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Sw anger, Jean L . , M .S . ,  F a l l  Q u a r te r  1977 W ild l i fe  B io lo g y

A spec ts  o f Doe P ro n g h o rn  S o c ia l S tru c tu re  on the N a tio n a l B iso n  
Range (95 pp. )

D ire c to r :  Lee H. M e tz g a r

Studies o f ungu la te  s o c ia l sys tem s have em phas ized  the ro le  o f 
the  m a le . T o  ga in  an o v e ra ll v ie w  of an ungu la te  s o c ia l o rg a n iz a ­
t io n , ho w eve r, aspects o f fe m a le  s o c ia l s t ru c tu re  m ust a lso  be 
s tu d ie d . P ro n g h o rn s  (A n tilo c a p ra  a m e ric a n a ) a re  a p p ro p r ia te  fo r  
such s tu d ie s  because they  a re  d iu rn a l and h ig h ly  v is ib le .  In  the 
s u m m e rs  o f 1975 and 1976, o b se rva tio n s  o f s in g le  and grouped 
p ro n g h o rn s  on the N a tio n a l B iso n  Range, M o ie se , M ontana, p r o ­
v id e d  data on p a tte rn  o f doe use, doe group s iz e , and in te ra c tio n s  
between does and t e r r i t o r ia l  bucks. O b se rva tio n s  o f n a tu ra lly  
m a rke d  and e a r-ta g g e d  does w e re  used to  c o lle c t in fo rm a tio n  on 
doe hom e range  s ize  and a s s o c ia tio n  betw een does.

Doe hom e ranges co ve re d  s e v e ra l buck te r r i t o r ie s .  T h e re  
was no ev idence o f h e rd  hom e range s . Does used r e la t iv e ly  
s m a ll a re as  o f the s tu d y  a re a  a t any p o in t in  t im e , show ing 
seasona l m ovem ent th rougho u t the hom e range . A  seasona l 
t re n d  in  doe g roup  s iz e  w as appa ren t, w ith  the la rg e s t groups 
o c c u r r in g  in  M ay and e a r ly  S ep tem ber, and s m a lle s t g roups in  
June d u rin g  the  faw n ing  season and in  la te  S eptem ber d u r in g  the 
ru t .  Doe groups accom pan ied  by a t e r r i t o r ia l  buck  w e re  la rg e r  
than unaccom pan ied g roup s , and doe g roups w ith  faw ns con ta ined 
m o re  does than groups w ith o u t faw ns.

Doe g roup  co m p o s itio n  changed o ften . Know n does fo rm e d  
m o d e ra te ly  s tro n g , ra ndo m  o r  nega tive  a sso c ia tio n s  w ith  does 
o c c u r r in g  in  the sam e a re a .

Does showed d if fe re n t ia l  a s s o c ia tio n  w ith  t e r r i t o r ia l  bucks 
d u r in g  the s u m m e r. C r i te r ia  f o r  m a te  s e le c tio n  by  fem a le s  
w e re  no t c le a r ; in  one a re a , m o st does b re d  w ith  the buck does 
w e re  seen w ith  m o s t o ften  in  the s u m m e r, bu t th is  was not the 
case in  the  o th e r a re a .

The s u m m e r doe p ro n g h o rn  s o c ia l s y s te m , w ith  v a ry in g  g roup  
s iz e  and c o m p o s itio n , was f le x ib le  and p ro b a b ly  w e ll adapted to  
chang ing e n v iro n m e n ta l co n d itio n s  and e ffe c tiv e  p re d a to r  
de fense. P ro n g h o rn  s o c ia l o rg a n iz a tio n  is  com p a rab le  to  the 
s o c ia l o rg a n iz a tio n  shown b y  s im i la r  A fr ic a n  b o v id s .
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C H A P T E R  I 

IN T R O D U C TIO N

The u n iq u e ly  N o r th  A m e r ic a n  p ro n g h o rn  (A n tilo c a p ra  

a m e r ic a n a ) is  w e l l  known e c o lo g ic a lly , bu t i t s  s o c ia l s t ru c tu re  has 

o n ly  re c e n t ly  been in v e s tig a te d . S p e c ific  aspects  o f p ro n g h o rn  s o c ia l 

o rg a n iz a tio n  s tu d ie d  in c lu d e  t e r r i t o r ia l i t y  (B ro m le y  1969 and 1977, 

G ilb e r t  1973, K itc h e n  1974, K itc h e n  and B ro m le y  1974); bu ck , doe, 

and faw n  s o c ia l b e h a v io rs  and in te ra c tio n s  (K itch e n  1974); s o c ia l 

g roup s  (P re n z lo w  1965, P y ra h  1970, F ic h te r  1972); c o u rts h ip  

(B ro m le y  and K itc h e n  1974); and faw n b e h a v io r and s o c ia liz a t io n  

(B ro m le y  1969, A u te n r ie th  and F ic h te r  1975). In te re s t in  s o c ia l 

sys te m s  has g row n  ra p id ly  in  re c e n t ye a rs  and focuses on the 

re la t io n s  betw een in d iv id u a ls  and the e n v iro n m e n ta l co n d itio n s  to  

w h ic h  th e ir  s o c ia l b e h a v io r is  adapted (C ro o k  1970). S tud ies o f 

ungu la te  s o c ia l s y s te m s  have co n ce n tra te d  on sa va n n a h -d w e llin g  

A f r ic a n  spe c ies  (B ue chne r 1961 and 1974, deVos 1965, E s tes  1969 

and 1974, Ja rm a n  1974, L e u th o ld  1966, 1970, and 1977, Spinage 1969 

and 1974). These la rg e , d iu rn a l,  open c o u n try  ungu la tes , l ik e  the  

p ro n g h o rn , a re  w e ll su ite d  to  s tu d ie s  in  s o c ia l b e h a v io r because the 

a n im a ls  can be o b se rve d  w ith o u t d is tu rb in g  th e m . N o rth  A m e r ic a n

1
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ungu la tes  a re  g e n e ra lly  d i f f ic u l t  to  o b se rve , b u t som e s o c ia l b e h a v io r 

has been s tu d ie d  in  e lk  (C e rvu s  e la phus) (A ltm a n n  1952, M cC u llo ug h  

1969, K n ig h t 1970), m oose <A lc c s  a lc e s ) (H ouston 1974), w h ite - ta ile d  

d e e r (O d o co ile u s  V irg in ia n  u s ) (B ro w n  1974, M o o re  and M a rc h in to n  

1974), b iso n  (B is o n  b is o n ) (F u l le r  1960), and m oun ta in  sheep (O v is  

ca n a d e n s is ) (G e is t 1971).

In  p ro n g h o rn  and m o s t o th e r v e r te b ra te  s o c ia l sys tem s 

s tu d ie d , em phas is  has been on the  ro le  o f the  m a le  in  the  s o c ia l 

s y s te m . The ro le  o f the  fe m a le  has g e n e ra lly  been exam ined  in  m uch 

le s s  d e ta il,  even though the  b e h a v io r o f the fe m a le  is  a lso  o f g re a t 

im p o rta n c e . The fe m a le  m a m m a l g e n e ra lly  m akes a g re a t p a re n ta l 

in v e s tm e n t, fe e d in g  and p ro te c t in g  the young u n t i l  th e y  can c a re  fo r  

th e m s e lv e s . F a c to rs  a ffe c tin g  fe m a le  as w e ll as m a le  re p ro d u c tiv e  

success m ust be c o n s id e re d  when e x a m in in g  the  adap tive  va lu e  of 

m a tin g  sys te m s (O ria n s  1969, D ow nhow er and A rm ita g e  1971). T o  

ga in  an o v e ra ll v ie w  o f a s o c ia l s y s te m , i t  is  th e re fo re  im p o rta n t to  

know how fe m a le s  a re  in te ra c t in g  w ith  o th e r fe m a le s  and w ith  m a le s .

B ecause a fe m a le  is  p h y s io lo g ic a lly  l im ite d  in  the  n u m b e r of 

o f fs p r in g  she can p ro d u ce  co m p a re d  to  a po lygam ous m a le , she 

sho u ld  m a x im iz e  the f itn e s s  o f h e r o ffs p r in g  b y  p ic k in g  the bes t 

p o s s ib le  m a te . C lo s e r  e xa m in a tio n  o f fe m a le  s o c ia l o rg a n iz a tio n  

m a y  lea d  to  g re a te r  u n d e rs ta n d in g  of m a te  s e le c tio n  by  fe m a le s .

The m e ch a n ism  o f fe m a le  cho ice , w h ich  op e ra tes  when a fe m a le
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in flu e n c e s  w ha t m a le  w i l l  s i r e  h e r  o ffs p r in g , has re c e iv e d  less  

a tte n tio n  and is  a m o re  c o n tro v e rs ia l s u b je c t than  m a le -m a le  

c o m p e tit io n  (G h is e lin  1974). M ate  s e le c tio n  b y  fe m a le s  is  h a rd e r  to  

docum ent in  the  f ie ld ,  pe rhaps because i t  is  le ss  p h y s ic a l and obvious 

(W ilso n  1975). E ven w h e re  fe m a le  ch o ice  has been d e m o n s tra te d , 

l i t t l e  is  known about the b a s is  on w h ic h  fe m a le s  choose (Cox and 

Le bo e u f 1977).

G e is t (1974) p ropo sed  a th e o ry  re la t in g  ungu la te  s o c ia l 

s t ru c tu re  to  e c o lo g ic a l p a ra m e te rs . I f  c e r ta in  b a s ic  e c o lo g ic a l fa c ts  

a re  know n about an ungu la te  (e. g . , open o r  c lo se d  h a b ita t s tru c tu re ,  

food  d e n s ity  and c o n c e n tra tio n , c lim a x  o r  s e ra i s tage), G e is t 's  (1974) 

th e o ry  can be used to  p re d ic t  aspects o f th a t u n g u la te 's  s o c ia l 

s t ru c tu re  (e. g . , t e r r i t o r ia l i t y ,  m onogam y o r  p o lyg a m y , s e x u a lly  

m ono o r  d im o rp h ic ) . I  used th is  th e o ry  as a h y p o th e tic a l base to  

p re d ic t  the  s o c ia l s t ru c tu re  o f doe p ro n g h o rn s  on the N a tio n a l B ison  

Range, M o ie se , M ontana.

In  te rm s  o f e c o lo g ic a l v a r ia b le s  needed fo r  p re d ic t io n  f ro m  

G e is t 's  (1974) th e o ry , p ro n g h o rn s  on the  N a tio n a l B iso n  Range a re  

in h a b ita n ts  o f an open, c l im a x  s tage eco sys tem  on good to  e x c e lle n t 

range  w ith  h igh  q u a lity ,  d iv e rs e  fo ra g e . F ro m  the th e o ry , I  then 

p re d ic te d  the fo llo w in g  p ro n g h o rn  s o c ia l c h a ra c te r is t ic s  :

a. deve lopm en t o f a hom e range  t r a d it io n  and cohesion  

am ong in d iv id u a ls ;
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b . deve lopm en t o f t e r r i t o r ia l i t y  in  m a le s ;

c . le ss  t e r r i t o r ia l  fe m a le s  m a x im iz in g  e n e rg y  a v a ila b le  

to w a rd s  re p ro d u c tio n  and la c ta t io n  b y  le sse n in g  in t r a ­

s p e c if ic  a g g re ss io n ;

d. m a le s  th a t m a x im iz e  f itn e s s  b y  c a p tu r in g  a h igh  q u a lity  

h a b ita t and a d v e r t is in g  to  fe m a le s ; and

e. fe m a le s  th a t m a x im iz e  f itn e s s  b y  s e le c tin g  the  m a le  w ith  

the bes t q u a lity  h a b ita t.

F ro m  these  c h a ra c te r is t ic s ,  I  h yp o th es ized  a s o c ia l s y s te m  

w h e re  a do m ina n t m a le  keeps and b reed s a h a re m  o f fe m a le s . The 

m a le , and to  a le s s e r  ex te n t the  fe m a le s , w o u ld  defend th a t t e r r i t o r y  

ag a in s t o th e r m a le s  and pe rhaps o th e r fe m a le s  a f te r  som e fe m a le  

c a r ry in g  ca p a c ity  is  rea ch e d . A  m a le  th a t e s ta b lish e s  and defends 

a h ig h  q u a lity  h a b ita t w o u ld  a t t ra c t ,  s u p p o rt, and b re e d  fe m a le s . A  

fe m a le  choos ing  a m a le  w ith  a h igh  q u a lity  h a b ita t w ou ld  copu la te  w ith  

a s u p e r io r  m a le  and re c e iv e  good fo ra g e  fo r  h e rs e lf  and h e r  faw ns.

To  s u c c e s s fu lly  b re e d , a m a le  shou ld  have a t e r r i t o r y  th a t cou ld  

c o m p le te ly  su p p o rt at le a s t tw o a n im a ls  (h im s e lf and one doe). 

T h e re fo re , an a re a  w h e re  p ro n g h o rn s  b re e d  w o u ld  con ta in  one o r  

m o re  bu ck  t e r r i t o r ie s ,  each w ith  a doe o r  does. T h e re  w ou ld  be no 

m ig ra t io n  betw een doe g roup s  (h a re m s ), so doe groups w ou ld  be 

s ta b le  in  te rm s  o f n u m b e rs  and in d iv id u a ls . A s s o c ia tio n  w o u ld  be 

h ig h  am ong m e m b e rs  o f a g ro u p , and low  o r  n o n e x is te n t betw een
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m e m b e rs  o f d if fe re n t g ro u p s . In any one doe g ro u p , in d iv id u a ls  

w o u ld  have ro u g h ly  the  sam e in d iv id u a l hom e ra nge , w h ic h  w ou ld  be 

v e r y  s im i la r  to  the  t e r r i t o r y  o f " t h e i r "  buck .

K itch e n  (1974) conducted one o f the  m o s t ex te n s ive  s tud ie s  

o f p ro n g h o rn  s o c ia l s t ru c tu re .  H is  w o rk ,  w h ic h  w as conducted on 

the  N a tio n a l B iso n  Range f r o m  1969 to  1971, co n ce n tra te d  on 

b e h a v io ra l in te ra c t io n s  be tw een b u cks , does, and faw ns , and 

expanded B ro m le y 's  (1969) w o rk  on m a le  t e r r i t o r ia l i t y  on the N a tio n a l 

B is o n  Range, D om in an t bucks e s ta b lis h  te r r i t o r ie s  and defend them  

ag a in s t o th e r bucks f r o m  M a rc h  o r  e a r ly  A p r i l  th ro u g h  the ru t  in  

e a r ly  f a l l .  K itc h e n  found t e r r i t o r ie s  in  th re e  a reas  o f the  B iso n  

Range.

A c c o rd in g  to  K itc h e n  (1974), does fo rm e d  th re e  lo o s e ly  

o rg a n ize d  h e rd s  f ro m  A p r i l  to  e a r ly  O c to b e r, and each h e rd  occup ied  

a se p a ra te  hom e range  in  an a re a  c o n ta in in g  b u ck  te r r i t o r ie s .  Each 

o f the  th re e  doe h e rd  hom e ranges con ta ined  a l l  the  buck  t e r r i t o r ie s  

in  th a t a re a . K itc h e n  found no r ig id  s o c ia l s t ru c tu re  w ith in  each doe 

h e rd . Doe g roup  s iz e  and c o m p o s itio n  changed d a ily  o r  even h o u r ly .  

H is  w o rk  suggested c o n s id e ra b le  m ig ra t io n  betw een doe groups 

w ith in  each doe h e rd  hom e range . A s s o c ia tio n  be tw een does o f the 

sam e h e rd  was lo o se , w ith  in d iv id u a l does and th e ir  faw ns b e in g  the  

m o s t co n s is te n t s o c ia l u n it. K itc h e n  o b se rve d  no s ta b i l i t y  in  s iz e  o r  

c o m p o s itio n  o f doe g ro u p s , and in d iv id u a l doe hom e ranges
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encom passed s e v e ra l bu ck  te r r i t o r ie s .

L a rg e  d is c re p a n c ie s  e x is t be tw een the s o c ia l s tru c tu re  I 

p re d ic te d  f ro m  G e is t 's  (1974) th e o ry  and K itc h e n 's  (1974) o b s e rv a ­

t io n s . T h is  s tud y  re e xa m in e s  aspects o f doe s o c ia l s tru c tu re  on the 

N a tio n a l B is o n  Range. S p e c ific  o b je c tiv e s  w e re  to :

1) d e te rm in e  the re la t io n s h ip s  o f does to  geograph ic  s ite s  

b y  lo o k in g  at in d iv id u a l doe hom e ra nge s , a re as  used, and p a tte rn  

o f use;

2) d e te rm in e  the  re la t io n s h ip s  o f does to  o th e r does by 

m e a s u r in g  a s s o c ia tio n  be tw een does;

3) d e te rm in e  the  re la t io n s h ip s  o f does to  t e r r i t o r ia l  bucks 

in  te rm s  o f a s s o c ia tio n  w ith  bucks and th e ir  t e r r i t o r ie s ;  and

4) eva lua te  G e is t 's  (1974) th e o re t ic a l fra m e w o rk  by  

co m p a rin g  m y  re s u lts  to  the p re d ic te d  s o c ia l s y s te m .
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C H A P T E R  I I  

STU D Y A R E A

D e s c r ip t io n

The N a tio n a l B is o n  Range is  lo ca te d  n e a r the  sou th e rn  end 

o f the  F la th e a d  V a lle y  in  Lake  and Sanders C o u n tie s , M ontana. The 

Range encom passes o v e r 7,700 ha and ra nge s  in  e le v a tio n  f ro m  696 

to  1,361 m . P ro n g h o rn s  use the n o r th e rn  h a lf  o f the  B iso n  Range, 

w h ic h  is  p re d o m in a n tly  g ra s s la n d  w ith  s m a ll ba s ins  se p a ra te d  b y  low  

r id g e s . A  32 k m  g ra v e l to u r  ro ad  ru ns  th ro u g h  the  c e n te r o f the 

B is o n  Range, and c ir c le s  ba ck  n e a r the  n o r th e rn  bo u nd a ry .

The p r in c ip le  s tu d y  a re a  in  1975 was A le x a n d e r B a s in . In  

1976, I  expanded the a re a  s tu d ie d  to  in c lu d e  the a re a  a long M is s io n  

C re e k  n e a r the n o r th e rn  bo un d a ry  (F ig . 1). These tw o  a reas 

c o rre s p o n d  to  K itc h e n 's  (1974) ’ ’A le x a n d e r B a s in ”  and ’ ’N o r th s id e ”  

doe h e rd  hom e ra n g e s . The  a re a s  a re  sepa ra ted  b y  a fenced r id g e .

The B is o n  Range is  p r im a r i ly  a P a louse P r a ir ie  g ra ss la n d  

ty p if ie d  by b luebunch w h e a tg ra ss  (A g ro p y ro n  s p ic a tu m ), Idaho fescue  

(F e s tu c a  id a h o e n s is ), and ro ugh  fescu e  (F . s c a b re lla ). M a jo r  fo rb s  

a re  a r ro w le a f b a ls a m ro o t (B a ls a m o rrh iz a  s a g it ta ta ), and a s te r  (A s te r  

fa lc a tu s ). S no w b e rry  (S y m p h o rica rp u s  o c c id e n ta lis ) and fr in g e d  sage
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F ig .  1. N a tio n a l B is o n  R ange.
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(A r te m e s ia  f r ig id a ) a re  the  m a jo r  b ro w se  spe c ies  (M o r r is  and 

S ch w a rtz  1957, K itc h e n  1974, A nonym ous 1975, R e ic h e l 1976).

A n im a ls

B ig  gam e spe c ies  p re s e n t on the  B is o n  Range inc lu d e  b iso n , 

e lk , w h ite - ta ile d  d e e r, m u le  d e e r (O. h e m io n u s ), p ro n g h o rn s , 

b ig h o rn  sheep, and m o un ta in  goat (O ream nos a m e r ic a n a ). P ro n g h o rn s , 

m u le  d e e r, w h ite - ta i le d  d e e r, b iso n  and e lk  w e re  seen on the s tudy  

a re a . The  B is o n  Range is  c o m p le te ly  enc losed  to  r e s t r ic t  b ig  game 

m o ve m e n ts . I t  is  d iv id e d  in to  e ig h t b iso n  p a s tu re s  but a l l  o th e r b ig  

gam e a n im a ls  m ove th ro u g h  the Range. The  in te rn a l fences a re  

ra is e d  0.3 to  0.6 m  o ff  the  g round  to  a llo w  p ro n g h o rn s  to  pass under 

th e m .

