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SUMMARY 

Colonies of Ocymyrmex foreli contained 16-1586 adults of which 4-20 % were 
ergatoid queens the remainder  being sterile workers.  Each colony contained one 
inseminated ergatoid queen only and colonies were monogynous. Workers and virgin 
queens were similar in size and appearance but had distinctive ovaries; queens had 
significantly more  ovarioles than workers,  with mated queens having more ovarioles 
than virgins. 

Virgin queens and workers  had similar behavioural repertoires,  differing only 
with respect to the frequencies with which the various behaviours were performed.  
In te rms of allogrooming and trophallactic exchanges, mated queens received the most  
and gave the least, workers  gave the most  and received the least and virgin queens 
were intermediate  in their receiving: giving ratios. 

Colony product ion was positively correlated with mean monthly rainfall and hence 
pr imary and secondary productivity. The continuous production of queens throughout 
they ear and the ability of unmated queens to adopt  worker-like roles are considered 
to be adaptat ions that  ensure colony reproduct ion and foundation in unpredictable,  
energy-poor arid environments .  

ZUSAMMENFASSUNG 

Soziale Organisation und Fortflanzung bei Ocymyrmex fore,]i Formicidae-Myrmicinae} 

Kolonien von Ocymyrmex foreli bestehen aus 160-1586 adulten Ameisen, von denen 
4-20 % ergatoide K/~niginnen sind. In jeder  Kolonie existiert nur eine begattete K/~nigin, 
die Kolonien sind monogyn. Arbeiter und unbegat tete  Weibchen sind yon gleicher 
Gr66e und Gestalt, haben aber unterschiedlich ausgepr~igte Ovarien; die K6niginnen 
haben bedeutend mehr  Ovariolen als die Arbeiter, w~ihrend die begattete K/Snigin 
wiederum mehr  Ovariolen besitzt als die unbegat te ten Weibchen. 

* Present  address  and address  for correspondence: DePartment of Zoology, University 
of Namibia, Private Bag 13301, Windhoek 9000, Namibia. 
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Unbegattete Weibchen und Arbeiter haben ~ihnliche Verhaltensweisen, sie unter- 
scheiden sich nur in der H~iufigkeit, mit der die verschiedenen Verhaltensweisen in 
Erscheinung treten. Im Hinblick auf gegenseitige Pflege und Futteraustausch erhalten 
die begatteten Ktiniginnen am meisten und geben am weingsten ab, Arbeiter geben 
am meisten ab und erhalten am wenigsten, und das Verhiiltnis Abgabe/Aufnahme bei 
unbegatteten Weibchen liegt dazwischen. 

Die Produktion der Kolonien konnte mit dem durchschnittlichen monatlichen Nieder- 
schlag und damit der primiiren und sekund~iren Produktion positiv in tJbereinstimmung 
gebracht werden. Ergatoide K/Sniginnen wurden wghrend desganzen Jahres erzeugt. Diese 
fortlaufende Poduktion yon K6niginnen und dazu die F~ihigkeit der unbegatteten Weib- 
chen, Arbeiter-Rollen zu iibernehmen, werden als Anpassung betrachtet, die die Vermeh- 
rung und Erhaltung der Kolonien in unvorhersehbaren Umst~inden und in energiearmen, 
ariden Umebungen wie dern Habitat der meisten Angeh/Srigen des Genus Ocymyrmex 
sichert. 

