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S U M M A R Y  

The larges t  an t  colonies in the Nor th  American deser t  arc produced by the M e x i c a n  
leafcutt ing ant ,  Atta mexicana (F. Smith) ,  in  n o r t h e r n  Sonora .  The foraging b e h a v i o r  o f  
A. mexicana is desc r ibed  for  the f i rs t  time. The an t s  u se  a system of tunnels  a n d  t r a i l s  
extending o u t w a r d  f rom the  nest  to reach target  vegeta t ion.  Over the combined  s t u d y  
periods f rom 1974 to 19777, one colony collected ma te r i a l  f rom a to ta l  surface a r e a  o f  
abou t  8,000 m2. The ants  selectively a t tacked two species of win ter  annual  p l a n t s  a n d  
repeatedly ut i l ized four  perennials ,  two Cercidium spp.,  Sapium biloculare (S. Wats.) ,  a n d  
Larrea  t r i d e n t a t a  Coville when  the  annuals  were  absent .  I n  addi t ion to f resh v e g e t a t i o n ,  
they also col lec ted  dry material .  The leafcut t ing behav io r  of the ants  is v a r i a b l e , ,  
depending on  t h e  size and  fo rm of the p lan t  mater ia l  utilized. The ants  foraged d u r i n g  
the dayt ime in  w i n t e r  and spring bu t  became largely noc tu rna l  in  summer .  

Z U S A M M E N F A S S U N G  

Futtersammelaktivit~it der Mexikanischen Blattschneiderameise 
Atta mexicana (F, Smith} in der Sonora WiJste 

Die g r S s s t e n  Ameisenkolonien in de r  no rdamer ikan i s chen  Sonora  Wiiste b i l d e t  
die mex ikan i sche  Bla t t schneiderameise  Atta mexicana, deren Fu t t e r sammelak t iv i t~ i t en  
ers tmal ig  b e s c h r i e b e n  werden.  Zum Fut t e r sammeln  benutzen diese Ameisen ein S y s t e m  
aus Tunneln  u n d  Strassen,  das vom Nest  zu der  Vegeta t ion  ffihrt.  Die H a u p t b e o b a c h -  
tungskolonie  ~ u r d e  ~ S h r e n d  mehrere r  Jah re  in  den  Mona ten  Dezember, Januar ,  M Srz  
und  ]u l i /Augus t  insgesamt  24 Tage lang kontrol l ier t .  Sie sammelte  w~ihrend d i e s e r  
Zeit P f l a n z e n m a t e r i a l  auf  e iner  Grundfl~iche yon e t ~ a  8000 m 2. Die Ameisen s c h n i t t e n  
bevorzugt  zwei a n n u a l e  Pflanzenarten,  n a h m e n  aber ,  w e n n  diese fehlten, auch m e h r e r e  
Arten yon p e r e n n i e r e n d e n  Pflanzen an. ZusStzlich zu  f r ischen wurden  auch t r o c k e n e  
Pflanzenteile e inge t r agen .  Das Schneideverhal ten  de r  Ameisen war  variabel  u n d  h i n g  
yon Gr6sse u n d  F o r m  der Pflanzen ab. Die Ameisen s ammel t en  in Winter  und  F r / J h l i n g  
tags~ber  und  g i n g e n  im Sommer  veeitgehend zu n~ichtlicher Sammelaktivit~it f iber .  
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I N T R O D U C T I O N  

Fungus cul turing ants  of  the genus  Atta are  conspicuous  i n s e c t s  in 
mos t  neot ropica l  ecosystems and are  ser ious  pests  in many  a r e a s  (WF.B~R, 
1972). The  ants  collect large amoun t s  of  living vegetat ion as s u b s t r a t e  for 
the fungus upon  ,which they feed. The genus is ~videly d i s t r ibu ted  i n  t ropical  
fores t  and  savanna  areas in South  and  Central  America.  Two spec i e s ,  Atta 
texana (BuCKLEY) and Atta mexicana (F. SMITH), have r a n g e s  ex tending  
n o r t h w a r d  to the southern  bo rde r  of the  United S.tates. A. texana occurs 
along the  Gulf of Mexico in Tamaul ipas ,  Mexico, and  in e a s t e r n  T e x a s  and 
Louis iana  (MOSER, 1967). A. mexicana ranges  f r o m  Guerrero,  Mexico  t o  Arizona 
in the  no r th  (BYARS, 1949). A. mecixana spans a range of h a b i t a t s  f rom 
Verac ruz  ra in  fores t  to the Sonoran  Deser t ,  at  elevations f r o m  s e a  level to 
over  2000 mete r s  (SMITH, 1963). 