P ro n g h o rn s  a re  no t endem ic to  the B is o n  Range. F ifte e n  

w e re  re le a se d  on the  B is o n  Range f ro m  1910 to  1916, bu t tha t h e rd  

dw in d le d  and f in a l ly  d isa p pe a re d  in  1926. P ro n g h o rn s  w e re  

re in tro d u c e d  d u r in g  1951 in  connec tion  w ith  a re s e a rc h  p ro je c t a t the  

U n iv e rs ity  o f M ontana. Those a n im a ls  p ro s p e re d , and c u r re n t ly  

th e re  a re  a p p ro x im a te ly  120 p ro n g h o rn s  on the B iso n  Range.

P ro n g h o rn  nu m be rs  a re  s lo w ly  d e c re a s in g  because faw n m o r ta l i ty  

has been h igh  s in ce  1970 (A nonym ous 1956-1975).
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CHAPTER III

M E TH O D S  A N D  M A T E R IA L S

F ie ld  w o rk  was conducted d u r in g  tw o  s u m m e rs . I  spent 

49 days in  the f ie ld  be tw een 26 June and 26 O c to b e r 1975, m o s tly  

d u r in g  J u ly , A ugu s t, and e a r ly  S ep tem ber. D u rin g  tha t t im e , I  

becam e fa m i l ia r  w ith  the  a re a  and w ith  the g e n e ra l ha b its  o f the 

p ro n g h o rn s . In  1976, the  s tudy  a re a  w as expanded, and 453 o b s e r­

v a tio n s  w e re  c o lle c te d  in  67 days f r o m  4 A p r i l  to  11 A ugust 1976. 

U n less  o th e rw is e  s p e c if ie d , the data in  th is  p a pe r w e re  ga th e re d  in  

1976.

Know n A n im a ls

T o  g a th e r in fo rm a t io n  on lo c a tio n s  o f and a sso c ia tio n s  

betw een in d iv id u a l p ro n g h o rn s , I  had to  be ab le  to  re co g n ize  in d iv id u a l 

a n im a ls . S eve ra l does and bucks had e a s ily  id e n t if ia b le  e a r tags 

f r o m  p re v io u s  s tu d ie s . In  1975, I  a tte m p te d  m a rk in g  does w ith  pa in t 

spo ts us in g  7 cc C a p -C h u r m a rk in g  s y r in g e s  and a C a p -C h u r gun.

T h is  m ethod was d isco n tin u e d  because o f s e v e ra l p ro b le m s . Range 

w as n e c e s s a r ily  v e ry  l im ite d  (<30 m ) to  ach ieve  h ig h  a c c u ra c y  in  

p la c in g  p a in t spo ts w h e re  th e y  w ou ld  be m o s t v is ib le  (fla n k  o r  ru m p )

10
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and to  avo id  In ju r in g  a n im a ls  b y  im p a c t o f the s y r in g e . A  low  cha rge  

w as used in  the  m a rk in g  s y r in g e  because a h ig h  o r  m e d iu m  cha rge  

s p ra y e d  the p a in t too  q u ic k ly , a to m iz in g  the p a in t ins tead  of s p ra y in g  

i t  on the a n im a l. T h re e  does and tw o  faw ns w e re  m a rk e d  w ith  p a in t 

spo ts , bu t the p a in t spo ts w e re  o n ly  v is ib le  fo r  a day o r  tw o a fte r  the 

a n im a ls  w e re  m a rk e d . None of those p ro n g h o rn s  had unusua l n a tu ra l 

m a rk in g s , so I  cou ld  not t e l l  i f  th e y  had le f t  the  a re a  o r  lo s t the p a in t 

spo ts . T h is  p a in t (R am C ote V in y l P la s t ic  F in is h , R am co te  P ro d u c ts , 

I n c . , E v e rg re e n  P a rk , I l l in o is )  had been used to  m a rk  eagle fe a th e rs  

(O 'G a ra , p e rs o n a l c o m m u n ic a tio n ), bu t had no t been used on m a m m a l 

h a ir .  Dye has been used s u c c e s s fu lly  to  m a rk  p ro n g h o rn s  in  o th e r 

s tu d ie s  (H epw orth  1965).

In  som e p ro n g h o rn s , v a r ia t io n  in  h o rn  s tru c tu re  and in  w h ite  

m a rk in g s  on the  heads, necks , and bod ies was la rg e  enough so I 

cou ld  re a d ily  re co g n ize  th e m . F o r  p o s it iv e  f ie ld  id e n t if ic a t io n  o f 

in d iv id u a ls , I c a r r ie d  ske tched  o u tlin e s  (a fte r  K itc h e n  1974) on w h ich  

I  had d raw n  h o rn s  and m a rk in g s  o f know n in d iv id u a ls .

The e a r-ta g g e d  a n im a ls , a n im a ls  w ith  v e r y  unusua l h o rns  

o r  m a rk in g s , o r  a n im a ls  I  had le a rn e d  in  1975 cou ld  be re cogn ized  

a t the  s ta r t  o f the  1976 f ie ld  season. Less  e x tre m e  d iffe re n c e s  

be tw een a n im a ls  becam e m o re  ap pa ren t as m o re  and m o re  t im e  w as 

spent o b s e rv in g  p ro n g h o rn s . C onsequen tly , in d iv id u a ls  becam e 

"k n o w n " a t d if fe re n t t im e s  in  the f ie ld  season. T a b le  1 l is ts  the
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T a b le  1. Date f i r s t  re co g n ize d , and h is to r ie s  o f known p ro n g h o rn s .

P ro n g h o rn

Date
re co g n ize d

(1976) H is to ry

T e r r i t o r ia l  bucks

T H 4 A p r i l G ained t e r r i t o r y  in  1973*
HH 4 A p r i l

SB 4 A p r i l B o rn  1970; ga ined t e r r i t o r y  in  
1975*

A B 18 June
L T H 27 June B o rn  1969; h e ld  T H  t e r r i t o r y  in  

1972; in  1973 T H  m oved h im  o ff 
o f i t ,  and L T H  m oved to  p re s e n t 
t e r r i t o r y .

ST 20 J u ly

O R SL B o rn  1969-71*

Does
O R Y L 4 A p r i l
OO 4 A p r i l B o rn  in  W est H o rse  P a s tu re , 

1969-71*
SH 1 4 A p r i l

SH2 4 A p r i l

SSO 4 A p r i l

YY 4 A p r i l B o rn  1975 on N o r th s id e * *

Y L 4 A p r i l B o rn  1975 on N o r th s id e * *

NN 16 M ay

HB 17 M ay

LH B 5 June

RSH 2 5 June
RCH 26 June

RHO 10 J u ly

'D . K itch e n , p e rs o n a l co m m u n ic a tio n . 

R e ic h e l, p e rs o n a l co m m u n ic a tio n .
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know n p ro n g h o rn s  in  1976, the date on w h ic h  th e y  w e re  f i r s t  

re c o g n iz e d , and p a r t ia l  h is to r y  o f a few  o f the a n im a ls .

M os t re c o g n iz a b le  does w e re  e a r tagged o r  had unusua l 

h o rn s . In  g e n e ra l, neck  m a rk in g s  w e re  o n ly  used to  c o n f irm  

id e n t if ic a t io n . The m a jo r i ty  o f p ro n g h o rn  does have h o rn s , bu t 

because h o rn s  a re  shed a t i r r e g u la r  in te rv a ls  (O 'G a ra  1969), they  

cannot be used as p e rm a n e n t id e n tify in g  m a rk s . I re co g n ize d  m o re  

does than a re  l is te d  in  T a b le  1, bu t u n lis te d  does w e re  on ly  re c o g ­

n iz e d  a few  tim e s  d u r in g  the f ie ld  season. T h is  cou ld  be because the  

does cas t th e ir  h o rn s  and thus lo s t  th e ir  id e n tify in g  c h a ra c te r is t ic s .  

F o r  m o s t o f the  f ie ld  season, doe O R Y L  w as re c o g n iza b le  bo th  by 

h e r  e a r tags and h e r r ig h t  h o rn  w h ic h  c u rve d  down o v e r h e r r ig h t  eye. 

W hen she was seen on 19 J u ly  1976, she had lo s t  the r ig h t  c u rv in g  

h o rn  and cou ld  o n ly  be id e n t if ie d  by h e r e a r tags .

O b se rva tio n s

P ro n g h o rn s  w e re  o b se rve d  m o s t e a s ily  f ro m  v e h ic le s , ha v ing  

becom e hab itua ted  to  the la rg e  v o lu m e  o f to u r is t  t r a f f ic .  M o s t o f the 

s tu d y  a re a  cou ld  be o b se rve d  f r o m  the  to u r  ro ad  o r  the s e rv ic e  ro ad s . 

S eve ra l a reas cou ld  o n ly  be reached  b y  w a lk in g  to  the m . P ro n g h o rn s  

cou ld  no t be approached as c lo s e ly  on fo o t as in  a v e h ic le , but I cou ld  

s t i l l  get c lose  enough to  id e n t ify  know n in d iv id u a ls . B o th  b in o c u la rs  

and a 15-60 v a r ia b le  p o w e r s p o ttin g  scope w e re  used to  id e n t ify
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in d iv id u a ls .

T o  c o lle c t in fo rm a t io n  on p ro n g h o rn  a sso c ia tio n s  and 

lo c a tio n s , I  d ro ve  a roun d  the to u r  ro a d  in  the  m o rn in g  and even ing 

w hen the p ro n g h o rn s  w e re  m o s t a c tiv e  and m o s t e a s ily  obse rved  

(P re n z lo w  1965, T a y lo r  1972, B ro m le y  1977). I  stopped p e r io d ic a l ly  

to  scan the a re a  to  be s u re  I was see ing  a l l  p ro n g h o rn s  in  the a re a , 

and I  w a lke d  to  the a re a s  th a t co u ld  o n ly  be checked on fo o t. A ny 

t im e  one o r  m o re  p ro n g h o rn s  w e re  s ig h te d , t im e , da te, lo c a tio n , 

g roup  s ize  by age (faw n o r  a d u lt) and sex, and known in d iv id u a ls  

p re s e n t ( i f  any) w e re  re c o rd e d  on data shee ts , and lo c a tio n  was 

m a rk e d  on cop ies o f an e n la rg e d  to p o g ra p h ic  m ap o f the a re a . One 

se t o f m aps c o v e r in g  the  e n t ire  s tud y  a re a  was used p e r day to  re c o rd  

a l l  p ro n g h o rn  s ig h tin g s . I  ob se rve d  g roup s  u n t i l  I  w as su re  I  had 

seen a l l  does c le a r ly  enough to  id e n t ify  any o f m y  known does tha t 

w e re  in  the g roup .

Once a day e a r ly  in  the  m o rn in g , I scoped A le x a n d e r B a s in  

f r o m  a h ig h  van tage p o in t n e a r the ju n c tio n  o f the to u r  road  and the 

T r is k y  C re e k  s e rv ic e  ro a d . F ro m  th is  p o in t I  had a c le a r  v iew  of 

the  e n t ire  b a s in . L o c a tio n  and sex of e v e ry  p ro n g h o rn  in  the bas in  

w as m a rke d  on a to p o g ra p h ic  m ap o f the b a s in . In d iv id u a ls  cou ld  

no t be re co gn ized  f r o m  th a t d is ta n ce .
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G roups

S ing les w e re  d is tin g u is h e d  f ro m  g roup s  by be ing  at le a s t 

30 m  f r o m  o th e r p ro n g h o rn s  o r  e x h ib it in g  independent a c tio n  o r  

m o vem e n ts . A ny  p ro n g h o rn  w ith in  30 m  of any o th e r p ro n g h o rn  was 

c o n s id e re d  a g roup  m e m b e r. A t t im e s , subgroups o f pe rhaps th re e  

to  f iv e  a n im a ls  w e re  d is c e rn ib le  w ith in  la rg e r  g roup s . Subgroup 

m e m b e rs h ip  was no t re c o rd e d  because con tinued  o b s e rv a tio n  o f the 

e n t ire  g roup showed th a t subgroups w e re  not m a in ta in e d .

A n a ly s is  o f D ata

B e fo re  m ap lo c a tio n  data co u ld  be ana lyzed  s ta t is t ic a l ly ,  i t  

had to  be reduced  to  a n u m e r ic a l re c o rd . T o  do th is ,  doe lo c a tio n s  

w e re  co m p ile d  on m aps o f the  s tud y  a re a . F o r  e xa m p le , when 

e xa m in in g  doe hom e ra ng e s , a l l  s ig h tin g s  o f a known doe fo r  the 

f ie ld  season w e re  pu t on a m ap o f the  s tud y  a re a . W hen an a lyz in g  

p a tte rn s  o f doe use , lo c a tio n s  o f a l l  does seen d u r in g  a 2 -w eek  t im e  

p e r io d  w e re  c o m p ile d  on a m ap of A le x a n d e r B a s in  o r  the  N o rth s id e . 

A  g r id  was then p laced  o v e r the  m ap in  qu e s tion , d iv id in g  i t  in to  

b lo c k s , and the  n u m b e r o f s ig h tin g s  p e r b lo c k  w as then re c o rd e d .

T h is  n u m e r ic a l re c o rd  o f doe lo c a tio n s  w as then com pared  to  

lo c a tio n s  o f o th e r does, o r  to  doe s ig h tin g s  taken  d u r in g  o th e r t im e  

p e r io d s . S pec ific  ana lyses  a re  in c lu d e d  in  the  a p p ro p r ia te  re s u lts  

s e c tio n .
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CHAPTER IV

R ESU LTS

D o e -A re a  R e la tio n s h ip s

S e ve ra l types o f in fo rm a t io n  about d o e -a re a  re la tio n s h ip s  

w e re  a v a ila b le  f r o m  the data c o lle c te d  on doe lo c a tio n s . The s ize  of 

the  a re a  used and the  p a tte rn  o f use w e re  d e te rm in e d  bo th  fo r  a l l  

does seen d u r in g  the f ie ld  season and fo r  the  in d iv id u a l known does. 

T h is  in fo rm a tio n  w as then used to  exam ine  doe s o c ia l s tru c tu re  in  

s e v e ra l d if fe re n t w ays .

Doe Hom e Range S ize

1 needed to  d e te rm in e  the s ize  o f in d iv id u a l doe hom e ranges, 

because hom e range s iz e  in flu e n ce s  the a s s o c ia tio n s  does fo rm . In 

the p re d ic te d  s y s te m , does have s m a ll hom e ranges and w ou ld  th e re ­

fo re  o n ly  a sso c ia te  w ith  the few  o th e r does in  th e ir  g roup . K itch e n  

(1974) re p o rte d  doe hom e ranges as la rg e  as the  re g io n a l doe h e rd  

hom e ranges w h ich  in c lu d e d  s e v e ra l buck  te r r i t o r ie s .  In th a t sys te m , 

each doe in  the h e rd  hom e range  a sso c ia te d  w ith  a l l  h e rd  does and 

m o s t t e r r i t o r ia l  bucks  in  the  a re a . S p e c if ic a lly ,  1 needed to  

d e te rm in e  i f  doe hom e ranges co ve re d  one t e r r i t o r y  (p re d ic te d

16
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s y s te m ), a d is c re te  doe h e rd  hom e range such as A le x a n d e r B as in  o r  

the  N o rth s id e  (K itch e n ), o r  an even la rg e r  a re a .

T w o  te s ts  o f in d iv id u a l doe hom e range  s ize  w e re  used. 

F i r s t ,  I  tab u la ted  the  n u m b e r o f t e r r i t o r ie s  on w h ich  each known doe 

w as seen (T ab le  2). A le x a n d e r B a s in  con ta ined  th re e  te r r i t o r ie s  and 

the N o rth s id e  con ta ined  fo u r  t e r r i t o r ie s  on w h ic h  does w e re  seen.

One A le x a n d e r B a s in  doe (GO) was o n ly  seen on tw o  d if fe re n t t e r r i ­

to r ie s ,  bu t the  re s t  o f the know n does w e re  seen on th re e  o r  m o re  

d if fe re n t t e r r i t o r ie s  (m ean fo r  13 known does = 4 te r r i t o r ie s ) .  T h is  

d isa g re e s  w ith  the  p re d ic te d  s y s te m , bu t is  co n s is te n t w ith  K itc h e n 's  

(1974) o b s e rv a tio n  th a t does use m o re  than  one buck  t e r r i t o r y .  Use 

o f th re e  o r  m o re  te r r i t o r ie s  a lso  in d ic a te s  tha t doe hom e ranges 

w e re  at le a s t as la rg e  as A le x a n d e r B a s in  o r  the N o rth s id e .

Second, I  d e te rm in e d  i f  does used an a re a  la rg e r  than 

re p o r te d  by  K itch e n  (1974). Know n does w e re  fre q u e n tly  seen in  both 

A le xa n d e r B as in  and the N o rth s id e  (T ab le  3). E ig h t o f the 13 known 

does w e re  seen in  bo th  a re a s . K itc h e n  d id  no t obse rve  any doe 

m ig ra t io n  betw een A le x a n d e r B a s in  and the N o rth s id e . R e ich e l 

(1976), in  a s h o r t s tu d y  o f p ro n g h o rn  faw n m o r ta l i t y  on the N a tio n a l 

B iso n  Range in  1975, re p o r te d  the m ovem en t o f one doe f ro m  

A le x a n d e r B as in  to  an a re a  not in c lu d e d  in  th is  s tu d y , bu t d id  not 

ob se rve  any doe m ovem ents  be tw een A le x a n d e r B a s in  and the 

N o rth s id e .
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T a b le  2. N u m b e r o f bu ck  te r r i t o r ie s  
each known doe was s igh ted  on.

Doe
N u m b e r t e r r i t o r ie s  

seen on

O R Y L 5

SH 1 3

SH 2 4

SSD 5

YY 4

Y L 5

OO 2

NN 3

HB 4

LH B 4

RSH 5

RCH 4

RHO 4
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T a b le  3. N u m b e r o f s ig h tin g s  o f each know n doe in  the tw o a re as  o f 
the  s tu d y  and the  nu m b e r o f t im e s  each doe w as known to  change 
f r o m  one a re a  to  the o th e r.

Doe

N u m b e r o f s ig h tin g s

T o ta l
s ig h tin g s

S h ifts
betw een

a reas
(runs)N o rth s id e

A le x a n d e r
B a s in

O R Y L 20 18 38 7

SH 1 12 12

SH 2 22 22

SSD 37 1 38

Y Y 3 38 41 3

Y L 22 18 40 9

OO 33 33

NN 22 22

HB 26 1 27 2

L H B 7 16 23 4

RSH 4 5 9

RCH 11 1 12

RHO 7 7

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



20

F iv e  o f the does seen bo th  in  A le x a n d e r B a s in  and the 

N o rth s id e  w e re  seen m o re  than once on both a re a s . W hen those does 

s w itc h e d  a re a s , th e y  u s u a lly  s tayed on th a t a re a  fo r  s e v e ra l weeks 

b e fo re  m o v in g  aga in . A l l  these does showed s ig n if ic a n t ly  fe w e r s h if ts  

be tw een A le x a n d e r B a s in  and the N o rth s id e  (o n e -sa m p le  runs  te s t 

y ie ld s  p < .05) than  w ou ld  be expected  i f  the  does w e re  m o v in g  f ro m  

one a re a  to  the  o th e r ra n d o m ly .

P a tte rn  o f Use

H om e range  s iz e  is  u se fu l, bu t g ive s  in co m p le te  in fo rm a tio n  

on how does use an a re a . A  doe co u ld  have been seen on m o re  than 

one b uck  t e r r i t o r y  bu t s t i l l  con cen tra te d  h e r a c t iv i ty  in  a subarea  of 

h e r  to ta l hom e range , o r  a doe cou ld  have used a l l  a reas  o f h e r home 

range  e q u a lly . T o  d e te rm in e  how in d iv id u a l does sha red  A le xa n d e r 

B a s in  and the N o rth s id e  w ith  o th e r does, I  co m p a red  in d iv id u a l doe 

use to  g e n e ra l doe use as shown b y  a l l  does on both a reas  th roug h o u t 

the f ie ld  season.

G en e ra l doe use was shown b y  c o m p ilin g  a l l  doe s ig h tin g s  

f o r  the f ie ld  season on one m ap of A le x a n d e r B a s in  o r  the N o rth s id e .

A  g r id  p laced  o v e r the m aps d iv id e d  th e m  in to  4.05 ha b lo c k s . Each 

b lo c k  co n ta in in g  doe s ig h tin g s  was num be red  co n s e c u tiv e ly , and the 

n u m b e r o f doe s ig h tin g s  p e r  b lo c k  counted, g iv in g  a n u m e r ic a l re c o rd  

o f doe s ig h tin g s  in  each s e c tio n  of A le x a n d e r B a s in  o r  the N o rth s id e .
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A  s e p a ra te  m ap was a ls o  kep t f o r  each know n doe, show ing the 

lo c a tio n  o f h e r  s ig h tin g s . These in d iv id u a l m aps w e re  d iv id e d  in to  

the  sam e b lo cks  and the n u m b e r o f s ig h tin g s  p e r b lo c k  re c o rd e d . The 

p ro p o r t io n  of s ig h tin g s  p e r b lo c k  fo r  each in d iv id u a l doe was com pared  

to  the  c o rre s p o n d in g  p ro p o r t io n  o f s ig h tin g s  p e r b lo c k  fo r  g e n e ra l doe 

use us in g  the S pearm ann R ank C o r re la t io n  C o e ffic ie n t.

