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SUMMARY 

In a desert  area wi th  a b u n d a n t  annua l  p lan ts  the largest  feeding gui ld  was  g ramni -  
vores (nine species). In an area wi th  few annua l  pmnt s ,  the larges t  feeding guild was 
omnivores  (eight species). Wi th in  a guild there  is l i t t le overlap in body  length  of 
workers .  Species in which  there was overlap in body length  of workers  exhibi ted 
marked  differences in diel and seasonal  aet lvi ty.  Var ia t ion  in prec ip i ta t ion  and pro- 
duet iv i ty  between years  resul ted  in differences in seasonal  activity,  hence considerable 
var ia t ion  in the  s t ruc ture  of the  an t  c o m m u n i t y  t h rough  t i m e .  

R~SUMB 

La structure et I'activit6 saisonni~re des soci~t~s de fourmis 
de la r6gion d~sertique de Chihuahua. 

Dans une r6gion d~sert ique off les p lan tes  annue l l e s  sont  abondan tes ,  les soci6t6s 
de F o u r m i s  gran ivores  sont  les p lus  nombre use s  (neuf  esp~ces). Dans  une  r6gion off 
les p lan tes  annue l l es  sont  rares,  les soei6t6s les plus  f r6quentes  sont  omnivores  (hui t  
esp6ces). Au sein d 'une m~me soei6t6, il y a peu de diff6rences darts Ia ta i l le  des 
ouvri~res.  Les esp6ees off la tail le des ouvri6res  varie beaueoup,  p r~sen ten t  des differences 
impor t an t e s  dans  leur  activit6 journaI i~re  et saisonnibre.  Des va r i a t i ons  de pluviosi t~ et 
de productivitt~ d 'une  ann6e h l ' au t re  engendren t  des va r i a t ions  d 'act ivi t6  saisonni~re,  
et, par  consequent ,  des diff6rences impor t an t e s  dans  la s t ruc tu re  de la soci6t~ de 
Fo u rm i s  tout  au long de l 'ann6e.  
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I N T R O D U C T I O N  

Studies  of en t i re  an t  faunas  have  been la rge ly  conce rned  wi th  spec ies  p a c k i n g  
(CuLvErt, 1974; LEWNS et al., �9 or  w i th  pa t t e rn s  of d i spe rs ion  (BARONI- 
UrmAm, 1969; Bma~,  1964, 1956) thus based  on da ta  col lec ted  over  shor t  t ime  
per iods .  Most s tudies  of sur face  ac t iv i ty  in ants have concen t r a t ed  on diel  
activity (TALBOT, 1946; McCLUSKEY, 1972; DEBRuYN and DEBRuIN, 1972; ROGERS, 
1974; LIEVIEUX, 1975; WHITFORD and ETTERSHANK, 1975) al though seasona l  
pa t t e rns  have  been shown to differ  in deser t  seed ha rves t ing  ants (BERNSTEIN, 
1974; WHITFORD and ETTERSHANK, 1975). A s tudy  by  MARKIN et al. (1974) r e p o r t e d  
that  seasonal  ac t iv i ty  in the i m p o r t e d  fire ant, Solenopsis saevissima was u n i f o r m l y  
t empera tu re  dependen t  in all pa r t s  of the range.  SANDERS (1972) conc luded  that  
seasonal  shif ts  i n  da i ly  ac t iv i ty  in Camponotus spp.  was t empera tu re  dependen t .  
BENOIS (1973) r epo r t ed  seasonal  d i f ferences  in behav io r  and popu la t ion  d y n a m i c s  
of the Argen t ine  ant, I r idomyrmex humilis in southern  France .  

The m a r k e d  be tween  y e a r  d i f ferences  in seasonal  ava i lab i l i ty  of food 
resources  and  seasonal  f luctuat ions in m i c r o c l i m a t e  that  a p p r o a c h  the to le rance  
l imi ts  of spec ies  in deser t  ecosystems suggests  cons ide rab le  var ia t ion  in seasona l  
ac t iv i ty  pa t t e rn s  of m a n y  deser t  organisms.  CI~EIC,~ITON (1950) s ta ted  tha t  
p ro longed  drought  caused extensive aes t iva t ion  of many  ants in the c a nyons  of 
the Chicos Mountains  in Big Bend Nat ional  Park ,  Texas.  CREIGtITON'S suggest ion 
that  numbers  of act ive colonies  of ants might  be re la ted  to ra infa l l  was s u p p o r t e d  
by the da ta  of WHITFORD and ETTERStIANK (1975) for  seed harves t ing  ants. Here  
I exmnine the t roph ic  s t ruc ture  and the seasonal  ac t iv i ty  pa t t e rns  of two ant  
comlnuni t i es  in the nor the rn  Chihuahuan  deser t  in re la t ionsh ip  to ra infa l l  and 
p r o d u c t i v i t y  pat terns .  