I N T R O D U C T I O N  

Most  m e m b e r s  of the m y r m i c i n e  a n t  genus  Ocymyrmex i n h a b i t  hot ,  
a r id  local i t ies  of the E t h i o p i a n  zoogeographica l  region  in  s o u t h e r n  a n d  
ea s t e rn  Afr ica (BOLTON, 1981). Rela t ive ly  l i t t le  is k n o w n  a b o u t  the i r  gene ra l  
b iology (see MARSU, 1985a; 1985b; 198 for  aspects  of the ecology, b e h a v i o u r  a n d  
phys io logy of O. barbiger = robustior) a nd  the i r  r e p r o d u c t i v e  b io logy is 
en igmat ic .  Males are  winged  a nd  c o m m o n  at  n igh t  t h r o u g h o u t  m o s t  of the  
year  (ARNOLD, 1916) b u t  n e i t h e r  ARNOLD (1916) n o r  EMERY (1922) were  able  to 
d i s t i ngu i sh  a d i s t i nc t  r e p r o d u c t i v e  caste  a m o n g s t  f ema les* .  They  did,  
however ,  no t i ce  wingless  " v a r i a n t "  females  a n d  p r o p o s e d  tha t  these  mi gh t  
be  e rga to id  queens .  S u b s e q u e n t l y ,  BOLTON (1981) dec la red  tha t  the  " v a r i a n t s "  
were  the  e rga to id  females  b u t  his  c o n c l u s i o n  was  no t  ba se d  on  an  exami- 
n a t i o n  of o v a r i a n  s t ruc tu r e ,  the  cr i t ica l  ev idence  needed  to d i s t i n g u i s h  the 
r e p r o d u c t i v e  cas te  f r o m  the s ter i le  w o r k e r  caste.  " V a r i a n t s "  d i f fe red  f rom 
" n o r m a l "  females  w i th  r ega rd  to head  s c u l p t u r e  p a t t e r n ,  size a n d  shape  of 
scape a n d  shape  of f ron ta l  lobes.  

Here  we e x a m i n e  the r e p r o d u c t i v e  biology of O. foreli, a species  wh ich  
occurs  in  re la t ive ly  h igh a l t i t ude  g r a s s l ands  in  s o u t h e r n  Africa. Our  m a j o r  
ob jec t ives  were  to d e t e r m i n e  (1) w h e t h e r  or  no t  " v a r i a n t s "  be longed  to a 
d i s t inc t  e rga to id  q u e e n  caste,  (2) w h e t h e r  colonies  were  po lygynous  or  mono-  
gynous ,  (3) w h e t h e r  the re  were  a ny  b e h a v i o u r a l  d i f fe rences  b e t w e e n  classes  

* Currently, there is a controversy over whether ant castes should be defined according 
to role (BUsCHINGER, 1987) or morphology (PEETERS, 1987). To prevent confusion and 
misunderstanding, BOSCHINCER and CROZIER (1987) have suggested that scientists, studying 
caste problems, should clearly outline their position with regard to the controversy. 
Here, we have opted for a morphological definition of caste. Irrespective of external 
morphology, a queen is an individual that has a distinctive ovarian structure relative to 
a worker and possesses a spermatheca. Virgin queens are uninseminated and mated 
queens inseminated individuals. 
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of female  and  (4) to m on i t o r  the annual  cycle in reproduct ive  act ivi ty  and 
social s t ructure .  

MATERIALS AND METHODS 

A colony of O. foreli was excavated each m o n t h  f rom February  1986 to J anua ry  
1987 inclusive at  a site near  J o h a n n e s b u r g  (26 0O'S; 28 03' E) with a long t e rm  rainfal l  
mean  of 634 m m p a .  The total  n u m b e r  of adul ts  and the propor t ion  tha t  were males ,  
callows, "no rma l "  and  "var ian t "  females  were determined.  The gas te rs  of about  six 
recently killed females  f rom both  classes were measu red  and dissected each m o n t h ,  
with  the exception of February  1986. Measu remen t s  taken were the length and  m a x i m u m  
width f rom which  gas ter  vo lume was  calculated a s suming  an ellipsoid shape.  Data  on 
gaster  volume were analysed us ing  S tuden t ' s  t-test. The n u m b e r  of ovarioles and  length  
of any ma tu re  eggs was recorded. In  an  a t t e mp t  to locate their  spe rmathecae ,  160 
"no rma l "  and  221 ~ var ian t"  females  were dissected f rom the colony excavated in 
February.  Data on ovariole n u m b e r  and  eggs size were analyzed u s i n g  Wilcoxon 2- 
sample  tests.  If evident,  spe rma thecae  were removed,  squashed  on a glass slide 
and  viewed u n d e r  a phase  con t ras t  microscope  for sperm.  Similar  da ta  were collected 
from three o ther  Ocymyrmex species at Tosca in the nor thern  Cape (25 54'S; 23 57'E) 
which receives approximate ly  400 m m  of rain pa. Nests  were excavated at Tosca 
in April and  December  1986. 