A  doe us in g  the  sam e a rea s  o f A le x a n d e r B a s in  o r  the 

N o rth s id e  in  the  sam e re la t iv e  fre q u e n c ie s  as o th e r does w ou ld  show 

a c o r re la t io n  o f 1 .0 . I f  a doe used o n ly  a p o r t io n  o f A le x a n d e r B a s in  

o r  the N o rth s id e  o r  used v e r y  d if fe re n t se c tio n s  than the re s t o f the 

does, the  c o r re la t io n  c o e ff ic ie n t w ou ld  be n e ga tive . I f  a doe used the 

a re a s  ra n d o m ly  in  c o m p a r is o n  to  g e n e ra l use shown b y  o th e r does, 

the  c o r re la t io n  c o e ff ic ie n t w ou ld  be c lo se  to  z e ro . T o  c o n f irm  th is  

b e h a v io r o f the c o r re la t io n  c o e ff ic ie n t,  the lo c a tio n s  o f a known doe 

w e re  ra n d o m ly  p la ced  on the  N o rth s id e  o r  A le x a n d e r B a s in  g r id s .

The c o r re la t io n  be tw een g e n e ra l doe use and the  ’ ’ra n d o m iz e d " doe 

was com puted. These  c o r re la t io n s  w e re  a l l  c lose  to  z e ro  (m ean rg  

f o r  13 known does = -.0 4 3 7 ).

M ost o f the  c o r re la t io n  c o e ff ic ie n ts  fo r  known doe use vs . 

use by  a l l  does w e re  s tro n g ly  p o s it iv e  (m ean rg  = +.4418) (T ab le  4), 

in d ic a tin g  th a t each know n doe tended to  use the sam e a reas in  the 

sam e fre q u e n c ie s  as o th e r  does. In  o th e r w o rd s , in d iv id u a l does 

c o n tr ib u te d  s im i la r ly  to  the co m p o s ite  m aps, and d id  not show
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T a b le  4 . Spearm ann R ank C o r re la t io n  
C o e ffic ie n ts  and c o rre s p o n d in g  Z  va lues 
c o m p a rin g  use b y  a l l  does w ith  use by 
known does.

Doe

N o rth s id e
A le xa n d e r

B a s in

rs Z rs Z

O R Y L + .54 +3.48 + .18 +1.31

SH 1 + .42 +2.66

SH 2 + .42 +2.67

SSD + .63 +4.06

Y Y + .38 +2.42 + .57 +4.13

Y L + .66 +4.20

OO + .64 +4.66

NN + .48 +3.07

HB + .70 +4.47

LH B + .33 +2.12 + .57 +4.17

RSH - .10 - .67 + .25 +1.84

RCH + .38 +2.45

RHO + .44 +2.81

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



23

d if fe re n t ia l  use o f su b a re a s . The one ne ga tive  c o r re la t io n  va lu e  was 

the  re s u lt  o f RSH be in g  seen a few  tim e s  in  one a re a  o f the  N o rth s id e  

th a t does used in fre q u e n t ly .

S igh tings  fo r  each known doe f o r  the  1976 f ie ld  season m ay 

no t g ive  a co m p le te  p ic tu re  o f the a c tu a l hom e range of those does. 

S om etim es a f te r  in s p e c tin g  a l l  the v is ib le  doe groups in  A le x a n d e r 

B a s in  and the N o rth s id e , I  s t i l l  d id  no t lo ca te  a l l  m y  known does. 

E ith e r  I  cou ld  no t see the does, a p o s s ib i l i ty  in  the  un du la ting  h i l ls ,  

e s p e c ia lly  i f  the  p ro n g h o rn s  w e re  bedded (B ro m le y  1977), o r  the  does 

w e re  u s in g  a re a s  no t in c lu d e d  in  m y  s tu d y  a re a .

To  d e te rm in e  i f  th e re  w as a b ias  a g a in s t see ing  p ro n g h o rn s  

in  A le x a n d e r B a s in , I  re c o rd e d  lo c a tio n  and s ize  o f doe g roups in  tw o 

w ays . F i r s t ,  e a r ly  m o rn in g  lo c a tio n s  o f p ro n g h o rn s  w e re  m apped 

f r o m  the ju n c tio n  o f the to u r  ro a d  and the T r is k y  C re e k  s e rv ic e  ro ad  

( T r is k y  C re e k  m aps), o v e r lo o k in g  the  e n t ire  A le x a n d e r B a s in .

Second, I  m apped the lo c a tio n s  and s iz e s  o f doe g roups seen f ro m  the 

to u r  ro ad  (d a ily  m a p s). A le x a n d e r B a s in  con ta ins  f iv e  d raw s and 

m any s m a ll h i l ls  th a t can h ide  p ro n g h o rn s  when v iew ed  f ro m  the to u r  

ro ad . D a ily  m aps m a y re f le c t  th is  b ia s , and doe lo c a tio n s  d if fe re d  

s ig n if ic a n t ly  be tw een d a ily  m aps and T r is k y  C re e k  maps (X^ = 191.4, 

20 d . f . ,  p < .01).

The d if fe re n c e s  in  the  tw o se ts  o f data cou ld  re f le c t  a b ia s  

aga inst see ing does in  A le x a n d e r B a s in  f r o m  the to u r  road , o r  i t
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co u ld  re f le c t  d i f fe re n t ia l  use o f the  b a s in  d u r in g  d if fe re n t t im e s  o f the 

day. The  T r is k y  C re e k  m aps w e re  a lw ays taken  e a r ly  in  the m o rn in g  

w h ile  the d a ily  m aps w e re  take n  la te r  in  the m o rn in g  a n d /o r  even ing . 

In  v ie w  o f th is  p o s s ib le  b ia s , the a c tu a l hom e ranges o f the known 

does cou ld  be la r g e r  than  is  ap p a ren t f ro m  the lo c a tio n s  I  re co rd e d . 

The p a tte rn  o f use shown cou ld  a lso  be s l ig h t ly  d if fe re n t.

The T y p ic a l Doe H om e Range

Some a ttr ib u te s  o f a ty p ic a l doe hom e range on the N a tio n a l 

B iso n  Range can be gene ra ted  f r o m  the above data and f ro m  m y  

o b s e rv a tio n s . Does used a reas  of the  B iso n  Range th a t w e re  

r e la t iv e ly  f la t  g ra ss la n d s  se p a ra ted  b y  low  r id g e s . Does d id  no t use 

a l l  a reas  in  A le x a n d e r B a s in  o r  the N o rth s id e  eq ua lly ; they w e re  

seen m o re  o ften  in  lo w e r a re a s  such as d raw s and a reas  f a i r ly  c lose  

to  w a te r . Doe hom e ra nge s  r a r e ly  extended ou ts id e  a reas  not 

in c lu d e d  in  a buck t e r r i t o r y .  In s iz e , a ty p ic a l doe hom e range was 

la r g e r  than  A le x a n d e r B a s in  o r  the N o rth s id e , a lthough a c t iv ity  w ou ld  

be cen te re d  in  one o f these  a rea s  a t any p o in t in  t im e . The m ovem ent 

o f in d iv id u a lly  know n does cou ld  no t be d is tin g u is h e d  f ro m  the 

c o lle c t iv e  m ovem e n ts  o f a l l  does.

Seasonal Use o f A le x a n d e r B a s in  and the N o rth s id e

I exam ined  seasona l use to  d e te rm in e  i f  the p a tte rn  o f use 

shown in  the  p re v io u s  s e c tio n  was the re s u lt  o f does u s in g  th a t e n t ire
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a re a  th ro u g h o u t the s u m m e r, o r  the  re s u lt  o f d if fe re n t ia l seasona l 

use. I f  a c e r ta in  n u m b e r o f does in h a b it a la rg e  a re a  w ith  no 

sea sona l change, the  p o s s ib i l i ty  o f one doe m e e tin g  an o th e r 

p a r t ic u la r  doe is  r e la t iv e ly  lo w . The p o s s ib i l i ty  o f tw o p a r t ic u la r  

does m e e tin g  is  m uch h ig h e r i f  o n ly  s m a ll a rea s  w ith in  the 

la r g e r  a re a  a re  used b y  the  does a t any p o in t in  t im e .

Separate  an a lyses  fo r  A le x a n d e r B as in  and the N o rth s id e  

d e s c rib e d  doe use o f each a re a  th ro u g h o u t the  f ie ld  season. The 

f ie ld  season was d iv id e d  in to  2 -w eek  p e r io d s . F e w e r o b se rva tio n s  

w e re  taken  in  the  s p r in g  than  in  the s u m m e r, so s ig h tin g s  in  the 

f i r s t  tw o  t im e  p e rio d s  in  A le x a n d e r B a s in  and the f i r s t  th re e  

t im e  p e rio d s  in  the N o rth s id e  w e re  lum ped  to  o b ta in  la rg e  enough 

nu m be rs  fo r  a n a ly s is . S igh tin gs  o f a l l  does seen d u r in g  each 

t im e  p e r io d  w e re  c o m p ile d  on m aps and d iv id e d  in to  b lo cks  as 

b e fo re . T h is  t im e , h o w e ve r, 16,2 ha b lo cks  w e re  used to  ob ta in  

adequate sam p le  s iz e s . The hyp o th e s is  o f no seasona l change in  

doe lo ca tio n s  w as te s te d  b y  c h i-s q u a re . S ig n ific a n t d iffe re n c e s  in  

nu m b e r o f s ig h tin g s  p e r b lo c k  fo r  a l l  t im e  p e rio d s  w e re  found in  

A le x a n d e r B a s in  (X2 = 7 2 2 .4 , 120 d . f . ,  p < .0 1 ) and the  N o rth s id e  

(X2 = 348.1, 60 d . f . , p < .01), in d ic a tin g  tha t does used a reas 

in  d if fe re n t fre q u e n c ie s  d u r in g  the  co u rse  o f the  f ie ld  season.
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A le x a n d e r B a s in  seasona l use . T h ro u g h o u t the f ie ld  season, 

does used the a re a  a lo ng  the to u r  ro a d  in  A le x a n d e r B a s in  (F ig . 2).

In  la te  June and e a r ly  J u ly , does a lso  s ta r te d  us in g  the m id d le  o f the 

b a s in , and by  m id - J u ly  th e y  w e re  o ften  seen in  the  In d ian  S prings 

a re a . The does con tinued  to  use the  lo w e r a re a  (Ind ian  S prings and 

a long  the to u r  ro a d , e s p e c ia lly  Sabine C re e k ) th rou g ho u t J u ly  and 

e a r ly  A ugu s t.

N ot a l l  a re as  o f A le x a n d e r B a s in  w e re  used b y  does. The 

m id d le  o f the  b a s in  and the  a re a  a round  Ind ian  S prings  w e re  not used 

u n t i l  la te  June, though the y  w e re  used fre q u e n tly  a f te r  th a t t im e .

Does w e re  r a r e ly  seen on o r  at the base o f A n te lo pe  R idge , o r  in  the 

sou the as te rn  s e c tio n  o f A le x a n d e r B a s in .

N o rth s id e  seasona l use . The a rea s  o f m o s t in te n s iv e  use 

in  the  N o rth s id e  w e re  the A m p h ith e a te r  and the f la t  a reas  around  

the to u r ro ad  as i t  com es f ro m  A le x a n d e r B a s in  (F ig . 3). These 

a reas w e re  used th ro u g h o u t the  f ie ld  season. F o r  a s h o r t t im e  n e a r 

the end of June and b e g in n in g  o f J u ly , does w e re  seen on the r id g e  

top between the A m p h ith e a te r  and the Faw n B o w l. In  e a r ly  A ugust 

does a lso  s ta r te d  us in g  the r id g e  top  a long the so u the rn  boundary  

fence between the N o rth s id e  and A le x a n d e r B a s in . A t the sam e t im e , 

s e v e ra l doe g roups  w e re  s ig h te d  w es t o f the Faw n B o w l, a t the 

ju n c tio n  of the  to u r  ro ad  and the ro ad  lea d in g  to  the s lau gh te rhouse
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F ig .  3. N o r th s id e , s h o w in g  A m p h ith e a te r  and  a re a s  a lo n g  
to u r  ro a d  used  b y  does.
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and b is o n  c o r ra ls .

Does w e re  not seen n o rth  of the  to u r  ro a d  a round  M is s io n  

C re e k . Does w e re  r a r e ly  seen in  the Faw n B o w l o r  a round  the 

s la u g h te rh o u se .

D oe-D oe R e la tio n sh ip s  

R e la tio n s h ip s  betw een does w e re  ana lyzed  b y  exa m in ing  the  

s ta b i l i t y  in  s ize  and c o m p o s itio n  o f doe g ro u p s . T h e o re t ic a lly ,  tw o 

b a s ic  op tions  a re  open fo r  bo th  the  s iz e  and c o m p o s itio n  o f doe g roup s . 

The s ize  o f doe groups can be cons tan t o r  can flu c tu a te  o ve r a p e r io d  

o f t im e . G roups can a lw ays  be com posed o f the  sam e does, o r  

g roup s  can co n ta in  d if fe re n t co m b in a tio n s  o f in d iv id u a ls . The in t e r ­

a c tio n  of g roup  s iz e  and c o m p o s itio n  leads to  s e v e ra l p o s s ib le  

a rra n g e m e n ts  o f does th a t d i f fe r  w id e ly  in  how does in te ra c t w ith  one 

a n o th e r: a) constan t doe g roup  s iz e  and c o m p o s itio n , b) constan t doe 

g roup  s ize  and chang ing  g roup  c o m p o s itio n , and c) chang ing doe 

g roup  s iz e  and c o m p o s itio n . S itu a tio n  (a) w as p re d ic te d  f ro m  G e is t 's  

(1974) th e o ry . T o  i l lu s t r a te  th is  s itu a tio n , c o n s id e r A le x a n d e r B a s in  

w ith  14 does, a rra n g e d  in  one g roup  of e ig h t and one g roup  of s ix .

The sam e does w o u ld  a lw ays be in  the sam e g ro up , so does w ou ld  

a s s o c ia te  o n ly  w ith  the does in  th e ir  g ro up .

In  s itu a tio n  (b), the 14 does in  A le x a n d e r B a s in  m ig h t be 

a rra n g e d  in  a g roup  o f e igh t does and a g roup  o f s ix  does, bu t
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m e m b e rs h ip  w ou ld  not be s ta b le . Does w o u ld  s h if t  between g roups , 

and w ou ld  a sso c ia te  w ith  a l l  13 o th e r does seen in  A le x a n d e r B as in . 

T h is  m ig h t o c c u r, fo r  in s ta n ce , i f  suba reas w ith in  A le xa n d e r B as in  

had fo ra g in g  ro o m  fo r  o n ly  a c e r ta in  n u m be r o f a n im a ls . In th is  case, 

the  g ro up  of e ig h t m ig h t a lw ays be found in  the sam e a re a , and the 

g rou p  o f s ix  in  a d if fe re n t  a re a . S h ift in g  be tw een groups m ig h t o ccu r 

i f  each subarea  con ta ined  d if fe re n t d e s ira b le  fo ra g e .

S itu a tio n  (c) is  the s y s te m  d e s c rib e d  b y  K itc h e n  (1974). He 

o b se rve d  d a ily  o r  even h o u r ly  changes in  g roup  s iz e  and c o m p o s itio n . 

The 14 does in  A le x a n d e r B a s in  m ig h t be a rra n g e d  in  one group of 14 

one day w h ile  the  next day th e y  m ig h t be a rra n g e d  in  a g roup o f th re e , 

a g roup  o f s ix ,  and a g roup  o f f iv e .  The th ir d  day the y  m ig h t s t i l l  be 

in  g roups of th re e , s ix ,  and f iv e ,  bu t d if fe re n t does m ig h t m ake up 

these g roup s .

T y p ic a l Doe G roup S ize and C o m p o s itio n

The s ize  and c o m p o s itio n  of doe g roups on the N a tio n a l B iso n  

Range on 28 J u ly  1976 is  f a i r l y  ty p ic a l and i l lu s t ra te s  the g ro up in g  

ten de nc ies  o f p ro n g h o rn s . D u r in g  the  m o rn in g  in  A le xa n d e r B a s in , 

th re e  g roups o f does w e re  seen: one g roup  of e ig h t co n ta in in g  known 

does L H B , Y L , and Y Y  was accom pan ied  b y  t e r r i t o r ia l  buck TH ; 

a f te r  20 m in u te s , the  second g roup  o f th re e  does m e rge d  w ith  the 

f i r s t  g roup ; the th ir d  g roup  o f 12 unknown does, lo ca te d  at the

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



31

op p o s ite  s id e  o f the  b a s in  f ro m  the f i r s t  g ro u p , was accom pan ied  by  

t e r r i t o r ia l  b u ck  L T H . T h a t even ing  in  A le x a n d e r B a s in , one doe 

g ro u p  o f 10 c o n ta in in g  Y Y  and L H B  was seen n e a r Sabine C re e k , 

unaccom pan ied  b y  a t e r r i t o r ia l  buck, though th e y  w e re  in  T H 's  

t e r r i t o r y .

In  the N o rth s id e , one g rou p  o f n ine  does co n ta in in g  SSD,

SH 2, H B , RCH, and one faw n, was seen w ith  t e r r i t o r ia l  buck A B  in  

the  A m p h ith e a te r d u r in g  the  m o rn in g . In  the  even ing a g roup  of 10 

does w ith  O R Y L , Y L , SSD, SH 2, NN , HB, and one faw n was seen 

aga in  w ith  A B , bu t the g roup  had m oved f ro m  the A m p h ith e a te r o v e r 

a r id g e  to  an a re a  c lo s e r  to  the to u r  ro ad .

The data f r o m  28 J u ly  i l lu s t ra te s  s e v e ra l t r a i t s  of p ro n g ­

h o rn  doe g roup s th a t I ob se rve d  to  be c h a ra c te r is t ic :  changing g roup  

s iz e , chang ing g roup  c o m p o s itio n , and doe g roups no t a lw ays 

accom pan ied  b y  a t e r r i t o r ia l  b u ck .

Doe G roup Size

The s ize  and c o m p o s itio n  o f doe g ro u p s , de fined  in  th is  

s tu d y  as any a n im a ls  w ith in  30 m  o f each o th e r, changed d a ily  o r 

even h o u r ly .  Some im m e d ia te  causes o f th is  w e re  obv ious. When 

chased o r  on the appearance o f da nge r, s m a lle r  p ro n g h o rn  groups 

w o u ld  band to g e th e r in to  one la rg e  g roup  when fle e in g . When the 

dange r d isa ppe a re d , these la r g e r  g roups w o u ld  b re a k  up in to  s m a lle r
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g roup s  im m e d ia te ly  o r  w ou ld  s ta y  to g e th e r fo r  a w h ile  b e fo re  d is ­

ba nd ing . T e r r i t o r ia l  bucks a lso  a c t iv e ly  in flu e n c e d  the s ize  o f doe 

g rou p s  by  h e rd in g  s t ra y  does in to  th e ir  g roup  o r  t r y in g  to  stop does 

f ro m  le a v in g  the g roup  tha t was w ith  the buck  at the t im e .

I  needed to  know i f  any tre n d s  o r  fa c to rs  no t im m e d ia te ly  

ob se rva b le  in flu e n ce d  the s ize  o f doe g roup s . The fo llo w in g  fa c to rs  

w e re  in v e s tig a te d .

Seasonal d if fe re n c e s . To  ana lyze  f o r  seasona l d iffe re n c e s  

in  s ize s  o f doe g ro u p s , I  d iv id e d  the  f ie ld  season in to  2 -w eek p e rio d s  

and c a lc u la te d  m ean g roup  s ize s  by  a ve ra g in g  the n u m b e r o f does in  

g roups seen d u r in g  each p e r io d . In  these a n a lyses , the te rm  g roup  

in c lu d e s  a s in g le  in d iv id u a l.

