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T a b l e  6 . F a t e s  of t r a n s m i t t e r - e q u i p p e d  f aw n s  b y  y e a r .

P r e d a t i o n

Y e a r N C o y o te E a g le B o b c a t
S m a l l
R a p t o r

D i s e a s e -
S t a r v , O t h e r S u rv iv e d

1976 12 2 2 1 2 3 0 2

1977 17 0 2 0 0 5 1 9

1978 13 2 3 1 0 1 1 5

T o t a l 42 4 7 2 2 9 2 16

P e r c e n t 1 0 0 9.5 16.7 4.8 4.8 21.4 4.8 38.1

35.7

T a b l e  7. M ean  b i r t h  w e i g h t s  in  kg b y  l o s s  c a t e g o r y  and  y e a r .

Y e a r P r e d a t i o n S t a r v a t i o n  D i s e a s e S u rv iv e d M ean

1976

1977

1978 

T o t a l

3 ,20  (3 . 6 2 )=

4 .14

3.99

3.32

3.80

3.68

4.04

2 .49

3.26

3.85

3,32

3 .78  (3.91)= 3.56 3.41 3.48

' W i th  2 s m a l l  r a p t o r  k i l l s  e x c lu d e d .

3.46

3.90

3.52

3.66
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w e i g h t  of s t a r v a t i o n - d i s  e a s e  l o s s e s  o r  f o r  f a w n s  th a t  s u r v i v e d  w e r e  

n o t  s i g n i f i c a n t l y  d i f f e r e n t  (p > 0 .05)  th a n  the  m e a n  of a l l  faw n s  m a r k e d .

D a ta  f o r  3 f a w n s  w e r e  l o s t  due  to  t r a n s m i t t e r  p r o b l e m s .  Two 

t r a n s m i t t e r  l o s s e s  o c c u r r e d  a f t e r  2 w e e k s  of the  faw n s  l i f e ,  but  

b e c a u s e  m o s t  m o r t a l i t y  o c c u r r e d  d u r in g  th i s  p e r i o d ,  the  faw n s  

p r o b a b l y  s u r v i v e d .

P r e d a t i o n

D a i ly  v i s u a l  l o c a t i o n  of a l l  f a w n s  a l lo w e d  r e t r i e v a l  of m o s t
)

c a r c a s s e s  b e f o r e  t h e y  h a d  b e e n  d e v o u r e d .  T h i s  t e c h n iq u e  a id e d  in  1

d e t e r m i n i n g  th e  s p e c i e s  of p r e d a t o r  in v o lv e d .

C o m m u n i t y  t y p e s  of 419 b e d d in g  s i t e s ,  s e l e c t e d  b e f o r e  1 Ju ly ,  

w e r e  c a t e g o r i z e d .  F a w n s  s e l e c t e d  s i t e s  a t  th e  fo l lo w in g  p e r c e n t a g e s :  

s h o r t  s a g e - f l a t  69; f o o t h i l l - t a l l  s a g e  30; a nd  r i p a r i a n  1%. T h e  

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

s h o r t  s a g e - f l a t  14, t a l l  s a g e - f o o t h i l l  8 6 , and  r i p a r i a n  0.

F a w n s  s e l e c t i n g  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  typ e  (1 k i l l /

1 0  b e d  d a y s )  h a d  s i g n i f i c a n t l y  h i g h e r  (p<  0 . 0 1 ) p r e d a t o r - c a u s e d  

m o r t a l i t y  t h a n  t h o s e  b e d d in g  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  type  

(1 k i l l / 145 b e d  d a y s ) .  D u r i n g  th e  f i r s t  2 w e e k s  of l i f e ,  93% of a l l  

p r e d a t o r  k i l l s  o c c u r r e d .

E a g l e s . G o ld en  E a g l e s  w e r e  th e  s i n g l e  m o s t  i m p o r t a n t  

m o r t a l i t y  f a c t o r  a c c o u n t in g  f o r  7 (27%) of 26 l o s s e s  and  47% of the
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p r e d a t o r - c a u s e d  m o r t a l i t i e s .  An a d d i t i o n a l  4 e a g le  - k i l l e d  faw n s  w e r e  

fou n d  a n d  6  u n s u c c e s s f u l  a t t a c k s  r e c o r d e d .  On 2 7 M ay  1976, an  e a g l e  

w a s  o b s e r v e d  c a r r y i n g  an  i n s t r u m e n t e d  faw n f r o m  a r i d g e to p .  T h e  

faw n  w e i g h e d  3.3 kg (7.2 lb s ) .

E a g l e s  h u n te d  a p p r o x i m a t e l y  50 to 100 m  a b o v e  the  g r o u n d .  

A f t e r  s i g h t in g  a  faw n  th e y  w ou ld  g l ide  down to  th e  t a r g e t ,  f l u t t e r  o v e r  

th e  p r e y ,  e x te n d  t h e i r  t a l o n s ,  h o ok  th e  faw n w i th  t h e i r  h a l lu x  and  g r a b  

w i th  th e  t a l o n s .  H ead  w o u n d s  w e r e  found  in 5 of the  11 e a g l e - k i l l e d  

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

s h o u l d e r s ,  and  u s u a l l y  th e  s h o u l d e r  b l a d e s  w e r e  p u n c t u r e d .  D e a th  

r e s u l t e d  f r o m  m a s s i v e  h e m o r r h a g i n g  of the  lu n g s ,  l i v e r ,  and  d o r s a l  

a o r t a .  In 1 c a s e ,  th e  s p i n a l  c o r d  w a s  a l s o  s e v e r e d .

E a g l e s  w e r e  s e l d o m  o b s e r v e d  h u n t in g  on h o t ,  w i n d l e s s  d a y s  

o r  d u r i n g  r a i n  o r  snow s t o r m s .  E a g l e s  h u n te d  th r o u g h o u t  the  day  bu t  

w e r e  m o s t  o f ten  s e e n  d u r in g  the  e a r l y  m o r n i n g  o r  l a t e  a f t e r n o o n .

T h r e e  e a g le  e y r i e s  w e r e  l o c a t e d  on o r  i m m e d i a t e l y  a d j a c e n t  

to  th e  s t u d y  a r e a .  E ig h t  e a g l e s  w e r e  known to  hunt  the  s tu d y  a r e a ,  

i n c lu d in g  3 n e s t i n g  p a i r s  an d  2 i m m a t u r e  b i r d s .

C o y o t e s . C o y o t e s  w e r e  r e s p o n s i b l e  f o r  4 (2 7%) of 15 p r e d a t o r -  

c a u s e d  m o r t a l i t i e s .  T h r e e  of the  4 c o y o t e - k i l l e d  faw n s  w e r e  i n i t i a l l y  

g r a b b e d  in  th e  a b d o m i n a l  r e g i o n .  No w o u nd s  w e r e  o b s e r v e d  f o r w a r d  

of a  l i n e  d r a w n  i m m e d i a t e l y  b e h in d  the  f r o n t  s h o u l d e r s .  I w a s  u n a b le
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to  l o c a t e  th e  i n i t i a l  g r a b  m a r k s  on 1 faw n  th a t  w a s  m o s t l y  d e v o u r e d ,  

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

i n d i c a t e  a  c o y o te  k i l l .

C o y o te  k i l l s  and  o b s e r v e d  a c t i v i t y  o c c u r r e d  b e f o r e  0800 and  

2 c o y o te  d e n s  w e r e  l o c a t e d  on th e  s tu d y  a r e a .  At l e a s t  12 c o y o te s  

w e r e  k i l l e d  b y  h u n t e r s  a n d  r a n c h e r s  on o r  i m m e d i a t e l y  a d j a c e n t  to  th e  

s t u d y  a r e a  d u r i n g  1976, 1977, and  1978, in c lu d in g  a f e m a l e  and  5 p u p s .

O t h e r  p r e d a t o r s . T w o  b o b c a t  and  2 s m a l l - r a p t o r  k i l l s  w e r e  

r e c o r d e d .  A p a i r  of tw in s ,  F - 7 6 - 1 1  and  F - 7 6 - 1 2 ,  w e r e  k i l l e d  9 d a y s  

a p a r t .

F - 7 6 - 1 2  w a s  a b a n d o n e d  a t  the  b i r t h  s i t e  and  a t t a c k e d  by  a 

s m a l l  r a p t o r  2 d a y s  l a t e r .  A s m a l l  t a l o n  h o l e ,  found  on th e  top of the  

h e a d ,  p e n e t r a t e d  in to  th e  c e r e b r a l  t i s s u e .  T h r e e  t a lo n  w o u n d s  w e r e  

a l s o  o b s e r v e d  u n d e r  th e  l e f t  eye .  A l though  the faw n  w a s  a l i v e  w h e n  

p i c k e d  up, it w a s  s u f f i c i e n t l y  a f f e c t e d  b y  the  w ound  to  n e g a t e  an y  

c h a n c e s  of s u r v i v a l  a nd  i s  l i s t e d  a s  a  p r e d a t o r  k i l l .

F - 7 6 - 1 1  w a s  o b s e r v e d  on 20 J u n e  1976 in  a  w e a k e n e d  c o n 

d i t io n  a n d  b a r e l y  a b le  to  w a lk .  It w a s  found  d e a d  the  n e x t  day .  On 

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

w e r e  found .  T h e  a g e  of t h e  faw n  a t  d e a th  (11 d a y s ) ,  p r e s e n c e  of m i l k  

in  t h e  s t o m a c h ,  and  th e  p r e s e n c e  of th e  doe  i n d ic a t e d  t h a t  the faw n  h ad  

n o t  b e e n  a b a n d o n e d .  T h e s e  w e r e  th e  on ly  f a w n s  know n to  h a v e  b e e n  in
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a  w e a k e n e d  c o n d i t io n  b e f o r e  b e in g  a t t a c k e d  b y  a p r e d a t o r .  W hich  

m o r t a l i t y  c a t e g o r y  th e  f aw n s  sh o u ld  b e  p l a c e d  in to  i s  q u e s t i o n a b le .

I s u s p e c t  a P r a i r i e  F a l c o n  (F a l c o  m e x i c a n u s ) w a s  the  

p r e d a t o r  i n v o lv e d .  A P r a i r i e  F a l c o n  n e s t  w a s  l o c a t e d  w i th in  400 m  

of the  F - 7 6 - 1 1  k i l l  s i t e  and  700 m  of t h a t  of F - 7 6 - 1 2 .  S ize  a nd  s p r e a d  

of the  t a l o n  w ound  p a t t e r n  w e r e  c o n s i s t e n t  w i th  th a t  of a  P r a i r i e  F a l c o n .

S t a r v a t i o n

T h e  h igh  r a t e  of s t a r v a t i o n - d i s e a s e  l o s s e s ,  25% in  1976, an d  

30% in 1977,  w e r e  th e  r e s u l t  of a c o m b in a t io n  of f a c t o r s ,  d i s e a s e ,  

s t a r v a t i o n ,  and  a b a n d o n m e n t .  D e t e r m i n i n g  the  d i r e c t  c a u s e  of 

m o r t a l i t y  w a s  d i f f ic u l t ,  a s  f a w n s  a f f e c t e d  b y  d i s e a s e  o f ten  sh o w ed  

e v i d e n c e  of s t a r v a t i o n  a n d  th e  r e v e r s e  m a y  h a v e  a l s o  b e e n  t r u e .  T h e  

n u m b e r  of f a w n s  l o s t  to  s t a r v a t i o n - d i s e a s e  in  1976 m a y  have  b e e n  

h i g h e r  t h a n  r e c o r d e d  if f a w n s  t a k e n  b y  p r e d a t o r s  d u r in g  the  f i r s t  5 

d a y s  of l i f e  h a d  s u r v i v e d .

No s i g n i f i c a n t  s y m p t o m s  of d i s e a s e  w e r e  found  in 3 of 9 

s t a r v a t i o n - d i s e a s e  l o s s e s .  H a n d l in g  d i s t u r b a n c e  w a s  p r o b a b l y  a 

c o n t r i b u t i n g  f a c t o r  in a t  l e a s t  2 of the  3 c a s e s .  In th e  o t h e r  c a s e ,  the  

c a r c a s s  of a  7 - d a y - o l d  faw n  w a s  found  2 d a y s  a f t e r  i t s  s i b l in g  w a s  

k i l l e d  b y  a n  e a g l e .  L e n g t h  of t i m e  f r o m  m a r k i n g ,  th e  p r e s e n c e  o r  

a b s e n c e  of th e  doe ,  th e  p r e s e n c e  of m i l k  in th e  s t o m a c h ,  and the  

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

F a w n s  h a n d le d  a t  a  m i n i m u m  of 5 to  6 h o u r s  a f t e r  b i r t h  

a p p e a r e d  to  b e  a c c e p t e d  b y  the  doe  m o r e  r e a d i l y  th an  t h o s e  i n s t r u 

m e n t e d  3 h o u r s  a f t e r  b i r t h .  N o r m a l  faw n s  t y p i c a l l y  s q u e a l e d  and 

t r i e d  to  e s c a p e  w h e n  c a p t u r e d .  T w o  faw n s  ( F - 7 6 - 1  and  F - 7 8 - 1 1 ) ,  

m a r k e d  a  m i n i m u m  of 6 h o u r s  a f t e r  b i r t h ,  e x h ib i t e d  a b e r r a n t  b e h a v i o r .  

F a w n  F - 7 8 - 1 1  sh o w e d  no  f e a r  of m e  o r  the  m a r k i n g  c r e w .  It t r i e d  to 

s u c k  m y  f i n g e r  a n d  fo l lo w e d  m e  w h en  r e l e a s e d .  I ts  tw in ,  F - 7 8 - 1 0 ,  

a c t e d  n o r m a l l y .  F - 7 8 - 1 1  w a s  o b s e r v e d  b e d d in g  w i th  a y e a r l i n g  doe 

w h i l e  i t s  s ib l in g  w a s  b o r n .

F a w n  F - 7 6 - 1  j u m p e d  up a n d  r a n  t o w a r d  an a p p r o a c h i n g  

m a r k e r ,  s t o p p e d  w i th in  3 m ,  s q u e a l e d ,  a p p r o a c h e d  the  m a r k e r ,  and  

n u z z l e d  h i s  h a n d s  and  c lo t h e s  a p p a r e n t l y  t r y in g  to  f ind  a  n ip p le .  

A l th o u g h  the  b i r t h  w a s  not  o b s e r v e d ,  a y e a r l i n g  doe  w a s  s e e n  fo l low ing  

th e  d o e  i m m e d i a t e l y  b e f o r e  and  a f t e r  b i r t h .