Desp i t e  its unique dis t r ibut ion ove r  a ,wide var ie ty  of e n v i r o n m e n t s ,  
de ta i led  l i tera ture  on the field behav io r  of  A. mexicana is a b s e n t .  Compa- 
ra t ive  s tudies  on foraging behavior  of the  Mexican leaf- cu t te r  in a variety 
of hab i t a t s  'with differing vegetat ion type  may  be valuable f rom a n  ecological  
and  economic  perspective.  This p a p e r  provides  initial d a t a  o n  desert  
fo rag ing  behav io r  of A. mexicana. The t e m p e r a t u r e  range of foraging 
act ivi ty ,  selection of subs t ra te  vegeta t ion  and leaf cutting b e h a v i o r  were 
s tud ied  in winter ,  spring and summer .  

PROCEDURE 

Obse rva t ions  ,were conduc ted  on colonies located along M e x i c o  highway 
rou te  t w o  in nor thern  Sonora . .  One colony (A) located 46 k i n .  sou th  of 
Sono i t a ,  Sonora  ~vas the p r i m a ry  focus of study. This colony x,r examined 
in l a t e  December  1974-1976, in March 1975 and 1977, and on July 31 - August  1, 
1975 ( a  to ta l  of 24 days). Seven o the r  colonies were  also l o c a t e d  24-46 km. 
sou th  of  SonoRa ; one of these was near ly  one km.  f rom the ' r o a d s i d e .  The 
e l e v a t i o n  in the s tudy area ranged f r o m  approximate ly  400 to 500 m. The 
m e a n  annua l  rainfall  in the area  is approx imate ly  250 ram., b a s e d  o n  records 
at  t h e  Organ Pipe Cactus Nat ional  Monumen t  visi tor  center, 10 k i n .  north 
of S o n o i t a  (1). Some p rominen t  perennia l  plants  in this study a r e a  included 
c r e o s o t e  bush  (Larrea tridentata Coville), palo verde  (Cercidi~m floridum 
B e n t h .  and C. microphytlum ( T o m ) ,  i ronwood  (OIneya tesota G r a y ) ,  mesqui te  
(Prosopis vetutina Woot.), Encelia farinosa A. Gray, CondaIia globosa Johnst., 
cho l l a  (Opuntia sl0p.), senita  (Lophocereus schottii (Engelm.) a n d  sahuaro 
c a c t u s  (Carnegia gigantea (Engelm.). The large perennial  Sapium biloculare 

(1) National Weather Service records at the visitor center (elevation 400 m)  for 1949- 
1973 inclusive. 
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(S. Wats.)  was  abundan t  in the vicinity of the  n o r t h e r n m o s t  colonies.  W e  
found 16 o the r  an t  species wi th in  the  forag ing  a rea  of colony A. 

Ants car ry ing  forage i tems were  field col lec ted  and later  m e a s u r e d  ~vith 
a ca l ibra ted  ocular  ret icule under  a d issec t ing  microscope.  Dur ing  f i e l d  
counting, an ts  were  a rb i t ra r i ly  classif ied as large, med ium or  s m a l l .  
Specimens  of p l an t  spec ies  a t tacked  by  the an t s  were  collected for  s u b s e q u e n t  
identif icat ion.  In  1976 and 1977, an t  trail  r ou te s  ,were measured,  a n d  t h e  
l inear  d is tance  f r o m  tunnel  openings to the cen t ra l  nes t  was  also d e t e r m i n e d  
for  two colonies.  The distances f r o m  these t w o  colonies to individual  p l a n t s  
of p r e f e r r ed  perennia l  species ,was also m e a s u r e d .  Air t e m p e r a t u r e s  ~were 
recorded  and  soil exposure  to sunlight  was n o t e d  dur ing foraging ac t iv i ty .  