STUDY AREA 

Studies  were  conduc ted  on the J o r n a d a  Val ida t ion  Site, 40 kill NN.E of Las 
Cruces, Dofia Ana County,  New Mexico. The  , lornada  Val ida t ion  Site is a deser t  
wa t e r shed  w h i c h  d ra ins  into a small  d ry  lake. The  wa te r shed  var ies  in e levat ion  
from ca. 2,000 to 1,000 m. The  100 yea r  annua l  ra infa l l  average • one s t a n d a r d  
devia t ion  at the New Mexico State Univers i ty  Stat ion,  Las Cruces, New Mexico,  
is 211 ___ 77 mm (HoudnTON, 1972), w i th  most  of that  ra in fa l l  occu r r ing  du r ing  
late sununer  f rom convec t iona l  s torms.  Sununer  inaxinlunl  t empera tu re s  r each  
40 oC and f reezing t empera tu res  are  r e c o r d e d  f rom October  through mid -Apr i l  
(data f rom the Jo rnada  Val ida t ion  Site W e a t h e r  Stat ion).  

Numbers  of act ive colonies  of ants were  censused  on two sites a p p r o x i m a t e l y  
1.5 km apar t .  One site (des ignated  p laya)  of a p p r o x i m a t e l y  36 ha i nc luded  the 
area  a round  the d r y  lake  and the o ther  was  loca ted  on the al luvial  fan of the 
u p p e r  wa t e r shed  (des ignated  bajada) .  The  vegetat ion of the p laya  is p redo-  
mina te ly  mesqui te  (Prosopis glandulosa) at a dens i ty  of 480 h a - ~  and soap t ree  
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y u c c a  (Yucca elata) at  a d e n s i t y  of 150 h a  -1 .  S u b d o m i n a n t  s h r u b s  i n c l u d e  l o n g  

leaf  m o r m o n  t ea  (Ephedra trifurca) a n d  s n a k e w e e d  (Gattierrezia sarothrae a n d  

Guttierrezia microcephala). Soi ls  a re  s a n d y  w i t h  c a l c i u m  c a r b o n a t e  d e p o s i t i o n  

l a y e r s  a t  ca  100 c m  b e l o w  t h e  s u r f a c e .  

T h e  25 h a  b a j a d a  is  p r e d o m i n a n t l y  l o w  s h r u b s ,  c r e o s o t e b u s h  (Larrea triden- 
tata) at  a d e n s i t y  of  4,800 h a - 1 .  T h e  b a j a d a  is d i s s e c t e d  b y  n u m e r o u s  d r y  w a t e r  

c o u r s e s  w h i c h  a r e  b o r d e r e d  b y  t a r b u s h  (Floarensia cernaa), b a n a n a  y u c c a  (Yucca 
baccata), m e s q u i t e  a n d  s o a p t r e e  y u c c a .  T h e  b a j a d a  so i l s  a re  s a n d y  a l l u v i u m  of  

v a r y i n g  d e p t h  (30 c m  t9 100 cm)  o v e r  c a l c i u m  c a r b o n a t e  d e p o s i t i o n  l a y e r s .  

METHODS 

A var ie ty  of sampl ing  me thods  were used to obta in  dens i ty  es t imates  of active an t  
colonies, i.e. nests  w i th  open ent rances  t h r o u g h  which  workers  were observed enter ing 
and  leaving).  Most species were sampled b y  recording the  number s  of active colonies 
by species wi th in  a square  me te r  f rame placed at  r a n d o m  points  on the  surface.  Poin ts  
were selected at  r a n d o m  bu t  stratif ied to include at  least  two points  per  hectare.  Low 
density,  large conspicuous nest  species were sampled by  the  po in t  qua r t e r  method  
(COTTAM and  CunTIs, 1956) in  which  dis tances  f rom r a n d o m  poin ts  to nes ts  in each 
quad ra t  were recorded and  averaged to compute  re la t ive  densi ty.  A m i n i m u m  of 
20 poin ts  were done on each site. 