D i s e a s e

At l e a s t  6 of th e  9 s t a r v a t i o n - d i s e a s e  l o s s e s  sh o w e d  s u f f i c i e n t  

e v i d e n c e  to  i n d i c a t e  d i s e a s e  a s  a  c o n t r i b u t i n g  f a c t o r  to  d ea th .  T y p i 

c a l l y ,  t h e s e  a n i m a l s  sh o w e d  s ig n s  of e n t e r i t i s ,  s w o l l e n  l i v e r s  a nd  

s p l e e n s ,  e d e m a  in h o c k  j o i n t s ,  s w o l l e n  ly m p h  n o d e s ,  a  rou gh  d r y  c o a t ,  

a n d  e m p t y  r u m e n s .  One  faw n  w i th  a  s y s t e m i c  in f e c t io n  c a u s e d  b y  a n  

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

s t a r v a t i o n - d i s e a s e  c a t e g o r y .
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T a b l e  8  p r e s e n t s  d a ta  on a n a l  and  n a s a l  c u l t u r e s .  D a ta  a r e  

l a c k i n g  on b a s i c  f l o r a  and  fa u n a  of n e w b o r n  p r o n g h o r n  fa w n s  and  t h e s e  

d a ta  a r e  p r e s e n t e d  in  th e  h o p e  th e y  w i l l  b e  u se fu l  to s u b s e q u e n t  

r e s e a r c h e r s .

H i s t o p a th o l o g y  p r o v i d e d  l i t t l e  c o n c l u s i v e  d a ta  on d i s e a s e  

l o s s e s .  A n o m a l i e s  w e r e  found in  s e v e r a l  l i v e r  a n d  k id n ey  s a m p l e s  

b u t  w e r e  n o t  s e v e r e  eno u gh  to h a v e  c a u s e d  d e a th .  Tw o t h y m u s  g la n d s  

c o l l e c t e d  d u r i n g  1976 f r o m  w e a k - a c t i n g  faw n s  w e r e  a n a l y z e d  by  

h i s t o p a t h o l o g i c a l  t e c h n i q u e s  and  sh o w e d  i n d i c a t i o n s  of p o o r  d e v e l o p 

m e n t .  T h e  s a m p l e  s i z e  w a s  too  s m a l l  to  d raw  a r e l i a b l e  c o n c lu s io n ,  

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

y e a r s  ( L e a t h e r s  p e r s ,  c o m m .  ).

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

a n d  m e a n  w e ig h t s  f o r  the  t h o r a c i c  p o r t i o n  i n c r e a s e d  d u r in g  th e  3 y e a r s  

of t h e  s t u d y  f r o m  0 .582 ,  to  0 .799 ,  to  2.31 g. T h e  c e r v i c a l  lo b e  w a s  

s e p a r a t e  f r o m  the  t h o r a c i c  l o b e  a n d  w a s  found a lo n g  th e  v e n t r a l  

s u r f a c e  of th e  t r a c h e a .  W e ig h t  d a ta  c o l l e c t e d  f r o m  the  c e r v i c a l  l o b e s  

w e r e  m i n i m a l  b e c a u s e  t h e  lo b e  w a s  a b s e n t  in  s o m e  a n i m a l s  and  

d i s p e r s e d  in to  s m a l l  s e c t i o n s  in  o t h e r s .

K id n e y  fa t  a n d  s e r o u s  a t r o p h y  of f a t  w e r e  a l m o s t  a b s e n t  in 

f a w n s  d u r i n g  1976; a p p a r e n t l y  the  faw n s  w e r e  b o r n  w i th  l i t t l e  fa t  

r e s e r v e .  D u r i n g  1977 a n d  1978, faw n  k id n e y s  h a d  a p p r o x i m a t e l y  30% 

of t h e i r  s u r f a c e s  c o v e r e d  w i th  f a t .  F a w n s  w e r e  e a s i e r  to c a t c h ,  m o r e
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T a b l e  8 . R e s u l t s  of n a s a l  and  r e c t a l  c u l t u r e s  f o r  1977,

3 7

F a w n
No. D a te N a s a l R e c t a l F a t e

1 5 / 3 1 / 7 7
6 / 1 / 7 7 *

B a c i l l u s  s u b t i l i s  
B a c i l l u s  s u b t i l i s  
P s e u d o m o n a s  sp p .

N e g a t iv e
P s e u d o m o n a s  s p p .

T r a u m a

2 5 / 3 1 / 7 7 P s e u d o m o n a s  sp p . P s e u d o m o n a s  spp .  
S taph ,  e p i d e r m i t i s

P r e d a t i o n

3 6 / 1 / 7 7
6 / 1 / 7 7 *

P s e u d o m o n a s  sp p .  
P s e u d o m o n a s  sp p .  
B a c i l l u s  s u b t i l i s

P s e u d o m o n a s  sp p .  
P s e u d o m o n a s  sp p .

D i s e a s e

4 6 / 1 / 7 7 P s e u d o m o n a s  sp p . S taph ,  e p i d e r m i t i s S u r v iv e d

5 6 / 1 / 7 7 N e g a t i v e No s a m p l e S u r v iv e d

6 6 / 1 / 7 7 N e g a t iv e N e g a t iv e S u r v iv e d

7 6 / 1 / 7 7
6 / 3 / 7 7 *

P s e u d o m o n a s  sp p .  
P s e u d o m o n a s  sp p .

S tap h ,  e p i d e r m i t i s  
S taph,  e p i d e r m i t i s

S t a r v a t i o n -
D i s e a s e

8 6 / 1 / 7 7 P s e u d o m o n a s  spp .  
S taph ,  e p i d e r m i t i s  
B a c i l l u s  s u b t i l i s

N e g a t iv e S u r v iv e d

9 6 / 1 / 7 7 N e g a t iv e N e g a t iv e S u r v iv e d

1 0 6 / 6 / 7 7 B a c i l l u s  sp p . B a c i l l u s  s u b t i l i s S t a r v a t i o n - 
D i s e a s e

11 6 / 6 / 7 7 B a c i l l u s  s u b t i l i s N e g a t iv e P r e d a t i o n

1 2 6 / 6 / 7 7 B a c i l l u s  s u b t i l i s S taph ,  e p i d e r m i t i s S u r v i v e d

13 6 / 6 / 7 7 B a c i l l u s  s u b t i l i s P s e u d o m o n a s  sp p . S u r v iv e d

14 6 / 6 / 7 7
6 / 1 0 / 7 7 -

B a c i l l u s  s u b t i l i s  
P s e u d o m o n a s  sp p .

N e g a t iv e
P s e u d o m o n a s  spp .

D i s e a s e

15 6 / 6 / 7 7 P s e u d o m o n a s  spp . N e g a t iv e S u r v i v e d

16 6 / 1 0 / 7 7  
6 / 2 0 / 7  7*

N e g a t iv e  
Not done

N e g a t iv e  
Not done

D i s e a s e

17 6 / 1 0 / 7 7 B a c i l l u s  sp p . N e g a t iv e S u r v iv e d

'■'Post m o r t e m .
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d o c i l e  w h e n  h a n d le d ,  an d  a p p e a r e d  l e s s  p r e c o c i o u s  in 1976 th an  d u r in g  

1977 a n d  1978. No in d ic a t i o n  of b i r t h  a n o m a l i e s  w e r e  o b s e r v e d .

F o u r  of 5 b lo o d  s a m p l e s  t a k e n  f r o m  n e w b o r n  faw ns  h ad  

p o s i t i v e  d e t e c t a b l e  a n t ib o d y  t i t e r s  f o r  p a r a - i n f l u e n z a  typ e  3 (P I 3 ), 

i n d i c a t i n g  a  p o s s i b l e  h ig h  r a t e  of e x p o s u r e  in a d u l t  P a h s i m e r o i  p r o n g 

h o r n s .  O ne  faw n  s h o w e d  r e s p i r a t o r y  p r o b l e m s  a t  m a r k i n g .  It w a s  

c o u g h in g  and  w h e e z i n g  w h e n  h a n d le d  and  w a s  not  s e e n  a g a in .  N e c r o p s y  

d a t a  did no t  i n d i c a t e  a  r e s p i r a t o r y  p r o b l e m  in o t h e r  f aw n s  o r  a d u l t s .  

T h e  5 s a m p l e s  h a d  no  d e t e c t a b l e  a n t i b o d i e s  f o r  i n f e c t i o u s  b ov ine  

r h i n o t r a c h e i t i s ,  b lu e  to n g u e ,  o r  b o v in e  v i r u s  d i a r r h e a .

O t h e r  C a u s e s

T h e  c a r c a s s  of a 6 - d a y - o l d  faw n ( F - 7 8 - 1 0 )  w a s  l o c a t e d  in the  

P a h s i m e r o i  R i v e r .  L a r g e  v o l u m e s  of w a t e r  w e r e  found  in th e  lu n g s  

an d  r u m e n .  No w o u nd s  o r  s y m p t o m s  of d i s e a s e  w e r e  e v id e n t  and  

d e a t h  w a s  a t t r i b u t e d  to  d ro w n in g .  T he  R i v e r  in th i s  s e c t i o n  w a s  

a p p r o x i m a t e l y  20 m  w id e  a nd  t h e  d e p th  v a r i e d  f r o m  1 to  2 m .  On the  

fo l lo w in g  day ,  th e  s t i l l  w e t  s i b l in g  ( F - 7 8 - 1 1 )  w a s  l o c a t e d  a c r o s s  the  

P a h s i m e r o i  R i v e r  f r o m  w h e r e  i t  w a s  l o c a t e d  the  p r e v i o u s  day.

F a w n  F - 7 6 - 7  d ied  of unknown c a u s e s  a t  a p p r o x i m a t e l y  38 d a y s  

of a g e .  It w a s  found  ly in g  in a  r e l a x e d  p o s i t i o n  w i th o u t  e x t e r n a l  

w o u n d s .  T he  faw n  h ad  b e e n  d e a d  f o r  a bou t  5 d a y s  and  a n e c r o p s y  w a s  

n o t  done  b e c a u s e  of th e  a d v a n c e d  s t a t e  of a u t o l y s i s .
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F a w n  F - 7 7 - 1  d ied  of m a s s i v e  i n t e r n a l  i n j u r i e s  and  no  e x t e r n a l  

s i g n s  of p r e d a t i o n  w e r e  e v id e n t .  E ig h t  i n s t a n c e s  of a g g r e s s i v e  

b e h a v i o r  t o w a r d  faw ns  b y  y e a r l i n g  p r o n g h o r n s  w e r e  o b s e r v e d .  

C o m m o n l y ,  n u r s i n g  do es  w e r e  a c c o m p a n i e d  by  a y e a r l i n g .  Y e a r l i n g s  

w e r e  s e e n  b u t t in g  f a w n s  w i th  s u f f i c i e n t  f o r c e  to  k n o c k  t h e m  down. In 

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

doe  and  faw n  a nd  p r e v e n t i n g  n u r s i n g .  D oes  w i th  young faw n s  did  not  

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

b e h a v i o r  w a s  o b s e r v e d  b e t w e e n  l a c t a t i n g  does  and  o t h e r  ad u l t  d o e s .
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C H A P T E R  V 

DISCUSSION 

F a w n  M o n i to r in g

F a w n i n g  P e r i o d

T h e  m e a n  c a p t u r e  d a te  f o r  m a r k e d  P a h s i m e r o i  faw n s  (31 May) 

w a s  l a t e r  th an  t h o s e  r e p o r t e d  b y  V o n G u n te n  ( 1 9 7 8 - - 2 5  May) and 

C o r n e l l  ( 1 9 7 9 - - 2 6  May) f o r  th e  N a t io n a l  B i s o n  R a n g e  (NBR). O ' G a r a

(1968) g a v e  o v u la t io n  d a t a  f o r  NBR and  Y e l lo w s to n e  N a t io n a l  P a r k  d o e s  

c o l l e c t e d  d u r i n g  1965. He r e p o r t e d  th a t  m o s t  d o e s  o v u la te d  b e tw e e n  

8 an d  2 0 S e p t e m b e r  w i th  th e  l a t e s t  r e c e n t  o v u la t io n  o b s e r v e d  on 20 

S e p t e m b e r  and  the  m e a n  faw n  c a p t u r e  d a te  f o r  1966 w a s  24 May.  

O v a r i e s  f r o m  5 of 15 h u n t e r - k i l l e d  P a h s i m e r o i  d o e s  c h e c k e d  on 24 

S e p t e m b e r  1977 a n d  2 5 S e p t e m b e r  1978 h a d  c o r p o r a  h e m o r r h a g i c a  

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

t h a n  t h o s e  on th e  N B R .  L a t e  f aw n in g  in the  P a h s i m e r o i  co u ld  be  a 

f u n c t io n  of s e l e c t i o n .  S e v e r e  s p r i n g  w e a t h e r  m a y  m a k e  la t e  f aw n in g  

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

Sex  R a t i o

T h e  s e c o n d a r y  s e x - r a t i o  f o r  a l l  faw n s  r e p o r t e d  w a s  not 

s i g n i f i c a n t l y  h i g h e r  (p > 0 .05)  f o r  m a l e s  t h a n  f e m a l e s ,  and  w a s  not

40
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s i g n i f i c a n t l y  d i f f e r e n t  th an  th e  r a t i o  of 1 1 0 /1 0 0  r e v e a l e d  by  a r e v i e w  

of th e  l i t e r a t u r e .

V e r m e  (1962) a n d  R o b i n e t t e  e t  a l .  (1973) i n d ic a t e d  a  r e l a t i o n 

s h ip  b e t w e e n  the  n u t r i t i o n a l  c o n d i t io n  of th e  d a m  and  the  s e x - r a t i o  a t  

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

m o r e  f e m a l e  f a w n s  th a n  d a m s  on a h igh  n u t r i t i o n a l  p l a n e .  A s e p a r a t i o n  

of th e  p r o n g h o r n  d a ta  (T ab le  1) b y  n u t r i t i o n a l  co n d i t io n  m a y  show a 

s i m i l a r  d i f f e r e n c e  in th e  s e c o n d a r y  s e x - r a t i o  f o r  p r o n g h o r n s .

C o n d i t i o n

T h e  m e a n  t o t a l  w e ig h t  of 3.62 kg f o r  a l l  faw ns  in m y  s tu d y  

w a s  c o m p a r a b l e  to  t h o s e  r e p o r t e d  b y  B r o m l e y  (1977) 3 .64 kg. Von 

G u n te n  (1978) 3 .68  kg, C o r n e l l  (1979) 3 .54 kg f o r  the  N B R ,  and  l o w e r  

t h a n  th e  4 .14  kg  r e p o r t e d  b y  A u t e n r i e t h  ( p e r s .  c o m m .  ) f o r  c e n t r a l  

Id a h o  f a w n s .  T h e  d i f f e r e n c e  of 0 .45 kg  in m e a n  faw n  w e i g h t s  b e tw e e n  

1976 and  1977 i n d i c a t e d  a  h i g h e r  y e a r l y  v a r i a t i o n  f o r  P a h s i m e r o i  f aw n s  

th a n  f o r  NBR fa w n s .

T h e  h ig h  m e a n  w e ig h t  of f a w n s  in the  P a h s i m e r o i  D r a in a g e  

d u r i n g  1977 w a s  p r o b a b l y  r e l a t e d  to  the  e x t r e m e l y  m i l d  w i n t e r  of 1976-  

1977.  A l a c k  of w i n t e r  p r e c i p i t a t i o n  c a u s e d  th e  d r o u g h t  e x p e r i e n c e d  

t h r o u g h o u t  the  W e s t  d u r i n g  th e  s u m m e r  of 1977, a nd  w i n t e r i n g  p r o n g 

h o r n s  w e r e  a b le  to  u s e  a l l  s e a s o n a l  r a n g e s .