R E S U L T S  

1. Spatial distribution of nests and foraging activity 

The cen t r a l  nes t  a rea  of the A. mexicana colonies contained e x t e n s i v e  
accumula t ions  of excavated soil in the f o r m  of craters ,  and large s u r f a c e  
refuse piles of  exhaus ted  fungal subst ra te .  The p r i m a r y  colony s t u d i e d  
was located on  the  side of a small  desert  wash ,  and mos t  o ther  c o l o n i e s  
were  also s i t ua t ed  nea r  or on the marg ins  of  arroyos,  on o the rwi se  l eve l  
ground. Fo rag ing  trails issued f rom a sys tem of  subsurface  tunnels e x t e n d i n g  
ou twards  f r o m  the centra l  nests.  The tunnels  "had surface openings 10-60 m .  
f rom the c e n t r a l  nest  area  (fig. 1), and one appea red  to extend u n d e r  t h e  
paved  h i g k w a y  f r o m  the nest  of colony A. Tunnels  'were stable c o m p o n e n t s  
in the fo rag ing  s y s t e m ;  m a n y  tunnel  openings  used  in December  1975 -~vere 
still in use 15 m o n t h s  later. The a n t s ' f o r a g e d  along the wash  and h i g h w a y ,  
as ,well as i n  the open desert.  Colony A fo r aged  over  a combined s u r f a c e  
area  of a b o u t  8000 m z during the s tudy pe r iods  in 1975, producing s e v e r a l  
trails s i m u l t aneous l y  (2). At the height  of ac t iv i ty  in March 1975, this c o l o n y  
produced  23 b a s a l  foraging trails, some of w h i c h  p roduced  auxiliary b r a n c h e s .  
The o ther  co lon ies  observed foraged  in a s imi l a r  manne r  over  large s u r f a c e  
areas.  In  gene ra l ,  the ants adhered  to fixed, ~ve11 worn  paths  d u r i n g  e a c h  
s tudy per iod ,  a l though a few trails ,were m o r e  t r ans ien t  and d i s a p p e a r e d  o r  
shifted pos i t ion .  Shor t  surface trai ls  (about  10 m. in length) were  c o m m o n  ; 
the longest t r a i l  observed  extended 70 m. At the  te rminus  of the t r a i l s ,  t h e  
ants  d i s p e r s e d  and  foraged individually, or  c l imbed  into vegetation.  T h e  
great  m a j o r i t y  of  ants  on the trails were  m e d i a  ,workers, bu t  some s u b m a j o r s  
and  a few m a j o r s  were  also observed  (Table I).  

(2) Colony foraging area was determined using a minimum convex polygon with 
vertices taken as  the distal terminations of foraging trails. 
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Fig, 1 . -  Minimum tunnel lengths and surface trail lengths for colony A. 

Abb. 1 . -  Die kleinstmSgliche Liinge der Tunneln mad Strassen yon Kolonie A, 
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Table I. - -  Ants counted in a trail (30 December 1974). The ~vorkers of A.  mexicana  are 
highly polymorphic, vdth body length ranging from 2 rnm, (minors)  to 12 mm. 
(majors or soldiers). 

Tabelle I. - -  Zahl vonder  Ameisen auf einer Sammelaktivit~its-Strasse (30 Dezember 1974). 

Minors Medias Submajors Majors 

Ants returning during 
a five minute period 0 22 I 0 
Ants returning 
~vith forage items 
(5 rain) 0 37 1 1 

Ants returning 
~rith forage items 
(10 rain) 