Tempora l  t rends  in the social s t ruc tu re  of O. foreli in relation to long-term (18 
years) mean  mon th ly  rainfall  and  mon th ly  rainfall  data  for the s tudy  period, were 
analyzed us ing  S p e r m a n ' s  rank  correlation.  Rainfall  da ta  for the principal  s tudy  site 
was obta ined f rom the Weather  Bureau,  Pretoria.  

To de termine  whe the r  there were any behavioural  differences between " n o r m a l "  
ana  "var iant  " females,  on O. foreli colony compris ing  234 adults ,  and  all the brood 
found in the excavated nest,  was  es tabl i shed in an observat ion nest  s i tua ted  wi thin  a 
wooden foraging a rena  (1.2 x 1.2 m) in a laboratory.  The nest  was  ma in ta ined  at 
28 ~ C and  70 % RH and  one end  of the a rena  was main ta ined  at 36-40 ~ C d u r i n g  the day 
to s t imula te  foraging activity. The an t s  were offered a diet of water ,  sugar-water ,  
cockroaches,  t e rmi tes  and meal worms .  Females  were marked  with enamel  paint  so 
tha t  * ' v a r i a n t s "  could be d is t inguished  f rom " n o r m a l "  females and foragers  f rom non- 
foragers.  Data were  collected by scann ing  all colony m e m b e r s  at five minu t e  intervals  
and  not ing wha t  each ant  was doing. Observat ions  were made  at r a n d o m  th roughou t  
the day over a period of five days unti l  a total  of 180 scans was obtained.  FQr behaviours  
carried out  by soli tary individuals,  the mean  n u m b e r  of behavioural  events  per an t  in each 
class was calculated and  expressed as a relative f requency to facilitate in terc lass  compa-  
risons. The n u m b e r  of in teract ions  between individuals (al logrooming and  trophal laxis)  
were scored and  the beneficiary noted. To de termine  whe the r  there were any interc lass  
differences, the da ta  were analysed us ing  Wilcoxon 2-sample tests.  

R E S U L T S  

" ' N o r m a l "  f e m a l e s ,  i.e., i n d i v i d u a l s  w i t h  v e r t i c a l  h e a d  s c u l p t u r i n g ,  h a d  

o n e  o v a r i o l e  p e r  o v a r y  a n d  t h e s e  w e r e  g e n e r a l l y  u n d e v e l o p e d ,  a l t h o u g h  t h e  

o v a r i e s  o f  12 o f  t h e  272 i n d i v i d u a l s  e x a m i n e d  c o n t a i n e d  1-5 d e v e l o p i n g  a n d / o r  

m a t u r e  o o c y t e s  (table I). All  o f  t h e  " ' n o r m a l "  f e m a l e s  a p p e a r e d  t o  b e  

u n i n s e m i n a t e d  s i n c e  t h e r  s p e r m a t h e c a e  c o u l d  n o t  b e  f o u n d  a n d  w e r e  e i t h e r  
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Table I. - -  Numbers of ovarioles per ovary in various classes of female Ocymyrmex 
species [X ___ SD (N)]. 

Tabelle I. - -  Die Anzahl der Ovariolen pro Ovar in den verschiedenen Klassen von 
weiblichen Ocymyrmex IX ___ SD (N)]. 

Foreli Picardi Flaviventris Sphinx 

Mated queen 17.09 + 1.53 (12) 18.00 + - -  (1) 8.00 + - -  (1) 18.00 + - -  (1) 
Virgin queen 14.88 + 2.18 (55) 15.06 + 4.88 (6) 7.37 + 3.00 (10) 14.79 + 3.12 (29) 
Worker 1.00 + 0.00 (12) 1.00 + 0.00 (5) 1.00 + 0.00 (10) 1.00 + 0.00 (29) 