U n g u la te  b i r t h  w e i g h t s  m a y  b e  a  f u n c t io n  of the  g e n e r a l  b o dy
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c o n d i t i o n  of th e  d a m s  d u r i n g  p r e g n a n c y ,  e s p e c i a l l y  the  l a s t  60 d ay s  

b e f o r e  p artu r it io n  ( V e r m e  1962, T h o r n e  et  a l .  1976).  H o w e v e r ,  the  

l i t e r a t u r e  i s  not  c o n s i s t e n t  on th i s  s u b j e c t .  R o b in e t t e  e t  a l .  (1973) 

r e p o r t e d  th a t  m u l e  d e e r  b i r t h  w e i g h t s  did not  i n c r e a s e  w h e n  n u t r i t i o n a l  

l e v e l s  of d a m s  w e r e  i m p r o v e d ,  a n d  M u rp h y  and  C o a t e s  (1966) r e p o r t e d  

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

V e r m e  (1962) and  T h o r n e  et  a l .  (1976) found  a n  i n v e r s e  

r e l a t i o n s h i p  b e tw e e n  u n g u la te  b i r t h  w e i g h t s  a n d  e a r l y  n o n - p r e d a t o r  

f aw n  m o r t a l i t y .  H o w e v e r ,  M u rp h y  and  C o a t e s  (1966) a n d  R o b in e t t e  

e t  a l .  (1973) r e p o r t e d  t h a t  e a r l y  faw n m o r t a l i t y  and  b i r t h  w e ig h t s  w e r e  

n o t  r e l a t e d ;  s i m i l a r l y ,  e a r l y ,  n o n - p r e d a t o r - c a u s e d  faw n  l o s s e s  in  th e  

P a h s i m e r o i  d id  no t  a p p e a r  to  b e  r e l a t e d  to  faw n b i r t h  w e i g h t s .  F a w n  

s u r v i v a l  and  b e h a v i o r  i n d i c a t e d  b e t t e r  c o n d i t io n  in  1978 th a n  in 1977, 

a l th o u g h  m e a n  w e i g h t s  w e r e  a p p r o x i m a t e l y  0 .45 kg h i g h e r  in  1977.

R o b i n e t t e  e t  a l .  (1973),  w o r k i n g  w i th  m u l e  d e e r ,  r e p o r t e d  

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

f a w n s  a p p e a r e d  to  w e ig h  l e s s  than  l a t e r  f a w n s ,  a nd  f e m a l e  tw in s  

w e i g h e d  l e s s  t h a n  m a l e  t w i n s .  P r e o b r a z h e n s k i i  (1961) found th a t  b i r t h  

w e i g h t s  of r e i n d e e r  f a w n s  i n c r e a s e d  f r o m  5.75 kg f o r  2 - y e a r - o l d  

m o t h e r s  t o  7.2 7 kg f o r  7 - y e a r - o l d  d a m s .

D a ta  on the  r e l a t i o n s h i p  b e tw e e n  d o e s '  a g e s  a n d  f a w n s '  b i r t h  

w e i g h t s  w e r e  not  g a t h e r e d  d u r i n g  th i s  s tu d y .  M a le  faw n s  in the  

P a h s i m e r o i  w e r e  no t  s i g n i f i c a n t l y  d i f f e r e n t  in w e ig h t  f r o m  f e m a l e
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f a w n s .  In f a c t ,  d u r in g  1976 a n d  1977, f e m a l e  faw n s  w e ig h e d  s l i g h t ly ,  

b u t  n o t  s i g n i f i c a n t l y ,  m o r e  th an  m a l e  f a w n s .  S ingle  faw n s  a v e r a g e d  

m o r e  t h a n  tw in s  bu t  the  s a m p l e  s i z e  of s i n g l e s  w a s  too  s m a l l  to  d raw  

a  r e l i a b l e  c o n c l u s i o n .

O z a g a  and  V e r m e  (1978)  r e p o r t e d  th a t  t h y m u s  w e ig h ts  in  

w h i t e - t a i l e d  d e e r  w e r e  r e l a t e d  to  n u t r i t i o n a l  p la n e  on a s e a s o n a l  and  

r e g i o n a l  b a s i s  a n d  a n  e v id e n t  r e l a t i o n s h i p  e x i s t e d  b e tw e e n  young  

f a w n s '  g e n e r a l  v i t a l i t y  and  th e  t h y m u s  s i z e s .  As  the  a v e r a g e  s i z e  of 

t h y m u s  g l a n d s  i n c r e a s e d  o v e r  th e  3 y e a r s  of t h i s  s tu d y ,  f r o m  0.582 g 

to  2.31 g, faw n  l o s s e s  to  s t a r v a t i o n - d i s e a s e  d e c r e a s e d  f r o m  25 to  8%. 

T h e  a m o u n t  of t h y m i c  m a t e r i a l  in  n e o n a t a l  p r o n g h o r n  faw n s  a p p e a r e d  

r e l a t e d  to  c o n d i t io n  and  m a y  be  a  b e t t e r  in d ic a t io n  of fawn v i t a l i t y  

th a n  b i r t h  w e i g h t s .  T h e s e  d a ta  a r e  p r e s e n t e d  a s  b a s e  l in e  d a ta ,  s i n c e  

s a m p l e  s i z e  w a s  not  l a r g e  e n ou g h  to  d e v e lo p  r e l i a b l e  c o n c l u s i o n s .

B r o m l e y  (1977) d e s c r i b e d  a  t e c h n iq u e  f o r  d e t e r m i n i n g  th e  a g e  

of young  f aw n s  u s in g  b e h a v i o r ,  p e l a g e ,  a n d  the  c o n d i t io n  of the  

u m b i l i c a l  c o r d .  1 did  no t  f ind  b e h a v i o r  a r e l i a b l e  a g e  c r i t e r i o n .  F a w n  

c o n d i t i o n  a f f e c t e d  b e h a v i o r ,  w h ich  w a s  h ig h ly  v a r i a b l e  b e tw e e n  fa w n s  

of th e  s a m e  a g e .  In s e v e r a l  c a s e s ,  f a w n s  l e s s  t h a n  10 h o u r s  old  

a t t e m p t e d  to  r u n  w h e n  a p p r o a c h e d  b y  a  m a r k e r .  In o t h e r  c a s e s ,  f a w n s  

know n  to  b e  a t  l e a s t  3 d a y s  of a g e  w e r e  e a s i l y  c a u g h t  a n d  m a d e  on ly  

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

T h e  m e a n  o v u la t io n  r a t e s  (Appendix  B, T a b l e  IV) f o r  a l l  a ge  

c l a s s e s  of P a h s i m e r o i  d o e 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  b y  O ' G a r a  

(1968) and  a p p e a r e d  s u f f i c i e n t l y  h ig h  f o r  n o r m a l  r e p r o d u c t i v e  s u c c e s s .

R e c u r r e n t  e s t r u s  c a n  e x te n d  the  b r e e d i n g  s e a s o n ,  c a u s i n g  a 

l a t e r  m e a n  faw n in g  d a t e .  E i n a r s e n  (1948) p o s t u l a t e d  th a t  p r o n g h o r n s  

d id  n o t  h a v e  r e c u r r e n t  e s t r u s ,  but  O ' G a r a ' s  (1968) d a ta  i n d ic a t e d  th a t  

m o r e  t h a n  1 e s t r u s  o c c u r r e d .  He o b s e r v e d  a doe  w i th  w e l l  d e v e lo p e d  

c o r p o r a  l u t e a  ( so l id )  an d  c o r p o r a  h e m o r r h a g i c a ,  i n d ic a t in g  2 d i s t i n c t  

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

s o l i d  c o r p o r a  l u t e a ,  h o l lo w  c o r p o r a  l u t e a ,  and  c o r p o r a  h e m o r r h a g i c a ,  

i n d i c a t i n g  th a t  3 o v u la t i o n  p e r i o d s  h ad  o c c u r r e d .  T h e  d o es  in vo lv e d  

w e r e  a l l  o v e r  4 y e a r s  of a g e .  T h e y  h a d  to t a l  k id n e y  fa t  w e ig h t s  of l e s s  

t h a n  14 g m  e a c h ,  e v i s c e r a t e d  w e i g h t s  l o w e r  th a n  th e  a v e r a g e  f o r  adu l t  

d o e s ,  a n d  l a r g e  u d d e r s  i n d ic a t in g  l a c t a t i o n  u n t i l  l a t e  s u m m e r .  T h e  3 

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

A l s o ,  th e  d o e s  cou ld  h a v e  e x p e r i e n c e d  q u ie t  h e a t s  (N a lbandov  1958); 

t h e  h i s t o l o g i c a l  and  p h y s i o l o g i c a l  p h e n o m e n a ,  in c lu d in g  o v u la t io n s ,  

o c c u r r e d ,  bu t  the  m a t i n g  r e s p o n s e  ( p s y c h o lo g ic a l  h e a t )  did no t .  Q u ie t  

h e a t  a p p a r e n t l y  o c c u r s  w h e n  th e  o v a r i e s  do not  s e c r e t e  s u f f i c i e n t  

e s t r o g e n  to  t r i g g e r  a  m a t i n g  r e s p o n s e .  A l though  th e  above  d a ta  

i n d i c a t e ,  b u t  do no t  p r o v e ,  r e c u r r e n t  e s t r u s  in  p r o n g h o r n s ,  th e y  

s u g g e s t  a  p r o b l e m  w i th  c o n c e p t io n  in  s o m e  P a h s i m e r o i  d o e s .
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T h e  a p p a r e n t  p r o b l e m  w ith  c o n c e p t io n  co u ld  b e  r e l a t e d  to  

s e v e r a l  f a c t o r s .  P o o r  c o n d i t io n  of l a c t a t i n g  d o e s  d u r in g  fa l l  c a n  a f f e c t  

b r e e d i n g  s u c c e s s  a nd  t i m e  of o v u la t io n  in u n g u la t e s  ( P r e o b r a z h e n s k i i  

1961, V e r m e  1965, R o b i n e t t e  e t  a l .  1973), T h e  low n u m b e r  of m a t u r e  

b u c k s  a n d  the  a p p a r e n t  l a c k  of b u c k  t e r r i t o r i a l i t y  cou ld  c a u s e  a 

d e c r e a s e  in  b r e e d i n g  s u c c e s s .  K i t c h e n  and  B r o m l e y  (1974) r e p o r t e d  

t h a t  m o s t  of th e  b r e e d i n g  w a s  done by  t e r r i t o r i a l  p r o n g h o r n  b u c k s ,  and  

G e i s t  (1971) found  th a t  l a r g e  m o u n ta i n  s h e e p  r a m s  did  m o s t  of th e  

b r e e d i n g  a n d  w e r e  p r e f e r r e d  by  f e m a l e s .  A m a t u r e  t e r r i t o r i a l  b u c k  

m a y  b e  m o r e  s u c c e s s f u l  in  e l i c i t i n g  a  m a t i n g  r e s p o n s e  f r o m  a  doe  th a n  

a  young ,  n o n t e r r i t o r i a l  b u c k ,  e s p e c i a l l y  if a  v a r i a t i o n  in i n t e n s i t y  of 

th e  p s y c h o l o g i c a l  r e s p o n s e  b y  the  f e m a l e  o c c u r s .

H a b i t a t  S e l e c t i o n

T h e  m i g r a t i o n  f r o m  w i n t e r i n g  to  faw n in g  g r o u n d s  b e g a n  

a r o u n d  1 M ay  a n d  u s u a l l y  o c c u r r e d  b e f o r e  g r e e n u p  h a d  s t a r t e d  on the 

u p p e r  p o r t i o n s  of the  s t u d y  a r e a .  D e ep  snow c an  d e la y  the  m i g r a t i o n  

o r  c a u s e  a s h i f t  in  f aw n in g  a r e a s .

B u c k s  w e r e  s e l d o m  o b s e r v 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  

ty p e  a n d  m o s t  o b s e r v a t i o n s  of b u c k  and  doe  h e r d s  w e r e  in the  t a l l  s a g e -  

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

( l e s s  t h a n  10) a n d  y e a r l i n g s  b e g a n  u s in g  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 .  P r e - p a r t u r i e n t  d o e s  le f t  t h e s e  g r o u p s  and  s e l e c t e d  b i r t h  s i t e s .
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D o e s  s e l e c t e d  g e n e r a l  b e d d in g  a r e a s  b y  l e a d in g  t h e i r  f a w n s  to  

t h e m ,  a s  r e p o r t e d  b y  A u t e n r i e t h  (1976).  S e v e r a l  t i m e s ,  d o e s  t e a s e d  

r e l u c t a n t  f a w n s  in to  m o v in g  b y  r e f u s i n g  to  l e t  t h e m  n u r s e .  O nce  th e  

g e n e r a l  a r e a  w a s  s e l e c t e d ,  f a w n s  s e a r c h e d  out  and  c h o s e  th e  a c t u a l  

b e d d in g  s i t e s .  A u t e n r i e t h  (1976) r e p o r t e d  on b e d  s e l e c t i o n  in th e  u p p e r  

P a h s i m e r o i  f o r  3 y e a r s  p r i o r  to  1976; 87% of th e  b i r t h  s i t e s  a n d  73% 

of th e  b e d d in g  s i t e s  o c c u r r e d  in b ig  s a g e .  T h e  r e m a i n i n g  b i r t h  and  

b e d d in g  s i t e s  w e r e  l o c a t e d  in  low s a g e .  D u r in g  m y  s tu d y  in th e  s a m e  

a r e a ,  75% of th e  b i r t h  s i t e s  and  69% of th e  b e d d in g  s i t e s  w e r e  l o c a t e d  

in low s a g e  with the  r e m a i n d e r  in  b ig  s a g e .  T h e  t a l l  s a g e - f o o t h i l l  type  

h a d  h i g h e r  g r e e n  w e ig h t  and  d r y  w e ig h t  p r o d u c t i o n  of a l l  f o r a g e  c l a s s e s  

t h a n  th e  s h o r t  s a g e - f l a t  ty p e  did. M o i s t u r e  c o n te n t  of n e w - g r o w t h  

v e g e t a t i o n  w a s  a l s o  c o n s i s t e n t l y  h i g h e r  in  th e  t a l l  s a g e - f o o t h i l l  ty pe .  

T h e  o b s e r v e d  p r e f e r e n c e  of b u c k  and  doe  h e r d s  f o r  th e  t a l l  s a g e  type  

a p p e a r e d  to  be  r e l a t e d  to  b e t t e r  f o r a g e  c o n d i t io n s  in  th e  t a l l  s a g e -  

f o o th i l l  t y p e .  T h e  h igh  i n c i d e n c e  of b i r t h  and  b e d d in g  s i t e  l o c a t i o n s  in 

t h 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  i n d ic a t e d  th a t  f o r a g e  c o n d i t io n s  

w e r e  not  the  d e t e r m i n i n g  f a c t o r s  f o r  h a b i t a t  s e l e c t i o n  by  p r e g n a n t  o r  

l a c t a t i n g  d o e s ,  if f o r a g e  m o i s t u r e  c o n te n t  d id  not  d r o p  m u c h  be lo w  

60% ( T a b le  3). T h e  o b s e r v e d  m o v e m e n t s  of d o e s  w i th  young  faw n s  

f r o m  th e  s h o r t  s a g e - f l a t  ty p e  to  th e  t a l l  s a g e - f o o t h i l l  ty p e  a s  f o r a g e  

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

e v i d e n c e  of th i s  r e l a t i o n s h i p .  A p p a r e n t l y ,  d o e s  s e l e c t e d  b i r t h  and
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b e d d in g  a r e a s  b e c a u s e  of r e d u c e d  c h a n c e s  of p r e d a t o r  e n c o u n t e r s  

r a t h e r  t h a n  f o r a g e  q u a l i t y  and  q u a n t i t y  o r  the  p r e s e n c e  of h id in g  c o v e r .