Night  sampl ing  was done along fixed bel t  t ransec ts  selected to provide  adequate  
represen ta t ion  of va r i a t ion  in topography and  vegetat ion on each site. Belts  were of 
var iable  length  and 2 m wide. A total  of at  leas t  4,000 m -~ of t r ansec t  were sampled on 
each site. No n igh t  t ransec ts  as defined above were r u n  dur ing  1973 hu t  observa t ions  
were made  on pa t t e rns  of noc turna l  act ivi ty.  

Field ident i f icat ion of species was made  whenever  feasible.  Species which  were not  
readi ly  identif iable in  the  field were collected in vials  and  taken  in to  the  lab for 
identif icat ion.  No d is t inc t ion  was made  between the two congeneric species, Myrmeco- 
cgstus depilis and M!]rmecocyslus mimieus, since there  are few discernible  differences. 
Likewise, species names  for the gentls Pheidole were omi t ted  as the m a j o r  and  m i n o r  
workers  necessary for ident i f icat ion were often not  collectible. 

RES UL TS 

S p e c i e s  e n c o u n t e r e d  in  t h i s  s t u d y  w e r e  a s s i g n e d  to a f e e d i n g  g u i l d  b a s e d  on  

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

In  C h i h u a h u a n  d e s e r t  e c o s y s t e m s  g r a m n i v o r o u s  s p e c i e s  a r e  as n u m e r o u s  as 

o m n i v o r e s .  T w o  s p e c i e s  a s s i g n e d  to t h e  o m n i v o r e  gu i ld ,  Nooomessor cockerelli 
a n d  Solenopsis xyloni, f o r a g e  on  s eeds  a p p r o x i m a t e l y  -.25 % of t h e  t ime .  W i t h i n  

gu i lds ,  w o r k e r s  s e p a r a t e  o n  t he  b a s i s  of  l e n g t h  w i t h  f e w  e x c e p t i o n s ,  i.g., Cono- 
mgrma bicolor a n d  Conomgrma insana, Pogonomyrmex desertorum a n d  Pogono- 
myrmex  californicus. S t r i c t l y  d i u r n a l  s p e c i e s  a re  l i m i t e d  to f o u r  Pogonomyrmex 
sp.  a n d  o n l y  t h r e e  s p e c i e s  a r e  s t r i c t l y  n o c t u r n a l  ( t ab l e  I) .  

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

s t o o d  in  r e l a t i o n s h i p  to r a i n f a l l ,  a v a i l a b i l i t y  of s e e d s  of  a n n u a l  p l a n t s  a n d  r e l a t i v e  

a b u n d a n c e  of i n s e c t s  ( t a b l e  II)  (fig. 1 a n d  2). D r y  c o n d i t i o n s  i n  e a r l y  s u m m e r  

1NSECTES SOCIAUX, 1978, T. 25, N ~ 1. 6 
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FIG. I.  ~ The va r ia t ion  in relat ive abundance  of active colonies of an t  species in the  
three  Tears  of the  s tudy  expressed as  a percent  of the  m a x i m u m  dens i ty  wi th  
m o n t h l y  ra infa l l  presented for reference.  The n u m b e r  associa ted w i th  each species 
in the  body of the graph  expresses  the  m a x i m u m  dens i ty  in n u m b e r s  p~r hectare,  
where  m a x i m u m  dens i ty  varied s ignif icant ly  between years ,  n u m b e r s  are recorded 
for  each year.  Numbers  of colonies active at  n igh t  are shown 1)y the  un l ined  
a rea  and n u m b e r s  of colonies active in the  day are shown by the  l ined area p lus  
the  un l ined  area.  For  example,  P o g o n o m y r m e x  rugostzs is bo th  d iu rna l  and  
noc turna l ,  Pogonomyrmex  desertornm is only d iu rna l  while  Mgrmecoc!tstus mex i -  
canus is s t r ic t ly  nocturnal .  