a b s e n t  o r  very  reduced .  I n  co n t r a s t ,  " v a r i a n t "  females ,  i.e., i nd i v i dua l s  w i t h  
ho r i zon t a l  head  s cu lp tu r ing ,  h a d  a large n u m b e r  of ovar io les  (table I). The 
m a j o r i t y  of the  259 " v a r i a n t s "  d i s sec ted  ha d  no  eggs i n  the i r  ovar ies  a n d  
were  no t  i n s e m i n a t e d .  However ,  each  co lony  c o n t a i n e d  one  " v a r i a n t "  t h a t  
had  m o r e  ovar io les  t h a n  the  o t h e r  v a r i a n t s  (table I ;  p < 0.002) a n d  these  
were  packed  w i t h  eggs at  all  d e v e l o p m e n t a l  stages,  i n c l u d i n g  m a n y  ful ly  
deve lopped  eggs. I n  all  cases,  the  s p e r m a t h e c a e  of these  i nd i v i dua l s  we re  
engorged  wi th  sperm.  Thus ,  it  is a p p a r e n t  tha t  " v a r i a n t s "  r e p r e s e n t  e rga to id  
queens ,  " n o r m a l "  females  are  s te r i le  w o r k e r s  a n d  colonies  are  m o n o g y n o u s .  
M a t u r e  eggs of m a t e d  q u e e n s  were  no  d i f f e r en t  in  size to w o r k e r  eggs 
(table II; p > 0.05) however ,  w o r k e r  eggs t e n d e d  to be t r a n s p a r e n t  r e l a t ive  
to the o p a q u e  queen  eggs. I t  r e m a i n s  u n k n o w n  w h e t h e r  w o r k e r  eggs a re  
t rophic  eggs, ma le  eggs or  bo th .  Except  for  head  s c u l p t u r e  p a t t e r n s ,  all  
females  looked  s imi lar .  Ma ted  q u e e n s  were  read i ly  d i s t i n g u i s h e d  by  t he i r  
physogas t r i c  cond i t ion ,  t he i r  gas te rs  be i ng  on  average  2.7 t imes  l a rger  t h a n  
those  of v i rg in  queens  or  w o r k e r s  (table II; p < 0.001). The gas te r  v o l u m e s  
of v i rg in  q u e e n s  a n d  w o r k e r s  were  i n d i s t i n g u i s h a b l e  (p > 0.10). I n  m a t e d  
q u e e n s  t he  gas t ra l  te rgi tes  a n d  s t e r n i t e s  were  s epa ra t ed  by  an  opaque -wh i t e  
i n t e r s e g m e n t a l  region.  The  wh i t e  co lo r a t i on  was  due to the  large egg m a s s  
be ing  v is ib le  t h r o u g h  the t r a n s p a r e n t  i n t e r s e g m e n t a l  m e m b r a n e s .  V i rg in  
q u e e n s  a n d  w o r k e r s  occas iona l ly  ha d  swol l en  gas ters  due to the  r e t e n t i o n  of 
f lu id  in  the gut,  b u t  the i r  i n t e r s e g m e n t a l  reg ions  were  t r a n s l u c e n t .  

Table II. - -  Gaster volume and mature egg length in various classes of female O. foreli 
IX • SD (N)I. 

Tabelle II. - -  Gastervolumen und Lgnge reifer Eier bei den verschiedenen Klassen 
yon weiblichen O. loreli [X _+ SD (N)]. 

Gaster volume (mm 3) Egg length (mm) 

Mated queen 3.83 + 0.98 (8) 0.85 + 0.31 (20) 
Virgin queen 1.42 + 0.43 (36) - -  
Worker 1.42 + 0.48 (37) 0.82 + 0.23 (20) 
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Fig. 1 . -  M o n t h l y  v a r i a t i o n  in r a in fa l l  a n d  t he  a b u n d a n c e  of  m a l e s ,  q u e e n s  a n d  ca l lows  
in  O. foreli. * =  m a l e  b r o o d  p r e s e n t .  

Abb.  1 . -  S c h w a n k u n g e n  de r  m i t t l e r e n  m o n a t l i c h e n  R e g e n m e n g e  im Lau fe  des  J a h r e s  
u n d  die  H S u f i g h e i t  von  M~innchen,  K 6 n i g i n n e n  u n d  J u n g t i e r e n  bei  O. foreli. 
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Similar  resul ts  were  ob ta ined  for  the o ther  Ocymyrmex species examined,  
picardi, sphinx and flaviventris. Workers  were  uninseminated ,  had  one ova- 
riole pe r  ovary  and two O. picardi worker s  had  eggs (table I). Erga to id  
queens had large n u m b e r s  of ovarioles;  virgin having undeveloped ovaries  
and  ma ted  queens  having fully developed ovaries and engorged spe rmathacae .  
Mated queens ha rd  very dis tended gasters  and dist inctive opaque-whi te  
in te rsegmenta l  regions. 