T h e  a m o u n t  of b ig  s a g e  on the  s tu d y  a r e a  h a s  b e e n  r e d u c e d  

d u r i n g  th e  p a s t  5 y e a r s .  A s a g e b r u s h  s p r a y  p r o j e c t  w a s  c o m p l e t e d  in 

1974 on a  p o r t i o n  of th e  s t u d y  a r e a  and  a s i g n i f i c a n t  a m o u n t  of s a g e 

b r u s h  w a s  w i n t e r - k i l l e d  d u r in g  th e  197 6 -1 9 77  w i n t e r .  T h e  r e d u c t i o n  

of b ig  s a g e  on t h o s e  2 h i s t o r i c a l  faw n in g  a r e a s  m a y  h a v e  c a u s e d  s o m e  

of the  a d d i t i o n a l  u s e  o b s e r v e d  on th e  s h o r t  s a g e - f l a t  type  by  p r e g n a n t  

a n d  l a c t a t i n g  d o e s ,  bu t  d o e s  not  e x p la in  th e  c o n t in u e d  u s e  of the  t a l l  

s a g e - f o o t h i l l  ty p e  b y  b u c k s  and  n o n - l a c t a t i n g  d o e s .  A u t e n r i e t h  and 

F i c h t e r  (1975) and  B a r r e t t  (1973) r e p o r t e d  th a t  faw n s  t e n d e d  to  s e l e c t  

b e d d in g  s i t e s  s i m i l a r  in  p l a n t  c o m p o s i t i o n  and  h e ig h t  to  t h o s e  of t h e i r  

b i r t h  s i t e s .  In t h i s  s tu d y ,  P a h s i m e r o i  f aw n s  n o r m a l l y  s e l e c t e d  

s e v e r a l  b e d d in g  s i t e s  w i th in  50 m  of t h e i r  b i r t h  s i t e s  d u r i n g  th e  f i r s t  

6 h o u r s  a f t e r  b i r t h  an d  b e f o r e  th e  doe  le f t  th e  f a w n s  f o r  th e  f i r s t  t i m e .  

S u b s e q u e n t  b e d d in g  s i t e s  m o r e  c l o s e l y  r e s e m b l e d  th o s e  f i r s t  b e d d in g  

s i t e s  th an  th e  a c t u a l  b i r t h  s i t e s .  Q u a n t i t a t i v e  v e g e t a t i o n  a n a l y s i s  i s  

n e e d e d  to  v e r i f y  t h i s  o b s e r v a t i o n .

M o r t a l i t y

T h e  m o r t a l i t y  r a t e  of 62% f o r  P a h s i m e r o i  faw n s  w a s  h i g h e r  

t h a n  th e  42% r e p o r t e d  b y  B e a l e  a n d  S m i th  (1973) f o r  a  w e s t e r n  Utah 

s t u d y  a r e a  an d  l o w e r  t h a n  th e  90% (Von G un ten  1978) a n d  6 7% ( C o r n e l l
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1979) r e p o r t e d  f o r  2 y e a r s  on th e  N B R .  T h e  4000-ha  w e s t e r n  Utah 

s t u d y  a r e a  of B e a l e  and  S m i th  w a s  e n c l o s e d  by  a  f e n c e  and  the  NBR is  

a  r e l a t i v e l y  l a r g e  (7506 ha)  a r e a  s u r r o u n d e d  by  a g a m e - p r o o f  w oven  

w i r e  f e n c e  a n d  i s  no t  n a t i v e  p r o n g h o r n  r a n g e .  C o n s e q u e n t ly ,  d a ta  f r o m  

t h o s e  a r e a s  m a y  not  be  d i r e c t l y  c o m p a r a b l e  to  open  p r o n g h o r n  r a n g e s  

w h e r e  p r e d a t o r  c o n t r o l  i s  p r a c t i c e d  and  p r o n g h o r n s  a r e  h u n ted .

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

r e p o r t e d  and  a r e  u s u a l l y  b a s e d  on l a t e - s u m m e r  f a w n /d o e  r a t i o s .  T he  

l i t e r a t u r e  d o e s  not  i n d i c a t e  th a t  p r o n g h o r n s  on p o o r  r a n g e s  p r o d u c e  

f e w e r  f a w n s  th an  t h o s e  on good  r a n g e s .  M os t  r e p o r t e d  m o r t a l i t y  h a s  

o c c u r r e d  b e tw e e n  p a r t u r i t i o n  a nd  l a t e - s u m m e r  h e r d - c o m p o s i t i o n  

s u r v e y s .  H o w e v e r ,  the  p o s s i b l e  c o n c e p t io n  p r o b l e m ,  o b s e r v e d  in 

e m a c i a t e d  P a h s i m e r o i  d o e s ,  i n d i c a t e d  th a t  th e  n u t r i t i o n  of the  d a m  

c o u ld  a f f e c t  p r o d u c t i v i t y .

T h e  e s t i m a t e d  f a w n / d o e  r a t i o  b a s e d  on m a r k e d  a n i m a l s  w a s  

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

(T a b le  9) p r o v i d e d  b y  A u t e n r i e t h  (1978).  My d a ta  w e r e  b a s e d  on ad u l t  

d o e s ,  b u t  y e a r l i n g  d oes  w e r e  in c lu d e d  in  th e  a e r i a l  d a ta .  B a s e d  on 

g r o u n d  c l a s s i f i c a t i o n  of 173 f e m a l e  p r o n g h o r n s  d u r in g  the  s p r i n g s  of 

1977 a n d  1978,  t h e r e  w e r e  a p p r o x i m a t e l y  40 y e a r l i n g  f e m a l e s  p e r  100 

a d u l t  d o e s .  T h e  t o t a l  A u g u s t  f a w n / d o e  r a t i o  (46.3) c o r r e c t e d  f o r  the  

y e a r l i n g  c o m p o n e n t  w a s  77.2 f aw n s  p e r  100 a d u l t  d o e s  and  w a s  c o m 

p a r a b l e  to  th e  80.2 f a w n s  p e r  100 ad u l t  d o e s  e s t i m a t e d  f r o m  a l l  m a r k e d
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a n i m a l s .

T a b l e  9. A c o m p a r i s o n  of e s t i m a t e d  and  A u g u s t  a e r i a l  d o e / fawn
r a t i o s f o r  1976 -1 9 7 8 .

Y e a r T o ta l B u c k s Does F a w n s
- E / 1 0 0  D oes  

(August)

- ‘- E s t .  E / 1 0 0  
Does  

(Adult)

1976 257 34 161 62 39 64
1977 321 39 188 94 50 102
1978 305 71 156 78 50 74

T o t a l 883 144 505 234 46 80

' 'August  a e r i a l  d a t a .
'■"■'Est. f a w n / a d u l t  doe  r a t i o  f r o m  m a r k e d  faw ns,

A dul t  P r o n g h o r n s

H a r v e s t  R a t e s

E i t h e r  s e x  p e r m i t s ,  175 p e r  y e a r ,  w e r e  i s s u e d  f o r  th e  U p p e r  

P a h s i m e r o i  D r a i n a g e ,  An e s t i m a t e d  100 a n i m a l s  w e r e  h a r v e s t e d  e a c h  

y e a r  d u r i n g  th e  s tu d y .  B a s e d  on an  e s t i m a t e d  p o p u la t i o n  of 400 

a n i m a l s ,  a  2 5% r a t e  of h a r v e s t  i s  h ig h  f o r  p r o n g h o r n s  on s e m i d e s e r t  

r a n g e s .  P r e - s e a s o n  p o p u la t io n  n u m b e r s  a n d  w i n t e r  p o p u la t io n  l e v e l s  

h a v e  r e m a i n e d  r e l a t i v e l y  c o n s t a n t .  T he  few a d u l t  d o e s  h a r v e s t e d  and  

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

a  s t a b l e  p o p u la t i o n  w i th  a r e l a t i v e l y  h igh  h a r v e s t  r a t e .

A u t e n r i e t h  (1966) o b s e r v e d  t e r r i t o r i a l  b u c k s  in  the  U p p e r  

P a h s i m e r o i .  D u r i n g  th e  3 y e a r s  of t h i s  s tu d y ,  on ly  1 b u c k  sh o w e d
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t e r r i t o r i a l  b e h a v i o r .  H u n te r  s e l e c t i v i t y  h a s  a p p a r e n t l y  r e d u c e d  the  

n u m b e r  of m a t u r e  b u c k s  on the  s tu d y  a r e a .  D a ta  a r e  not  a v a i l a b l e  on 

th e  e f f e c t s  of r e d u c e d  n u m b e r s  of m a t u r e  b u c k s  o r  the  e l i m i n a t i o n  of 

t e r r i t o r i a l  b e h a v i o r  ( F i c h t e r  and  A u t e n r i e t h  1978).

C o n d i t io n

E v i s c e r a t e d  w e i g h t s  gave  a  b e t t e r  in d ic a t io n  of f a l l  c o n d i t io n  

t h a n  w h o le  w e i g h t s ,  a nd  h u n t e r s  w e r e  m o r e  l i k e l y  to  r e t u r n  e v i s c e r a t e d  

a n i m a l s ,  i n c r e a s i n g  s a m p l e  s i z e .  E v i s c e r a t e d  w e ig h t s  w e r e  l e s s  

v a r i a b l e  th a n  w h o le  w e i g h t s .  P r o n g h o r n  b u c k s  h a d  o n ly  s m a l l  a m o u n t s  

of r u m e n  c o n te n t s ,  p r o b a b l y  a c c o u n t in g  f o r  the  o b s e r v e d  v a r i a t i o n .

Y e a r l i n g  a nd  a d u l t  m a l e s  h ad  h i g h e r  k id n e y  fa t  w e ig h ts  th an  

a d u l t  d o e s .  L a c t a t i n g  o r  r e c e n t l y  l a c t a t i n g  d o e s  h a d  the  l o w e s t  k id n e y  

f a t  l e v e l s .  S e v e r a l  h a d  l e s s  th a n  5 g. L a c t a t i n g  do es  exp en d  a  l a r g e  

p o r t i o n  of t h e i r  n u t r i e n t  i n t a k e  in the  p r o d u c t i o n  of m i l k .  P r o n g h o r n s  

c o n t in u e  to  s t o r e  fa t  un t i l  N o v e m b e r  ( O 'G a r a  1968) and  sh ou ld  b e  in 

b e t t e r  c o n d i t io n  go ing  in to  th e  w i n t e r  t h a n  t h e i r  S e p t e m b e r  c o n d i t io n  

w o u ld  i n d ic a t e .

A v e r a g e  m e a s u r e m e n t s  of P a h s i m e r o i  a n i m a l s  w e r e  s o m e w h a t  

l e s s  t h a n  t h o s e  r e p o r t e d  b y  M a s o n  (1952), E v a n s  (1965), B e a r  (1966), 

a n d  M i t c h e l l  (1978). C e r t a i n  y e a r  a n d  a g e  c l a s s e s  a p p r o x i m a t e d  the  

a b o v e  da ta ;  th e  d i f f e r e n c e s  b e tw e e n  P a h s i m e r o i  a n i m a l s  and  t h o s e  f r o m  

o t h e r  a r e a s  w e r e  a p p a r e n t l y  due to h igh  y e a r l y  v a r i a t i o n s  in g ro w th
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c o n d i t i o n s  in  the  P a h s i m e r o i .

O ' G a r a  (1968) c o m p a r e d  h i s  w e ig h t  d a ta  w i th  th a t  of E d w a r d s  

(1958) f o r  W y o m in g  p r o n g h o r n s .  He o b s e r v e d  th e  s a m e  w h o le  w e i g h t s  

f o r  d o e s ,  b u t  W y o m in g  d a ta  sh o w e d  s m a l l e r  w e i g h t s  f o r  b u c k s .  O ' G a r a  

t h e o r i z e d  th a t  t h e  d i f f e r e n c e  in  m e a n  b u c k  w e i g h t s  m a y  h a v e  b e e n  due 

to  a y o u n g e r  a g e  c l a s s  of b u c k s  b e c a u s e  of h u n t e r  p r e f e r e n c e  f o r  m a l e s .  

P a h s i m e r o i  d a ta  i n d i c a t e d  s i m i l a r  r e s u l t s  to  th a t  r e p o r t e d  f o r  W y o m in g .  

A l th o u g h  t h i s  d i f f e r e n c e  w a s  n o te d  f o r  w h o le  w e i g h t s ,  e v i s c e r a t e d  

w e i g h t s  w e r e  c o m p a r a b l e .  W eigh t  l o s s  f o r  a l l  m y  a n i m a l s  w a s  2 7% 

a n d  c o m p a r e d  w i th  the  31% r e p o r t e d  by  E d w a r d s  and  2 8% n o ted  by  

O ' G a r a ,  a l th o u g h  P a h s i m e r o i  a d u l t  m a l e s  l o s t  an  a v e r a g e  of 21%.

T h e  d i f f e r e n c e  w a s  a t t r i b u t e d  to  r e d u c e d  r u m e n  c o n te n t  of ad u l t  m a l e s  

d u r i n g  the  S e p t e m b e r  r u t t i n g  p e r i o d .

T h e  l i t e r a t u r e  on r u m i n a n t  p h y s io lo g y  p r o v i d e s  s o m e  d a ta  on 

th e  e f f e c t s  of s e a s o n  of y e a r  b u t  l i t t l e  abou t  th e  e f f e c t s  of m e a n  y e a r l y  

p r e c i p i t a t i o n  o r  h a b i t a t  c o n d i t i o n s  on k id n e y  w e i g h t s .  D i f f e r e n c e s  in 

p r o n g h o r n  k id n e y  w e ig h t s  cou ld  be  c a u s e d  b y  s e a s o n a l  c h a n g e s  in 

f o r a g e  q u a l i t y  o r  w i n t e r  i n a n i t io n  w i th  r e d u c e d  m e t a b o l i s m  ( B a t c h e l e r  

a n d  C l a r k  1970), p r o t e i n u r i a  (Gans 1970), h e a t  s t r e s s  (M cD onald  and 

M c F a r l a n e  1958), o r  b od y  w a t e r  k i n e t i c s  ( C a m e r o n  a n d  L u ic k  1972).