large items 0 11 I 0 
medium items 0 26 1 0 
small  items 0 17 0 0 

2. T i m e ,  t e m p e r a t u r e ,  and  forag ing  ac t iv i ty  

In D e c e m b e r  1974 and  1975 co lony  A foraged  du r ing  the d a y l i g h t  hours.  
T h e  da i l y  m a x i m u m  air  t e m p e r a t u r e s  r a n g e d  f rom 15 to 21~ Foraging 
b e g a n  w h e n  the a i r  t e m p e r a t u r e  exceeded  12~ in  the  m o r n i n g  (0900-1100 hrs.)  
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and activity was  f i rs t  no ted  on trails exposed to the morn ing  sun. F o r a g i n g  
cont inued into the  a f te rnoon  until  the t e m p e r a t u r e  d ropped  to 14~ w h e n  
leaf- cut t ing s topped  and  the 'workers  r e t u r n e d  to the tunnels  before  the  a i r  
t empera tu re s  d ropped  below I I~  (1500-1800 hrs.).  Ants remain ing  on  t h e  
shaded  surface  exposed to an air  t e m p e r a t u r e  of  9.5~ were  i m m o b i l i z e d .  
Overnight  f r eez ing  t e m p e r a t u r e s  in win ter  'will kil l  ants  exposed on  t h e  
surface  (Mintzer, unpubl i shed  observat ion) ,  bu t  A. mexicana can f o r a g e  
dur ing the a f t e rnoon  on mos t  win te r  days. The  ants  were  actively co l l e c t i ng  
leaves at  14~ on an overcas t  day in late D e c e m b e r  1975. In  late D e c e m b e r  
1976, light ra infal l  did not  in t e r rup t  foraging in progress .  

In  late March  1975, colony A xvas active dur ing  the day. On two  d a y s  
of clear  skies, act ivi ty s lackened on mos t  t ra i ls  in the early a f t e r n o o n .  
Traff ic  ceased be tween  1400 and 1515 hrs. on  the mos t  insolated t ra i ls ,  as  
the ants r e t u rned  to the  nest  dur ing the w a r m e s t  pa r t  of the day ( a b o u t  
26~ ai r  t empera tu re ) .  On March  28, the sun  -was obscured  during the  e a r l y  
a f te rnoon  a n d  foraging cont inued ,without i n t e r rup t ion  until  o b s e r v a t i o n  
ended at sunset .  On six clear  days in late M a r c h  1977, dayt ime m a x i m u m  
air  t e m p e r a t u r e s  ranged  f r o m  27-29~ Colony A foraged in the m o r n i n g  
and  late a f t e rnoon .  Traff ic  was  in te r rup ted  be tween  1100 and 1600 hrs .  o n  
trails exposed to the  sun, but  cont inued t h r o u g h  the midday  hours  on s h a d e d  
trails. On t w o  overcas t  days (March 25-26) forag ing  cont inued dur ing  t h e  
midday  hours  unt i l  in te r rup ted  by  br ief  heavy  ra inshowers .  

The ants  fo raged  dur ing the evening on Ju ly  31, 1975, .when the d a y t i m e  
m a x i m u m  t e m p e r a t u r e  was 39~ at  the Organ  Pipe Cactus N a t i o n a l  
Monument  v i s i to r  cen ter  (56 km.  nor th  of co lony  A), a very typical v a l u e  
for  July and  August  (3). The colony p roduced  two large trails a f te r  s u n s e t  
(2007 hrs.)  as the  a i r  t e m p e r a t u r e  d ropped  b e l o w  32~ At 0730 on Augus t  1, 
the ants  w e r e  still active at a reduced  level on  the two trails. By 0816, t h e  
air  t e m p e r a t u r e  was  29~ and the few rema in ing  ants  .were all r e tu rn ing  to  
the tunnels.  The  trai ls  ,were vacant  by  0835 as the t empe ra tu r e  reached 32 ~ 

3. Se lect ion  o f  vegetat ion as substrate  

Perennial plants. Foraging trails extended to  the base  and up the t r u n k  o f  
target  pe renn ia l  plants.  The ants  c l imbed the  branches  into the c r o w n ;  
at  any  one t i m e  near ly  all of the cutt ing ants  we re  concent ra ted  in o n e  o r  
two small  a r e a s  in the leaf zone. The relative abundance  of utilized p e r e n n i a l  
species var ied  grea t ly  f r o m  one colony to ano the r  (Table II) .  The A. mexicana 
colonies cut  m a t e r i a l  m o s t  f requent ly  f rom c reoso te  bush,  Larrea tridentata. 
With two excep t ions ,  all colonies were  uti l izing this resource  during e v e r y  
observat ion  p e r i o d  in December  and  March. The  ants  cut and col lected t h e  

(3) National Weather Service records at the visitor center (elevation 400 m) for 1949- 
1973 inclusive. 
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Table II. - -  Counts of utilized perennial plant species within 50 m. of two A. mexicana 
colonies in northern Sonora. Plants measured > 70 cm. tall (7854 m s area). 