The colony size of O. foreli var ied f rom 160-1586 adults  wi th  the ma jo r i t y  
of individuals being sterile workers .  Males were  found in all mon ths  
excepting the mid-winter  mon ths  of June  and July (fig. 1). Males were  
exceptionally abundan t  in January  1987, compr is ing  22 % of all adul ts  in 
the colony excavated.  Virgin ergatoid  queens were  presen t  th roughou t  the 
year  but  thei r  abundance  was considerably  reduced in winter ,  May to August  
and in Feb rua ry  1986 (fig. 1). Ergato id  queens const i tued 4-20 % of the total  
colony m e m b e r s h i p  dur ing the s tudy period. There  was no cor re la t ion  
be tween  the p roduc t ion  of sexuals and rainfall  (p > 0.05), bu t  dist inct  t rends  
were  appa ren t  wi th  regard  to queen produc t ion  (fig. 1). Callow product ion ,  
a measure  of reproduc t ive  activity, was  however  posit ively corre la ted  wi th  
long-term mean  month ly  rainfall  (p < 0.001) and with month ly  rainfal l  
during the s tudy per iod (p < 0.01). 

Six categories  of behav iour  were  sufficiently c o m m o n  to enable s tat is t ical  
compar i sons  be tween  virgin ergatoid queens and workers  ; foraging, guarding,  
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Fig. 2. -- Frequency with which O. ioreli virgin queens and workers per_Formed various 
behaviours. 

Abb. 2. - -  Haiifigkeit, mit der unbegattete ergatoide Weibchen und Arbeiter yon O. foreli 
verschiedene Verhaltensweisen ausfiihren, 
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i.e., a n t s  r e m a i n i n g  s t a t i o n a r y  a t  o r  n e a r  t he  n e s t  e n t r a n c e ,  n e s t  m a i n t e n a n c e ,  
b r o o d  ca re ,  s e l f g r o o m i n g ,  a n d  i n t e r a c t i o n s  b e t w e e n  i n d i v i d u a l s ,  i.e., a l lo-  
g r o o m i n g  a n d  t r o p h a l l a x i s .  B e h a v i o u r a l  r e p e r t o i r e s  w e r e  t he  s a m e  in  w o r k e r s  
a n d  v i rg in  q u e e n s  b u t  t he  f r e q u e n c i e s  w i t h  w h i c h  the  two  c a s t e s  of  f e m a l e s  
p e r f o r m e d  t h e  b e h a v i o u r s  w a s  d i f f e r e n t  (fig. 2, p ~ 0.01). W o r k e r s  f o r a g e d  
a n d  n u r s e d  b r o o d  m o r e  t h a n  v i rg in  queens ,  w h e r e a s  v i rg in  q u e e n s  self-  
g r o o m e d ,  g u a r d e d ,  m a i n t a i n e d  the  n e s t  a n d  i n t e r a c t e d  m o r e  t h a n  w o r k e r s .  
660 t r o p h a l l a c t i c  i n t e r a c t i o n s  a n d  1466 i n s t a n c e s  of  a l l o g r o o m i n g  w e r e  ob-  
s e r v e d  d u r i n g  t h e  s tudy .  R e c i p i e n t s  d u r i n g  t r o p h a l l a c t i c  e x c h a n g e s  w e r e  
r e c o g n i z e d  b y  t h e i r  so l i c i t i ng  b e h a v i o u r  w h e r e b y  t h e y  o p e n e d  t h e i r  m a n d i b l e s  
a n d  a n t e n a t e d  t h e  d o n o r  r a p i d l y  a n d  r e spe c t i ve ly .  The  m a t e d  q u e e n  bene f i t -  
t e d  m o s t  f r o m  t r o p h a l l a c t i c  a n d  a l l o g r o o m i n g  exchanges ,  f o l l o w e d  b y  the  
v i r g i n  q u e e n s  (table III). W o r k e r s  r e c e i v e d  the  l ea s t  a n d  gave t h e  m o s t .  
I n  b o t h  e x c h a n g e s ,  v i rg in  q u e e n s  gave  m o r e  to  o t h e r  v i rg in  q u e e n s  t h a n  to  
w o r k e r s  a n d  w o r k e r s  gave m o r e  to  v i rg in  q u e e n s  t h a n  to  o t h e r  w o r k e r s .  
I n t e r a c t i o n s  b e t w e e n  the  m a t e d  q u e e n  a n d  v i rg in  q u e e n s  w e r e  r e l a t i v e l y  
i n f r e q u e n t .  