T o t a l  k id n e y  w e i g h t s  f o r  P a h s i m e r o i  p r o n g h o r n s  w e r e  18% 

l a r g e r  t h a n  th o s e  r e p o r t e d  b y  O ' G a r a  (1968). T he  l a r g e r  m e a n  k id n e y  

w e i g h t s  u n d e r e s t i m a t e d  th e  k id n ey  f a t  in d e x  (KFI)  (Appendix  B, T a b l e
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III) b y  a p p r o x i m a t e l y  17% w h e n  c o m p a r e d  w i th  O ' G a r a ' s  d a ta .  V a r i 

a t i o n s  in  k id n e y  w e i g h t s  b y  p o p u la t i o n s  w e r e  p r o b a b l y  r e l a t e d  to  w a t e r  

a v a i l a b i l i t y .

D a u p h in e  (1975) r e p o r t e d  th a t  K F I  w a s  not  r e l i a b l e  if u s e d  to 

d i s p l a y  s e a s o n a l  c h a n g e s  in b o d y  c o n d i t io n  due to  p r o n o u n c e d  s e a s o n a l  

f l u c t u a t i o n s  of c a r i b o u  (R a n g i f e r  t a r a n d u s ) k id n e y  w e i g h t s .  He s t a t e d  

" t h e r e  i s  l i t t l e  j u s t i f i c a t i o n  f o r  u s in g  the  K F I  in p l a c e  of p e r i r e n a l  f a t  

if th e  a p p r o x i m a t e  a g e s  of s p e c i m e n s  c a n  be  d e t e r m i n e d .  "

P e r i r e n a l  f a t  w e i g h t s  a p p e a r e d  to b e  a b e t t e r  i n d i c a t o r  of 

c o n d i t i o n  th a n  th e  k id n e y  fa t  in d e x ,  if a n i m a l s  w e r e  s e p a r a t e d  by  a g e  

a n d  s e x ,  w h e n  c o m p a r i n g  p o p u la t io n  c o n d i t io n  o r  s e a s o n a l  v a r i a t i o n s  

in  c o n d i t io n .

F o o d  H a b i t s

A c o m p a r i s o n  of food  h a b i t s  m e a s u r e d  b y  2 t e c h n iq u e s ,  m ic r o -  

h i s t o l o g i c a l  f e c a l  (A ppend ix  C) and  m a c r o f r a g m e n t  r u m e n  (T a b le  4), 

i n d i c a t e d  a s i m i l a r  p a t t e r n  of f o r a g e  u s e .  T he  d ie t  c o m p o s i t i o n  

a v e r a g e d  70% b r o w s e ,  20% f o r b s ,  a n d  10% g r a s s e s .  T h e  p e r c e n t a g e  

of v a r i o u s  f o r a g e  c l a s s e s  in  th e  d ie t  w a s  c o m p a r a b l e  to d a ta  r e p o r t e d  

b y  B r o w n  (1946), S c a r v i e  a n d  A r n e y  (1957), Y o a k u m  (1958), a n d  

T e r w i l l i g e r  (1946) f o r  p o p u l a t i o n s  on s a g e b r u s h - g r a s s l a n d  r a n g e s .

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

1975. B r o w s e  u s e  w a s  l o w e r  and f o r b  u s e  h i g h e r  d u r i n g  1975, w h en
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t h e  o b s e r v e d  c o n d i t io n  of a l l  ag e  a n d  s e x  c l a s s e s  d u r in g  a u tu m n  w a s  

th e  h i g h e s t .  U n f o r t u n a t e ly ,  f o r a g e  p r o d u c t i o n  and  p la n t  m o i s t u r e  w e r e  

n o t  m e a s u r e d  d u r i n g  1975.

F a w n  M o r t a l i t y  F a c t o r s

P r e d a t i o n

F a w n  c o n d i t i o n . T w o  faw n s  ( F - 7 6 - 1 1  a n d  F - 7 6 - 1 2 )  w e r e  

o b v i o u s l y  in  a  w e a k e n e d  c o n d i t io n  w h e n  a t t a c k e d  by  a s m a l l  r a p t o r .  

R a p t o r s  th e  s i z e  of a  P r a i r i e  F a l c o n  m a y  f ind  it  d i f f ic u l t  to  k i l l  3 to 

4 kg f a w n s  u n l e s s  th e  f a w n s  a r e  in a  w e a k e n e d  co n d i t io n .  L a r g e r  

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

m u c h  l a r g e r  t h a n  n e w b o r n  p r o n g h o r n  f a w n s .  If the  2 s m a l l  r a p t o r -  

k i l l e d  f a w n s  a r e  r e m o v e d  f r o m  th e  w e ig h t  d a ta ,  th e  a v e r a g e  w e ig h t  of 

p r e d a t o r - k i l l e d  f a w n s  i n c r e a s e s  to  3.92 kg and  is  h i g h e r  than  the  m e a n  

of 3 .67  kg f o r  a l l  f aw n s  m a r k e d .  B e a l e  and  S m i th  (1973) r e p o r t e d  th a t  

p r e d a t o r s  m a y  s e l e c t  l a r g e r  f a w n s .  No in d ic a t io n  of s t a r v a t i o n  o r  

d i s e a s e  w a s  o b s e r v e d  in a n y  of the  p r e d a t o r - k i l l e d  f a w n s  e x c e p t  f o r  

th e  2 s m a l l - r a p t o r  k i l l s .  T h e  c o n te n t io n  th a t  p r e d a t o r s  t ak e  the  w e a k  

a n d  s i c k  p r o b a b l y  i s  n o t  t r u e  f o r  p r o n g h o r n  f a w n s .  P r o n g h o r n  faw ns  

w e r e  e a s i l y  c a u g h t  and  k i l l e d  and  p r e d a t i o n  r a t e s  a p p e a r e d  to  dep en d  

upon  th e  p r e d a t o r ' s  a b i l i t y  to  l o c a t e  f a w n s .  W e a k  fa w n s  m o v e d  t h e i r  

b e d d in g  s i t e s  l e s s  o f ten  and  r e m a i n e d  m o r e  m o t i o n l e s s  w hen  b e d d ed  

th a n  h e a l t h i e r  a nd  m o r e  p r e c o c i o u s  f a w n s .  T h e  i n c r e a s e d  m o v e m e n t
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of h e a l t h y  f a w n s  m a y  i n c r e a s e  a  p r e d a t o r ' s  a b i l i t y  to  l o c a te  t h e m .

I found  no  in d i c a t i o n  th a t  p r e d a t o r s  fed  on fa w n s  th a t  h a d  d ied  

of o t h e r  c a u s e s .  T h e  r e m a i n s  of 6 faw n s  w e r e  p l a c e d  in a  sh a l lo w  

d r a w  on th e  s h o r t  s a g e - f l a t .  No s ig n  of s c a v e n g e r  a c t i v i t y  w a s  

o b s e r v e d  d u r i n g  th e  fo l lo w ing  2 - w e e k  p e r i o d .

B e d d in g  s i t e  s e l e c t i o n . T he  s i g n i f i c a n t l y  h i g h e r  r a t e  of 

p r e d a t o r - c a u s e d  faw n  m o r t a l i t y  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 ty  

ty p e  w a s  c a u s e d  b y  s e v e r a l  f a c t o r s .  In a r e a s  o p en  to  h u n t in g ,  

p r e d a t o r s  b e c o m e  m o r e  n o c t u r n a l  and  u s e  c o v e r  to  a  g r e a t e r  e x te n t  

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

f o r  a h u n t in g  b o b c a t  o r  c o y o te .  B e a l e  a n d  S m i th  (1973) found th a t  63% 

of th e  faw n  l o s s e s  o c c u r r e d  in  o r  n e a r  w a s h e s  and  t h e o r i z e d  tha t  

b o b c a t s  h u n te d  th e  d r a w s  m a k i n g  f a w n s  b e d d e d  n e a r  t h e m  m o r e  

v u l n e r a b l e .  R e i c h e l  (1976) and  Von G un ten  (1978) c o r r e l a t e d  h igh  

c o y o t e - c a u s e d  m o r t a l i t y  w i th  th e  c l o s e  p r o x i m i t y  of c o y o te  d e n s ,  A 

s i m i l a r  s i t u a t i o n  a p p e a r e d  to  o c c u r  in  th e  P a h s i m e r o i .  A l l  c o y o te  

a n d  m o s t  e a g l e  o b s e r v a t i o n s  w e r e  in the  t a l l  s a g e  typ e  a nd  th e  2 

c o y o te  d e n s  and  3 e a g l e  e y r i e s  w e r e  a l s o  l o c a t e d  in  the  t a l l  s a g e -  

f o o th i l l  c o m m u n i t y  t y p e .  O b s e r v a t i o n s  of a l t e r n a t e  p r e y  s p e c i e s  

i n d i c a t e d  a  h i g h e r  u s e  of  th e  t a l l  s a g e  ty p e  t h a n  s h o r t  s a g e  ty p e  by  

r o d e n t s ,  l a g o m o r p h s ,  a n d  Sage  G r o u s e  (C e n t r o c e r c u s  u r o p h a s i a n u s ). 

A i r  c u r r e n t s  in  o r  n e a r  th e  f o o t h i l l s  w e r e  p r o b a b l y  m o r e  c o n d u c iv e  to
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r a p t o r  f l ig h t  t h a n  on th e  f l a t s .  F a w n  b e d d in g  s i t e s  w e r e  v i s i b l e  to  does  

a t  g r e a t e r  d i s t a n c e s  in  th e  s h o r t  s a g e - f l a t  type  th an  in the  t a l l  s a g e -  

fo o th i l l  t y p e .  T h i s  i n c r e a s e d  v i s i b i l i t y  m a y  h a v e  a s s i s t e d  in th e  d o e ' s  

o b s e r v a t i o n  of a p p r o a c h i n g  p r e d a t o r s  and  s u b s e q u e n t  d e fe n s e  of f a w n s .

A l t e r n a t e  p r e y  s p e c i e s . A l though  q u a n t i t a t i v e  d a ta  w e r e  not  

g a t h e r e d  on a l t e r n a t e  p r e y  p o p u la t i o n s ,  a  g r a d u a l  i n c r e a s e  in l a g o 

m o r p h s  and  s a g e  g r o u s e  w a s  n o ted .  W h i t e t a i l e d  and  b l a c k t a i l e d  j a c k  

r a b b i t  (L e p u s  to w n s e n d i i  a nd  L. c a l i f o r n i e n s ) p o p u la t io n s  in the  u p p e r  

P a h s i m e r o i  w e r e  r e l a t i v e l y  low w h e n  c o m p a r e d  w i th  p o p u la t io n s  in th e  

l o w e r  P a h s i m e r o i .  G ro u n d  s q u i r r e l  (C i t e l l u s  r i c h a r d s o n i i ) p o p u la t io n s  

w e r e  h ig h  d u r i n g  a l l  3 y e a r s  of th e  s tu d y .  T he  e m e r g e n c e  of young 

f r o m  d e n s  d u r in g  l a t e  M a y  a n d  e a r l y  J u n e  p r o v i d e d  a  h ig h  n u m b e r  of 

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

a lo n g  th e  r i p a r i a n  zo ne  a nd  w h e r e  the  g r o u n d  w a s  r o c k y .  D u r in g  1976, 

f a w n  p r e d a t i o n  a b r u p t l y  s t o p p e d  w hen  young g ro u n d  s q u i r r e l s  e m e r g e d  

f r o m  t h e i r  d e n s ,  but  faw n  p r e d a t i o n  d id  not  s t a r t  in  1978 un t i l  w e l l  

a f t e r  th e  e m e r g e n c e  of g r o u n d  s q u i r r e l s .  A u g u s t  d o e / f a w n  r a t i o s  

h a v e  b e e n  c o n s i s t e n t l y  h i g h e r  in the  l o w e r  P a h s i m e r o i  w h e r e  j a c k  

r a b b i t s  a r e  n u m e r o u s  th a n  in  th e  u p p e r  P a h s i m e r o i  w h e r e  r a b b i t  

p o p u l a t i o n s  a r e  low.

P r e d a t i o n  on p r o n g h o r n  f a w n s  i s  p r o b a b l y  r e l a t e d  to  a l t e r n a t e  

p r e y  p o p u l a t i o n s  but  a  d i r e c t  r e l a t i o n s h i p  cou ld  not  b e  p r o v e n .
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Doe d e f e n s i v e  b e h a v i o r . E ig h t e e n  e a g le  and  11 c o y o te  i n t e r 

a c t i o n s  w i th  p r o n g h o r n s  w e r e  r e c o r d e d  w h en  fa w n s  w e r e  known to  be  

p r e s e n t .  One  faw n  w a s  k i l l e d  and  2 w o u n d e d  by  e a g l e s  d u r in g  t h e s e  

2 7 i n t e r a c t i o n s .  In a l l  c a s e s ,  a  doe  o r  a g ro u p  of does  sh ow ed  

d e f e n s i v e  b e h a v i o r .  D o e s  w e r e  h ig h ly  a g g r e s s i v e  and  u s u a l ly  s u c c e s s 

fu l  in d e fe n d in g  fa w n s  f r o m  p r e d a t o r s .  Only  3 of 9 e a g l e - k i l l e d  faw n s  

s h o w e d  a n y  s i g n i f i c a n t  a m o u n t  of f e e d in g .  Adul t  p r o n g h o r n  t r a c k s  in 

t h e  v i c i n i t y  of e a g l e  and  c o y o te  k i l l s  i n d ic a t e d  th a t  d o e s  a c t iv e l y  

d e fe n d e d  the  f aw n s  a f t e r  d e a th  a nd  w e r e  o f ten  s u c c e s s f u l  in p r e v e n t in g  

f e e d in g .

In m o s t  c a s e s ,  d o e s  r a n  t o w a r d  e a g l e s  and  c o y o te s  and  c h a s e d  

t h e m  un t i l  t h ey  w e r e  out  of the  a r e a .  In 1 c a s e ,  a  c o y o te  w a s  c h a s e d  

o v e r  1.6 k m  f r o m  th e  a r e a  of a  b e d d e d  faw n.  A g r o u p  of d o e s  w a s  

o b s e r v e d  ru n n in g  p a s t  a  c o y o te  s e v e r a l  t i m e s  in  an  a p p a r e n t  e f f o r t  to 

d r a w  th e  c o y o te  a w a y  f r o m  th e  v i c i n i t y  of a  faw n.  W hen th a t  f a i l e d  and 

t h e  c o y o te  a p p r o a c h e d  w i th in  50 m  of the  b e d d e d  faw n,  the  doe  a t t a c k e d  

th e  c o y o te  and  c h a s e d  i t  f r o m  th e  a r e a .

S t a r v a t i o n

S t a r v a t i o n  l o s s e s  r e d u c e d  the  m a r k e d  fawn p o p u la t io n  by  7%. 

S y m p t o m s  of s t a r v a t i o n  w e r e  a l s o  o b s e r v e d  in 5 of 6 d i s e a s e  l o s s e s .  

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

i n d i c a t o r  of s t a r v a t i o n  d u r in g  s o m e  y e a r s .  I ts  p r e s e n c e  i n d i c a t e d  th a t
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f a w n s  w e r e  b o r n  w i th  fa t  r e s e r v e s  but  w e r e  f o r c e d  to  u s e  t h e m  due to 

n u t r i t i o n a l  s t r e s s .  D u r in g  1976, s e r o u s  a t r o p h y  of fa t  w a s  not 

o b s e r v e d  a nd  fa w n s  w e r e  a p p a r e n t l y  b o r n  w i th o u t  fa t  r e s e r v e s .