Tabelle II. - -  Zahl der benutzenden perennierenden Pflanzenarten (hiShe > 70 era) bis 
auf 50 m. yon, zwei Kolonien. 

Colony Larrea Olneya Cercidium C. Sapium 
tridentata tesota floridum microphyllum biloculare 

A 216 4 6 8 1 
D 21 8 0 25 31 

inf lorescences  available on Larrea in add i t ion  to leaves in March  1977. Trails 
and  tunnel  openings were  f requent ly  l i t te red  wi th  cut items f r o m  creosote 
bush.  I n  December  1975, the two species  of palo verde, Cercidiurn microphyt- 
lum a n d  C. floridum, had leaves and  'were a t tacked  by .colony A a n d  other 
colonies in the local area. In  December  1976 and January  1977, c o l o n i e s  near 
palo ve rdes  (C. microphyltum)'with leaves  'were utilizing this r e s o u r c e .  The 
ants  a lso  cut  leaves f rom ironwood (Olneya tesota) during o b s e r v a t i o n  periods 
in D e c e m b e r  1975, 1976 and in J a n u a r y  and  March 1977, a l t hough  th i s  plant 
was t he  least  c o m m o n  large perennia l  a round  the Atta colonies. I n  January  
1977, co lony  D (24 km.  south of Sonoi ta)  was  ~:utting mater ial  f r o m  Sapium 
biloculare, which  was  locally abundan t  a round  this colony. O t h e r  colonies 
in the  vicini ty  ,were also utilizing this p lant .  In  March 1977 c o l o n y  D ignored 
Sapium biloculare and collected Larrea leaves and dry v e g e t a t i o n  instead. 
Mesqu i t e  (Prosopis sp.) and  deser t  mis t le toe  (Phoradendron sp . )  were 
a t t a c k e d  less frequently.  The mos t  a b u n d a n t  perennial  in t h e  v i c in i t y  of 
all co lonies  was Franseria dumosa. This  small  p lant  (usually u n d e r  50 cm. in 
he igh t )  occur red  at  an es t imated  average  density of three i n d i v i d u a l s / m  2, 
and 'was  never  a t tacked by  At ta .  Another  common  p e r e n n i a l ,  Encetia 
farinosa, ,was also avoided during all obse rva t i on  periods. O t h e r  perennial  
p l a n t s  avoided were  CondaIia gIobosa and  Ambrosia ambrosioides C a r .  

Annual plants. In  late March 1975 colony A was u t i l iz ing . two species  of 
annua l s ,  Plantago insularis Eastwood,  and  a mal low Sphaeralcea ambigua  Gray. 
P. insularis was an abundant  small  p lan t  (usually under  10 cm. in h e i g h t )  which 
the a n t s  a t tacked individually. S. ambigua, a larger plant (up to 50 cm. in 
h e i g h t )  was  selectively a t tacked by  the  leafcutters ,  which le f t  n e a r b y  con- 
spec i f i c s  untouched.  Few of the ,workers  c l imbed more  than 20  c m .  in the 
vege t a t i on ,  and flowering par ts ,  s t e m  sections and leaves ~arere cut  and 
c o l l e c t e d  by  the ants. Media, submajo r ,  and  m a j o r  'workers -,,~rere observed 
c u t t i n g  vegetat ion.  Major  workers ,  the  largest  foragers,  did no t  co l l e c t  items 
of c o r r e s p o n d i n g l y  large size, but  o f ten  carr ied  thick items s u c h  a s  inflores- 
c e n s e s  of  PIantago. The ants appea red  to ignore the perennial p l a n t s  in the 
v i c i n i t y  at  this time. In  1975, no subs tant ia l  winter  p r e c i p i t a t i o n  was 
r e c o r d e d  unti l  late December.  The p r e f e r r e d  annual  species w e r e  r e p r e s e n t e d  
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by small and widely scattered specimens, and the ants did not utilize t hem.  
In December 1976 and March 1977, annuals were utilized in addition to 
perennial plants, and inflorescenses of Plantago insularis comprised a m a j o r  
fraction of forage items collected by colony A in March. 

