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A b s t r a c t :  T h i s  s t u d y  i n v e s t i g a t e s  t h e  p o s s i b i l i t y  of  

c o m p e t i t i o n  between two s y m p a t r i c a l l y  o c c u r i n g  s p e c i e s :  

Formica - r u f a  o b s c u r i p e s  and Pogonomyrmex o c c i d e n t a l i s .  Both 

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

s p e c i e s  less t h a n  7 m a p a r t , a r e  more l i k e l y  t o  be compet ing  

t h a n  c o l o n i e s  f a r t h e r  t h a n  11 m from e a c h  o t h e r .  C o l o n i e s  11 

m a p a r t  w e r e  d e s i g n a t e d  a s  n o n - c o m p e t i t i v e ,  w h i l e  c o l o n i e s  7 m 

a p a r t  w e r e  d e s i g n a t e d  c o m p e t i t i v e .  Forage  m a t e r i a l  was 

c o l l e c t e d  f rom b o t h  t y p e s  o f  c o l o n i e s ,  d r i e d  and weighed t o  

d e t e r m i n e  i f  t h e r e  were s i g n i f i c a n t  d i f f e r e n c e s  between 

c o m p e t i t i v e  and n o n - c o m p e t i t i v e  c o l o n i e s .  T h e r e  w e r e  

s i g n i f i c a n t  d i f f e r e n c e s  i n  amounts  of  i n s e c t s  c o l l e c t e d  by t h e  

t w o  t y p e s  o f  c o l o n i e s .  S i g n i f i c a n t  d i f f e r e n c e s  a l s o  o c c u r e d  

among amounts  o f  seeds c o l l e c t e d  by 5 o c c i d e n t a l i s  c o l o n i e s  

o f  b o t h  t y p e s .  These  d a t a  s u g g e s t  t h a t  F. r u f a  and 5 

o c c i d e n t a l i s  compete f o r  i n s e c t  p r e y .  



I n t r o d u c t i o n :  F o r m i c a  r u f a  o b s c u r i p e s  i s  a  t y p e  o f  

" t h a t c h i n g "  a n t  found  i n  b o t h  t h e  U n i t e d  S t a t e s  and Canada 

( ~ r e g g ,  1 9 6 3 ) .  The term t h a t c h i n g  r e f e r s  t o  t h e  l a r g e  dome- 

s h a p e d  n e s t s  w h i c h  i t  c o n s t r u c t s  f rom t w i g s .  Weber ( 1 9 3 5 )  

f o u n d  t h a t  t h e  a v e r a g e  h e i g h t  o f  a F. r u f a  n e s t  i s  20 c m . ,  a n d  

t h e  a v e r a g e  d i a m e t e r  i s  43 c m .  I n  o n e  t y p i c a l  c o l o n y ,  h e  

f o u n d  t h e  p o p u l a t i o n  t o  b e  a b o u t  1 9 , 0 0 0  a n t s .  

F .  r u f a  h a s  r e l a t i v e l y  f l e x i b l e  f e e d i n g  h a b i t s .  A c c o r d i n g  -- 
t o  Weber ( 1 9 3 5 ) ,  t h e s e  c o l o n i e s  s u b s i s t  l a r g e l y  on i n s e c t  

p r e y .  Aphid honeydew i s  t h e  n e x t  i m p o r t a n t  f o o d  s o u r c e ,  b u t  

h e  a l s o  s t a t e s  t h a t  " I n  some c a s e s  t h e s e  s e c r e t i o n s  a r e  t h e  

p r i m a r y  s o u r c e  o f  f o o d "  ( p .  1 9 7 ) .  F i n n e g a n  ( 1 9 7 7 )  n o t e d  t h a t  

F. r u f a  c h a n g e s  i t s  p r i m a r y  f o o d  s o u r c e  f rom i n s e c t s  t o  a p h i d s  -- 

o r  v i c e - v e r s a ,  d e p e n d i n g  on t h e  a v a i l a b i l i t y  o f  i n s e c t s .  