A b a n d o n m e n t  c a u s e d  by  h a n d l in g  w a s  p r o b a b l y  r e s p o n s i b l e  

f o r  2 of 3 s t a r v a t i o n  l o s s e s  and  m a y  h a v e  b e e n  a c o n t r i b u t i n g  f a c t o r  in 

o t h e r s .  D oes  a p p e a r e d  to  v a r y  by  y e a r  a n d  in d iv id u a l  in t h e i r  r e a c t i o n  

t o  n e w ly  m a r k e d  f a w n s .  An a v o id a n c e  r e a c t i o n  to  n e w ly  m a r k e d  faw ns  

w a s  c o m m o n l y  o b s e r v e d  d u r i n g  1976 and  1977. In s o m e  c a s e s ,  the  

f aw n  w a s  not  a c c e p t e d  un t i l  24 h o u r s  a f t e r  m a r k i n g .  In no c a s e  w e r e  

b o th  f a w n s  of a s e t  of tw in s  a b a n d o n e d  and  b i r t h  w e ig h t s  did not  a p p e a r  

to  c o r r e l a t e  w i th  r e j e c t i o n  o r  s t a r v a t i o n  (T ab le  7). T w ic e ,  th e  l a r g e r  

of a s e t  of tw in s  d ied  of s t a r v a t i o n  d i s e a s e  w h i l e  th e  s m a l l e r  twin  

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

f r o m  3 h o u r s  ( A u te n r i e th  and  F i c h t e r  1975) to  6 h o u r s  ( P r e n z l o w  1964) 

a n d  the  c h a n g e  a p p e a r e d  to  e a s e  a c c e p t a n c e  p r o b l e m s .

T h e  s m e l l  of the  h ip  t a g  c e m e n t ,  u s e d  to  h o ld  the  b a c k p a c k  

t r a n s m i t t e r  in p l a c e ,  a p p e a r e d  to  b e  r e s p o n s i b l e  f o r  s o m e  of the  

r e j e c t i o n  p r o b l e m s .  A s i m i l a r  t e c h n iq u e  u s e d  on the  NBR did not  

a p p e a r  to  c a u s e  p r o b l e m s  (R e ic h e l  1976, Von G un ten  1978, C o r n e l l  

1979).

S igns  of r e j e c t i o n  b e h a v i o r  w e r e  no t  o b s e r v e d  d u r in g  1978. 

T h e  c h a n g e  f r o m  b a c k p a c k  to  n e c k  c o l l a r  m a y  be  p a r t i a l l y  r e s p o n s i b l e  

a l t h o u g h  B e a l e  a n d  S m i th  (1973) o b s e r v e d  a c c e p t a n c e  p r o b l e m s  w h i le
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u s in g  a n e c k  c o l l a r  in  Utah .

T h o m s o n  a n d  T h o m s o n  (1949, 1953) found th a t  n u t r i t i o n a l l y  

s t r e s s e d  d o m e s t i c  e w e s  p r o v i d e d  l i t t l e  m i l k  to  t h e i r  o f f s p r in g  and  t h e i r  

m a t e r n a l  i n s t i n c t s  w e r e  p o o r .  L a n g e n o u  and  L e r g  (1976) r e p o r t e d  th a t  

a  m a j o r i t y  of w h i t e - t a i l e d  d e e r  faw n  m o r t a l i t y  w i th in  a few d ay s  a f t e r  

b i r t h  o c c u r r e d  b e c a u s e  of a m a t e r n a l  r e j e c t i o n  s y n d r o m e ,  and  faw n s  

b o r n  to  n u t r i t i o n a l l y  s t r e s s e d  d o e s  e v o k ed  a f e a r  and a g g r e s s i o n  

r e s p o n s e  r a t h e r  th a n  a  n o r m a l  l i c k in g  and  g r o o m in g  r e s p o n s e .  T he  

r e j e c t i o n  b e h a v i o r  d e s c r i b e d  by  L an g e n o u  and  L e r g  w a s  s i m i l a r  to 

t h a t  o b s e r v e d  in  th e  P a h s i m e r o i  f o r  b o th  m a r k e d  and  u n m a r k e d  f a w n s .

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

s t a r v a t i o n  d u r i n g  s o m e  y e a r s  th a n  o t h e r s ,  and  s o m e  p o p u la t i o n s  m a y  

be  m o r e  s u s c e p t i b l e  th a n  o t h e r s .  D u r in g  y e a r s  w h e n  faw ns  w e r e  

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

p r e s e n c e  of l i v e s t o c k ,  p r e d a t o r  a t t a c k s ,  d i s e a s e ,  and  s e v e r e  w e a t h e r  

c o n d i t i o n s  a p p e a r e d  to  i n c r e a s e  a b a n d o n m e n t  and c o n s e q u e n t ly  

s t a r v a t i o n  l o s s e s .

F e w ,  if any ,  f a w n s  a c t u a l l y  d ied  of s t a r v a t i o n  o r  m a l n u t r i t i o n .  

T w o  a b a n d o n e d  fa w n s  p i c k e d  up 48 h o u r s  a f t e r  m a r k i n g  had  r e c t a l  

t e m p e r a t u r e s  of l e s s  th an  2 9 . 4 ° C (8 5 ° F ) .  T h e y  w e r e  to o  w e a k  to  s t a n d  

a n d  t h e i r  a b i l i t y  to  n u r s e  w a s  i m p a i r e d .  A c tu a l  d e a th  w a s  p r o b a b l y  

c a u s e d  by  h y p o t h e r m i a .  T h e  c h a n c e  of s u r v i v a l  of faw n s  w i th  s u c h  

low t e m p e r a t u r e s  i s  s l i g h t .

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



5 9

T h e  e f f e c t s  of y e a r l i n g s  b u t t in g  fa w n s ,  i n t e r f e r i n g  w i th  

n u r s i n g ,  o r  th e  m e r e  p r e s e n c e  of a  y e a r l i n g  doe a t  the  b i r t h  s i t e  

c a u s i n g  i m p r i n t  c o n fu s io n  a p p e a r e d  to  p l a c e  s t r e s s e s  on th e  m o t h e r -  

young  b o n d .

D i s e a s e

F e w  d a ta  a r e  a v a i l a b l e  in  th e  l i t e r a t u r e  c o n c e r n i n g  d i s e a s e  

in  p r o n g h o r n  f a w n s .  H o o v e r  a n d  O g i lv ie  (1954) s u s p e c t e d  a l o s s  of 

n e w b o r n  f aw n s  in  W y o m in g  to  d i s e a s e  a f t e r  f ind ing  faw n c a r c a s s e s  

ly in g  in a r e l a x e d  p o s i t i o n  w i th ou t  e x t e r n a l  s i g n s  of p r e d a t i o n .  

P a h s i m e r o i  f a w n s  th a t  d ied  of s t a r v a t i o n ,  a s  w e l l  a s  of d i s e a s e ,  w e r e  

found  ly in g  in  a  s i m i l a r  r e l a x e d  p o s i t io n .

F a w n s  in  w e s t e r n  U tah  w e r e  l o s t  to  p n e u m o n i a  and  s a l m o n e l 

l o s i s  (B e a le  1978).  B a r r e t t  (1978) r e p o r t e d  a l o s s  of 30% of h is  

m a r k e d  faw n s  in  A l b e r t a  to  s t a r v a t i o n / u n k n o w n  but  co u ld  f ind  no  

i n d i c a t i o n  th a t  i n f e c t i o u s  a g e n t s  c o n t r i b u t e d  d i r e c t l y  o r  i n d i r e c t l y  to 

th e  d e a th  of any  m a r k e d  f a w n s .  R e i c h e l  (1976) a t t r i b u t e d  the  d e a th  of 

2 f a w n s  on the  NBR to  w e a k  c a l f  s y n d r o m e .  He b a s e d  h i s  c o n c l u s i o n  

p r i m a r i l y  on a t r o p h i c  t h y m u s  g l a n d s  ( O 'G a r a  p e r s .  c o m m .  ).

W a r d  ( p e r s .  c o m m .  ) and  C a r d  et  a l .  (1973) r e c o g n i z e d  and  

d e s c r i b e d  s y m p t o m s  of w e a k  c a l f  s y n d r o m e  in c a t t l e .  A f fe c te d  a n i m a l s  

s h o w e d  one  o r  m o r e  of th e  fo l lo w in g  s y m p t o m s :  h e m o r r h a g e s ,  e d e m a  

o r  f i b r o u s  m a t e r i a l  in  th e  l e g  j o in t s ;  an  a t r o p h i c  t h y m u s  gland;
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e n l a r g e d  a n d  e d e m a t o u s  s u p r a s c a p u l a r  and  p r e f e m o r a l  ly m p h  n o d e s ;  

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

C a l v e s  s o m e t i m e s  d ied  of h y p o t h e r m i a  in  r a t h e r  m i ld  w i n t e r  w e a t h e r  

( 4 . 4 ° C).  C a lv e s  and  l a m b s  w e r e  b o r n  in a  w e a k e n e d  co n d i t io n  and  

m a n y  d i e d  w i th in  a  few d a y s  a f t e r  b i r t h .  D o m e s t i c  l a m b s  s u f f e r i n g  

f r o m  th e  w e a k  c a l f  s y n d r o m e  o f ten  h a v e  m i n o r  i n f e c t io n s  and sw o l l e n  

s p l e e n s  a n d  l i v e r s .  In m o s t  c a s e s ,  th e  a b n o r m a l i t i e s  a r e  not  s e v e r e  

e n o u g h  to  h a v e  b e e n  th e  d i r e c t  c a u s e  of m o r t a l i t y  ( O 'G a r a  p e r s .  

c o m m .  ).

C a u s e s  of the  w e a k  c a l f  p r o b l e m  a r e  not  w e l l  known.  B u l l  et  

a l .  (1974) found  a r e l a t i o n s h i p  b e tw e e n  th e  n u t r i t i o n a l  s t a t e  of p r e g n a n t  

c a t t l e  in L e m h i  and  C u s t e r  c o u n t i e s ,  Idaho,  a n d  s u b s e q u e n t  ca l f  

s u r v i v a l .  J a n u s z e w s k i  (1972) r e p o r t e d  a c a u s a l  r e l a t i o n s h i p  b e tw e e n  

w e a k  c a l f - l a m b  s y n d r o m e  and  a  v i r u s  in M o n ta n a .  E p id e m i o l o g y  a l s o  

s u g g e s t s  t h a t  th e  s y n d r o m e  i s  c a u s e d  by  an  i n f e c t i o u s  o r g a n i s m .  In 

M o n ta n a ,  the  s y n d r o m e  a p p e a r e d  to  be  r e s t r i c t e d  to the  f i r s t  c a l v e s  of 

i n f e c t e d  c o w s ,  a n d  the  p r o b l e m  w a s  f i r s t  n o te d  in a h e r d  of c a t t l e  

b r o u g h t  in  f r o m  out of s t a t e .  B u l l  e t  a l .  (1978) w a s  a b le  to p r o d u c e  

s y m p t o m s  of w e a k  c a l f  s y n d r o m e  in  d o m e s t i c  c a t t l e  by  s u b je c t in g  

n e w b o r n  c a l v e s  to  co ld  s t r e s s .

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

f a w n  s u r v i v a l  i s  l a r g e l y  unknown.  S t o s z e k  et  a l .  (1978) c o m p a r e d  

s e l e n i u m ,  z in c ,  a n d  c o b a l t  l e v e l s  f o r  P a h s i m e r o i  p r o n g h o r n s  w i th
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t h o s e  of a c e n t r a l  M o n ta n a  p o p u la t io n .  She c o n s i d e r e d  th e  s e l e n i u m  

l e v e l s  d e f i c i e n t  and  th e  z in c  and  c o b a l t  l e v e l s  r e d u c e d  w hen  c o m p a r e d  

w i th  l e v e l s  found  in  M o n ta n a  p r o n g h o r n s  and  though t  th ey  cou ld  be  

r e s p o n s i b l e  f o r  p o o r  h e a l t h  and  th e  o b s e r v e d  low s u r v i v a l  r a t e .  

I n d iv id u a l  p r o n g h o r n s  h a d  l i v e r  s e l e n i u m  l e v e l s  a s  low a s  t h o s e  of 

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

w h i t e  m u s c l e  d i s e a s e  (U n d e rw o o d  1977).

A l l  of th e  s y m p t o m s  d e s c r i b e d  f o r  w e a k  c a l f - l a m b  s y n d r o m e  

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

l o s s e s .  T h e  s y m p t o m s  w e r e  no t  o b s e r v e d  in 2 s u s p e c t e d  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  l o s s e s  o r  in a n y  of the  p r e d a t o r  k i l l s .  T h e  

p r e s e n c e  of e d e m a ,  h e m o r r h a g i n g ,  a n d  f i b r i n  in l e g  j o in t s ;  y e a r l y  

v a r i a t i o n  in a m o u n t  of t h y m i c  m a t e r i a l ;  s u s c e p t i b i l i t y  to  co ld  s t r e s s ;  

w e a k n e s s ;  l a c k  of s u c k l in g  r e s p o n s e ;  and  e a r l y  m o r t a l i t y  in P a h s i m e r o i  

f a w n s  i n d i c a t e d  the  p r e s e n c e  of a c o n d i t io n  s i m i l a r  to w e a k  c a l f  

s y n d r o m e .

P r o n g h o r n  n e o n a t e s  s u f f e r i n g  f r o m  " w e a k  fawn s y n d r o m e "  

m a y  b e  p r e d i s p o s e d  to  d e a th  s i n c e  t h e r e  w a s  no  in d ic a t i o n  of s y m p t o m s  

in  f a w n s  t h a t  d ied  f r o m  p r e d a t i o n  o r  o t h e r  c a u s e s .  A n e w b o r n  f a w n 's  

s u r v i v a l  i s  t e n u o u s  due  to  i t s  c o m p l e t e  d e p e n d e n c e  on m a t e r n a l  c a r e  

a n d  a n a t u r a l  w e a k n e s s .  A d d i t io n a l  s t r e s s ,  s u c h  a s  s e c o n d a r y  e n t e r i t i s  

o r  d i m i n i s h e d  m i l k  su p p ly ,  m a y  no t  b e  s e r i o u s  to  an  o l d e r  a n i m a l  but  

c o u ld  j e o p a r d i z e  th e  s u r v i v a l  of a n e w b o r n .  F a w n s  b o r n  w i th  low fa t
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r e s e r v e s  p r o b a b l y  s u c c u m b  q u i c k e r  t h a n  n o r m a l  f a w n s .  Low m i l k  

i n t a k e  a p p e a r s  to  c a u s e  a  low b o d y  t e m p e r a t u r e  a n d  c o n s e q u e n t ly  a 

w e a k  a n i m a l ,  w h ic h  in t u r n  r e s u l t s  in a  s t i l l  l o w e r  m i l k  in ta k e .  T h is  

c o n d i t i o n  a p p a r e n t l y  b u i ld s  m o m e n t u m  and  m a y  be v e r y  d i f f icu l t  to 

r e v e r s e .
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C H A P T E R  VI

SUMMARY

I c o n d u c te d  a  s tu d y  to  d e t e r m i n e  the  f a c t o r s  a f f e c t in g  fawn 

m o r t a l i t y  of a  n a t i v e ,  u n r e s t r i c t e d  p r o n g h o r n  p o p u la t io n  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 i n a g e  of c e n t r a l  Idaho .  D u r in g  th e  faw n ing  

s e a s o n s  of 1976, 1977, a n d  1978, n e o n a t a l  h i s t o r i e s  w e r e  g a t h e r e d  

f o r  42 f a w n s  th r o u g h  th e  u s e  of r a d i o t e l e m e t r y .  Adul t  s u m m e r  

c o n d i t io n  t r e n d s  w e r e  m o n i t o r e d  u s in g  d a ta  g a t h e r e d  f r o m  101 p r o n g 

h o r n s  k i l l e d  by  h u n t e r s  f r o m  1975 t h r o u g h  1978, R a n g e  c o n d i t io n ,  

t r e n d ,  and  s p r i n g - s u m m e r  food h a b i t s  w e r e  d e t e r m i n e d .