Dry dead vegetation. Dry vegetation was usually collected on the g r o u n d  
surface by individual foragers, although pieces were occasionally cut f r o m  
dead standing vegetation. Foraging trails utilizing dry vegetation typica l ly  
had a diffuse terminus, as the ants scat tered and foraged individually. 
Colony A collected dry vegetation during periods in December 1975 and 1976, 
March 1977 and on July 31 - August 1, 1975. Colony D collected dry vegetat ion 
during January and March 1977. Dry leaves dropped by preferred perennia l  
plant species comprised a major fraction of material  collected. In December  
1976 several trails from colony A collected dry  leaflets of Larrea tr identata 
on the ground surface. In March 1977, two trails from colony D w e r e  
collecting dry leaflets dropped beneath Cercidium microphyllum. 

Leafcutting activity. Atta mexicana shows great variation in leafcut t ing 
behavior on different types of vegetation. In nearly all cases, the leafcut ters  
stand on the piece they are attempting to slice off. The ants cut large semi- 
circular leaf segments from large-leaved plants such as citrus, mango, a n d  
oleander in cultivation at Alamos in southern Sondra. On narrow b l a d e d  
annuals such as Plantago insularis, the cutting workers are nearly a lways  
oriented proximally, towards the base of the leaf, stem, or plant. T h e  
ants usually step over onto the remaining leaf surface as they comple te  
cutting and pull the cut section free. The ants rarely cut pieces of a size 
smaller than they can stand on, and the pieces are often much larger t h a n  
the foraging xvorkers. 

A different  cutting behavior is observed on microphyllous desert peren-  
nials such as creosote bush and palo verde, which is similar to that descr ibed  
by Gamboa (1975) in Acromyrmex versicolor in Arizona. Most of these  
large desert perennials have small compound leaves connected to the s t em  
by a petiole or  rachis. The ants climb onto the small leaves and cut t h e m  
at this convenient narrow junction. A. mexicana workers on palo verde can 
sever the rachis in about one minute, and often carry back an intact c o m p o u n d  
Ieaf cut th rough the petiole. The cutting ants  tend to face towards the  
stem node, and  stand at least partially astride the leaf. Of 151 cutting an ts  
observed on four species of perennials and annuals, only 14 were o r i en t ed  
distally, towards  the apex of the leaves or stem. 

DISCUSSION 

In terms of biomass per individual colony and numerical size, A. mexicana 
probably exceeds all other desert inhabiting ant species in North America.  
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The Mexican leafcutting ant  does no t  requi re  a highly p r o d u c t i v e  mesic 
ecosystem such as tropical rain fo res t  in o rder  to produce l a r g e  colonies 
vahich are  character is t ic  of the  genus Atta. Although the colonies  a n d  their 
foraging areas are very large and conspicuous in t h e  s t u d y  a r ea s ,  the 
colonies are  ~videly scat tered (foraging areas of different  colonies a r e  usually 
not  contiguous),  and the ant  is u n c o m m o n  or  absent in m a n y  par t s  of 
Sonora.  