Even though the  range of doe g roup  s iz e s  is  la rg e  fo r  any 

t im e  p e r io d  (T a b le  5), a d e fin ite  seasona l tre n d  e x is ts  in  the s iz e  o f 

doe g roups (F ig . 4). M ean doe g roup  s ize  peaked in  la te  s p r in g , 

d ropped d r a s t ic a l ly  d u r in g  June and e a r ly  J u ly , in c re a s e d  th ro u g h  

A ugu s t, and peaked aga in  in  e a r ly  S ep tem ber. T h is  tre n d  co in c id es  

w ith  the  m a jo r  events in  the l i f e  c y c le  (K itch e n  1974). D u rin g  

p a r tu r i t io n  in  la te  M ay and e a r ly  June, does seek s e m i- is o la t io n  and 

m ove aw ay f ro m  doe g ro u p s . A f te r  faw ns a re  b o rn , does re tu rn  to  

g ro u p s , le a v in g  p e r io d ic a l ly  to  n u rse  th e ir  h idden  faw ns. The s m a ll 

g roup  s iz e  in  June re f le c ts  the la rg e  n u m b e r of does seen s in g ly  o r
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Table 5. Mean doe group size, group size  range, and number of groups observed.

3
C /)cn
o'

Overall
With 

territorial bucks
Without 

territorial bucks With fawns Without fawns

«0
03

Mean Group Number Mean Group Number Mean Group Number Mean Group Number Mean Group Number
group size of groups group size  of groups group size  of groups group size  of groups group s ize  of groups
size range observed size  range observed size  range observed size  range observed size  range observed

1 / 4 4/17 8.1 1-23 19 7.9 4-13 7 7.8 2-23 11

4/18- 5/1 12.8 9-20 4 15.0 10-20 2 9 9-12 2

5/2 5/15 8.5 6-12 4 10.0 8-12 2 7 6-8 2

5/16- 5/29 5.1 1-14 20 7.0 3-14 10 3.2 1-11 10

5/30- 6/12 3.0 1-8 12 4.0 2-4 2 1.1 1-8 9

6/13- 6/26 5.6 1-15 37 8.4 1-15 18 3.0 1-7 19 8.5 1-15 10 4.6 1-18 27

6/27- 7/10 7.7 1-22 32 8.5 4-18 17 6.4 1-22 16 10.1 4-22 7 7.1 1-18 27

7/11- 7/24 6.5 1-18 63 8.6 1-18 34 3,7 1-18 24 10.2 1-18 25 3,9 1-12 39

7/25- S / l l
7.7

8.3

1-24

4-11

66

6

8.9 1-24 41 5.4 1-15 23 9.7 2-24 29 6,4 1-16 36

8 /12- 8/21 11.7 9-14 6

8 / 2 2 - 9/4 11.1 1-18 13

9/5 - 9/18 12.5 2-19 11

9/19- 10/2 5.0 1-20 22

10/3 - 10/19 5.0 2-11 13



F ig .  4 . M e an  doe g ro u p  s iz e .
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in  g roup s  of tw o  o r  th re e . S e ve ra l w eeks a f te r  faw ns a re  b o rn , th e y  

jo in  th e ir  dam s in  a doe g ro up . The s ize  o f doe g roups in c re a se s  

th ro u g h o u t J u ly  and A ug u s t, peak ing  in  e a r ly  S ep tem ber. As ru t 

s ta r ts  in  m id -S e p te m b e r and p ro g re s s e s  in to  O c to b e r, doe group 

s ize s  d rop  s h a rp ly , re f le c t in g  in c re a s e d  h a ra s s m e n t by  t e r r i t o r ia l  

and b a c h e lo r bucks .

The range  o f doe g roup  s ize s  p e r 2 -w eek  p e r io d  is  la rg e  fo r  

a lm o s t a l l  t im e  p e r io d s , and o n ly  s u p e r f ic ia l ly  fo llo w s  the tre n d  

shown b y  m ean doe g roup  s iz e . S ing le  does as w e ll as f a i r ly  la rg e  

g roup s  w e re  seen d u r in g  a lm o s t e v e ry  2 -w ee k  p e r io d .

P re se n ce  o f b u cks . Doe g roups th a t w e re  accom pan ied  b y  a 

t e r r i t o r ia l  bu ck  w e re  s ig n if ic a n t ly  la r g e r  than  unaccom pan ied doe 

g roups (t = 5.52, 8 d . f . , p < .01) (F ig . 7, T a b le  5), in d ic a tin g  tha t 

a tte m p ts  by  t e r r i t o r ia l  bucks to  en tice  and keep does w ith  them  w e re  

s u c c e s s fu l d u r in g  the  s u m m e r.

P resence  o f fa w n s . A f te r  faw ns jo in e d  th e ir  dam s in  doe 

g ro u p s , groups w ith  faw ns con ta ined  s ig n if ic a n t ly  m o re  does than 

g ro up s  w ith o u t faw ns (t = 5.40, 3 d . f . ,  p < .02) (F ig . 6, T ab le  5). 

Tw o  p o s s ib le  exp lana tions  e x is t .  Does w ith  faw ns m ay have sought 

la r g e r  g roup s to  ga in  b e tte r  p ro te c t io n  f r o m  p re d a to rs . Faw n 

m o r ta l i t y  was h ig h  in  1976 so th e re  w e re  few  fa w n s , in d ic a tin g  heavy 

p re d a to r  p re s s u re . A ls o , faw ns m ay have been seen w ith  la rg e r
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F ig .  6. M e a n  doe g ro u p  s iz e ,  w ith  and w ith o u t  fa w n s , 1976.
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g ro up s  because the chances o f a doe w ith  a faw n be ing  in  a g roup 

in c re a s e d  as the n u m b e r o f does in  the  g ro up  in c re a s e d .

N u m b e r o f G roups

The m ean n u m b e r o f g roup s in  A le x a n d e r B a s in  o r  the 

N o rth s id e  p e r m o rn in g  o r  even ing  o b s e rv a tio n  was ca lcu la te d  fo r  each 

2 -w e e k  p e r io d  d u r in g  the  f ie ld  season (F ig . 7, T a b le  6). As expected, 

the  m ean n u m b e r o f doe g roups in c re a s e d  as the  m ean doe g roup  s ize  

de crea sed . The range  o f doe g roup  s ize s  was la rg e  though, and th e re  

d id  no t a ppea r to  be any s p e c if ic  b re a k -o f f  p o in t w h ich , i f  reached, 

caused the does to  s p l i t  in to  tw o g roup s in s te a d  o f re m a in in g  in  one 

la rg e  g ro up . A  p a ire d  sa m p le  t  te s t c o m p a rin g  the nu m be r o f doe 

groups seen e a r ly  in  the  m o rn in g  ( fro m  T r is k y  C re e k  m aps) and the 

n u m b e r o f g roups seen la te r  in  the day (A le xa n d e r B a s in  d a ily  m aps) 

in d ic a te s  tha t t im e  o f day m a y have had an e ffe c t on the  nu m be r o f 

g roups does fo rm e d . S ig n if ic a n t ly  m o re  doe g roups w e re  obse rved  

p e r  o b s e rv a tio n  p e r io d  on the  e a r ly  m o rn in g  m aps than the la te  

m o rn in g /e v e n in g  m aps (t = 4 .29 , 8 d . f . , p < .01). T h is  sup po rts  the 

idea  ra is e d  p re v io u s ly  th a t does showed a d if fe re n t p a tte rn  o f use in  

A le x a n d e r B a s in  in  the  e a r ly  m o rn in g .

Doe G roup C o m p o s itio n

Because the s ize  o f doe g roups changed, g roups o b v io u s ly  

d id  no t a lw ays  con ta in  the  sam e in d iv id u a ls . I  a n tic ip a te d  tw o
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F ig .  7. M ean  n u m b e r o f doe g ro u p s  p e r  o b s e rv a t io n  p e r io d  in  
N o r th s id e  and A le x a n d e r  B a s in .
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A le x a n d e r B a s in

N o rth s id e D a ily  m aps T r is k y  C re e k

Mean 
n u m b e r 

o f g roup s Range
N u m b e r 

o f g roup s

M ean 
n u m b e r 

o f g roups Range
N u m b e r 

o f g roups

M ean 
n u m b e r 

o f g roup s Range
N u m b e r 

of g roup s

4 /4  -4 /1 7 1.3 1-2 4 1.8 1-2 5 3 3 1

4 /1 8 -5 /1 1.0 1 1 1.0 1 2 1.0 1 1

5 /2  -5 /1 5 --- -  - — — 1.3 1-2 3 3.0 3 1

5 /1 6 -5 /2 9 1.5 1 "3 6 2.4 1-5 7 2.7 2 -5 6

5 /3 0 -6 /1 2 1.8 1-2 4 2.0 2 1 3.5 3 -4 2

6 /1 3 -6 /2 6 1.4 1 -3 9 1.6 1-4 14 2.8 1-5 6

6 /2 7 -7 /1 0 1.1 1-2 8 1.7 1-3 14 2.4 1-5 7

7 /1 1 -7 /2 4 1.4 1-2 14 1.8 1-3 19 2.5 1-5 11

7 /2 5 -8 /1 1 1.3 1-2 24 1.7 1-3 23 2.0 1-4 15

o
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p o s s ib le  doe in te ra c t io n s  w ith in  th is  fra m e w o rk .  F i r s t ,  does cou ld  

fo r m  bonds w ith  c e r ta in  o th e r does, s ta y in g  w ith  them  and thus 

fo rm in g  s m a ll su b g ro up s . These subgroups m ig h t be com posed of 

re la te d  does. L a rg e r  g roups w ou ld  be com posed o f v a r io u s  su b ­

g ro u p s . I f  som e does w e re  p o s it iv e ly  a sso c ia te d  (sam e subgroup), 

those does w o u ld  n e c e s s a r ily  be ra n d o m ly  o r  n e g a tiv e ly  assoc ia ted  

w ith  o th e r does not in  t h e ir  subg ro up . Does no t in  the  sam e subgroup 

w ou ld  m ee t s o m e tim e s , i f  and when th e ir  re s p e c tiv e  subgroups 

jo in e d  in  a la r g e r  doe g ro u p . I f  a s s o c ia tio n  was m easured  between 

a l l  does, som e does w o u ld  be p o s it iv e ly  asso c ia te d  (sam e subgroup), 

som e w ou ld  be n e g a tiv e ly  a sso c ia te d  (d if fe re n t subgroups m e e ting  

r a r e ly  o r  not a t a l l) ,  and som e m ig h t show ra ndo m  a s s o c ia tio n  

(d if fe re n t subgroups m e e tin g  o c c a s io n a lly ) .

The second p o s s ib i l i ty  is  th a t does fo rm  no s tro n g  p o s it iv e  

o r  ne g a tive  a s s o c ia tio n s  w ith  o th e r does. Doe g roups w ou ld  then be 

ag g re ga tio ns  o f in d iv id u a ls , w ith  does jo in in g  o r  le a v in g  groups 

ra n d o m ly . In  th is  case , does w o u ld  be seen in  about the  sam e 

fre q u e n c y  w ith  o th e r does in  the  sam e a re a . A n a ss o c ia tio n  m easu re  

w o u ld  show ra ndo m  a s s o c ia tio n  betw een does.

S eve ra l te s ts  w e re  ru n  to  in d ic a te  how does in te ra c te d . 

T h ese  te s ts  w e re  based on the  n u m b e r o f t im e s  each p o ss ib le  p a ir  of 

know n does w as seen in  the  sam e g roup .
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Doe a s s o c ia t io n . T o  in v e s tig a te  the  degree  o f a sso c ia tio n  

am ong known does, a 2 x n con ting e ncy  ta b le  ("o b s e rv e d  ta b le s " )  was 

c o n s tru c te d  to  d e te rm in e  the  a s s o c ia tio n  o f each known doe w ith  the n 

o th e r known does. F o r  the doe in  qu es tio n , each o b se rva tio n  of h e r 

a f te r  the n^h o th e r doe had been id e n t if ie d  w as c la s s if ie d  as seen 

w ith  th a t n^^ doe o r  as no t seen w ith  th a t n^^ doe. A  re la te d  2 x  n 

ta b le  re p re s e n tin g  the "e x p e c te d " fre q u e n c ie s  (o f the n o th e r does 

be ing  seen w ith  the  doe in  qu es tio n ) under the hypo thes is  of ra ndo m  

a s s o c ia tio n  p e rm it te d  o n e -sa m p le  c h i-s q u a re  eva lu a tio n  o f doe 

a s s o c ia tio n . I f  does fo rm e d  subgro ups, they  w ou ld  have p o s it iv e  

a s s o c ia tio n  w ith  does in  th e ir  subgroups and random  o r  negative  

a s s o c ia tio n s  w ith  does no t in  th e ir  subg roup . In th is  case, the 

expected va lues w ou ld  d i f fe r  s ig n if ic a n t ly  f ro m  the ob se rved  v a lu e s .

I f  does d id  not fo rm  bonds w ith  som e does and avo id  o th e rs , obse rved  

and expected va lu es  w ou ld  no t be s ig n if ic a n t ly  d if fe re n t.

Tw o o r  th re e  te s ts  w e re  ru n  fo r  each known doe. E ach doe 

was seen m ost fre q u e n tly  in  e ith e r  A le x a n d e r B a s in  o r  the N o rth s id e , 

and one te s t was ru n  a g a in s t the o th e r does seen p r in c ip a l ly  in  the 

sam e a re a . F o r  does seen fre q u e n tly  in  bo th  a re a s , th is  was 

re pea ted  fo r  the  seco n da ry  a re a . Each doe was a lso  tes ted  aga ins t 

a l l  o th e r known does. The fa c t th a t each known doe showed s ig n if ic a n t 

a s s o c ia tio n s  when com pared  w ith  a l l  known does (T ab le  7, la s t 

co lu m n ) is  un de rs tandab le  because a lm o s t a l l  the  known does
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T a b le  7, A s s o c ia tio n  of known does us ing  c h i-s q u a re  te s ts .

Doe

N o rth s id e A le x a n d e r B a s in
N o rth s id e  and 

A le xa n d e r B as in

X ' d. f .
P ro b .
le v e l d . f .

P ro b .
le v e l X^ d. f .

P ro b .
le v e l

O R Y L 20.66 7 < .01 3.21 3 n . s . 32.33 11 < .01

SH 1 21.50 7 < .01 39.66 11 <.01

SH 2 8.05 7 n. s. 48.00 11 < .01

SSD 13.86 7 n . s. 51.29 11 < .01

Y Y 54.80 7 < .01 10.37 3 < .02 78.64 11 < .01

Y L 27.85 7 <.01 15.87 3 < .01 43.03 11 <.01

OO 18.55 3 < .01 88.77 11 <.01

NN 33.28 7 <.01 57.21 11 <.01

HB 32.88 7 < .0 1 64.60 11 <.01

L H B 22.13 7 <.01 70.00 11 <.01

RSH 7.2 3 n. s. 21.25 11 < .0 5

RCH 17.03 7 < .0 2 33.60 11 <.01

RHO 19.04 7 < .01 40.33 11 <.01
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c e n te re d  th e ir  a c t iv it ie s  in  e ith e r  A le x a n d e r B a s in  o r  the  N o rth s id e , 

th e re b y  fo rm in g  tw o  la rg e  sub g ro u ps . The  c h i-s q u a re  va lues  among 

does o f the  sam e a rea  a re  a lso  la rg e  and m o s tly  s ig n if ic a n t (T ab le  7, 

f i r s t  and second co lu m n s ), show ing  tha t does fo rm e d  s m a lle r  su b ­

g roup s  w ith in  A le x a n d e r B a s in  and the N o rth s id e .

The pe rcen tag e  of t im e s  each know n doe p a ir  was s igh ted  

was re la t iv e ly  low  co m p a re d  w ith  the  fre q u e n c y  at w h ich  they  cou ld  

have been to g e th e r (m ean = 30 p e rc e n t), in d ic a tin g  th a t subgroups 

w e re  s m a ll o r  tha t m e m b e rs  o f a subgroup w e re  no t a lw ays seen 

to g e th e r.

Doe p a ir  a s s o c ia t io n . I needed a m e a su re  o f a sso c ia tio n  

be tw een tw o  in d iv id u a l does to  exam ine  the k in d s  o f subgroups fo rm e d , 

the  s tre n g th  o f a s s o c ia tio n s  w ith in  sub groups, and the a sso c ia tio n s  

betw een subgroups.

The ob se rve d  and expected co n tin ge n cy  ta b le s  fo r  each known

doe show ing  a s s o c ia tio n  w ith  a l l  know n does (see p re v io u s  sec tion )

w e re  a lso  used to  m e a su re  a s s o c ia tio n  be tw een in d iv id u a l does. F o r

e xa m p le , a s s o c ia tio n  be tw een does O R Y L -S H  1 was m easu red  us ing

the co n tin g e n cy  ta b le  fo r  O R Y L  and the ta b le  fo r  SH 1. U sing

O R Y L 's  ta b le , the  o bse rve d  and expected n u m b e r o f t im e s  O R Y L  was

(O -  E )^
and w as no t seen w ith  SH 1 w e re  used in  the fo rm u la  ----- -------- and

sum m ed  to  ob ta in  a s in g le  n u m b e r. I f  does w e re  seen to g e th e r m o re
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than  the  expected v a lu e , the n u m b e r was designa ted  p o s it iv e , and i f  

the  does w e re  seen to g e th e r fe w e r t im e s  than expected, the nu m be r 

w as des igna ted  n e ga tive . A n o th e r a s s o c ia tio n  va lue  fo r  the O R Y L - 

SH 1 p a ir  w as s im i la r ly  ob ta ined  f ro m  the con ting e ncy  tab les  co n ­

s tru c te d  fo r  SH 1. The tw o  n u m b e rs  fo r  the  doe p a ir  w e re  then 

ave raged  to  g ive  a s in g le  n u m b e r d e s c r ib in g  O R Y L-S H  1 a sso c ia tio n . 

A s s o c ia t io n  va lu e s  fo r  the  78 p a irs  o f does (T ab le  8) show a w ide  

range  (-4 .5 9  to  +17.51). T h ir ty -n in e  o f the doe p a irs  have va lues 

g re a te r  than z e ro , 25 o f w h ich  a re  r e la t iv e ly  s tro n g  a s s o c ia tio n s . 

T h ir ty -n in e  o f the  p a irs  a re  n e g a tive , w ith  25 p a irs  show ing  s tro n g  

ne ga tive  a s s o c ia tio n s .

The a s s o c ia tio n  va lues  shown b y  does O R Y L  and NN a re  

ty p ic a l and p o in t out som e in te re s t in g  fe a tu re s  of th is  a s s o c ia tio n  

m e a su re . NN w as seen e x c lu s iv e ly  in  the N o rth s id e  w h ile  O R Y L  

was seen a lm o s t an equa l n u m b e r o f t im e s  in  A le x a n d e r B as in  and in  

the N o rth s id e . The range  o f a s s o c ia tio n  va lues  betw een NN and the 

o th e r known does w as -3 .50  to  +6.88. O R Y L  had a s m a lle r  range 

o f va lu es  (-2 .8 0  to  +2 .35). B o th  does showed p o s it iv e , random , 

and n e g a tive  a sso c ia tio n s  w ith  does occupy ing  s im i la r  hom e ranges, 

aga in  in d ic a tin g  s m a ll sub g ro ups . In te re s t in g ly ,  the m agn itude  of 

p o s it iv e  a s s o c ia tio n  va lu es  shown b y  O R Y L  and NN fo r  o th e r 

N o rth s id e  does is  s im i la r  a lth ough  NN spent a l l  h e r  t im e  in  the 

N o rth s id e  w h ile  O R Y I. was o n ly  seen in  the N o rth s id e  h a lf the  t im e .
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A s s o c i a t i o n  v a l u e s  v a r y  s o m e w h a t  w i t h  t h e  n u m b e r  o f  t i m e s  e a c h  d o e  

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

w e r e  r e l a t i v e l y  l o w .