Fro. 1. - -  Les va r ia t ions  darts l ' abondance  relat ive du nombre  de colonies act ives 
a p p a r t e n a n t  h p lus ieurs  esp~ees de Fou rmi s ,  d u r a n t  les t ro is  a rmies  de not re  6rude, 
sont  expr im6es  en pourcentage de la densi t6 m a x i m a l e  en fonct ion de la p luvio-  
m6trie.  Los chiffres qui  f igurent  dans  les g raph iques  correspondent  h la densi t6 
rnax imale  du nombre  de colonies par  hectare.  Lorsque  la densit$ m a x i m a l c  varie  
d 'une  a n n i e  h l ' au t re  de faqon significat ive;  le hombre  de colonies es t  indiqu~ 
pour  chaque annde.  Les soci~t~s aet ives  p e n d a n t  la nu i t  son t  indiqufies pa r  les zones  
b lanches ,  a lors  que les soci~t~s aet ives darts la journ~e  sont  figur6es pa r  ]es zones 
haehur6es  p lus  ]es zones blanches .  Pa r  exemple,  Pogonom! l rmex  rugosus est  h la  lois  
noc tu rne  et d iu rne ;  Pogonomyrmex  deser torum est  s eu lemen t  diurne,  a lors  que 
Myrmecoctjstzzs mexicanus  est s eu l emen t  noc turne .  
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FIG. 2. - -  The relative abundance of active colonies of ants expressed as a percent of 
the maximum density. Method of presentation the same as figure 1. 

Fz6. 2, - -  L'abondance de sociOtOs actives de Fourmis est exprimOe en pourcentage de 
la densit6 maximale. La reprOsentation est la m~me que dans la,figure 1. 

(May and June) and absence of spr ing  and early summer  annual  plants and 

insects  in 1974 resulted in shifts f rom the typica l  pa t te rn  in a number  of species. 

This  change was most p ronounced  in species l ike P. desertorum and C, ixzsana 
which  normal ly  reach peak act ivi ty  in mid - summer  (fig. 1 and 2). 

In species wh ich  were  both noc turna l  and diurnal ,  there  was considerable  
f luctuation in relat ive numbers  of act ive colonies.  Occasional ly  there  were  more  

colonies  act ive at night than dur ing the day. However ,  the pat terns  presented  

in figures 1 and 2 ignore these occas ional  depar tures  f rom the typica l  behavior .  

For  example,  in mid-summer  approx imate ly  half  of the P. rlzgos~zs colonies were  

act ive at night. On several  dates in 1976, we r eco rded  P. rugosus active at night 
when  none were  active dur ing the day. 

I N S E C T E S  S O C 1 A U X ,  1978, T .  2 5 ,  N ~ 1 .  6 "  
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TABLE I .  - -  Relat ive  a b u n d a n c e  of  an t  species ass igned  to f o u r  feeding gui lds  in  t w o  
n o r t h e r n  C h i h u a h u a n  deser t  c o m m u n i t i e s .  Relat ive a b u n d a n c e  is i nd ica t ed  as  
fo l lows  : *** c o m m o n ,  occur r ing  at  h i g h  dens i t ies  or  in large co lonies ;  ** occu r r ing  
a t  m o d e r a t e  dens i t i e s ;  * p r e s e n t  at  l ow densi t ies .  D indica tes  those  species  w h i c h  
are s t r ic t ly  d i u rna l  and  N those  wh ich  a re  s t r ic t ly  noc tu rna l .  

TABLEAU I. - -  Abondance  re la t ive  des esp~ces de f o u r m i s  qui  v ivent  dans  deux  e n s e m b l e s  
de p o p u l a t i o n s  du  ddser t  de C h i h u a h u a n .  Les esp~ees sont  elassdes en c inq  g roupes ,  
selon 1cur rdgime a l imen ta i r e .  L ' abondanee  est  a ins i  reprdsentde  : *** la densi td  est  
dlev6e ou les soeidtds son t  de g rande  ta i l le ;  ** la densitd est  m o y e n n e ;  * la densi td  
est  faible .  D ind ique  les esp~ces d iu rnes  et N les esp~ces noc tu rnes .  