T h e i r  p r e d a t o r y  h a b i t s  a n d  b r e a d t h  o f  a c c e p t a b l e  food  h a v e  

c a u s e d  f o r e s t e r s  t o  l o o k  t o  a n t s  i n  t h e  F. r u f a  g r o u p  as  a 

p o s s i b l e  i n s e c t  p e s t  c o n t r o l l e r  ( F i n n e g a n  1 9 7 7 ) .  F i n n e g a n  

s ta tes  : "The a b i l i t y  o f  t h e  r u f a  g r o u p  t o  c h a n g e  from a p h i d  

honeydew t o  l i v i n g  p r e y  (when p r e s e n t  i n  a b u n d a n c e )  as a  f o o d  

s o u r c e ,  i s  paramount  i n  i t s  p o t e n t i a l  e f f e c t i v e n e s s  as a 

l i m i t i n g  a g e n t  o f  c e r t a i n  i n s e c t  p e s t s .  By b e i n g  p r e s e n t  i n  

t h e  f o r e s t  i n  large numbers  a t  a l l  t i m e s ,  t h e  a n t s  a r e  c a p a b l e  

o f  v i g o r o u s l y  a t t a c k i n g  p e s t  s p e c i e s  a t  a most c r i t i c a l  

t i m e . .  . . " ( p .  1 1 4 5 ) .  Any i n f o r m a t i o n  c o l l e c t e d  on food  a n d  

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



o f t e n  found i n  t h e  same h a b i t a t s  a s  - -  F. r u f a .  I ts g r a v e l  

mounds a r e  a  c o n s p i c u o u s  c h a r a c t e r i s t i c  o f  t h e  w e s t e r n  p l a i n s  

(Gregg 1 9 6 3 ) .  T h i s  i s  p r o b a b l y  one  r e a s o n  why t h i s  s p e c i e s  

h a s  been so w e l l  s t u d i e d - ,  s t a r t i n g  w i t h  ~ c ~ o o k ' s  work i n  1882.  

Lav igne  ( 1 9 6 9 )  e x c a v a t e d  t w e n t y  P. o c c i d e n t a l i s  c o l o n i e s  

i n  Wyoming and found t h a t  t h e i r  n e s t  h e i g h t s  v a r i e d  from 1 t o  

1 0 . 5  i n c h e s ,  t h e i r  n e s t  d i a m e t e r s  from 10 t o  44 i n c h e s  and 

t h e i r  worker  p o p u l a t i o n s  f rom 254 t o  7506 a n t s .  

Below i s  a  c h a r t  showing t h e  l i f e  c y c l e  of  P. o c c i d e n t a l i s  

which b e g i n s  i n  l a t e  March when t h e  workers  a p p e a r  on t h e  

mounds. 

L i f e - C y c l e  of P. o c c i d e n t a l i s  

workers  a p p e a r  queen  l a y s  l a r v a e  a p p e a r  
on mounds . e g g s  (May) -, ( e a r l y  J u n e )  
( l a t e  March t o  f o r a g i n g  
m i d - A p r i l )  b e g i n s  

+ I 

f o r a g i n g  swarming a d u l t  r e p r o d u c t i v e  . 
e n d s ,  a n t s  (-- ( l a t e  J u l y  <-. ( m i d - J u l y )  
o v e r w i n t e r  t o  mid-Aug.) 
( l a t e  O c t .  

A s  c a n  b e  s e e n  f rom t h e  a b o v e  c h a r t ,  t h e  a n t s  f o r a g e  from 

June t o  l a t e  O c t o b e r .  D u r i n g  t h i s  t i m e ,  - P .  o c c i d e n t a l i s  

workers  g a t h e r  a  v a r i e t y  o f  s e e d s ,  i n s e c t s ,  and n e s t  m a t e r i a l .  

A t  one  s i t e ,  Cole  ( 1 9 3 2 )  found  t h a t  P. o c c i d e n t a l i s  g a t h e r e d  

s e e d s  from 29 p l a n t  s p e c i e s .  Seeds  a r e  - P. o c c i d e n t a l i s *  

a p r i m a r y  food  s o u r c e ,  a n d  i n s e c t s  a r e  t h e i r  s e c o n d a r y  food  

s o u r c e .  