U sing  a s s o c ia tio n  va lu es  g re a te r  than 1, I  d ia g ra m m e d  the 

re la t io n s h ip s  am ong a l l  the  known does (F ig . 8). The leng th  o f lin e s  

l in k in g  does is  in v e rs e ly  p ro p o r t io n a l to  the s tre n g th  o f the a s s o c i­

a tio n . S o lid  lin e s  show a s s o c ia tio n  va lu e s  g re a te r  than 2 w h ile  dotted 

lin e s  show a s s o c ia tio n  va lu e s  betw een 1 and 2. Tw o  groups a re  

im m e d ia te ly  re c o g n iz a b le , one to  the le f t  com posed o f does seen 

m o s t ly  in  A le x a n d e r B a s in  (OO, Y Y , L H B ) and the o th e r on the r ig h t  

o f does seen m o s tly  in  the N o rth s id e  (H B , SSD, NN, SH 1, SH 2,

R C H , RHO ). Y L , O R Y L , and RSH ap pea r p e r ip h e ra l to  the tw o m a in  

g roup s and w e re  seen re g u la r ly  in  bo th  A le x a n d e r B a s in  and the 

N o rth s id e . L o o k in g  a t a s s o c ia tio n  va lu e s  g re a te r  than 2 (s o lid  lin e s ) , 

s e v e ra l s m a ll g roups  a re  e v id e n t. C lo s e r  e x a m in a tio n , ho w eve r, 

re v e a ls  tha t m e m b e rs  o f these  subgroups a re  no t a lw ays found 

to g e th e r. F o r  exam p le , SSD had f iv e  a sso c ia tio n s  g re a te r  than 2, 

bu t o n ly  tw o o f these (SH 1 and SH 2) w e re  c lo s e ly  asso c ia te d  w ith  

each o th e r. Doe SSD was a sso c ia te d  c lo s e ly  w ith  HB (+ 6 .2 ) and 

N N  (+ 6 .9 ). I f  these  p o s it iv e  va lu e s  re p re s e n te d  m o re -o r - le s s  

co n s tan t com pan ionsh ip , HB and NN w ou ld  have been c lo s e ly  a s s o ­

c ia te d  th e m s e lv e s . H o w e ve r, NN  and H B showed f a i r ly  low  p o s it iv e  

a s s o c ia tio n  (+ 1 .2 ). Rvcn the h ighes t p o s it iv e  a s s o c ia tio n s  re p re s e n t
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f le x ib le  and d yn a m ic  com p an ionsh ip  p a tte rn s .

The s tro n g e s t a s s o c ia tio n s  w e re  be tw een p a irs  o f does, not 

la r g e r  g ro u p s . Does appeared  to  have a few  does w ith  w h ich  they 

a s so c ia te d  c lo s e ly , and then  m o re  does w ith  w h ich  th e y  w e re  seen 

le ss  o fte n , bu t w ith  w h ich  th e y  s t i l l  had p o s it iv e  a s s o c ia tio n s . Each 

doe seem ed to  have h e r  own nested  h ie ra rc h y  o f does she assoc ia ted  

w ith .  E ven fo r  c lo s e ly  a sso c ia te d  does, these h ie ra rc h ie s  w e re  not 

the  sam e.

I  a n tic ip a te d  a s ys te m  of e ith e r  s m a ll d is c re te  subgroups o r  

o f ra n d o m  in te ra c t io n s  betw een does. The sys te m  re ve a le d  b y  these 

a s s o c ia tio n s  appears  to  be in te rm e d ia te . Does fo rm e d  m o d e ra te ly  

s tro n g  bonds w ith  a few  o th e r does, bu t d id  not s ta y  w ith  those does 

e x c lu s iv e ly . T h is  s y s te m  appea rs  to  be f le x ib le ,  w ith  does m ov ing  

about as in d iv id u a ls  ra th e r  than in  d is c re te  g roup s . T h is  sys tem  of 

doe a s s o c ia tio n  f i t s  w e ll  w ith  the  fin d in g s  th a t does se a so n a lly  use 

d if fe re n t sec tio n s  o f A le x a n d e r B a s in  and the N o rth s id e . Because 

does use r e la t iv e ly  s m a ll a re a s  a t any one t im e , the o p p o rtu n it ie s  fo r  

m e e tin g  and a s s o c ia tin g  w ith  o th e r does and o th e r doe groups a re  

g re a te r  than i f  does a re  sp rea d  o v e r a la rg e  a re a .

Doe Hom e Range C o r re la t io n

A d d it io n a l in fo rm a tio n  about doe a s s o c ia tio n  can be ga the red  

b y  c o m p a rin g  in d iv id u a l hom e range lo c a tio n . I f  the  am ount o f hom e
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r a n g e  o v e r l a p  s h o w n  b y  d o e  p a i r s  p o s i t i v e l y  c o r r e l a t e s  w i t h  t h e  

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

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

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

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

d i f f e r e n t  t i m e s .

Doe hom e range s ize  and p a tte rn  o f use w e re  com pared  by  

u s in g  in d iv id u a l m aps show ing  s ig h tin g s  o f each known doe. E ach map 

was d iv id e d  in to  4.05 ha g r id  b lo c k s  and the n u m b e r o f s ig h tin g s  p e r 

b lo c k  re c o rd e d . The  S pearm ann R ank C o r re la t io n  C o e ffic ie n t was 

used to  co m p a re  the n u m b e r o f s ig h tin g s  p e r b lo c k  fo r  the two 

m e m b e rs  o f each doe p a ir  (T ab le  9). S ix ty -s ix  o f the 78 doe p a irs  

w e re  n e g a tiv e ly  c o r re la te d ; 12 p a irs  w e re  p o s it iv e ly  c o r re la te d . The 

la rg e  num ber o f n e g a tive  c o r re la t io n s  in d ic a te s  th a t though does 

g e n e ra lly  used the sam e a reas  in  A le x a n d e r B a s in  and the N o rth s id e , 

th e re  w as m uch in d iv id u a l v a r ia t io n  in  e x a c tly  w hat a reas  w e re  used 

and the p a tte rn  o f use. I t  a ls o  em phas izes  the independence of 

in d iv id u a l does.

The a s s o c ia tio n  va lu e s  and the hom e range c o r re la t io n  

m e a su re s  w e re  com pared  fo r  a l l  p a irs  o f does us ing  the Spearm ann 

R ank C o r re la t io n  C o e ffic ie n t (i-g = +6841, 77 d. f . , p < ,001). The 

tw o  m e a su re s  w e re  s tro n g ly  p o s it iv e ly  c o r re la te d , in d ic a tin g  tha t 

does tended to  asso c ia te  when they w e re  in  the sam e a re a . I f  does
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T a b l e  9 .  C o m p a r i s o n  o f  k n o w n  d o e  l o c a t i o n s  a n d  s t a t i s t i c a l  s i g n i f i c a n c e .

O R Y L  S H  1 S H  2 S S D  Y Y  Y L  O O N N H B L H B  R S H  R C H  R H O

O R Y L

S H  1

S H  2

S S D

Y Y

Y L

O Ô

N N

H B

L H B

R S H

R C H

R H O

-  . 5 6
*

- . 3 8 -  . 3 5
*

- . 3 3
*

- . 2 1 -  . 3 8
*

-  . 3 6
*

- . 5 1
»  *

- . 4 8
*  *

-  . 3 3 - . 0 1 -  . 5 4
*

-  . 3 5 +  . 3 9 - . 7 1
*  *

-  . 4 0
*

-  . 9 3  
*  *

- . 1 6 - . 1 4 - . 5 1
*  *

- . 7 3
*  *

- . 3 7 - . 7 2
*  *

+  . 5 5  
*  *

-  . 7 8
*  *

- . 0 4 -  . 9 6
*  -.c

+  . 3 0 +  . 3 4 -  . 6 3
*  *

-  . 4 0 - . 1 8 +  . 0 4

-  . 7 7
*  *

-  . 2 2 -  . 7 4
*  *

+  . 4 1
*

+  . 4 0 - . 5 4
*  *

- . 3 7 +  . 0 9 -  . 1 5

-  . 1 4 +  . 2 7 - . 7 9
*  *

- . 7 1
*  *

- . 1 6 - . 3 0 -  . 5 7
*

- . 7 8
*  *

-  . 3 8
*

- . 1 4 - . 1 1 +  . 0 3 - . 2 1 +  . 0 5 - . 3 4

- . 9 1
*  jjt

- . 8 4
*  *

-  . 3 5 * -  . 5 9
*  *

-  . 8 0
*  *

-  . 9 0
*  *

- . 0 8 -  . 5 8
*  Jjc

-  . 1 5 -  . 2 2 - . 2 1

-  . 7 7
❖ *

- . 6 2
*  *

-  . 3 0 -  . 3 0

+  . 0 6 -  . 0 7 -  . 8 5
*  *

-  . 1 2 -  . 8 5
*  *

-  . 9 9
*  *

-  S p e a r m a n n  R a n k  C o r r e l a t i o n  C o e f f i c i e n t  ( r g )
-  S t a t i s t i c a l  s i g n i f i c a n c e  *  p  <  . 0 5

* * p < . 0 1



52

w e re  n e g a tiv e ly  a sso c ia te d . I t  w as because they  used d if fe re n t a re as , 

no t because th e y  w e re  a c t iv e ly  a vo id in g  each o th e r b y  us ing  the same 

a re a s  a t d if fe re n t t im e s .

When c h i-s q u a re  a s s o c ia tio n  va lues and hom e range c o r r e ­

la tio n s  fo r  each p a ir  o f does a re  g raphed  (F ig . 9), po in ts  l ie  in  a l l  

fo u r  q u a d ra ts . Q u a d ra t I  con ta ins  po in ts  o f 11 doe p a irs  tha t showed 

bo th  p o s it iv e  a s s o c ia tio n  and p o s it iv e  hom e range c o r re la t io n .

Q u a d ra t I I I  con ta ins  28 doe p a irs  th a t w e re  bo th  n e g a tiv e ly  assoc ia ted  

and n e g a tiv e ly  c o r re la te d . One p o in t in  Q ua d ra t IV  d e sc rib e s  the 

LH B -R S H  doe p a ir  tha t was n e g a tiv e ly  asso c ia te d , bu t occupied 

p o s it iv e ly  c o r re la te d  hom e range ar ea. Q uadra t I I  con ta ins  po in ts  

fo r  doe p a irs  th a t showed p o s it iv e  a s s o c ia tio n , bu t occupied n e g a tiv e ly  

c o r re la te d  lo c a tio n s . These nega tive  c o r re la t io n s  w e re  not la rg e , 

in d ic a tin g  th a t these does sh a red  a few  a re a s , bu t m o s tly  used 

d if fe re n t a re a s . The p o s it iv e  a s s o c ia tio n  betw een these p a irs  m ust 

in d ic a te  tha t when th e y  w e re  in  the sam e a re a  the y  asso c ia ted  in  the 

sam e g roup .

D o e -B u c k  R e la tio n s h ip s  

Does w e re  seen a lm o s t e x c lu s iv e ly  on buck te r r i t o r ie s .

T h e re  w e re  fo u r  te r r i t o r ie s  in  the N o rth s id e  and th re e  te r r i to r ie s  in  

A le x a n d e r B as in  w h e re  does w e re  seen d u r in g  the  1976 f ie ld  season 

(F ig . 10). B a c h e lo r b u cks , in  g roups o r  s in g ly ,  s tayed in  a reas
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F ig .  9. G ra p h  o f c h i- s q u a re  a s s o c ia t io n  m e a s u re s  and h o m e  
ra n g e  c o r r e la t io n s  p e r  kn o w n  doe p a ir .
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F ig .  10. L o c a tio n s  o f b u c k  t e r r i t o r ie s ,  N o r th s id e  and 
A le x a n d e r  B a s in , 1976.
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c lo s e  to  t e r r i t o r ie s ,  p re s u m a b ly  re m a in in g  as c lose  to  fem a le s  as 

p o s s ib le .

Doe s o c ia l s t ru c tu re ,  as i t  e m e rg es  f ro m  the p re v io u s  

s e c tio n s , is  f le x ib le  in  te rm s  o f doe g roup  s ize  and c o m p o s itio n .

A  s tu d y  o f d o e -b u ck  re la t io n s h ip s  th ro u g h o u t the  f ie ld  season g ives 

som e in s ig h ts  in to  m a te  s e le c tio n  and i t s  re la t io n s h ip  to  doe s o c ia l 

o rg a n iz a tio n .

T h e re  a re  tw o  b a s ic  types o f m ate se le c tio n  b y  fe m a le s  

am ong t e r r i t o r ia l  sp e c ie s . F i r s t  is  the s ite  h yp o th e s is , in  w h ich  

fe m a le s  choose the m a le  w ith  the  h ig h e s t q u a lity  t e r r i t o r y ,  th e re b y  

eq ua ting  t e r r i t o r ia l  q u a lity  w ith  ge n e tic  f itn e s s . Second is  the 

b e h a v io ra l d iffe re n c e  h y p o th e s is , in  w h ich  fe m a le s  choose the m a le  

w ith  the bes t c o u rts h ip  d is p la y  (H a r tz le r  1972). F o r  the  s ite  

h yp o th es is  to  be tru e , does m u s t be ab le  to  d is t in g u is h  between 

t e r r i t o r ie s .  P re s u m in g  does a tte m p t to  eat the  h ig h e s t q u a lity  

fo ra g e  to  m a x im iz e  e n e rg y  a v a ila b le  fo r  p reg n a ncy  and la c ta tio n , 

they  should  spend as m uch  t im e  as p o s s ib le  in  te r r i t o r ie s  w ith  the 

b e s t fo ra g e , and th e re fo re  w ith  the bes t buck. I f  the s ite  hypo thes is  

is  t ru e ,  th e re  shou ld  be a p o s it iv e  c o r re la t io n  betw een the am ount o f 

t im e  does spent on a b u c k 's  t e r r i t o r y  d u r in g  the  s u m m e r and h is  

b re e d in g  success d u r in g  the  ru t  in  S ep tem ber and O c to b e r. I f  the  

b e h a v io ra l d iffe re n c e  h yp o th e s is  is  t ru e ,  th e re  need no t be a c o r r e ­

la t io n  betw een am ount o f t im e  spent on a b u c k 's  t e r r i t o r y  and h is

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



56

b re e d in g  succe ss .

Tw o te s ts  w e re  ru n  to  d e te rm in e  how does used buck 

te r r i t o r ie s .  F i r s t  I  co m pa re d  t e r r i t o r ia l  buck s ig h tin g s  w ith  o r  

w ith o u t does. These s ig h tin g s  m e asu red  p re fe re n c e  fo r  a 

t e r r i t o r y .  Does showed d if fe re n t ia l  a s s o c ia tio n  w ith  t e r r i t o r ia l  

bucks (X^ = 41 .0 , 6 d . f . ,  p < .01) (T ab le  10). A m ong A le xa n d e r 

B a s in  bu cks , T H  was seen w ith  does 80 p e rc e n t o f the  t im e  com pared  

to  61 p e rc e n t fo r  L T H . HH was o n ly  r a r e ly  seen w ith  does (9 p e rce n t 

o f h is  o b s e rv a tio n s ) . In  the  N o rth s id e , h o w e ve r, does d id  not show 

a re a l p re fe re n c e . Does w e re  seen in  83 p e rc e n t o f S T 's  and 

O R S L 's  o b s e rv a tio n s , bu t these  bucks  w e re  se ld o m  seen. Does 

w e re  a lso  seen a lm o s t e q u a lly  w ith  SB and A B  (57 and 58 p e rce n t 

re s p e c t iv e ly ) .

The o th e r te s t w as ru n  us in g  s ig h tin g s  o f in d iv id u a l known 

does w ith  t e r r i t o r ia l  b u cks . T h is  second te s t d e te rm in e d  i f  the 

know n does d if fe re d  in  p re fe re n c e  fo r  t e r r i t o r ia l  bu cks . In th is  case, 

2 X n con tinge ncy  ta b le s  l ik e  those used in  m e a s u rin g  doe-doe a sso ­

c ia t io n  w e re  c o n s tru c te d  fo r  each t e r r i t o r ia l  buck . An observed 

ta b le  showed the n u m b e r o f t im e s  each o f the  n known does was o r  

w as no t seen w ith  th a t t e r r i t o r ia l  bu ck . E xpected  va lu e s  w e re  

ge n e ra te d  under the hypo th es is  th a t a l l  know n does w e re  seen equal 

p ro p o r t io n s  o f t im e s  w ith  th a t p a r t ic u la r  bu ck . A  o n e -sa m p le  c h i-  

sq u a re  te s t was used to  eva lua te  the  d iffe re n c e s  between the observed
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T a b le  10. T o ta l t e r r i t o r ia l  buck  s ig h tin g s  w ith  and w ith o u t does, 
1976.

B uck
Seen w ith  

does A lone
T o ta l

s ig h tin g s
P e rce n t 

w ith  does

A le x a n d e r B a s in

T H 52 13 65 80

L T H 11 7 18 61

HH 2 22 24 9

N o rth s id e

ST 5 1 6 83

SB 24 18 42 57

A B 23 17 40 58

O RSL 5 1 6 83

T o ta l 122 79 201 61
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and expected ta b les  fo r  each b u ck  (T ab le  11). Does w e re  not seen in  

s ig n if ic a n t ly  d if fe re n t ra t io s  w ith  any of the  t e r r i t o r ia l  bucks tes ted  

(HH and O R SL w e re  no t seen w ith  enough known does to  be te s te d ). 

Does d id  not d i f fe r  in  th e ir  p re fe re n c e  f o r  v a r io u s  bucks . A lthough  

a l l  know n does spent ro u g h ly  the  sam e p ro p o rt io n  of t im e  w ith  a 

p a r t ic u la r  bu ck , the  to ta l am ount o f t im e  w ith  does w as not the sam e 

f o r  each t e r r i t o r ia l  bu ck . In  A le x a n d e r B a s in , known does w e re  in  

57 p e rc e n t o f T H 's  o b s e rv a tio n s , bu t o n ly  16 p e rc e n t o f L T H 's .  

S igh tings  o f a l l  does in  the N o rth s id e  d id  not show any p re fe re n c e  fo r  

SB o r  A B , bu t know n does w e re  seen s l ig h t ly  m o re  o ften  w ith  AB  

(44 p e rc e n t o f s ig h tin g s ) than  SB (35 p e rc e n t). ST w as seen w ith  

know n does 28 p e rc e n t o f the t im e .

When th e y  he ld  t e r r i t o r ie s ,  bucks a ttem p ted  to  h e rd  the does 

on th e ir  t e r r i t o r ie s .  The t e r r i t o r ia l  buck s tayed a p a rt f ro m  h is  does 

in  a p o s it io n  to  b e s t head o ff any th a t t r ie d  to  s tra y .

A c c o rd in g  to  a p a r t ia l  b re e d in g  h is to r y  o f N o r th s id e - 

A le x a n d e r B a s in  bucks (D . K itc h e n , p e rs o n a l c o m m u n ica tio n ), the 

m o s t s u c c e s s fu l bu ck  in  A le x a n d e r B a s in  w as t e r r i t o r ia l  buck T H , 

(T ab le  12). In  the N o rth s id e , t e r r i t o r ia l  buck  A B  d id  m ost o f the 

b re e d in g . T e r r i t o r ia l  buck  SB had no ob se rve d  cop u la tio n s , even 

though bo th  A B  and SB had does w ith  the m  a p p ro x im a te ly  the sam e 

n u m b e r of t im e s  d u r in g  the s u m m e r.
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T a b le  11. C o m p a ris o n  o f fre q u e n c y  a s s o c ia tio n s  of t e r r i t o r ia l  bucks 
w ith  known does us in g  te s ts , 1976.

B u ck X%
P ro b a b il i ty

le v e l d. f .
% o b se rva tion s  
w ith  known does

A le x a n d e r B a s in

T H 4.473 p > .20 4 57

L T H 6.962 p > .15 4 16

N o rth s id e

ST 2.728 p > . 2 0 7 28

SB 6.865 p > . 2 0 9 35

AB 5.415 p > . 2 0 9 44
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T a b le  12. O bse rve d  b re e d in g  h is to r y  o f t e r r i t o r ia l  bucks (D. K itch e n , 
p e rs o n a l c o m m u n ic a tio n ).

B u ck B re e d in g  h is to ry

A le x a n d e r B a s in

TH Has he ld  t e r r i t o r y  s in ce  1973; has b re d
a p p ro x im a te ly  16 p e rce n t o f a l l  fem a le s  in  
the p o p u la tio n  to  date (average , s ix  does 
p e r ru t ) .

L T H Has h e ld  t e r r i t o r y  s ince  1973; has b re d  e igh t 
does.

N o rth s id e

SB Has he ld  t e r r i t o r y  s ince  1975; no observed 
co p u la tio n s .

A B Has b re d  8 -10  does.

ST N o o b se rve d  co p u la tio n s .

ORSL B re d  tw o  does in  1976.
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C H A P T E R  V 

DISCUSSION

The doe s o c ia l s y s te m  I  p re d ic te d  f ro m  G e is t 's  (1974) th e o ry  

and the s ys te m  I  o b se rve d  on the  B iso n  Range d if fe re d  in  s e v e ra l 

w ays . In  the p re d ic te d  sys te m , does fo rm  s ta b le  h a rem s tha t each 

a s s o c ia te  w ith  a s in g le  t e r r i t o r ia l  buck. Doe hom e ranges a re  the 

s iz e  o f a buck  t e r r i t o r y ,  and does asso c ia te  o n ly  w ith  does in  th e ir  

own h a re m  and th e ir  t e r r i t o r ia l  buck . In  a c tu a lity , doe hom e ranges 

w e re  known to  c o v e r s e v e ra l buck te r r i t o r ie s ,  and does o c c u rre d  in  

g roups of v a r ia b le  s ize  and c o m p o s itio n . Does asso c ia ted  c lo s e ly  

w ith  a few  does, bu t a l l  a sso c ia tio n s  seem ed to  be f le x ib le ,  and does 

w e re  seen so m e tim e  w ith  a lm o s t a l l  known does in  the a rea  

(A le xa n d e r B a s in  o r  the  N o rth s id e ).