~Vorker length Creosotebush Mesquite-yucca 
Feeding guild range in mm bajada grassiand playa 

G r a m n i v o r e s  ( s e e d  f e e d e r s )  : 

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

H o n e y d e w - e x u d a t e  f e e d e r s  : 

M y r m e c o c y s t u s  m i m l c u s - d e p i l i s  . . . . .  
M y r m e c o c y s t a s  m e x l e a n u s  . . . . . . . . . .  
M y r m e c o c y s t u s  n a v a j o  . . . . . . . . . . . . . .  

O m n i o o r e s  : 

N o v o m e s s o r  c o c k e r e l l i  . . . . . . . . . . . . . .  
F o r m i c a  p e r p i l o s a  . . . . . . . . . . . . . . . . . .  
C o n o m y r m a  b i c o l o r  . . . . . . . . . . . . . . . . .  
C o n o m y r m a  i n s a n a  . . . . . . . . . . . . . . . . .  
I r i d o m y r m e x  p r a i n o s a m  . . . . . . . . . . . .  
S o t e n o p s i s  x y l o n i  . . . . . . . . . . . . . . . . . . .  
S o l e n o p s i s  a u r e a  . . . . . . . . . . . . . . . . . . .  
S o l e n o p s i s  k r o c k o w i  . . . . . . . . . . . . . . . .  
C r e m a t o g a s t e r  sp . . . . . . . . . . . . . . . . . . .  

D e t r i t i u o r e s  : 

T r a c h y m y r m e x  s m i t h i  n e o m e x i c a n u s . .  

P r e d a t o r s  : 

N e i o a r n y r m e x  n i g r e s c e n s  . . . . . . . . . . . .  

6.5-9.5 
5.0-7.5 
4.5-6.5 
7.5-8.5 
3.8-4.0 
2.9-3.8 
2.5-4.0 
1.5-1.7 
1.8-2.4 

3.0-5.5 
4.0-8.5 
3.0-4.5 

8.5-9.8 
5.0-8.5 
2.8-4.0 
2.5-3.8 
1.8-2.5 
2.5-3.1 

< 2 . 5  

8.5-9.8 

3.5-5.0 

D* 
D* 
D 
D* 

N** 
- N 

N* 

TABLE II.  - -  Q u a r t e r l y  r a in fa l l  in m m ,  re la t ive  abundance  of  m a t u r e  a n n u a l  p l a n t s  
( +  p r e s e n t ;  + +  a b u n d a n t )  and  rc la t ivc  a b u n d a n c e  of  insects (* p r e se n t ;  ** a t m n d a n t ) .  

TABLEAU II.  - -  P l u v i o n ~ t r i e  t r imes t r i e l l e  expr imde  en ram. L ' abondancc  des p l a n t e s  
annue l l e s  p a r v e n u e s  h m a t u r i t d  est a ins i  rcprdscntde : + p rdscn tcs ;  + +  a b o n d a n t e s .  
L ' abondance  des insectes  est  reprdsentd p a r :  * p rdsen ts ;  ** a b o n d a n t s .  

J a n u a r y - M a r c h  . . . . . . . . . . . . . . . . . . . . .  
Apr i l - June  . . . . . . . . . . . . . . . . . . . . . . . . .  
J u l y - S e p t e m b e r  . . . . . . . . . . . . . . . . . . . .  
October -December  . . . . . . . . . . . . . . . . . .  

1973 

06.0 
44.7 + *  
11.0 + + * *  

2.8 + *  

1974 

22.4 
0.5 

229.8 + * *  
92.2 + * 

1975 

33.5 + 
2.8 + 

136.7 + * *  
27.9 -I-* 
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Species  exh ib i t ing  both  d iu rna l  and  noc turna l  a c t i v i t y a l s o  had  dif ferent  diel  
pa t terns .  Most species  were  h i m o d a l  w i th  peaks  in the ear ly  day l igh t  hours  
and 2-3 h after  sunset. Near ly  all  ceased  ac t iv i ty  at mid -day  in the  s u m m e r  when  
soil  sur face  t empera tu res  exceeded  50 ~ for  2-4 h. Trachymyrmex smithi 
neomexicanus and Pheidole militicicla exh ib i t ed  a single peak  just  before  dawn.  
Most of these species  w h i c h  exh ib i t ed  both  d iu rna l  and noc tu rna l  ac t iv i ty  were  
s t r i c t ly  or p r edomina t e ly  d iu rna l  in sp r ing  and fal l  (fig. 1 and 2). Two  species  
were  p r edomina t e ly  noc tu rna l :  Formica perpilosa and T. s. neomexicanns. 
Detai led  analysis  of va r ia t ion  in diel  ac t iv i ty  of many  of these species  is p r e sen t ed  
in SCHUMACHRR and WItITFORD (1976) .  