Both - P. o c c i d e n t a l i s  a n d  F .  r u f a  f o r a g e  f o r  i n s e c t s  - - 
o p p o r t u n i s t i c a l l y .  F innegan  (19771,  B r a d l e y  ( 1 9 7 2 ) ,  and Weber 

( 1 9 3 5 )  found  t h a t  F.  r u f a  p r e y s  h e a v i l y  on i n s e c t s .  Rogers  - - 
1~7a  

( 1 9 7 2 )  ' found t h a t  a t  a s i t e  i n  Wyoming, i n s e c t s  made up -20% 

o f  t h e  m a t e r i a l  c o l l e c t e d  by a 5 o c c i d e n t a l i s  c o l o n y  ( s e e d s  

made up 39% . a n d  non-food i t e m s  made up t h e  r e s t ) .  H o l l d o b l e r  

and  Wilson ( 1 9 7 0 )  ment ion  t h a t  Pogonomyrmex workers  c o l l e c t  

i n s e c t s .  

The r e l i a n c e  o f  b o t h  s p e c i e s  on i n s e c t  p r e y  a s  a  food 

s o u r c e  s u g g e s t s  t h a t  c o m p e t i t i o n  f o r  food c o u l d  o c c u r  when 

t h e y  a r e  found i n  c l o s e  p r o x i m i t y .  T h i s  h y p o t h e s i s  i s  

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

, The p r e v a l e n c e  of c o m p e t i t i o n  a s  a  s t r u c t u r i n g  f o r c e  i n  

b i o l o g i c a l  communi t ies  ' h a s  been q u e s t i o n e d  ( S i m b e r l o f f  and 

Connor 1981;  Connor and S i m b e r l o f f  1979;  S t r o n g  e t  a l .  1 9 8 4 ) .  

I t  i s  p o s s i b l e  t h a t  c o m p e t i t i o n  i s  less i m p o r t a n t  i n  s h a p i n g  

community s t r u c t u r e  t h a n  p r e v i o u s l y  t h o u g h t .  On t h e  o t h e r  

hand ,  c o - e x i s t i n g  s p e c i e s  of  Pogonomyrmex p a r t i t i o n  s e e d s  

a c c o r d i n g  t o  s e e d  s i z e  (Dav idson  1977;  Hansen 1 9 7 8 ) .  T h i s ,  

a c c o r d i n g  t o  Schoener  (19741 ,  i s  a n  i n d i c a t i o n  of  c o m p e t i t i o n .  

I n  t h i s  p a p e r ,  I r e p o r t  t h e  i d e n t i t y  and amounts o f  f o r a g e  

m a t e r i a l  c o l l e c t e d  by b o t h  - P. o c c i d e n t a l i s  and F. . r u f a  and - - 
d e t e r m i n e  whe the r  t h e i r  p r o x i m i t y  t o  e a c h  o t h e r  a f f e c t s  what 

t h e y  c o l l e c t .  T h i s  s h o u l d  g i v e  an i n d i c a t i o n  of  whe the r  

c o m p e t i t i o n  f o r  i n s e c t s  i s  o c c u r i n g  between t h e  two s p e c i e s .  

Methods and  M a t e r i a l s :  Two s t u d y  s i t e s  w e r e  chosen i n  

B o u l d e r  County:  S a w h i l l  Ponds and ~ h i t e r o c k s .  S a w h i l l  ponds 



a i s  a  r e c r e a t i o n a l  a r e a  l o c a t e d  7 miles e a s t  o f  B o u l d e r ,  

Co lo rado .  I t  was a t  o n e  t i m e  mined f o r  g r a v e l ,  and h a s  s i n c e  

been r e s t o r e d .  The v e g e t a t i o n  i n  t h e  s t u d y  a r e a  c o n s i s t s  

m o s t l y  of  g r a s s e s ,  t h i s t l e s ,  and some co t tonwoods .  Whi te rocks  I 
i s  a l s o  7 miles e a s t  o f  B o u l d e r .  The s t u d y  s i t e  i s  a  c a t t l e  

p a s t u r e  b o r d e r e d  by t h i s t l e s .  ~ 
C o l o n i e s  d e f i n e d  a s  u n d e r  c o m p e t i t i v e  c o n d i t i o n s  were 

I 
closer t h a n  7 m a p a r t  ( f r o m  c e n t e r  t o  c e n t e r ) .  I conc luded  ~ 
from p e r s o n a l  o b s e r v a t i o n  t h a t  t h e  m a j o r i t y  o f  f o r a g i n g  f o r  

b o t h  . s p e c i e s  o c c u r s  w i t h i n  7 m.  C o n t r o l  c o l o n i e s  u n d e r  non- 

c o m p e t i t i v e  c o n d i t i o n s  w e r e  more t h a n  11 m a p a r t .  Two p a i r s  o f  

c o m p e t i t i v e  c o l o n i e s  and two non-compet i t ive  c o l o n i e s  of  e a c h  

s p e c i e s  w e r e  l o c a t e d  a t  e a c h  s i t e .  