Tw o exp la na tion s  e x is t  fo r  the  d isc re p a n c ie s  between the 

p re d ic te d  sys te m  and the s y s te m  I  obse rved . The th e o ry  appears 

too  g e n e ra l f o r  fo rm in g  such  p re d ic t io n s  and the e c o lo g ic a l 

p a ra m e te rs  I  used m a y  have been in  e r r o r .

G e is t 's  (1974) th e o ry  appea rs  too  g e n e ra l fo r  p re d ic t in g  

s p e c if ic  aspects  o f s o c ia l s y s te m s . He re la te d  c e r ta in  ungulate 

b e h a v io rs  to  b a s ic  e c o lo g ic a l p a ra m e te rs . H ow ever, I  was unable

61
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to  p re d ic t  som e b e h a v io rs  th a t a re  in te g ra l p a rts  o f the s o c ia l sys te m  

f r o m  these e c o lo g ic a l fa c ts . U s ing  G e is t 's  th e o ry , o n ly  ge ne ra l 

c h a ra c te r is t ic s  such as p rese n ce  o r  absence of t e r r i t o r ia l i t y  can be 

p re d ic te d .

One o f the  po in ts  o f G e is t 's  (1974) th e o ry  th a t I used was 

th a t fe m a le s  shou ld  m a x im iz e  en e rg y  a v a ila b le  fo r  re p ro d u c tio n  and 

la c ta t io n  by  le sse n in g  in tra s p e c if ic  a g g re ss io n . The best in te rp r e ­

ta t io n  o f th is  seem ed tha t does w ou ld  fo rm  s ta b le  g roups, each 

s ta y in g  w ith  one t e r r i t o r ia l  bu ck . In  any g roup , does w ou ld  fo rm  a 

dom inance  h ie ra rc h y  and no t asso c ia te  w ith  nongroup m em be rs  o r  

o th e r bu cks . O th e r p re d ic tio n s  a re  a ls o  p o s s ib le , h o w eve r. The 

does on the B iso n  Range, fo r  exa m p le , re a c te d  p a s s iv e ly  to  o th e rs  

le a v in g  o r  jo in in g  th e ir  g roup . T h is  b e h a v io r m ay o r  m a y  not have 

evo lved  to  red uce  a g g re s s io n . I t  does a c c o m p lis h  tha t and a lso  

a llo w s  o th e r p o te n tia l b e n e fits  such as g roup  s ize  tha t v a r ie s  w ith  

e n v iro n m e n ta l c o n d itio n s .

A n o th e r re aso n  fo r  the  d is c re p a n c ie s  betw een the p re d ic te d  

and the ob se rve d  sys te m s  m a y  l ie  in  the e c o lo g ic a l p a ra m e te rs  I 

used to  m ake the p re d ic t io n s . I c h a ra c te r iz e d  p rongho rns  on the 

N a tio n a l B iso n  Range as in h a b ita n ts  o f an open, c lim a x  stage eco ­

s y s te m  on good to  e x c e lle n t range  w ith  h igh  q u a lity , d iv e rs e  fo ra g e . 

Because I assum ed fo ra g e  w as abundant, I a ls o  assum ed th a t a buck 

t e r r i t o r y  was la rg e  enough to  c o m p le te ly  su p p o rt the buck and
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s e v e ra l does th ro u g h o u t the g ro w in g  season. T h is  m a y  not be the 

case . The B iso n  Range con ta ins  good fo ra g e  fo r  b iso n , bu t b iso n  and 

p ro n g h o rn s  d i f fe r  in  th e ir  d ie ts  and s ty le  o f feed ing  (S chw artz  and 

N agy 1976). P ro n g h o rn s  a re  s e le c tiv e  fe e d e rs , ta k in g  s m a ll d is t in c t 

b ite s  f r o m  ra th e r  s p e c if ic  p o rtio n s  o f each p la n t species (E ll is  and 

T ra v is  1975). B ecause p ro n g h o rn s  o n ly  s e le c t c e r ta in  p la n t p a rts , 

foo d  ite m s  a re  d is p e rs e d  m o re  w id e ly  than i f  p ro ng h o rns  u t il iz e d  

m o re  p a rts  o f each p la n t. T h is  s ty le  o f feed ing  a lso  re m ove s  the 

d e s ira b le  food, so p ro n g h o rn s  lea ve  an a re a  once i t  has been gleaned 

u n t i l  new g ro w th  appears  (B ro m le y  1977). These fa c to rs  p ro b a b ly  

m ake doe hom e ranges la rg e r  than one buck  t e r r i t o r y .

I f  I  had in i t ia l ly  assum ed does needed hom e ranges la rg e r  

than  a bu ck  t e r r i t o r y ,  I  w ou ld  have p re d ic te d  a d if fe re n t s o c ia l 

s y s te m . U s ing  the  b a s ic  po in ts  f ro m  the th e o ry , s e v e ra l doe s o c ia l 

sy s te m s  a re  p o s s ib le  when hom e ranges a re  la r g e r  than  one t e r r i t o r y .  

U s in g  the  s tra te g y  o f s ta b le  g roups to  le sse n  fe m a le  a g g re ss io n , does 

m ig h t have jo in e d  in  la rg e r  s ta b le  g roups th a t w ou ld  m a in ta in  group 

hom e ranges c o v e r in g  s e v e ra l t e r r i t o r ie s .  The s y s te m  I ob se rve d  is  

an o th e r p o s s ib le  s o c ia l s y s te m  w ith  la rg e  doe hom e ranges .

Doe S tra te g y  and S o c ia l O rg a n iz a tio n

A  doe shou ld  p la ce  h e rs e lf  in  the  s o c ia l and e c o lo g ic a l 

e n v iro n m e n t w h e re  she can m a in ta in  the  h ig h e s t ra te  o f e n e rg y
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f ix a t io n ,  and o b ta in  the b es t p o ss ib le  m a le  genes fo r  h e r o ffs p r in g  

(B ro m le y  1977). A  h ig h  ra te  o f en e rgy  f ix a t io n  is  ne ce ssa ry  because 

p re g n a n t and la c ta t in g  fe m a le s  have the h ig he s t n u tr it io n a l needs of 

a l l  ungu la tes (S a d le ir  1969). Doe s o c ia l o rg a n iz a tio n  should p ro v id e  

the  m eans by  w h ich  does m a x im iz e  en e rg y  f ix a t io n , by  a llo w in g  does 

access to  the be s t a v a ila b le  fo ra g e  w h ile  l im it in g  as m uch as po ss ib le  

the  am ount o f e n e rg y  expended. Doe s o c ia l o rg a n iz a tio n  should a lso  

p ro v id e  the m eans b y  w h ich  a doe can se le c t the bes t po ss ib le  m ate.

I have a lre a d y  b r ie f ly  d e s c rib e d  one w ay in  w h ich  does reduced energy 

e xp e n d itu re  b y  le s s e n in g  in tra s p e c if ic  a g g re ss io n . O th e r ways in  

w h ic h  doe s o c ia l o rg a n iz a tio n  re f le c ts  doe s tra te g y  a re  d iscussed in  

th is  c h a p te r. P ro n g h o rn  doe s o c ia l s tru c tu re  is  a lso  com pared to  

s o c ia l o rg a n iz a tio n s  shown b y  o th e r ungula tes in  com parab le  h a b ita ts , 

to  see how o th e r fe m a le  ungu la tes have re a liz e d  b a s ic  doe s tra te g y  as 

s ta ted  a t the b e g in n in g  of th is  pa ra g ra p h .

Hom e Range S ize

Doe hom e range s iz e  is  im p o rta n t fo r  tw o reasons. A t its  

lo w e s t l im i t ,  the  s iz e  o f an in d iv id u a l's  hom e range in d ica te s  the 

am ount o f land  she needs. In  the  p re d ic te d  sys te m , a buck t e r r i t o r y  

is  a T ype  A  t e r r i t o r y ,  co n ta in in g  s u ff ic ie n t re s o u rc e s  to  c o m p le te ly  

su p p o rt the buck  and h is  h a re m . In  the  sys te m  I observed , does used 

an a re a  c o v e rin g  s e v e ra l buck  te r r i t o r ie s .
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In d iv id u a l doe hom e range s ize  in flu ence s  the asso c ia tion s  

does fo r m .  Does in  s ta b le  g roups on s m a ll,  nonove rlap p ing  group 

hom e ra nge s w o u ld  o n ly  a sso c ia te  w ith  does w ith in  th e ir  g roup , w h ile  

does on la rg e , o v e r la p p in g  hom e ranges w ou ld  asso c ia te  w ith  m ost 

does and t e r r i t o r ia l  bucks in  an a re a .

Doe hom e range s cove red  s e v e ra l te r r i t o r ie s  in  th is  study. 

L i t t le  w o rk  has been done w ith  m a rke d  p ron g ho rn s  to  d e te rm in e  i f  

does ty p ic a l ly  use s e v e ra l t e r r i t o r ie s .  Does used s e v e ra l buck 

t e r r i t o r ie s  in  W ind  Cave N a tio n a l P a rk  in  South D akota (B ro m le y  

1977). In  c e n tra l M ontana, C o le  (1956), C ole  and W ilk in s  (1958), and 

P y ra h  (1970) found th a t doe g roups used s e v e ra l buck  te r r i t o r ie s  as 

w e ll as a reas  ou ts id e  buck  t e r r i t o r ie s .  W entland (1968) found tha t 

fe m a le s  had la r g e r  hom e ranges than d id  t e r r i t o r ia l  bucks in  M ontana.

A m ong o p e n -c o u n try  t e r r i t o r ia l  ungu la tes, fem a les  g e n e ra lly  

have hom e ranges o v e rla p p in g  d if fe re n t m a le  te r r i t o r ie s  (Estes 1974, 

J a rm a n  1974, O w e n -S m ith  1977). T h is  had been s p e c if ic a lly  re co rd e d  

in  im p a la  (A e p yce ro s  m e la m p u s ) (L e u th o ld  1970), puku (Kobus 

v a rd o n i) (deVos 1965), Uganda kob (K . kob ) (L eu tho ld  1966), 

bon tebuck (D a m a lis cu s  d o rc u s ) (D av id  1973), and C oke 's  ha rtebee s t 

(A lce la p h u s  buse laphus c o k e i) (G o s lin g  1974), K ile y -W o rth in g to n  

(1965) found tha t in  de fassa  w a te rb u c k  (K . d e fa ssa ), m a le  te r r i to r ie s  

and fe m a le  hom e ranges w e re  a p p ro x im a te ly  the sam e s ize , bu t d id  

no t e x a c tly  c o in c id e , so th a t a fe m a le  home range ove rlapped  s e v e ra l
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t e r r i t o r ie s .  O th e r re s e a rc h e rs  in d ica te d  tha t defassa w a te rb u ck  

fe m a le  hom e ranges co ve re d  as m any as fo u r  o r  f iv e  te r r i t o r ie s  

(Hanks et a l. 1969, Spinage 1969 and 1974).

T w o  o f the w id e s t ra n g in g  known does in  the s tudy (Y Y  and 

Y L )  w e re  y e a r lin g s , in d ic a tin g  young does m ig h t have la rg e r  hom e 

ranges than o ld e r  does. D efassa w a te rb u c k  fem a les  range m o re  

w id e ly  when young, d e c re a s in g  th e ir  hom e range w ith  in c re a s in g  age 

(Spinage 1969). Spinage (1974) fe l t  th a t young defassa w a te rb u ck  

fe m a le s  leave  the doe g roup  in  w h ich  th e y  w e r e  ra is e d  when they  a re  

18 m onths o ld  and fo rm  " s p in s te r "  g roups tha t w ander o ve r la rg e  

a reas  l ik e  b a c h e lo r bu ck  g ro u p s . The fem a le s  s e tt le  when they  a re  

about 3 ye a rs  o ld , in  the  doe hom e range w h e re  they  have th e ir  f i r s t  

faw n . I  knew b ir th  s ite s  fo r  th re e  of m y  known p ro ng h o rn  does.

Doe OO was seen o n ly  in  A le x a n d e r B a s in  d u rin g  th is  s tudy  and had 

a p p a re n tly  le f t  the  P a u lin e  C re e k  a re a  w h e re  she was b o rn  (D. 

K itc h e n , p e rs o n a l c o m m u n ic a tio n ). Does YY  and Y L  w e re  b o rn  in  

the  N o rth s id e  in  1975 (J. R e ic h e l, p e rs o n a l co m m un ica tio n ). In  1976, 

Y Y  was seen a few  tim e s  in  the N o rth s id e , bu t stayed m o s tly  in  

A le x a n d e r B a s in . Y L  was seen re g u la r ly  in  both the N o rth s id e  and 

A le x a n d e r B a s in . T h is  shows a tendency fo r  p ro n g h o rn  does to  leave 

the  a re a  w h e re  they  w e re  b o rn .

The s ize  o f p ro n g h o rn  doe hom e ranges is  not re la te d  to  how 

fa r  p ro n g h o rn s  can range . F if ty -n in e  tra n s p la n te d  p ronghorns  in
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N e b ra ska  m oved f ro m  0 to  125 m ile s  f ro m  the re le a se  s ite  (m ean =

26 m ile s ) .  S ix o f the  seven p ro ng h o rns  w h ich  m oved 60 m ile s  o r  

m o re  w e re  does (M enze l and S ue tsuy ii 1966).

S e ve ra l spec ies  o f ungula tes s im i la r  to  the p ro ng ho rn  show 

fe m a le  g roup  hom e ra nge s , w h ich  I d id  not f in d  in  p ro ng h o rns . In 

le s s e r  kudu (T ra ga lep h us  im b e rb is ) (L eu th o ld  1974) and defassa 

w a te rb u c k  (Spinage 1974), hom e ranges appear to  be owned by groups 

o f fe m a le s , w ith  l i t t l e  in te rch a n g e  of fem a le s  between d iffe re n t group 

hom e ra n g e s . F e ra l Soay sheep (G rubb and J e w e ll 1966) fo rm  ewe 

g roup  hom e ranges th a t o v e rla p  s lig h t ly .  In  a l l  th re e  o f these 

sp e c ie s , though hom e range  g roup m e m b e rsh ip  is  r e la t iv e ly  la rg e , 

g roup  m e m b e rs  m ove w ith in  the hom e range as in d iv id u a ls  in  s m a ll,  

d yn a m ic  g roup s .

K itch e n  (1974) re p o r te d  doe h e rd  hom e ranges in  h is  1969- 

1971 B iso n  Range s tud y  o f p ro n g h o rn s . He found th re e  doe he rd  

hom e ranges: the  L o w e r W ests ide  (a round P au line  C re e k), and tw o 

in  m y  s tu d y  a re a , A le x a n d e r B a s in  and the N o rth s id e . K itch e n  found 

no doe m ig ra t io n  betw een the N o rth s id e  and A le xa n d e r B as in . F iv e  

y e a rs  la te r ,  h o w e ve r, I found co n s id e ra b le  doe m ovem ent between 

these tw o a re a s , a long  w ith  g e n e ra lly  la rg e r  doe home ranges than 

re p o r te d  b y  K itc h e n . One fa c to r  in flu e n c in g  w id e r  doe d is p e rs a l m ay 

be a v a i la b i l i ty  o f d e s ira b le  p ro n g h o rn  fo ra g e . P rongho rns  on the 

B is o n  Range depend h e a v ily  on fo rb s ; ru m e n  conten ts o f B ison  Range
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p ro n g h o rn s  k i l le d  in  1965-1967 con ta ined  an average o f 67 pe rcen t 

fo rb s ,  18 p e rc e n t b ro w s e , and 15 p e rc e n t g rasses (O 'G ara and G re e r 

1970). The n u m b e r o f fo rb s  a v a ila b le  fo r  p rongho rns  m ay have 

d e crea sed  s in c e  K itc h e n 's  s tud y  because range con d itio n  has 

" im p ro v e d "  s in ce  then. M os t o f the B iso n  Range is  now c la s s if ie d  

as b e in g  good o r  e x c e lle n t range , based on a sys te m  tha t re la te s  the 

p re s e n t p la n ts  to  the c lim a x  p la n t co m m u n ity . G rasses a re  g e n e ra lly  

m o re  abundant in  the good to  e xce lle n t range co n d itio n  c lasse s . The 

g e n e ra l im p ro v e m e n t in  range  c o n d itio n  on the B iso n  Range m ay have 

lessened  the a v a i la b i l i ty  o f fo rb s ,  causing  p rongho rns  to  sea rch  

la rg e r  a re as  than b e fo re  to  f in d  good fo ra g e  (B . O 'G a ra , pe rso n a l 

c o m m u n ic a tio n ).

P a tte rn  o f Use and F e e d in g  S ty le

The p a tte rn  o f use shown by  the does (d if fe re n t ia l use o f a 

la rg e  a re a  th ro u g h  the su m m e r) f i t s  in  w e ll w ith  the feed ing  s ty le  of 

p ro n g h o rn s . P ro n g h o rn s  a re  s e le c tiv e  fe e d e rs , p ic k in g  h igh  q u a lity  

p la n t p a rts  in  one a re a  and then m ov ing  on (H oover 1972). D u rin g  the 

g ro w in g  season, th e y  can glean an a re a , re tu rn  la te r  and reg lea n , in  

e ffe c t fo llo w in g  a lo c a l g ra z in g  c i r c u i t  (B ro m le y  1977). W h ile  th is  

is  p ro b a b ly  t ru e , does a lso  appea r to  m ove in  response to  new fo rage  

(H o o ve r 1972) and to  m o is tu re . In s p r in g , does occupy a reas tha t 

g re e n  up e a r l ie s t  and then  m ove in  response  to  v a r io u s  fo rb s  as they
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f lu s h  (D. K itc h e n , p e rs o n a l c o m m u n ica tio n ). A s fo rage  d r ie s  in  la te  

s u m m e r, does a re  seen m o re  o ften  n e a r a reas  con ta in in g  w a te r, such 

as Sabine C re e k  and In d ian  S prings in  A le xa n d e r B a s in . K itchen  

(1974) found a s ig n if ic a n t p o s it iv e  c o r re la t io n  between wet fo rage  

w e ig h t and the s iz e  o f doe groups on d if fe re n t zones o f buck t e r r i ­

to r ie s  d u r in g  the ru t.

P ro n g h o rn  fo ra g in g  p a tte rn s  m ay a lso  be in fluenced  by  b ison  

use. In  the S e re n g e ti, la r g e r  ungulates appear to  open up the he rb  

la y e r  fo r  the s m a lle r  ungula tes by re m o v in g  the upper la y e rs  of 

co a rse , lo w e r p ro te in  p la n t p a r ts  (Gwynne and B e ll 1968, B e ll 1971).

In  the  sam e w ay , b iso n  m ay in c re a s e  access to  d e s ira b le  fo ra ge  fo r  

p ro n g h o rn s . B is o n  h e rd s  a re  p e r io d ic a l ly  ro ta te d  am ong p as tu res , 

so b iso n  a re  in  the  sam e p a s tu re s  as the p ronghorns  fo r  a p p ro x im a te ly  

3 m onths of the y e a r, no t n e c e s s a r ily  d u rin g  the g ro w in g  season.

In  th is  s tudy , does used a reas  in s id e  buck te r r i to r ie s  f ro m  

w h ic h  b a c h e lo r bucks w e re  g e n e ra lly  excluded. B y  s tay in g  in  t e r r i ­

to r ie s ,  does avo ided  the h a ra ssm e n t o f b a ch e lo r bucks (Cole and 

W ilk in s  1958, G ilb e r t  1973, K itch e n  1974, B ro m le y  and K itch en  1974, 

B uech ne r 1974). T e r r i to r ie s  a lso  con ta in  b e tte r  fo rage  than o th e r 

a re a s  (B ro m le y  1977). I t  has a ls o  been suggested tha t b y  exc lud ing  

o th e r t e r r i t o r ia l  bucks  and b a c h e lo r bucks f ro m  h is  te r r i t o r y ,  a 

t e r r i t o r ia l  bu ck  in c re a se s  the  am ount o f fo ra g e  a v a ila b le  fo r  does and 

h is  faw n s . A  q u a n tita tiv e  e s tim a te  fo r  im p a la  in d ica te d  tha t th is  gain
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is  o n ly  3 -5  p e rc e n t (Ja rm a n  and Ja rm a n  1973). O w en-S m ith  (1977) 

fu r th e r  po in ted  out th a t fe m a le s  of m ost species range w id e ly , so the 

e x tra  a v a ila b le  fo ra g e  w ou ld  b e n e fit o ffs p r in g  o th e r than the t e r r i t o r y  

h o ld e r 's .