The deep nests are well  adap ted  to moderat ing desert  e x t r e m e s  of 
t e mpe ra tu r e  and moisture.  The per iods  of foraging are la rgely  d e t e r m i n e d  
by trai l  solar exposure and ambient  tempera ture .  The ants f o r a g e  during 
the day t ime  in the win ter  months,  an d  are active at night in s u m m e r ,  and 
thei r  surface  activity periods and t em p e ra tu r e  thresholds a r e  s imi l a r  to 
those of Acrornyrrnex versicoIor (GAMBOA, 1976). Atta uses t r a i l  p h e r o m o n e s  
to organize  foraging, allowing it to cont inue or initiate t h i s  ac t iv i ty  in 
darkness  (MosER, 1967). Tempera tu re  ext remes p robab ly 'p rec lude  con t inuous  
sur face  activity on a 24 hour  schedule during most  of the y e a r  ; a t  Organ 
Pipe Cactus National Monument,  average min imum air t e m p e r a t u r e s  are 
11~ o r  below during six months  (November-April)  and average d a i l y  maxima 
exceed 30oC during six months  (May-October) (1). Atta m e x i c a n a  is less 
to le ran t  of high surface tempera tures  in sprillg and summer t h a n  sympatr ic  
Pogonomyrrnex  species in Sonora. The use of long tunnels  a s  a major  
c o m p o n e n t  of foraging activity is character is t ic  of A. rnexicana. T h e  tunnels 
ex t end  down at least 30 cm. before turn ing  laterally, a p p r o x i m a t e l y  parallel 
to the  ground surface. These extens ive  tunnel  systems reduce  t h e  exposure 
of t he  foraging ants to desiccation and  tempera ture  ex t r emes  a t  the air- 
soil in terface,  and place them effect ively closer to the t a r g e t  vegetation 
vchich they must  harvest  during l imited periods of surface a c t i v i t y  each day. 
The initial  construct ion of the tunnels  probably requires a cons iderable  
ene rgy  investment  by the ant colony, but  the long term r e t u r n s  from 
harves t ing  additional resources over an enlarged surface area m a y  be large. 
In s o u t h e r n  Sonora and Tamaulipas,  Mexico, A. rnexicana co, l o n i e s  in scrub 
p a s t u r e  and rangeland also produce foraging tunnels. It is i n t e r e s t i ng  to 
no te  t ha t  foraging tunnels are  encoun te red  in A. texana in e a s t e r n  Texas and 
Louis iana  (MINTZER, unpub, observa t ions ;  MOSER, 1967), b u t  a r e  poorly 
deve loped  or  nonexistent  in the Costa Rican forest  species A. c e p h a l o t e s  (L.) 
and  A. colornbica Guer. (L. ROCKWOOD, pets .  comm.). Foraging t u n n e l s  appear 
to b e  a response to daily t empera tu re  extremes in the t e m p e r a t e  zone and 
p o o r l y  shaded environments  in Mexico. 

M/hen the pre fe r red  winter  annual  species ,were ab u n d an t ,  t h e  colonies 
in n o r t h e r n  Sonora did not  utilize the  perennial  species. T h e s e  ephemeral  
p l a n t s  are a prefer red  winter  food resource  for A. rnexicana i n  t h e  Sonoran 
Deser t .  Desert  winter  annuals usual ly  germinate af ter  ra ins  in  December 
or  : lanuary,  mature  slowly, and f lawer  f rom March until M a y  (SHREVE and 
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WIGGINS, 1964). The  p e r e n n i a l s  are  a t t a c k e d  be fo re  the  a n n u a l s  a p p e a r  i n  
w i n t e r .  I n  the  t ropics ,  A. cephalo tes  also p r e f e r s  soft,  younge r  f o l i a g e  
(C~ERRETT, 1973). A second  g roup  of  a n n u a l  spec ies  g e r m i n a t e s  a f t e r  r a i n s  
i n  July,  August ,  a n d  S e p t e m b e r ,  b u t  the  c o l o n y  o b s e r v e d  b r ie f ly  in  s u m m e r  
was  n o t  p r e f e r e n t i a l l y  u t i l i z ing  this  r e source .  More  o b s e r v a t i o n s  on f o r a g e r  
se lec t ion  of m i d s u m m e r  deser t  vege t a t i on  a r e  needed .  Very few h e r b i v o r e s  
feed on  c reoso te  bush ,  a n d  A. mex icana  a n d  i t s  f unga l  p a r t n e r  a p p e a r  to  b e  
u t i l i z ing  a r e s o u r c e  explo i ted  by  few o the r  d e s e r t  insects .  Recen t  a d v a n c e s  
in  b i o c h e m i c a l  t e c h n i q u e  (BoYD a n d  MARTIN, 1975) m a y  a l low i n v e s t i g a t i o n  
of r e l a t i o n s h i p s  b e t w e e n  p l a n t  s e c onda r y  c o m p o u n d s  a n d  choice of v e g e t a t i o n  
as s u b s t r a t e  b y  the  ants .  Al though  the a n t s  u t i l i ze  some p lan t s  w h i c h  a r e  
i n e d i b l e  or  toxic  to  ve r t eb ra t e s  (e.g. N e r i u m  o leander  L.), they are s e l e c t i v e  
a n d  c o m p l e t e l y  ignore  some  c o m m o n  p lan t s  a r o u n d  the i r  n e s t s ;  p r e s u m a b l y  
they  are  a v o i d i n g  vege ta t ion  c o n t a i n i n g  s u b s t a n c e s  toxic to funga l  e n z y m e s  
a n d  m e t a b o l i s m .  
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