The d i s t a n c e s  w e r e  chosen  based on c i r c u m s t a n c e ,  it was 

h a r d  t o  f i n d  enough of  b o t h  c o l o n i e s  i s o l a t e d  by more t h a n  11 

m ,  and it was a l s o  d i f f i c u l t  t o  f i n d  c o l o n i e s  c l o s e r  t h a n  7 

m ,  t hough  some were found i n  b o t h  c a s e s .  The number of  s i tes  

and  c o l o n i e s  c h o s e n  w e r e  l i m i t e d  due  t o  t i m e .  T h e r e  was o n l y  

o n e  summer t o  col lec t  d a t a .  

Foraged m a t e r i a l  was c o l l e c t e d  from e a c h  c o l o n y  by p l a c i n g  

a  s m a l l  v i a l  o v e r  r e t u r n i n g  f o r a g e r s ,  a s  d e s c r i b e d  by Rogers  

( 1 9 7 2 ) ,  and  t h e n  l i g h t l y  c h i l l i n g  t h e  a n t s .  T h i s  c a u s e s  t h e  

a n t s  t o  d r o p  t h e i r  f o r a g e  and d o e s  n o t  seem t o  harm them. For  

t h e  PI o c c i d e n t a l i s  c o l o n i e s ,  200 p i e c e s  o f  m a t e r i a l  w e r e  

c o l l e c t e d  p e r  c o l o n y .  For  - -  F.  r u f a ,  b e c a u s e  t h e i r  m a j o r  food  

a s o u r c e  w a s  n e c t a r ,  700 a n t s  r e t u r n i n g  t o  t h e  n e s t  were 

c o u n t e d ,  and  any  m a t e r i a l  t h e y  r e t u r n e d  w i t h  was t a k e n .  



Data from c o l o n i e s  t o  b e  compared were c o l l e c t e d  w i t h i n  

two weeks o f  e a c h  o t h e r ,  and a l l  c o l l e c t e d  i n s e c t s  were 

i d e n t i f i e d  t o  o r d e r .  The d a t a  c o n s i s t e d  of number, o r d e r ,  and 

w e i g h t  o f  i n s e c t s  c o l l e c t e d  by 5 r u f a  c o l o n i e s  w i t h i n  7 m o f  

r u f a  P. o c c i d e n t a l i s  c o l o n i e s ,  i n s e c t s  c o l l e c t e d  by F. - 
c o l o n i e s  a t  l e a s t  11 m from P .  o c c c i d e n t a l i s  c o l o n i e s ,  i n s e c t s  - 
and  s e e d s  c o l l e c t e d  by P. o c c i d e n t a l i s  c o l o n i e s  a t  l e a s t  11 m 

from F.  r u f a  c o l o n i e s ,  and i n s e c t s  and s e e d s  c o l l e c t e d  by P. -- - - 
o c c i d e n t a l i s  w i t h i n  7 m of  XI r u f a  c o l o n i e s .  Data c o l l e c t e d  

e a c h  d a y  were  t r e a t e d  s e p a r a t e l y .  These d a t a  were used  t o  

d e t e r m i n e  mean f o r a g i n g  y i e l d s ,  which t h e n  w e r e  t e s t e d  

s t a t i s t i c a l l y  t o  compare c o m p e t i t i v e  t o  non-compet i t ive  

c o l o n i e s .  

The Mann-Whi.tney .U tes t  was u s e d  on d a t a  d e a l i n g  w i t h  

i n s e c t  a n d  s e e d  w e i g h t s .  Weights  from c o m p e t i t i v e  and non- 

c o m p e t i t i v e  c o l o n i e s  were  compared w i t h i n  s p e c i e s .  Spearman's  

r h o  t e s t  was used t o  d e t e r m i n e  i f  t h e r e  was a c o r r e l a t i o n  

between t h e  d i s t a n c e s  t h e  c o l o n i e s  were  from e a c h  o t h e r  and 

t h e  amount of  i n s e c t s  and  s e e d s  t h e y  c o l l e c t e d .  