Doe hom e range s ize  and p a tte rn  o f use re f le c t  doe s tra te g y  

o f m a x im iz in g  e n e rg y  f ix a t io n . Does m a x im iz e  energy in take  by  

u t i l iz in g  a reas  w ith  the bes t fo ra g e . Does reduce energy expend itu re  

b y  us ing  te r r i t o r ie s  and avo id in g  b a ch e lo r bucks, and p ro b a b ly  

ra n g in g  o n ly  as fa r  as the y  have to  to  fin d  food. M ov ing  across  

s e v e ra l t e r r i t o r ie s  a lso  a llo w s  does to  exam ine s e v e ra l te r r i to r ie s  

o r  t e r r i t o r ia l  bucks b e fo re  ru t .

J a rm a n  (1974) c a te g o rize d  the A fr ic a n  an te lopes acco rd in g  

to  fee d ing  s ty le s . He d iv id e d  the  v a r io u s  types of feed ing  s ty le s  in to  

f iv e  c la sse s , ra n g in g  f ro m  c la ss  a, in  w h ich  spec ies  feed v e ry  

s e le c t iv e ly  on a w id e  range o f m o s tly  b row se  p lan ts  in  s m a ll, 

e x c lu s iv e , hom e ra nge s , to  c la ss  e, in  w h ich  species feed un se le c - 

t iv e ly  on a w ide  range  of m o s t ly  g ra sse s , m ov ing  in  la rg e  herds 

s e a s o n a lly  w ith in  a v e ry  la rg e  hom e range . Feeding s ty le  is  

g e n e ra lly  re la te d  to  body s iz e  (a = s m a lle s t,  e = la rg e s t) , and a lso  

to  s o c ia l o rg a n iz a tio n . In  th is  s y s te m , p rong h o rn s  f i t  v e ry  n ic e ly  

in to  c la ss  c in  te rm s  o f fe e d ing  s ty le  and body w e igh t. C lass c 

spec ies feed ra th e r  s e le c t iv e ly  on a range of g ra sse s , fo rb s , and 

b ro w se  w ith in  a f a i r ly  la rg e  hom e a re a . As exam ples of th is  feed ing
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S ty le , J a rm a n  (1974) l is ts  g re a te r  kudu (T . s t re p s ic e ro s ), nya la  

(T . a n g a s i), w a te rb u c k s , kob, puku, im p a la , and gaze lles  (G aze lla  

spp. ).

Doe G roups

S ize . Doe g roup  s ize  showed a d e fin ite  seasonal tre n d .

Does w e re  found m o re  o ften  in  la rg e  groups d u rin g  M ay and e a r ly  

S ep tem ber, and in  s m a lle r  g roups d u rin g  June and la te  S eptem ber. 

S im ila r  tre n d s  in  doe g roup  s ize  w e re  a lso  docum ented by K itche n  

(1974) and B ro m le y  (1977). A u te n r ie th  and F ic h te r  (1975) found 

Idaho does d is p e rs e d  d u r in g  faw n ing  and d u rin g  the la t te r  p a r t  of 

S eptem ber when does w e re  com ing  in to  e s tro u s . D ecrease in  doe 

g roup  s ize  d u r in g  ru t  was noted by E in a rs e n  (1948), P ren z low  (1965), 

and F ic h te r  (1972).

The d ro p  in  doe g roup  s iz e  at the onset o f ru t  co rresponded  

to  in c re a s e d  h a ra s s m e n t by  t e r r i t o r ia l  and b a ch e lo r bucks. A t the 

be g inn ing  of the b re e d in g  season, b a c h e lo r bucks in te n s if ie d  th e ir  

a tte m p ts  to  a sso c ia te  w ith  fe m a le s . T e r r i t o r ia l  bucks t r ie d  to  keep 

b a c h e lo rs  away f r o m  fe m a le s , bu t o ften  le f t  doe groups on th e ir  

te r r i t o r ie s  unattended w h ile  p u rs u in g  s in g le  fe m a le s . The unattended 

doe g roup s  w e re  then  b ro k e n  up by b a c h e lo r bucks tha t invaded the 

t e r r i t o r ie s  (C ole and W ilk in s  1958).

The la rg e s t g roup s (up to  22 does) w e re  seen in  A ugust and
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e a r ly  S ep tem ber, a t im e  when fo ra ge  was d ry in g . Does cou ld  have 

been c o n c e n tra tin g  in  the few  a reas s t i l l  con ta in ing  succu len t fo ra g e . 

D efassa  w a te rb u cks  g roup in to  la rg e r  h e rds  d u rin g  the d ry  season 

and s m a ll h e rd s  d u r in g  the w et season (Hanks et a l. 1969). Ja rm an  

(1974) a ls o  re p o r ts  a c o r re la t io n  between g roup  s ize  and ava ila b le  

food  in  im p a la .

In  p ro n g h o rn  and im p a la , re s p e c tiv e ly , B ro m le y  (1977) and 

L e u th o ld  (1970) no ted th a t fe m a le  h e rds  w ith o u t t e r r i t o r ia l  m a les 

w e re  s m a lle r  than fe m a le  h e rd s  accom panied by  a t e r r i t o r ia l  buck. 

W en tland  (1968) found th a t p ro n g h o rn  does averaged 59 pe rcen t 

g re a te r  d is ta n ce s  betw een succe ss ive  o b se rva tion s  when they  w ere  

no t accom pan ied  by  a t e r r i t o r ia l  buck . These obse rva tion s  in d ica te  

th a t m a le  h e rd in g  a tte m p ts  w e re  at le a s t p a r t ia l ly  su cce ss fu l, and 

showed tha t pe rhaps  som e does w e re  fo rc e d  to  assoc ia te  w ith  m o re  

does than they  m ig h t o th e rw is e  have been w ith  (B ro m le y  1977).

A s s o c ia t io n . Use o f m a rk e d  o r  re co g n iza b le  an im a ls  is  

n e c e s s a ry  to  d e te rm in e  how a n im a ls  a re  a sso c ia tin g . M a rked  does 

have been p a r t  o f s e v e ra l p ro n g h o rn  s tu d ie s , bu t u s u a lly  on ly  genera l 

im p re s s io n s  of fe m a le  s o c ia l o rg a n iz a tio n  have been re co rd e d .

S eve ra l s tud ie s  have found som e s ta b i l i t y  in  p rong ho rn  doe 

g ro u p s . In  c e n tra l M ontana, m a rk e d  does re m a in e d  w ith  the same 

h e rd s  f o r  s e v e ra l ye a rs  o f a s tud y  (P y ra h  1970). P y ra h  used an

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



73

a s s o c ia tio n  in d e x  (K n ig h t 1967) to  m easure  a sso c ia tio n  between does. 

He found h ig h  c o e ff ic ie n ts  of a sso c ia tio n  among m e m be rs  o f a doe 

g ro u p , and low  a s s o c ia tio n  c o e ff ic ie n ts  between does f ro m  d iffe re n t 

g ro u p s . P y ra h  a lso  found tha t when su m m e r groups m ixed , they 

a lm o s t in v a r ia b ly  sep a ra ted  in to  the o r ig in a l h e rd s . U n fo rtu n a te ly , 

P y ra h  d id  no t de fine  g roups o r  h e rd s , o r  g ive  an in d ic a tio n  o f group 

o r  h e rd  s iz e , m a k in g  i t  d i f f ic u l t  to  com pare  to  the data fro m  th is  

s tu d y . Ing o ld  (1969, in  A u te n r ie th  and F ic h te r  1975) saw a la c k  of 

s ta b i l i t y  in  la rg e  p ro n g h o rn  g roup s , bu t cons ide red  i t  on ly  the re s u lt  

o f m ovem ents  o f s m a ll fu n c tio n a l s o c ia l un its  tha t re m a ine d  in ta c t 

bo th  upon m e rg in g  and p a r t in g . I t  is  u n c le a r w h e th e r Ingo ld  used 

m a rk e d  a n im a ls .

S eve ra l o th e r s tud ie s  found no o rd e r  am ong p rong ho rn  does. 

F ic h te r  (1972) found s u m m e r p ro n g h o rn  g roups in  Idaho v e ry  f lu id .  

One m a tu re , n a tu ra l ly  m a rke d  buck was seen 42 tim e s  in  the su m m er 

o f 1965, 39 o f w h ich  w e re  w ith  p ro n g h o rn  g roup s . T h is  buck was 

n e v e r seen w ith  the  sam e n u m b e r a n d /o r  co m b in a tion  of in d iv id u a ls  

tw ic e  c o n s e c u tiv e ly . C om p a ra b le  data w e re  a lso  ga thered on 14 o th e r 

m a rk e d  p ro n g h o rn s .

M o re  co m p re h e n s ive  s tu d ie s  on fe m a le  asso c ia tion s  have 

been done in  o th e r ungu la te  sp e c ie s . K n ig h t (1967), s tudy ing  a s s o c i­

a tio n s  betw een in d iv id u a l e lk  in  the Sun R iv e r  e lk  h e rd  in  Montana, 

found l i t t l e  o r  no ev idence o f g roup  s ta b i l i t y .  W ith  on ly  a few
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e xce p tio n s , no tw o  in d iv id u a ls  o th e r than a cow and h e r c u r re n t c a lf 

w e re  c lo s e ly  asso c ia te d  fo r  m o re  than s e v e ra l days. Some a n im a ls  

had a h ig h  degree of a s s o c ia tio n , but th is  o n ly  seemed to  la s t fo r  a 

s in g le  season. K n ig h t thought i t  doub tfu l th a t in d iv id u a l e lk  o f the 

Sun R iv e r  h e rd  w e re  grouped in to  subun its  o f any s ize  tha t had a 

la s t in g  a s s o c ia tio n  th rougho u t the y e a r.

S eve ra l d if fe re n t types of a sso c ia tio n  a re  ev ident in  A fr ic a n  

ungu la tes  s im i la r  in  s ize  to  p ro n g h o rn s . No a sso c ia tion s  w ith  the 

p o s s ib le  excep tions  o f m o th e r-d a u g h te r o r  sam e age group a s s o c i­

a tio ns  w e re  ev iden t in  im p a la  (Schenkel 1966, Leu tho ld  1970, Ja rm a n  

and Ja rm a n  1974) o r  de fassa w a te rb u ck  (Spinage 1969 and 1974,

H anks et a l.  1969). Spinage (1969) found tha t no tw o defassa w a te r ­

bu ck  fe m a le s  asso c ia te d  fo r  m o re  than  50 p e rce n t o f th e ir  to ta l 

o b s e rv a tio n s . B ontebuck, on the o th e r hand, fo rm  fem a le  groups in  

w h ic h  a s s o c ia tio n  betw een m e m b e rs  a re  o f an enduring  n a tu re .

F e m a le  g roups in  bon tebuck a re  s e m i-e x c lu s iv e  in  c h a ra c te r. When 

a new fe m a le  was seen w ith  an e s ta b lish e d  group , th e re  was a m a rke d  

r is e  in  a g g re s s iv e  a c t iv i ty  am ong the fe m a le s . The new fem a le  

u s u a lly  o n ly  s tayed w ith  the new g roup  f o r  a day o r  two (D avid  1973). 

W ild e b e e s t fe m a le  h e rd s  a re  a lso  s tab le  in  c o m p o s itio n  fo r  at le a s t 

5 m onths fo llo w in g  the  c a lv in g  season, re f le c t in g  s e m i-c lo s e d  

a s s o c ia tio n s  betw een a d u lt fe m a le s . O u ts id e  fem a les  tha t a ttem pted  

to  jo in  e s ta b lish e d  h e rds  w e re  u s u a lly  ha rasse d  a n d /o r  excluded
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(E s tes  1969).

L e s s e r  kudu seem  to  have asso c ia tion s  m ost l ik e  those I 

found fo r  p ro n g h o rn s . L e u th o ld  (1970) found tha t a fe m a le  had a few 

c lo se  fr ie n d s  w ith  w h ich  she fo rm e d  a te m p o ra r i ly  stab le  n u c le a r 

g ro u p , even though a doe m ay asso c ia te  w ith  a con s id e rab le  nu m be r 

o f o th e r fe m a le s  w ith in  h e r co re  a re a .

L im its  on g roup  s iz e . Ja rm a n  (1974) contends tha t the 

uppe r l im i t  on g roup s ize  is  d e te rm in e d  by feed ing  s ty le . Feeding 

s ty le  in  m o s t an te lope species p laces a l im i t  on the m a x im um  num ber 

o f in d iv id u a ls  th a t can feed to g e th e r as a coo rd in a ted , cohesive 

g ro up . The e ffe c t o f one a n im a l feed ing  on the food a va ila b le  to  

o th e rs  is  im p o rta n t in  the bo unda ry  s ize  o f the he rd . I f  the an im a ls  

a re  s e le c tiv e  fe e d e rs , s e le c tin g  d is t in c t p lan t p a rts  as they p ro g re s s  

th ro u g h  th e ir  p a s tu re s  (Ja rm a n  feed ing  s ty le s  a, b, c), they  c o m ­

p le te ly  re m ove  the food ite m s  they  eat, and a ffe c t the d is p e rs a l of 

food ite m s  a v a ila b le  to  the a n im a ls  fo llo w in g  them . Because food 

ite m s  w ou ld  be m o re  w id e ly  d is p e rs e d  fo r  a n im a ls  not in  the lead, 

a n im a ls  w h ic h  fo llo w e d  w ou ld  have to  sp read  out to  get s u ff ic ie n t 

fo ra g e , and g roup  coh es ion  w ou ld  be lo s t. In  c o n tra s t, less  s e le c tive  

fe e d e rs  (Ja rm an  fe e d ing  s ty le s  d, e), tha t a re  capable o f ea ting  

a lm o s t a l l  p a r ts  o f a p la n t, do no t a ffe c t the d is p e rs a l o f food ite m s  

as the y  pass th ro u g h  th e ir  fo ra g in g  a re a s , bu t on ly  reduce the s ize  of

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



76

each ite m . T h e re fo re , a n im a ls  fo llo w in g  the  lead  an im a ls  can s t i l l  

s ta y  c lo se  to g e th e r in  a co o rd in a te d  h e rd . As expected, an im a ls  w ith  

fe e d in g  s ty le s  a, b , o r  c, such as p ro ng ho rns , o c c u r s in g ly  o r  in  

r e la t iv e ly  s m a ll g roups (2 to  60) d u rin g  the g row ing  season. A n im a ls  

w ith  fee d ing  s ty le s  d and e o ften  fo rm  v e ry  la rg e  he rds n u m be rin g  

hu ndreds o r  even thousands.

In  a lm o s t a l l  cases, a n im a ls  w ou ld  have the bes t chance at 

the  food  re s o u rc e s  i f  the y  o c c u rre d  s in g ly . The m ed ium  to  la rg e  

an te lopes n e v e r o r  r a r e ly  o c c u r s in g ly , so som e o th e r fa c to rs  m ust 

be re s p o n s ib le  fo r  the  lo w e r l im its  on he rd  s ize . Ja rm an  (1974) 

c re d its  p re d a tio n  as the  o th e r m a jo r  d e te rm in a n t of h e rd  s ize .

A vo idance  o f p re d a to rs  has o ften  been g iven  as a reason fo r  

g ro u p in g  (P u llia m  1973, E stes 1974, G e is t 1974, Ja rm a n  1974, 

T re is m a n  1975). When a n im a ls  g roup , th e re  a re  m any p a irs  o f eyes 

and e a rs  to  de tec t p o te n tia l danger, and th e re  a re  m any con spec ifics  

to  h ide  beh ind  (V ine  1971). E stes contends tha t bov ids w e re  on ly  able 

to  em erge  f ro m  h id in g  and l iv e  in  open g rass lan d s  a fte r  they began 

fo rm in g  h e rd s .

A fr ic a n  an te lopes s u ffe r  fro m  m any p re d a to rs . F o r  p ro n g ­

h o rn s , p re d a tio n  is  p ro b a b ly  a m o re  im p o rta n t fa c to r  in  the w in te r  

than  s u m m e r. C oyotes have k i l le d  p ro n g h o rn s  in  deep snow in  w in te r , 

b u t p ro n g h o rn s  do no t ru n  f ro m  coyo tes in  the su m m e r (E ina rsen  

1948, Van W o rm e r 1969, B ru n s  1970). I ob se rve d  a coyote nea r a
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g rou p  o f f iv e  does and a faw n fo r  a p p ro x im a te ly  30 m inu tes  on 14 J u ly

1976. The coyote  cam e w ith in  3 m  o f the  feed ing  does, bu t the does 

showed no s ign  o f a la rm  o th e r than keeping them se lves between the 

coyo te  and the faw n. Because p re d a tio n  is  le ss  o f a th re a t in  su m m e r 

(by the t im e  faw ns jo in  doe h e rd s , they  can o u tru n  m ost p re d a to rs ), 

g roup s  shou ld  no t have to  be as la rg e  as d u rin g  w in te r .

G roup  s ize  depends on tw o fa c to rs  (Ja rm an  1974). L a rg e  

g roups  a re  fa v o ra b le  in  te rm s  o f defense aga inst p re d a to rs , but 

s in g le  a n im a ls  ob ta in  the best fo ra g e . Because does a re  not locked  

in to  s ta b le  g roup s , ad ju s tm e n ts  in  group s ize  to  o p tim iz e  both 

fo ra g in g  and p re d a to r  p ro te c t io n  a re  m o re  e a s ily  made. The changing 

n u m b e r o f doe g roups f ro m  e a r ly  m o rn in g  to  a fte rn oon  re f le c ts  th is  

f le x ib i l i t y .  E a r ly  in  the m o rn in g  [one o f the m os t in te n s ive  feed ing  

p e r io d s  (P re n z lo w  1 9 65 )], does in  A le xa n d e r B a s in  w e re  in  m o re , 

s m a lle r  g roups than la te r  in  the day when feed ing  was not as im p o rta n t 

an a c t iv ity .  A ls o , i f  danger d id  appear, s m a ll g roups banded tog e th e r 

to  escape f ro m  p re d a to rs , th e re b y  ga in ing  the advantages of be ing  in  

a la rg e  g roup .

S m a ll g roup s  m ay have con ta ined  som e doe-faw n o r sam e-age 

g roup  a s s o c ia tio n s . J a rm a n  and Ja rm a n  (1974) found tha t the m a jo r ity  

o f fe m a le  im p a la  in  g roups o ften  sha red  a com m on p h y s io lo g ic a l s ta te  

such as be ing  n u rs in g  m o th e rs  o r  even be ing  in  good o r  poo r p h ys ica l 

c o n d itio n .
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The loose  s tru c tu re  o f doe groups was po ss ib le  because does 

accep ted  the p resen ce  o f new does in  a g roup . I f  the com ing  o r  

le a v in g  o f does f r o m  a g roup caused d is ru p tio n , a loose s tru c tu re  

w o u ld  take  too  m uch energy  and t im e  to  be advantageous. R ecogn ition  

o f an in d iv id u a l doe by o th e r does was re co rd e d  by  K itch e n  (1974) and 

seem s l ik e ly  because v a r ia t io n s  in  m a rk in g s  w e re  la rg e  enough so I 

co u ld  re co g n ize  som e does in d iv id u a lly .  T h is  ra is e s  the p o s s ib il i ty  

o f fo rm a tio n  o f dom inance h ie ra rc h ie s  am ong a l l  does tha t assoc ia te  

w ith  each o th e r, an o th e r m eans of re du c in g  fem a le  aggress ion . 

K itc h e n  (1974) re c o rd e d  doe dom inance h ie ra rc h ie s  w ith  h is  

A le x a n d e r B as in  and N o rth s id e  doe h e rd s .

Because doe g roups w e re  f le x ib le  in  s ize  and co m p os itio n , 

pe rhaps each g roup  shou ld  not be con s ide red  as a separa te  e n tity , 

bu t shou ld  be c o n s id e re d  a u n it o f the p ron g h o rn  he rd , fo r  exam ple , 

the  p ro n g h o rn s  in  A le x a n d e r B a s in  at any p o in t in  t im e . Calhoun 

(p e rs o n a l co m m u n ica tio n  in  F ic h te r  1972) thought tha t the se e m ing ly  

loose  cohes iveness m ay be evidence tha t a h igh le v e l o f group o rg a n i­

za tio n  e x is ts . F ic h te r  (1972) fu r th e r  added th a t because p ronghorns 

can m a in ta in  v is u a l con tac t o v e r co n s id e ra b le  d is tances and because 

p ro n g h o rn s  com e to g e th e r q u ic k ly  when th rea ten e d , p rong ho rn  he rds 

a re  " w e l l "  o rg a n ize d  even when w id e ly  s c a tte re d .
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D o e -B u c k  R e la tio n s h ip s

The o ffs p r in g  of a fe m a le  and a s u p e r io r  m a le  should s u rv iv e  

b e tte r  than o ffs p r in g  s ire d  b y  an in fe r io r  m a le , so to  m a x im ize  h e r 

own f itn e s s , a doe shou ld  m ate  w ith  the best p o ss ib le  m a le . The 

fe m a le  shou ld  use the ea s ies t p o ss ib le  m ethod a va ila b le  to  h e r to  

choose the f i t te s t  m a le . I f  m a le s  a re  n o n te r r i to r ia l ,  the fe m a le  m ay 

choose the dom inan t m a le , o r  m ay in c ite  m a les to  f ig h t and then m ate 

w ith  the w in n e r. I f  m a le s  a re  t e r r i t o r ia l ,  the fem a le  should p ic k  the 

m a le  w ith  the b e s t t e r r i t o r y  (Cox and Leboeuf 1977).