B y  1 S e p t e m b e r ,  62% of a l l  m a r k e d  fa w n s  w e r e  dead ,  and 

92% of a l l  m o r t a l i t y  o c c u r r e d  d u r i n g  the  f i r s t  2 w e e k s  a f t e r  b i r t h .  

M o r t a l i t y  r a t e s ,  d e t e r m i n e d  f r o m  m a r k e d  f a w n s ,  r a n g e d  f r o m  47 to 

83% and  w e r e  r e p r e s e n t a t i v e  of th a t  o b s e r v e d  f o r  th e  r e s t  of the  p o p u 

l a t i o n .  T h e  f a i l u r e  to  r e m o v e  n o n p r o d u c i n g  y e a r l i n g  d oes  f r o m  la t e  

s u m m e r  h e r d  c o m p o s i t i o n  i n f o r m a t i o n  a f f e c t s  the  a c c u r a c y  of t h e s e  

d a t a .  T h e  g r e a t e r  the  n u m b e r  of y e a r l i n g  d o e s  in the  p o p u la t io n ,  the  

g r e a t e r  the  u n d e r e s t i m a t e  of fawn s u r v i v a l .  T o ta l  m o r t a l i t y  w a s  h ig h  

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

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

f o r  35.7% of a l l  m a r k e d  f aw n s  and  r a n g e d  f r o m  12 to  58%, E a g l e s  

w e r e  th e  m o s t  s u c c e s s f u l  p r e d a t o r s  and  a c c o u n te d  f o r  a p p r o x i m a t e l y  

50% of a l l  p r e d a t o r - c a u s e d  m o r t a l i t y .  L a r g e r ,  m o r e  a c t iv e  faw ns  

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

f a w n s .  D o e s  a c t i v e l y  d e fe n d e d  faw n s  f r o m  c o y o te  and  e a g l e  a t t a c k s  

a n d  w e r e  u s u a l ly  s u c c e s s f u l .  F a w n s  be d 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  ty]^e w e r e  m o r e  s u s c e p t i b l e  to  p r e d a t o r - c a u s e d  m o r t a l i t y  

th a n  faw n s  b e d d in g  in the  s h o r t  s a g e - f l a t  t y p e .  M os t  p r e d a t o r  s i g h t in g s ,  

k i l l s ,  and  a l l  c o y o te  d e n s  and  e a g le  e y r i e s  w e r e  l o c a t e d  in the  t a l l  s a g e  

ty p e .

D o es  p r e f e r r e d  the  s h o r t  s a g e - f l a t  c o m m u n i t y  type  f o r  b i r t h  

s i t e s  and  m o s t  fawn b e d d in g  s i t e s  w e r e  l o c a t e d  in t h i s  type  d u r i n g  l a t e  

M a y  a n d  e a r l y  J u n e .  F a w n s  w e r e  m o v e d  t o w a r d  th e  t a l l  s a g e  type  

d u r i n g  J u n e  and  b y  l a t e  J u n e - e a r l y  J u l y  m o s t  faw n s  w e r e  b ed d in g  in  the  

t a l l  s a g e  ty p e .  T he  s h o r t  s a g e  f l a t s  w e r e  n e a r l y  a b a n d o n e d  by  a l l  age  

a nd  s e x  c l a s s e s  b y  1 A u g u s t .

P a h s i m e r o i  d o e s  w e r e  m o r e  l ik e ly  to ab an d o n  faw ns d u r in g  

s o m e  y e a r s  th an  o t h e r s .  S t r e s s  on the  m o t h e r - y o u n g  bond  f r o m  h u m a n  

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

d i s e a s e ,  l i v e s t o c k ,  a n d  i m p r i n t  c o n fu s io n  f r o m  th e  p r e s e n c e  of 

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

D u r i n g  s o m e  y e a r s ,  P a h s i m e r o i  f a w n s  w e r e  s u b j e c t  to  l o s s e s
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f r o m  w e a k  faw n  s y n d r o m e .  O b s e r v e d  s y m p t o m s  w e r e :  (1) g e n e r a l

w e a k n e s s ;  (2) s u s c e p t i b i l i t y  to  h y p o t h e r m i a ;  (3) e a r l y  m o r t a l i t y ;

(4) s e c o n d a r y  e n t e r i t i s ;  (5) s w o l l e n  l i v e r s  and  s p l e e n s ;  (6) e d e m a ,  

f i b r i n ,  and  h e m o r r h a g i n g  in h o c k  j o in t s ;  (7) e n l a r g e d  and  e d e m a t o u s  

s u p r a s c a p u l a r  a nd  p r e f e m o r a l  ly m p h  n o d e s ;  (8) ro u g h  and  d r y  coat ;  

a nd  (9) a t r o p h i c  t h y m u s  g l a n d s .

S h r u b s  h a d  a c o n s i s t e n t l y  h i g h e r  m o i s t u r e  co n te n t  th an  f o r b s  

a nd  f o r b s  had c o n s i s t e n t l y  h i g h e r  m o i s t u r e  c o n te n t  than  g r a s s e s .

D u r i n g  S e p t e m b e r ,  a d u l t  p r o n g h o r n s  u s e d  f o r a g e  a t  the  fo l low ing  

p e r c e n t a g e s :  s h r u b s  68, f o r b s  23, and  g r a s s  4. F o o d  h a b i t s  f o r  the  

s p r i n g  p e r i o d  w e r e  s i m i l a r  to  t h a t  of S e p t e m b e r ;  th u s ,  p r o n g h o r n s  

s e l e c t e d  th e  m o s t  s u c c u l e n t  f o r a g e .

P r o n g h o r n s  w e r e  of n o r m a l  s i z e  f o r  t h i s  l a t i t u d e .  E v i s c e r a t e d  

a n d  t o t a l  k id n ey  fa t  w e i g h t s  i n d i c a t e d  a  h igh  y e a r l y  v a r i a t i o n  in f a l l  

c o n d i t i o n .  R u t t in g  b u c k s  h a d  only  s m a l l  q u a n t i t i e s  of food in t h e i r  

r u m e n s .  L a c t a t i n g  d o e s  had  m i n i m a l  fa t  r e s e r v e s  and  of ten  a p p e a r e d  

e m a c i a t e d .  T h r e e  i n s t a n c e s  of m u l t i p l e  o v u la t io n  p e r i o d s  w e r e  

o b s e r v e d  in e m a c i a t e d  d o e s .  T h e  e f fec t  of the  p o s s i b l e  p r o b l e m  in 

c o n c e p t i o n  on n e t  p r o d u c t i v i t y  i s  unknown.

T h e  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  is  m a r g i n a l  p r o n g h o r n  

r a n g e .  T h e  h igh  a l t i t u d e  a n d  low s p r i n g - s u m m e r  p r e c i p i t a t i o n  

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

c o n d i t i o n .  Y e a r l y  t o t a l  f o r a g e  p r o d u c t i o n  and  p h o n o lo g ic a l  d e v e l o p m e n t
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w a s  h i g h ly  v a r i a b l e .  T h e  t a l l  s a g e  c o m m u n i t y  w a s  m o r e  p r o d u c t i v e  

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

c l a s s e s  t h a n  the  s h o r t  s a g e - f l a t  ty p e .

L i v e s t o c k  u s e  h a s  i n c r e a s e d  g r a s s ,  f o r b ,  and s h r u b  p r o d u c t io n  

a n d  d i v e r s i t y  in the  s h o r t  s a g e  ty p e .  F o r b s  w e r e  l a r g e l y  a b s e n t  in an  

u n g r a z e d  p o r t i o n  of t h i s  t y p e .  G r a z i n g  h a s  r e d u c e d  the  a m o u n t  of 

b l u e b u n c h  w h e a t g r a s s  and  i n c r e a s e d  th e  p r o d u c t i o n  of S a n d b e rg  b l u e -  

g r a s s .  T h e  a m o u n t  of g r a z i n g  p r e s s u r e  n e e d e d  to p r o d u c e  the  o p t im u m  

r a t i o  of g r a s s ,  f o r b s ,  a n d  s h r u b s  f o r  p r o n g h o r n s  i s  unknown.
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A P P E N D I X  A

D A TU M  S H E E T S  USED IN T H E  STUDY
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Fawn No.

Map Location

No. l’’aw n s /D o c  

Twin ]''awn No.

S e x ________  Wt.

II. I’t. L.

Tooth Length

l^lacenta_____

Boots:

B i i ’th Observed

Radio Col lar  No.  

Radio Frequency  

Radio Col lar  Ch. 

]■’. T. , etc.  _____

P R O N G H O R N  F A W N  FORM

Body Temp.  

T. L.

Date T ime

Approx, age

Handling Behavior

Betiavior ol Doe

b’awn Accepted  

Time Accepted

Rejected

(Blood sample ,  external  pa jas i tea ,  abnormal

i t i es ,  e tc.  )

Fawn Loc. Marker tt________  Photo #_________

Observer:

Date Time B. P.  M.

RADIO LOCATIONS 

Visual  Date T ime B. P. I\l. Visual
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D a t u m  Sheet I’o r  R e c o r d i n g  \  e g e t a t i o n a l  I n f o r m a t i o n

■ D
CD

C/)w
o'3
0
3
CD

8

( O '3"
1
3
CD

"nc3.
3"
CD

CD■D
OQ.C
a
o
3

■D
O

CDQ.

■D
CD

C/)
C /)

FoRm *

». 2

T~Tc7
0 6  FoRtn^t- riaaiTi Fonw* \/e&. HflfeiTflT T vpe_______ f  ^ ô LocftTioN- gRm
«Hi ' . t iDi I > t---[--J---1---1---1---1---1---1---i---1---1---1--_&....4---«--&.... I

locflTiON- TwT

S h e e t of 4

7 1  31 33 33

2 X .5 D K C I M H T E R  P L O T S A r e a
51 5 3

SPECIES 4 5 6 S 'J 10 11 12 1.2 14 15 16 IT 16 19 20 21 22 23 24 25 Sub .  T.  Sub .  F .

C o v e r a g e  C l a s s C o d e s

R a n g e  \1 dpo in t

1. 0 - 5 2.5
.5 -2 3 15.0

3. 2 5 - 5 0 37.5
4. 5 0 - 7 5 62 . 5
5, 7 5 - 9.5 23 . 0
6. 95 - 100 97.5

1 a 1 J 1 1 i 1 1 1 1 • i J 1 1 i 1 • > 1 1 1 .

6 . A . - R . E .  ,
L . l  . 7  , T . £  . R
A . Û . C . K .  .

T a l l e s t  S h r u b  i l e i g h t

R e c o r d e r



FIELD DATUM COLLECTION SHEET  

Data gathered from hunter-kil led pi onghoi ns

P lace Age Date

Col lect ion Number Time Shot Sex

C irc u m s ta n c es  of Death

MEASUREMENTS (Mil l imeters)

Total  Length Hind Foot

Tai l  Lengtli Ear Length

Chest Girth Shoulder Height

Neck Girth: 
Greatest

Nipple Length and Appearance:
Least

Horn Length: 
L R

Horn Girth:
L R

WEIGHTS

Whole (lbs) Evi scerated

Ova ries  (gins): 
L R Udder

Heai t with Poî'ieardium: Heait  without Pericardium:

Kidneys with Fat: 
L R

Kidneys without Fat:
L R

OTHER

Rumen Weight Rumen Sample 1 2

Jaw Fecal  Pel let s

Milk Pre sen t

REMARKS:
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A P P E N D I X  B

M EANS AND ST AN DARD DEVIATIONS O F  W EIG H TS AND 

M E A S U R E M E N T S ,  AND O V U L A T IO N  R A T E S  O F  

H U N T E R - K I L L E D  PR ONGHORNS
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Table I
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Sample 
Si ze Mean S t d .  Di

T o t a l Length in  mm

Fawns 3 1136 19
Y r l g s . 11 1385 54
A d u l t s 13 1356 94

2+ 1 1462 0
3+ 1 1442 0
44- 11 1341 93

Fawns 6 1205 73
Y r l g s . 15 1361 38
A d u l t s 18 1402 57

2+ 5 1446 46
3+ 7 1373 61
4+ 6 1399 36

T a i l  Length  in mm

Fawns 1 100 0
Y r l g s . 5 115 6
Adul t s 5 127 18

24- 1 123 0
3+ - -

44- 4 128 21

Fawns 4 109 33
Y r l g s . 7 125 23
A d u l t s 5 111 22

24 2 109 41
3 4 1 122 0
44 2 107 7

S h o u ld e r H e ig h t in  mm

Fawns 3 757 51
Y r l g s . 12 914 25
A d u l t s 13 873 53

24 1 917 0
34 1 905 0
44 11 866 55

Fawns 6 780 88
Y r l g s . 15 895 62
A d u l t s 18 895 61

24 5 910 44
3+ 7 886 77
4+ 6 895 60

Sample
S iz e Mean S td .D ev .

FEMALES

MALES

MALES

FEMALES

MALES

Hind Foo t  Length  in  mm

FEMALES

3 371 38
12 410 22
13 418 35

1 395 0
1 416 0

11 420 38

6 397 40
16 405 32
18 421 34

5 426 31
7 420 45
6 420 25

Ear Length  in mm

3 130 21
9 149 14

13 145 9
1 150 0
1 141 0

11 145 10

6 137 19
16 145 13
18 150 13

5 147 18
7 153 13
6 150 13

C h e s t G i r t h  i n mm

3 802 110
8 931 24

10 975 31
1 950 0
1 1010 0
8 973 31

6 793 49
6 958 24

12 1004 60
4 962 39
4 1046 73
4 1003 41
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Sample
Size Mean

Sample  
Std. Dev. Size Mean Std. Dev.