R e s u l t s :  The w e i g h t s  o f  i n s e c t s  c o l l e c t e d  by b o t h  t y p e s  

o f  c o l o n i e s  ( c o m p e t i t i v e  and n o n - c o m p e t i t i v e )  were compared 

f o r  b o t h  s p e c i e s .  A t  S a w h i l l  Ponds ,  t h e  w i t h i n  s p e c i e s  

compar i son  , o f  w e i g h t s  o f  i n s e c t s  . c o l l e c t e d  was n o t  

s i g n i f i c a n t l y  d i f f e r e n t  f o r  P. o c c i d e n t a l i s ,  b u t  was - 

s i g n i f i c a n t  f o r  - -  F.  r u f a  (Mann-Whitney U=22, p=0 .025) .  A t  

a W h i t e r o c k s ,  t h e  w i t h i n  s p e c i e s  compar ison o f  i n s e c t  p r e y  

w e i g h t  was n o t  s i g n i f i c a n t l y  d i f f e r e n t  f o r  F. r u f a ,  b u t  w a s  



significant for P. occidentalis (Mann-Whitney U=144, p=<0.05). 

Distance of F. rufa colonies from P. occidentalis - - - 
colonies, and weights of insects collected by - F. - rufa was 

shown to be correlated (Spearman 's r, .=D- 7595, p=O-05)- 

However, there was no cdrrelation between distance of P. - 

occidentalis colonies from F. rufa colonies and weights of - -  
insects or seeds collected by 5 occidentalis (spearman's r, 

=0.29 for seeds, 0.207 for insects). 

There were differences found in the orders of insects 

collected by both species. - F. - rufa collected 49.5% more 

Hymenopterans than P. occidentalis, and P occidentalis - 

collected 68.4% more Coleopterans, and 96.2% more Dipterans 

than F. rufa. P. occidentalis and F. rufa overlapped in -- - - -  

a orders of insects collected: Hymenopterans, Coleopterans, and 

Dipterans were collected by both. -Other orders did not differ 

as greatly. 

Both species collected nest material more than any other 

type of forage. P. occidentalis collected 15.48% seeds and - 
insects, while -- F. rufa collected 9.87% insects. The remainder 

of foraging trips by P. occidentalis resulted in pebbles and - 

miscellaneous non-food items carried back to the nest. -- F. rufa 

brought 90.13% by weight twigs, and miscellaneous non-food 

items back to the colony. 

Discussion: The data suggest that P. occidentalis and F. - 
rufa compete for insects. A significant difference in amounts of - 

a insects collected by competitive and. non-competitive colonies 'was 

seen in some, but not all sites. Colonies of P. occidentalis - 



w i t h i n  7  m o f  c o l o n i e s  of  F. r u f a  c o l l e c t e d  p r o p o r t i o n a t e l y  more 

s e e d s  t h a n  c o l o n i e s  which  w e r e  more t h a n  11 m away from F. r u f a  

c o l o n i e s .  T h i s  i n d i c a t e s  t h a t  - P.  o c c i d e n t a l i s  c o l o n i e s  t e n d e d  t o  

r e l y  more h e a v i l y  on s e e d s  a s  a food  r e s o u r c e  when l o c a t e d  n e a r  

F .  r u f a  c o l o n i e s  t h a n  t h e y  d i d  would when l o c a t e d  f a r t h e r  f rom F. -- 

r u f a  c o l o n i e s .  T h i s  s u g g e s t s  t h a t  c o m p e t i t i o n  is  o c c u r i n g  f o r  

i n s e c t s ,  f o r c i n g  - P.  o c c i d e n t a l i s  t o  c o l l e c t  more s e e d s .  

C o n v e r s e l y ,  Where s i g n i f i c a n t  d i f f e r e n c e s  i n  w e i g h t s  of i n s e c t s  

f o r a g e d  o c c u r e d ,  c o l o n i e s  of  F. r u f a  which w e r e  w i t h i n  7 m o f  - P.  

o c c i d e n t a l i s  c o l o n i e s  c o l l e c t e d  p r o p o r t i o n a t e l y  fewer  i n s e c t s  

t h a n  t h o s e  which were f a r t h e r  t h a n  11 m from P. o c c i d e n t a l i s  

c o l o n i e s .  The c o r r e l a t i o n  a n a l y s i s  was s i g n i f i c a n t  f o r  - F. 