P ro n g h o rn  does do show som e m ate s e le c tio n  in  tha t they 

m a te  a lm o s t e x c lu s iv e ly  w ith  t e r r i t o r ia l  bucks (B ro m le y  and K itchen  

1974). The data f ro m  th is  s tudy  com bined w ith  b ree d ing  data fro m  

1976 g ive  c o n tra s tin g  v iew s  co n ce rn in g  doe se le c tio n  of s p e c ific  

t e r r i t o r ia l  bu cks , h o w e ve r. I f  the s ite  hypo thes is  is  tru e  and the 

am ount o f t im e  a doe spent w ith  a buck was d ire c t ly  p ro p o rtio n a l to  

the  p ro b a b il i ty  th a t doe w ou ld  m a te  w ith  h im , m o re  does in  A lexan de r 

B a s in  shou ld  have m a ted  w ith  T H  than L T H  o r HH because does 

spent m o re  t im e  w ith  TH  than the  o th e rs . S im ila r ly ,  b ree d in g  in  the 

N o rth s id e  shou ld  have been d iv id e d  am ong A B , SB, ST, and ORSL 

because does spent a p p ro x im a te ly  the sam e p ro p o rtio n  of t im e  w ith  

a l l  o f th e m . In  su p p o rt of the  s ite  hyp o th e s is , does in  A le xa n d e r 

B a s in  seem ed to  se le c t a p a r t ic u la r  m a le , T H . T h is  d id  not appear 

to  be the case in  the N o rth s id e , h o w e ve r, because one buck d id  m ost
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o f the  o b se rve d  b re e d in g .

F u r th e r  su p p o rt o f the s ite  hypo thes is  com es when exa m in ing  

b re e d in g  data f ro m  K itc h e n 's  (1974) s tudy. The t e r r i t o r ia l  buck w ith  

the  m o s t co p u la tio n s  in  the 1969-1971 study occupied the same 

t e r r i t o r y  as T H , one o f the m o s t su cce ss fu l b reed ing  bucks in  1976.

I t  appears  tha t the buck th a t occup ies th is  t e r r i t o r y  in  the no rtheas t 

s e c tio n  o f A le xa n d e r B a s in  is  succe ss fu l in  b ree d ing  does.

T h e re  a re  s e v e ra l in d ic a tio n s  tha t t e r r i t o r ia l  s ta tus is  

s u ff ic ie n t  to  in s u re  som e b re ed ing  success. A lm o s t a l l  t e r r i t o r ia l  

bucks d id  som e b re e d in g  (K itche n  1974 and p e rso n a l com m un ica tion ), 

w h ile  b a c h e lo r bucks d id  a lm o s t none (B ro m le y  and K itchen  1974).

A ls o , doe hom e ranges cove red  an average of fo u r  te r r i to r ie s ,  w h ile  

the  n u m b e r o f t e r r i t o r ie s  im m e d ia te ly  a cce ss ib le  to  them  was seven 

(th re e  in  A le x a n d e r B as in  and fo u r  in  the N o rth s id e ). Does d id  not 

seem  to  go out o f th e ir  w ay  to  c o v e r a l l  t e r r i t o r ie s  in  the N o rth s id e - 

A le x a n d e r B a s in  a re a  to  f in d  the  best t e r r i t o r y  o r  best m a le . Two 

p o s s ib il i t ie s  fo r  m a te  s e le c tio n  b y  fe m a le s  e x is t: 1) does chose a 

t e r r i t o r y  (w h ich  in c lu d e d  a f i t  m a le ) f ro m  am ong those w ith in  h e r 

hom e range , o r  2) does used o th e r c r i t e r ia  fo r  jud g in g  m ales and 

th e re fo re  w e re  no t n e c e s s a r ily  con fined  to  choosing f ro m  am ong m ales 

in  h e r  hom e range . One step  to w a rd s  an answ er to th is  p ro b le m  

w ou ld  be ob se rved  co p u la tio n  betw een Imown bucks and does.

The c o u rt in g  techn ique  of the buck at le a s t p a r t ia l ly
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d e te rm in e s  h is  b re e d in g  success. In W ind Cave N a tio n a l P a rk , 

y e a r l in g  and 2 -y e a r -o ld  bucks w e re  in e p t in  p e r fo rm in g  co u rtsh ip  

d is p la y s , e ith e r  because o f in e xp e rie n ce  o r  because of the th re a t of 

b ig g e r  b u cks . These young bucks com p le ted  fe w e r co u rtsh ip  d isp la ys  

because the does escaped b e fo re  the  d is p la y  was fin is h e d  (B ro m le y  

1977). A s  G e is t (1971) po in ted  out, no m a le  ungula tes a re  equipped 

p h y s ic a lly  to  g ra b  and ho ld  on to  the fe m a le , copu la ting  w ith  h e r 

de sp ite  h e r s tru g g le s . C op u la tio n  can o n ly  com e about w ith  the 

co o p e ra tio n  o f the fe m a le , ano th e r reason  fo r  fem a le  m ate se le c tio n  

to  take  p la ce .

B ro m le y  (1977) p re se n ts  evidence of a dom inance h ie ra rc h y  

am ong t e r r i t o r ia l  bucks in  W ind  Cave N a tio n a l P a rk , based on age 

and le n g th  o f t im e  on a t e r r i t o r y .  T h is  m ig h t be d is c e rn ib le  by does, 

and in flu e n ce  th e ir  cho ice  of a m a te . Uganda kob have a dom inance 

h ie ra rc h y , bu t i t  is  re f le c te d  in  ow ne rsh ip  o f te r r i t o r ie s .  Uganda 

kob have a le k - ty p e  b re e d in g  sys te m , so b re e d in g  te r r i t o r ie s  a re  

s m a ll.  Young t e r r i t o r ia l  b u cks , o r  those low  on the t e r r i t o r ia l  

dom inance  h ie ra rc h y  ho ld  p e r ip h e ra l te r r i t o r ie s .  As they  becom e 

d o m in a n t, th e y  f ig h t and ga in  te r r i t o r ie s  to w a rd s  the ce n te r, w here  

m o s t o f the b re e d in g  takes  p la ce  (B uechne r 1961). In  p rong ho rns , 

those  low  on the dom inance h ie ra rc h y  have no te r r i t o r ie s  w h ile  

do m in a n t m a les  h o ld  t e r r i t o r ie s .  R e p ro d u c tive  success is  s tro n g ly  

t ie d  to  t e r r i t o r ia l  o w n e rsh ip  (B ro m le y  and K itch e n  1974).
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I f  b e t te r  te r r i t o r ie s  m ean m o re  does w i l l  com e th e re  to  be 

b re d , i t  w o u ld  be lo g ic a l fo r  bucks to  cha llenge fo r  b e tte r te r r i t o r ie s  

as th e y  m ove up the dom inance h ie ra rc h y . I t  seem s th is  w ou ld  be 

s im p le r  fo r  p ro n g h o rn s  to  do th is  than som e o th e r ante lopes because 

p ro n g h o rn  bucks m ust re e s ta b lis h  te r r i t o r ie s  each s p r in g  ra th e r  than 

h o ld in g  them  y e a rlo n g . Because p ro n g h o rn  bucks do not change 

t e r r i t o r ie s ,  an o th e r p o s s ib i l i ty  is  tha t o ld e r , m o re  dom inant bucks 

can im p ro v e  th e ir  te r r i t o r ie s  by  a lte r in g  boundaries  in  th e ir  fa v o r 

when t e r r i t o r ie s  a re  re e s ta b lis h e d  in  the s p r in g .

T h e re  a re  advantages to  re ta in in g  the sam e te r r i t o r y .  

P ro n g h o rn  te r r i t o r ie s  a re  la rg e , and in tim a te  know ledge of the 

te r r a in  is  h e lp fu l in  escap ing p re d a to rs  and in  keeping does in  the 

t e r r i t o r y .  K itc h e n  (1974) and B ro m le y  (1977) found th a t bucks used 

c o rn e rs , h i l ls ,  and o th e r n a tu ra l and m an-m ade  b a r r ie r s  to  con ta in  

does, e s p e c ia lly  d u r in g  ru t .

C o m p a ris o n  o f P ro n g h o rn  and A fr ic a n  
U ngu la te  S oc ia l System s

P ro n g h o rn s  a re  the  o n ly  m e d ium  s ize d , open co u n try  

ungu la tes in  N o rth  A m e r ic a . A fr ic a n  open c o u n try  ungulates a re  

nu m e ro u s  and a re  w e ll enough s tud ied  tha t s e v e ra l c la s s if ic a t io n  

sys te m s  based on th e ir  s o c ia l o rg a n iz a tio n s  have been d e rive d . 

A sp e c ts  o f p ro n g h o rn  s o c ia l s t ru c tu re  have been com pared to  those 

o f som e A fr ic a n  ungu la tes th ro u g h o u t th is  d iscu ss io n , but how does
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p ro n g h o rn  s o c ia l o rg a n iz a tio n  com pare  in  g e n e ra l to  those shown by 

s im i la r  A fr ic a n  spec ies?  I f  p rongho rns  f i t  w e ll in to  the c la s s if ic a t io n  

s y s te m s , th e re  w ou ld  appear to  be a g e ne ra l set of answ ers fo r  how 

bes t to  m a x im iz e  en e rg y  f ix a t io n , and choose a m ate fo r  c e r ta in  s ized  

ungu la tes  under c e r ta in  e n v iro n m e n ta l co n d itio n s . I f  p ronghorns  do 

no t f i t  in to  these c la s s if ic a t io n  sys tem s, th is  is  not the case, o r 

co n d itio n s  a re  d if fe re n t in  N o rth  A m e r ic a , and so d if fe re n t s o c ia l 

s ys te m s  have evo lved  to  adapt to  them .

E stes  (1974) su rveyed  the known types o f s o c ia l o rg a n iza tio n  

in  A fr ic a n  B ov idae and a tte m p te d  to  re la te  them  to  e co lo g ica l n iche .

He c la s s if ie d  a l l  bov ids  as: 1) s o l i t a r y / t e r r i t o r ia l ;  2) s o lita ry /n o n -  

t e r r i t o r ia l ;  3) g r e g a r io u s / te r r i to r ia l ;  o r  4) g re g a rio u s  / n o n te r r i to r ia l.  

S o lita ry  species w h ich  g e n e ra lly  l iv e  in  c losed ha b ita ts  have such 

t r a i t s  as: s m a ll s ize ; fe m a le s  s l ig h t ly  la rg e r  o r the sam e s ize  as 

m a le s ; s h o rt in co nsp icu ous  h o rn s ; a re  b ro w s e rs  and s e le c tive  

fe e d e rs ; c ry p t ic ,  n o n c o n tra s tin g  c o lo ra tio n ; h ide  in  re a c tio n  to  

danger; and a c re p u s c u la r  o r  n o c tu rn a l m a in  a c t iv ity  p e rio d . G re ­

g a rio u s  spec ies , on the  o th e r hand, a re  open c o u n try  d w e lle rs ; la rg e ; 

have consp icuous h o rn s ; m a le s  a re  la rg e r  than fem a le s ; a re  m a in ly  

g ra z e rs ; have re v e a lin g , c o n tra s tin g  c o lo ra tio n ; take f l ig h t  in  

re a c tio n  to  danger; and have d iu rn a l,  e a r ly  m o rn in g  and la te  a f te r ­

noon m a in  a c t iv i ty  peaks. Based on these c h a ra c te r is t ic s ,  p ronghorns 

u nde r th is  sys te m  w ou ld  f a l l  in to  the th ir d  c a te g o ry --g re g a r io u s  /
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t e r r i t o r ia l .

C h a ra c te r is t ic a l ly ,  g r e g a r io u s / te r r i to r ia l  A fr ic a n  bovids 

have th re e  d if fe re n t s o c ia l c la sse s : he rds  o f fem a le s  and young, 

b a c h e lo r h e rd s  o f ju v e n ile  to  m a tu re  m a le s , and t e r r i t o r ia l  m a le s . 

F e m a le  h e rd s  n e ve r spend a l l  th e ir  t im e  in  one te r r i t o r y ,  and fem a le  

h e rd s  a re  u s u a lly  accom pan ied  by one t e r r i t o r ia l  buck. A sso c ia tio n  

be tw een fe m a le s  appears to  g e n e ra lly  be loose , w ith  the p o ss ib le  

exce p tion  o f m o th e r-d a u g h te r bonds. These fe a tu re s  of g re g a r io u s / 

t e r r i t o r ia l  A fr ic a n  bov ids  a p p ly  e q u a lly  w e ll to  the s o c ia l sys tem  of 

p ro n g h o rn s , so p rong ho rns  f i t  w e ll in to  E s te s '(1974) c la s s if ic a t io n  

s y s te m .

Ja rm a n  (1974) a lso  re la te d  s o c ia l o rg a n iza tio n  of A fr ic a n  

an te lopes to  th e ir  eco logy . H is  c la s s if ic a t io n  of ante lope feed ing  

s ty le s  was p re sen ted  e a r l ie r .  P ro n g h o rn s  f i t  in to  c lass  c in  te rm s  of 

fee d in g  s ty le  and body w e ig h t. R e la ted  c lass  c s o c ia l o rg a n iza tio n  has 

the  fo llo w in g  a t t r ib u te s .  D u rin g  at le a s t p a r t o f the  ye a r, a p ro p o rtio n  

o f the a d u lt m a les  h o ld  t e r r i t o r ie s .  D u rin g  the t e r r i t o r ia l  season, 

n o n te r r i to r ia l  a d u lt and subadu lt m a le s  fo rm  b a ch e lo r h e rd s . Fem ales  

g a th e r in  f a i r ly  la rg e  g roups (6 to  150 o r  so, depending on the spec ies), 

w ith  open m e m b e rs h ip . F e m a le s  a re  not con fined  to  s in g le  te r r i to r ie s .  

F e m a le s  leave  the h e rd  to  g iv e  b ir th ,  and the c a lf  l ie s  out fo r  v a ry in g  

le n g th s  o f t im e  b e fo re  jo in in g  the  h e rd . F o r  the  p a rt of the y e a r when 

t e r r i t o r ie s  a re  not defended, a l l  sexes c o m m o n ly  m ix . These
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c la s s  c c h a ra c te r is t ic s  a lso  a p tly  d e sc rib e  p ro ng ho rn  s o c ia l o rg a n i­

z a tio n .

P ro n g h o rn s  f i t  v e ry  w e ll in to  the c la s s if ic a t io n  system s 

p ropo sed  b y  E stes  (1974) and Ja rm a n  (1974), even though these 

s ys te m s  w e re  dev ised  fo r  A fr ic a n  spec ies . T h rough  convergent 

e v o lu tio n , p ro n g h o rn s  and the s im i la r  A fr ic a n  ante lopes a r r iv e d  at 

v e ry  s im i la r  s o c ia l sys te m s , in d ic a tin g  tha t th is  sys te m  is  best 

su ite d  to  re a liz a t io n  o f doe s tra te g y .
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C H A P TE R  V I 

SUM M AR Y

The s u m m e rs  of 1975 and 1976 w e re  spent s tudy ing  p ro n g ­

h o rn  s o c ia l s t ru c tu re  on the N a tio n a l B ison  Range, M o iese , M ontana. 

A n  in c re a s in g  am ount o f w o rk  is  be ing  done on ungulate so c ia l 

s ys te m s , but em phas is  has been on the m a le , not the fe m a le , c o m ­

ponents o f the s o c ia l s y s te m . Know ledge o f fe m a le  in te ra c tio n s , and 

fe m a le -m a le  re la tio n s h ip s  is  n e ce ssa ry  to  fo rm  a com p le te  p ic tu re  of 

p ro n g h o rn  s o c ia l o rg a n iz a tio n .

U s ing  s ig h tin g s  o f known does, I  d e te rm in e d  th a t B ison  Range 

doe hom e ranges cove re d  an ave rage of fo u r  buck te r r i to r ie s .  I 

o b se rve d  co n s id e ra b le  doe m ovem ent between A le xa n d e r B as in  and 

the  N o rth s id e . Does showed d if fe re n t ia l seasona l use of A lexan der 

B a s in  and the N o rth s id e , p ro b a b ly  m ov ing  in  se a rch  o f m o re  succu len t 

o r  new fo ra g e  as the s u m m e r p ro g re s s e d . The p a tte rn  o f use shown 

b y  know n does w as s im i la r  to  the  use p a tte rn  shown b y  a l l  does, 

in d ic a tin g  th a t does d id  no t spend the s u m m e r in  separa te  subareas of 

A le x a n d e r B a s in  and the N o rth s id e .

A lthough  doe g roup  s ize  and c o m p o s itio n  changed fre q u e n tly , 

a seasona l tre n d  in  the  s ize  o f doe g roups was apparen t. Doe groups

86
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w e re  la rg e s t in  M a y  and e a r ly  S eptem ber, w h ile  doe group s ize  

d ropp ed  s h a rp ly  in  June d u r in g  the faw n ing  season, and in  la te  

S ep tem ber at the onset o f the ru t .  The range of doe g roup s izes was 

g e n e ra lly  la rg e , and d id  no t fo llo w  the seasona l tre n d  shown by m ean 

doe g roup  s ize  p e r 2 -w eek p e rio d . Doe groups accom panied by 

t e r r i t o r ia l  bucks w e re  la rg e r  than unaccom panied g roups, and doe 

g ro up s  w ith  faw ns w e re  la rg e r  than doe groups w ith o u t faw ns.

Based on the n u m b e r o f t im e s  known does w e re  observed  in  

the sam e g rou p s , does seem ed to  fo rm  subgroups w ith in  each a rea .

A s m e a su re d  betw een known doe p a irs ,  a sso c ia tio n s  between does 

w e re  f lu id .  Does fo rm e d  a few c lose  a sso c ia tio n s  w ith  o th e r does, 

bu t even these  c lo s e ly  a sso c ia te d  doe p a irs  w e re  not seen tog e th e r in  

a l l  o b s e rv a tio n s . Does fo rm e d  random  o r  nega tive  assoc ia tions  w ith  

o th e r does in  the  a re a .

A n o th e r m e a su re m e n t o f doe-doe in te ra c tio n s  was ca lcu la ted  

c o m p a rin g  s ig h tin g s  of each p o ss ib le  p a ir  o f known does. These home 

range  c o r re la t io n s  w e re  la rg e ly  ne ga tive , in d ic a tin g  the independence 

o f in d iv id u a l does. T h e ir  m easu re  c o r re la te d  p o s it iv e ly  w ith  the doe 

p a ir  a s s o c ia tio n s , in d ic a tin g  th a t a few  does asso c ia te  c o n s is te n tly  

w hen th e y  a re  in  the sam e s e c tio n  o f A le xa n d e r B as in  o r  the N o rth s id e .

Does showed d if fe re n t ia l  use o f buck  te r r i t o r ie s  in  A le xa n de r 

B a s in , w h ile  does in  the N o rth s id e  used a l l  t e r r i t o r ie s  about equa lly .

In  defense of the  s ite  h yp o th e s is  th e o ry  o f fe m a le  m ate se le c tio n , the
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t e r r i t o r ia l  b u ck  in  A le x a n d e r B a s in  tha t does m o s tly  assoc ia ted  w ith  

d u r in g  the s u m m e r d id  m o st o f the observed b re ed ing  in  tha t a rea .

In  the  N o rth s id e , h o w eve r, one buck d id  m ost o f the observed  b reed in g  

even though does had used N o rth s id e  te r r i t o r ie s  eq u a lly  d u rin g  the 

s u m m e r.

P ro n g h o rn  s o c ia l o rg a n iz a tio n  f i t s  v e ry  w e ll in to  system s 

c la s s ify in g  s o c ia l o rg a n iz a tio n  o f A fr ic a n  bov ids  and ante lopes, 

in d ic a tin g  con ve rg en t e vo lu tio n  in  s o c ia l sys tem s o f the N o rth  

A m e r ic a n  p ro n g h o rn  and s im i la r  A fr ic a n  ungu la tes.
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