Diurnal  species  exh ib i t ed  g rea te r  d i f ferences  in seasonal  ac t iv i ty  be tween  
years  than d id  most  o ther  species.  

D I S C U S S I O N  

The largest  feeding gui ld in the mesqui te -yucca  comnmni ty  was  the gram-  
nivore  guild. The most impor t an t  gui ld  in the creosotebush c o m m u n i t y  was  the 
omnivores .  The ba jada  is an area  of s h a l l o w . s o i l s  and wa te r  run-off  w h i c h  
suppor t s  few species  of annual  p lan ts  at low densi t ies  (nine species,  3,156 ha - 1  
in September ,  1974: WHITFORI), 1975). The  p l a y a  has  deeper  soils and  is an area  
of wa te r  accunmla t ion  wh ich  suppor t s  a l a rger  number  of spec ies  and h igh  
densi t ies  of annuals  (20 species,  116,000 ha - I  in September ,  1974: WHITFORD, 
1975). This  d ivers i ty  and dens i ty  of annuals  p roduces  quant i t ies  of seeds of 
var ious  sizes w h i c h  can be exp lo i ted  by  the g ramnivorous  guild.  The  seasonal  
abundance  of annuals  and  spec ies  compos i t ion  of annuals  var ies  d e p e n d i n g  upon  
ra in fa l l  amount  and d i s t r ibu t ion .  "Be tween  yea r  d i f ferences  in seasonal  ac t iv i ty  
in the gramnivores  is re la ted  to the ava i l ab i l i ty  of seeds (WHITFOnD and ETT~.R- 
SHANK, 1975). The re la t ive  i m p o r t a n c e  of omnivores  when c o m p a r e d  to gram-  
n ivores  on the ba jada  reflects the re la t ive  p r o p o r t i o n  of i n sec t s , , p l an t  exudates ,  
and  seeds of annuals  in the two areas.  The  lower  re la t ive  abundance  of all 
s p e c i e s  on the ba jada  reflects the l ower  p r o d u c t i v i t y  of that  a rea  in compar i son  
to the  p laya  (WttITFORD, 1975). The  spec ies  occu r r i ng  at the same re la t ive  
abundance  on both sites were  a de t r i t ivore ,  T. s. neomexicanus and a p r eda to r ,  
Neivamyrmex ttigrescens. 

The Pogonomyrmex and Pheidole species  can be separa ted  by  w o r k e r  size 
wi th  l i t t le  size over lap except  in Pogonomyrmex desertorum and  P. californicas 
and Pogonomyrmex apache and P. rugosas. WHITFORD and ETTEaSHANK (1975) 
and data  from this s tudy suggest  that  compe t i t ion  be tween P. desertorum and 
P. cali]'ornicus is avoided by  d i f ferences  in diel  and seasonal  forage t imes. P. 
apache colonies  occur  at low dens i t ies  in areas  where  P. rugosus is absent  
(f lood zones at the edge of the d ry  lake).  DAVIDSON (in press)  has  shown 
seeds se lected by  worke r s  of Pheidole and Pogonomyrmex are re la ted  to body  
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size of the workers.  Thus, competition in the gramnivore guild appears  to be 

reduced pr imar i ly  by differences in body size and secondari ly  by temporal  

differences in foraging behavior. 

As with gramnivores,  there was only slight overlap in worker  sizes among 

omnivores except in C. insana and C. bicolor which had different seasonal 
foraging peaks. This suggests that omnivores may be dividing resources on 

size, as has been shown for the gramnivores. 

In the pai rs  C. bicolor/C, insana and P. desertorum/P, californicus, the 
species in each pa i r  reaching the highest density are the species most active 

in nfid-summer. Although the congeners are capable of activity during mid- 
summer, the reduced numbers of active colonies is probably due to competit ion. 