r u f a ,  b u t  n o t  f o r  P.  o c c i d e n t a l i s :  Had t h e  sample  s i z e  been -. - 

l a r g e r ,  a  s i g n i f i c a n t  c o r r e l a t i o n  m i g h t  have  been o b t a i n e d  f o r  - P.  

o c c i d e n t a l i s .  T h e r e  seems t o ' b e  p a r t i t i o n i n g  o f  i n s e c t  p r e y  

r e s o u r c e s  between . t h e  t w o  s p e c i e s .  F. r u f a  c o l l e c t e d  49.5% more 
. . 

i n d i v i d u a l s  of Hymenoptera t h a n  - P.  o c c i d e n t a l i s ,  w h i l e  P .  - 
o c c i d e n t a l i s  c o l l e c t e d  68.4% more C o l e o p t e r a n s  and 96.2% more 

D i p t e r a n s .  Both a n t  s p e c i e s  were exposed t o  t h e  same 

e n v i r o n m e n t a l  c o n d i t i o n s ,  and  I assume t h a t  b o t h  s p e c i e s  had 

e q u a l  a c c e s s  t o  p r e y  i n s e c t s .  According t o  Schoener  ( 1 9 7 4 ) ,  

r e s o u r c e  p a r t i t i o n i n g  i s  a  s i g n  of  c o m p e t i t i o n .  

The e v i d e n c e  f o r  c o m p e t i t i o n  between t h e  two s p e c i e s  a r e  t h e  

s i g n i f i c a n t  d i f f e r e n c e s  i n  amounts of  s e e d s  c o l l e c t e d  by 

c o m p e t i t i v e  and n o n - c o m p e t i t i v e  c o l o n i e s  of P. o c c i d e n t a l i s ,  t h e  

s i g n i f i c a n t  d i f f e r e n c e s  i n  amounts o f  i n s e c t s  c o l l e c t e d  by & 

o c c i d e n t a l i s  a t  S a w h i l l  Ponds and  by F. r u f a  a t  Whi te rocks ,  t h e  

P o s s i b l e  p a r t i t i o n i n g  o f  r e s o u r c e s  i n d i c a t e d  i n  T a b l e  4,  and t h e  



correlation between weights of insects collected by F, rufa and 

distance from P. occidentalis colonies. 

There are a number of other types of studies which could be 

performed on these two species, such as mapping oE colonies, 

analysis of'variation in competition intensity, and interspecific 

aggression studies. ' A  mapping study could be done to determine 

if colonies of the two species are distributed randomly in 

relation to each other. If they are distributed uniformly, this 

.would indicate that competition may be occuring. Bernstein and 

Gobbel (1979) did this sort of study with ten species of ants, 

including P. occidentalis, in the Mojave and Great  asi in deserts, 

and- found ' "little- evidence of non-random dispersion patterns" 

(p.931). Tt would be interesting to see if the same results 

apply in this case. 

It would be interesting to study.situations i n  which the 

intensity of postulated competition varied. For example, if 

competition occurs at all, a F. rufa colony surrounded by P. . -  - - 
occidentalis colonies would be exposed to more competition than a 

F. rufa colony near just one P. occidentalis colony (if there is - -  - 

competition occuring at all). 

Another aspect to consider is aggression. If the two 

species are competing, then it is likely that they will be 

aggressive toward each other. In the process of this study, I 

collected some preliminary data which indicates that aggression 

occurs. Members of F. rufa colonies attacked P. occidentalis - - - 
individuals placed on their nest 49 out of 50 times. - P. 

occidentalis colonies only attacked F. rufa individuals 6 out of 



50 t i m e s .  

More s t u d y  c o u l d  be  done on t h i s  a s p e c t  of - P. o c c i d e n t a l i s  

and  -- F.  r u f a  i n t e r a c t i o n .  Q u e s t i o n s  which c o u l d  be  asked  a r e :  

Does it make a n y  d i f f e r e n c e  whe the r  a n  i n d i v i d u a l  

i s  p l a c e d  on t h e  c o l o n y  o r  on a  f o r a g i n g  t r a i l  of  t h e  

o t h e r  s p e c i e s ?  