Whole Weight in kg Eviscerated Weight in kg

FEMALES
I'awns 2 30.7 6.8 5 19.4 3.0
Y r lgs . 9 45.8 5.7 14 32.8 4.2
Adults 12 40.7 5.8 20 34.8 4.3

2 + 2 44.7 0.3 4 33.3 0.6
3 + 2 55.1 9.3 3 33.1 3.9
4 + 8 49.8 5.1 13 35.6 4.8

MALES

Fawns 7 29.6 4.7 12 19.8 3.3
Y r lgs . 7 44.7 3.0 22 34.4 2.6
Adults 11 51.9 3,6 36 40.0 4.3

2 + 3 52.6 2.0 11 38.1 3.8
3 + 5 51.6 3.7 16 41.3 4.7
4 + 3 51.7 3.8 9 39.7 3.4

Left Kidney wt. in g Right Kidney wt. in g

FEMALES

Fawns 2 66.0 12.7 3 67.3 14.3
Y r l g s . 12 100.8 18.3 12 100.8 17.5
Adults 18 115.5 16.3 17 117.9 17.2

2 + 3 105.3 8.5 3 115.6 7.8
3 + 3 100.7 9.5 4 100.0 14.4
4 + 8 128.5 13.7 7 132.6 9.4

MALES

Fawns 3 74.0 8.9 3 72.3 11.0
Yrlgs . 12 117.6 14.1 11 113.4 11.1
Adults 11 138.6 18.8 13 141.5 31.8

2 + 3 134.3 26.4 4 156.2 48.4
3 + 3 150.3 24.0 3 146.0 30.0
4 + 3 130.7 12.5 3 134.0 17.3

Total Kidneys wt. in g Total Kidneys fat in g

Fawns  
Y rlgs .  
Adults  

2 +

3 +
4 +

Fawns  
Y rlgs ,  
Adults  

2 +
3 +
4 +

FEMALES

3
12
17

3
3

3 
14 
13
4
3
3

132.7
2 0 1 .1
236.4
2 2 1 . 0
211.3
257.4

146.3
238.7  
283.9  
313.0  
2 96.3
264.7

23.3  
3.5.0 
2 8 . 6  
15.5 
12.7
24.4

19.8
31.0
62.8
98.0 
51.8 
29.7

MALES

2
11
16

3
3
7

3 
14 
13
4
3
3

21.5 
116.4 
103.3 

58.3 
22 5.0 

62.7

28.7
75.1

102.5
104.5 
146.7

87.0

2 , 1
40.4

119.5
63.3 

249.0
44.3

18.0
68 .1
75.9

130.6
37.6
43.6
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T a b le  III

K id n e y  F a t  Index

F a w n s  
Y r l g s .  
A d u l t s  

2 +
3 + 
4+

S a m p le
S ize

2
11
16

3
3
7

M ean

F e m a l e

2 2 . 9
60.4
4 8 .2
26.2 

102 .8
31.1

Std.  Dev,

1 1 .7  
20.6  
5 3 . 6
2 8 . 8  

108.9
2 4 . 3

F a w n s  
Y r l g s .  
A d u l t s  

2 +
3 +
4 +

3 
14 
13

4 
3 
3

M ale

19.4
3 6 .3  
4 2 . 0
4 5 . 3
51.3 
3 2 .2

11.9
2 9 .4
34.7
62.7
20.5
13.5
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T a b le  IV

No. of C o r p o r a  L u te a

81

S a m p le  S ize  
M ean  
Std. Dev.

L ef t

4
2 . 0

R igh t

6 M on ths

4
0
0

T o ta l

4
0.5

S a m p le  S ize  
M ean  
Std. Dev.

7
2. 1

.9

Lf

6
1 . 8
1.7

6
3.9
2 . 1

S a m p le  S ize  
M e a n  
Std .  Dev.

1
3
0

2 +

1
3
0

1
6
0

S a m p le  S ize  
M ean  
Std .  Dev.

1
3
0

3 +

1
2
0 0

S a m p le  S ize  
M e an  
Std. Dev.

8
2.5
1. 1

i t
8
3.5
1. 6

8
6 . 0
1.8
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F O O D  HABITS D E T E R M I N E D  BY MICROFIISTOLOGICAL 

F E C A L  ANALYSIS T E C H N IQ U E S

82

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



T a b le  I

1977 (N = 13)

83

S p e c i e s % F r e q u e n c y D e n s i t y % D i e t 95 % C . I . Std .D<

AGROP 2 . 8 . 0 2 8 0 . 8 + OR _ 0 .  3 1 .  13
BRTE 2 . 8 . 028 0 . 8 + OR — 0.  3 1 .  34
CAREX 1 . 1 . 0 1 1 0 . 3 + OR — 0 . 2 0 . 6 8
FEID 0 . 6 . 006 0 . 2 + OR - 0 . 1 0 . 4 6
KOCR 0 . 2 . 002 0 . 0 + OR — 0 . 1 0 .  24
POA 5.  3 . 0 5 5 1 . 6 + OR — 0 . 5 1 . 9 2
STIPA 0 . 4 . 0 0 4 0 . 1 + OR - 0 . 1 0 .  39
UNK GRS 16 .  6 . 182 5 . 3 + OR - 0 . 7 2 . 7 6
ACMI 4 . 7 . 0 4 8 1 . 4 + OR - 0 . 5 1 . 9 5
ASTER 1 . 1 . 0 1 2 0 . 3 + OR — 0 . 2 0 . 8 4
ASTRA 1 8 . 2 . 2 0 1 5 . 9 + OR - 2 . 0 7 . 9 5
BORAGE 3 . 3 . 0 3 3 1 . 0 + OR 0 . 5 1 .  89
DESCU 1 . 9 . 0 1 9 0 . 6 + OR — 0.  3 1.  15
ERIGE 4 . 3 . 0 4 4 1 . 3 + OR - 0 .  8 3.  26
ERIOG 0 . 1 . 001 0 . 0 + OR - 0 . 0 0 . 1 6
GETR 1 . 7 . 0 1 7 0 . 5 + OR - 0 .  3 1 . 1 8
LESQU 2 . 5 . 0 2 6 0 . 8 + OR — 0 . 5 1 . 9 9
LOMAT 0 . 5 . 005 0 . 1 + OR - 0 . 2 0 . 7 1
LUPIN 0 . 7 . 0 0 7 0 . 2 + OR - 0 .  1 0 . 5 8
ROOT 2 . 0 . 0 2 0 0 . 6 + OR 0 . 5 1 . 8 3
SEST 0 . 1 . 0 0 1 0 . 0 + OR — 0 . 0 0 .  19
SENEC 0 . 4 . 0 0 4 0 . 1 + OR — 0 . 1 0 . 5 3
TRIFO 0 . 6 . 0 0 6 0 . 2 + OR - 0 .  3 1 . 1 4
UNK FRB 1 4 . 5 . 157 4 . 6 + OR - 0 . 7 2 . 6 8
ARTEM2 5 1 . 9 . 7 3 2 2 1 . 4 + OR 1 . 4 5 . 54
ARAR-TR2 2 1 . 7 . 245 7 . 1 + OR — 1 . 1 4 . 2 8
ARFR2 0 . 4 . 0 0 4 0 . 1 + OR - 0 . 2 0 .  80
ARNO 2 4 . 0 . 0 4 1 1 . 2 + OR 0 . 6 2 . 2 1
ARTR 5 0 . 7 . 708 2 0 .  7 + OR “ 1.  4 5 . 55
CELE 0 . 3 . 0 0 3 0 . 1 + OR — 0 . 1 0 . 5 0
CHNA 5 . 3 . 0 5 5 1 . 6 + OR — 0 . 6 2 . 4 9
CHV12 1 2 . 0 . 128 3 . 7 + OR — 1 . 0 3.  94
GUSA 0 . 5 .0 0 5 0 . 1 + OR — 0 . 2 0 . 9 2
PHL0X2 2 1 . 7 . 2 4 5 7 . 1 + OR — 1.  1 4 . 2 5
UNK BRS 2 8 . 9 . 340 9 . 9 + OR — 0 . 9 3 . 4 0
CONIFER 0 . 4 . 0 0 4 0 . 1 + OR — 0 . 2 0 . 66
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T a b le  II

1978 (N =17)

8 4

S p e c i e s % F r e q u e n c y D e n s i t y % D i e t 95 % C . I . S t d . D ,

AGROP 3 . 9 . 0 4 0 1 . 1 + OR 0 . 8 1 . 4 6
BRTE 2 . 9 . 029 0 . 8 + OR - 0 . 6 1 . 1 0
CAREX 2 . 1 . 0 2 2 0 . 6 + OR — 0 . 5 0 . 9 4
FEID 0 . 7 . 0 0 7 0 . 2 + OR - 0 . 4 0 . 71
KOCR 0 . 4 . 004 0 .  1 + OR - 0 . 2 0 . 4 1
POA 3 . 6 . 0 3 6 1 . 0 + OR — 0 . 6 1.  12
STIPA 1 . 1 . 0 1 1 0 . 3 + OR - 0 . 5 0 . 9 1
UNK GRS 1 8 . 2 . 201 5 . 7 + OR — 1 . 2 2 . 0 7
ACMI 5 . 7 . 0 5 9 1 . 7 + OR — 1 . 9 3 . 2 3
ASTER 2 . 1 . 022 0 . 6 + OR — 0 . 6 1 . 0 3
ASTRA 2 2 .  1 . 2 5 0 7 . 2 + OR - 3 .  3 5 . 6 8
BORAGE 3 . 6 . 0 3 6 1 . 0 + OR — 0 . 8 1 .  41
DESCU 0 . 4 . 0 0 4 0 . 1 + OR — 0 . 2 0 . 4 0
ERIGE 3 . 9 . 0 4 0 1.  1 + OR - 1 . 6 2 .  79
ERIOG 0 . 7 . 0 0 7 0 . 2 + OR - 0 . 3 0 .  54
GETR 3 . 2 . 0 3 3 0 . 9 + OR - 1 . 4 2.  47
LESQU 0 . 4 . 004 0 . 1 + OR - 0 . 2 0 .  36
LOMAT 1 . 1 . 0 1 1 0 . 3 + OR - 0 .  5 0 . 8 8
LUPIN 0 . 7 . 0 0 7 0 . 2 + OR - 0 . 3 0 .  50
SENEC 0 . 4 . 0 0 4 0 .  1 + OR — 0 . 2 0 .  40
UNK FRB 1 9 . 6 . 219 6 . 3 + OR - 1 .  4 2 . 4 9
ARTEM2 4 3 . 2 . 566 16 .  2 + OR — 3 . 1 5 .  37
ARAR-TR2 20 . 7 . 2 3 2 6 . 6 + OR - 2 . 5 4 . 2 8
ARFR2 0 . 4 . 0 0 4 0 .  1 + OR — 0 . 2 0 . 4 1
ARN02 1 . 8 . 0 1 8 0 . 5 + OR - 0 . 5 0 . 9 4
ARTR 45 .  4 . 6 0 4 17 .  3 + OR — 2 . 5 4 . 3 0
CHNA 1 2 .  9 . 138 3 . 9 + OR - 2 . 1 3 . 6 7
CHV12 15 .  7 . 171 4 . 9 + OR —* 2 . 6 4 .  57
GUSA 0 . 7 . 0 0 7 0 . 2 + OR — 0 . 4 0 . 77
PHL0X2 2 9 .  6 . 352 10 .  1 + OR - 3 . 1 5 . 36
UNK BRS 30 .  4 . 362 10 .  3 + OR — 1 . 5 2 . 5 9
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A P P E N D I X  D

C A N O P Y  C O V E R A G E ,  F R E Q U E N C Y .  AND P R O D U C T IO N  

IN k g / h a  BY YEAR AND T R A N S E C T
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T a b l e  I

P e r c e n t  c a n o p y  c o v e r a g e  to  l e f t  of s l a s h  and  f r e q u e n c y  to  r i g h t  of s l a s h .

T a l l  Sage S h o r t  Sage

S p e c i e s 1977 1978 1977 1978

AGSP 6 . 7 / 7 4 5 . 1 8 /  64 4 . 4 6 / 6 6 4 . 7 1 / 5 6
BROMU .0 6 /1 . 4 6 /  27 .2 4 / 7 1 . 3 5 / 2 2
ORHY —  —  — . 0 1 /1 —  —  —

POSA 4 . 3 2 /  94 6 . 4 /  95 3 . 6 5 / 8 5 5 . 6 3 / 9 2
SIHY -  — — . 0 6 / 3 ---------— —

STCO . 3 3 / 1 2 . 6 7 / 1 6 3 . 3 1 / 4 4 4 . 2 5 / 4 3
AGO SE . 0 7 / 3 .0 1 /1 —  —  —

AL CE . 1 6 / 7 .28 /1 1 —  —  —
-----

ANTEN .7 9 / 1 4 1 . 4 1 / 1 7 —  — — +/T
ARLE . 0 6 / 2 .3 3 / 1 3 .0 4 / 2 “  “

ASSC . 3 6 / 9 .63 /1 1 -------- — —  —  —

ASTRA .0 2 /1 .0 2 /1 --------------

CACH .0 6 /T . 1 7 / 3 -------------- —  —

COPA —  —  — . 0 9 / 4 -------- — —  -

CRAT —  —  — . 4 6 / 8 -------------- -------- —

CREPI . 2 8 / 7 ------------- — -------- -------------

DEPI —  —  — . 1 9 / 8 —  “ —

ERCO . 0 9 / 4 . 1 7 / 4 .0 1 / T .0 3 /1
ERIGE .0 3 /1 —  —  — —  "  —

ERIOG .8 8 /1 . 4 6 / 7 .04 /1 .0 3 /1
ERIT .0 1 / T - - - --- ---------- --------------

EULA . 2 4 / 5 .0 6 / 2 . 2 1 / 6 . 2 1 / 4
GUSO .0 8 /1 -------------- . 1 3 / 4 . 1 8 / 4
HAPLO 1 . 1 8 / 2 0 1 . 5 / 1 8 .0 4 /1 .0 7 /1
LEPU . 0 4 / 2 ------------- +/T ~  "

LOMAT — . 0 3 /1 .0 3 /1 . 0 5 / 2
MELO .0 3 /1 .0 3 /1 . 0 7 / 2
PENST .0 1 / T — -------- --------— — --------

PHHO 1 . 6 4 / 3 8 2 . 1 9 / 3 9 . 1 3 / 5 . 1 3 / 4
PHLO . 3 6 / 1 4 . 4 9 / 1 7 .0 6 /2 . 0 9 / 4
TARAX . 0 9 / 4 . 2 1 / 7 .01 /1 .0 1 / T
ARTEM 1 0 .3 4 / 5 5 1 1 . 0 1 / 5 8 1 4 . 0 0 / 9 2 1 4 . 3 7 / 9 3
ATNU —  —  — . 2 4 / 5 —  —  — --------------

CHVI . 0 4 / 2 . 0 8 / 2 -  -  " —  — —

ZIGAD . 0 1 / T ------------- - --------— —  “  —

UNK . 1 8 / 7 .0 2 /1 .0 1 /T -  —  —

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

ROCK . 4 7 / 5 1 . 6 4 / 1 6 .1 0 /1 +/T

+ = L ess  t h a n  .01 p e r c e n t  

T = L ess  t h a n  1 .0  p e r c e n t
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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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