The species in each pair  relegated to spring and fall activity generally have 
lower resources in spring and fewer foraging hours in fall due to temperature  
constraints. These factors combine to reduce the numbers of colonies of these 

species which the area can support. 

The large number of species exhibiting both nocturnal and diurnal  act ivi ty 
and variat ion in degree of nocturnali ty suggests that such flexibility is impor tan t  
to many desert ant species. The strictly diurnaI species are seed feeders and 
strictly nocturnal  are predators  or largely predatory (Murmecocyslus spp.).  
Species like P. rugosus and N. cockerelli forage pr imar i ly  on insects at night 
but take seeds during the day (WHITFORD and ETTEnSHANK, 1975 and unpublished 
data). SAND~.nS (1972) suggested that the shift to crepuscular  and /o r  noctur- 
nality in Camponotus spp. was a temperature adaptation in these ants in 
northwestern Ontario. While avoidance of high temperatures and saturat ion 
deficits in the desert  is an advantage accrued to nocturnal species, the increased 
availabili ty of insects as prey must also be considered. Nocturnal foraging in 
P. rugosus and N. cockerelli provides insect protein which may be essential to 
production of large broods in these species which are character ized by large 
numbers of foragers per colony (WHITFORD and E'rTERSttANK, 1975). 

Nocturnal foraging in F. perpilosa may also be related to ttae greater activity,  
hence availabi l i ty of insects at night. Thus, nocturnal foraging may provide  
insect protein to some species while in others it may be a behavior  which 
allows avoidance of thermal stress and dehydration.  

Unlike the study repor ted by MAnKIN et al. (1974) and SANDP.ns (1972) 
seasonal activity in desert ants is not temperature dependent. In desert species 
temperature acts as "a threshold for seasonal foraging activi ty but not as a 
regulator. Some species are more affected by rainfall  than others. For  example, 
the species of Pheidole, Ph. desertorum, Ph. rugulosa and Ph. militicida exhibit  
peak activity within a few hours after rainfall.  However, unless abundant 
forage is available, these species do not remain active. Reduction or absence 
of surface act ivi ty during periods of scarce resources and /o r  high saturat ion 
deficit is an adaptive behavioral  response in an unpredictable  environment 
like a desert. 

This s tudy demonstrates that the structure (relative abundance, etc.) of 
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d e s e r t  ant  c o m m u n i t i e s  c a n n o t  be a c c u r a t e l y  a s s e s s ed  at one  p o i n t  in  t i m e  

n o r  c a n  b e t w e e n  y e a r  c o m p a r i s o n s  be m a d e  b y  e s t i m a t e s  m a d e  on  the  s a m c  

da te  in  d i f f e r e n t  yea r s .  T h e  s u r f a c e  ac t iv i ty  of d e s e r t  an t s  is c o n t r o l l e d  b y  

a v a r i e t y  of f a c t o r s  : t e m p e r a t u r e ,  l igh t  ( t ime  of day) ,  h u m i d i t y ,  f o r a g e  avai la-  

b i l i ty  a n d  c o m p e t i t i o n  (WHITFORD a n d  ETTERSHANK, 1975; SCHUMAEHER a n d  

WHITFORD, 1974, 1976). T h e  i n t e r a c t i o n s  of t h e s e  f a c t o r s  r e s u l t  i n  v a r i a t i o n  

in  s e a s o n a l  ac t iv i ty  b e t w e e n  y e a r s  a n d  h e n c e  the  s t r u c t u r e  of d e s e r t  an t  com-  

m u n i t i e s .  S p e c i e s  p a c k i n g  in  t h i s  d e s e r t  an t  f a u n a  is a c c o m p l i s h e d  p r i m a r i l y  

by  b o d y  size d i f f e r e n c e s  in  f o r a g e r s  bu t  s ea s o n a l  d i f f e r e n c e s  i n  a c t i v i t y  also 

c o n t r i b u t e s .  T h e  t r o p h i c  s t r u c t u r e  of t he  ant  c o m m u n i t y  v a r i e s  s e a s o n a l l y  

r e f l e c t i n g  the  a v a i l a b i l i t y  of t y p e s  of food  and  the  n u t r i t i o n a l  r e q u i r e m e n t s  of 

the  spec i e s .  
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