What happens  when f o r a g i n g  t r a i l s  from b o t h  

s p e c i e s  o v e r l a p ? - - I  d i d  o b s e r v e  t h i s  o c c u r i n g ,  and - F.  

r u f a  i n d i v i d u a l s  t e n d e d  t o  a t t a c k  b u t  n o t  overcome P. 

o c c i d e n t a l i s  - i n d i v i d u a l s  (when t h e  a g g r e s s i v e  

e n c o u n t e r s  o c c u r e d  on t h e  n e s t  i t s e l f ,  t h e  - P.  

o c c i d e n t a l i s  i n d i v i d u a l s  t e n d e d  t o  be d ismembered) .  

What would happen i f  a  l a r g e  p i l e  of  i n s e c t  b o d i e s  

was p l a c e d  w i t h i n  f o r a g i n g  r a n g e  o f  two c o l o n i e s  o f  

e a c h  s p e c i e s ;  would a n  a n t  "war" o c c u r ?  
. . 

To d i s c o v e r  i f  c o m p e t i t i o n  i s  o c c u r i n g  i n  t h i s  sys tem,  more s t u d y '  

n e e d s  t o  b e  d o n e .  L a r g e r , s a m p l e  s i z e s  s h o u l d  be  used ,  e s p e c i a l l y  

f o r  t h e  c o r r e l a t i o n  a n a l y s i s .  More work s h o u l d  be done r e g a r d i n g  

t y p e s  o f  i n s e c t s  c o l l e c t e d ,  t o  d e t e r m i n e  whe the r  p a r t i t i o n i n g  o f  

t h i s  r e s o u r c e  i s  o c c u r i n g .  Aggress ion  s t u d i e s  c o u l d  be  performed 

t o  d e t e r m i n e  i f  t h e  two s p e c i e s  a r e  a g g r e s s i v e  toward  each o t h e r  

a n d  why. Mapping, and i n v e s t i g a t i o n s  of  more i n t e n s e l y  

c o m p e t i t i v e  s i tes  c o u l d  be  conduc ted .  These t y p e s  of s t u d i e s  

would t e s t  and p e r h a p s  p r o v i d e  f u r t h e r  s u p p o r t  f o r  my r e s u l t s ,  

which  i n d i c a t e  t h a t  c o m p e t i t i o n  may be  o c c u r i n g  i n  t h i s  sys tem.  



Table 1. C o n ~ w f  sox of =aunts of insects collected b.j concetitive and 
non-compe ti t ive colonies 

Si te  Saecies Cmpe ti t ive ?Jm-cmFe ti tive P 
x 6 E -  - x m - . ( ~ Z  - 

Sawhills P. occidentalis 0,0201 4,00040 0.Or$38+0.0Ol92 141 ns - 
';lhiteroc-b P. occidegtalis - 0.05 303.00872 - 0.01 90~.00073 14.4 40.05 

Table 2. Conparison of mounts of seeds collectet? by con= t i t i ve  and 
non-coqe ti t ive colonies of & occidentalis 

EliL& Conge ti t ive Pun-conge ti t ive  U P 
x+SE - C k p ~  x&S - ~(grp2 



Table 3 ,  Correlations between insects collected and distcvlce from the 
neanest c o l q  of tl?e ap9si t .e  s - ~ c i e s  

Species Food 
mw 

F. -fa insec ts  
P, occidentalis - insec ts  
P, occidentalis - seeds 

Table 4. Insect  orders col lected 

,?ruleae 
Coleog t e r a  

. - Demagtera 
Criptera 
Hemiptera 
m e n o p t e r a  
Is opoda 
IS optera 
kp idop te ra  
Ortho3tera 
',')ricogtera 

A. lumber of 
Insects 
Collected by 
P. occidental is  - 

Speman 's 
Coefficient (rs ) 

B. ?$umber of 
Insects 
Collected by 
F. rufa -- 

A-B 



Tzble 5, Percentws of forage aaterial  collected 

Species 

P, occidentalis - 
P. rufa -- 

Seeds Insects l e s t  Phterial 



nF 1. 2. nf3. nest, the squares i n  the Sac-ound. am 2 a. 

,Z'i,gzre 2, g. occidentdis  nsst,  the squares in the bad.grour,d are 2 u, 



Tigure 3. 2. occ iden td i s  worker c z i i ~ h g  a s tone for nest  cons t,-uctim 



4. P. occidentzlis worker gic:j.lg up a stone - 
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