T h r e e  o t h e r  b e h a v i o u r s  w e r e  n o t e d  b u t  o c c u r r e d  too r a r e l y  to p e r m i t  
i n t e r c a s t e  c o m p a r i s o n s .  Egg  l ay ing  b y  the  m a t e d  q u e e n  was  o b s e r v e d  
t h r e e  t i m e s  a n d  o o p h a g y  b y t h e  m a t e d  q u e e n  w a s  seen  once.  A g g r e s s i o n  
b e t w e e n  w o r k e r s ,  w h e n  one  i n d i v i d u a l  r u s h e d  a t  a n o t h e r  c a u s i n g  the  o t h e r  
to  r e t r e a t ,  w a s  seen  on f o u r  occas ions .  

Table III.  - -  Trophallactic and grooming benefit per individual, for the mated queen, 
virgin queens and workers in an O. foreli colony. The data are derived from 660 
trophallactic exchanges and 1466 grooming interactions. 

Tabelle III.  - -  Der individuelle Gewinn bei Fiitterung und Pflege ffir die begattete 
K6nigin, die unbegatteten ergatoiden Weibchen und die Arbeiter in einer O. foreIi- 
Kolonie. Die Daten wurden aus 600 F~illen yon Futteraustausch und 1466 FSllen 
der gegenseitigen Pflege gewonnen. 

Donating 
Trophallaxis Mated Virgin Worker Total 

queen queen Total 

Receiving 
Mated - -  0.0 19.0 19.0 
queen 
Virgin 0.0 0.8 3.5 4.3 
queen 
Worker 0.0 0.5 2.4 2.9 

Allogrooming 

Groomed 

Grooming 

Mated - -  2.0 31.0 33.0 
queen 
Virgin 0.0 1.5 9.0 10.5 
queen 
Worker 0.0 1.0 5.4 6.4 
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D I S C U S S I O N  

Although ergatoid  queens are ext remely  worker- l ike in appearence ,  they  
are clearly dist inct  in t e rms  of ovar ian s t ructure .  Corre la ted  wi th  th is  
ovar ian dis t inct ion is a c learcut  reproduct ive  division of labour ,  wi th  the  
ma ted  queen act ing as the p r i m a r y  reproduct ive  and only a poss ibi l i ty  
tha t  worke r s  p roduce  male  eggs. Insemina t ion  appears  to be necessary  for  
reproduc t ion  to occur  in Ocymyrmex species; of the large n u m b e r s  of queens  
examined,  only insemina ted  individuals exhibited ovariole h y p e r t r o p h y  and 
p roduced  large num ber s  of eggs. The existence of more  ovarioles in m a t e d  
queens than  virgin queens is enigmatic.  Insemina t ion  may  t r igger  increased  
ovar ian development ,  implying that  queens have equal  chances of  b e c o m i n g  
insemina ted  and  of thus becoming  the p r ima ry  reproduct ive .  Alternatively~ 
cer tain queens may  have more  developed ovaries pr ior  to insemina t ion  and  
may  for  an unknown  reason be more  a t t rac t ive  to males  thereby  enhanc ing  
their  chances of becoming  the p r i m a r y  reproduct ive .  

Virgin queens  behaved in a worker- l ike m a n n e r  and fo rmed  a significant  
componen t  of the forager  force, r h e  presence  of working,  but  po ten t ia l ly  
reproduct ive ,  females  has previously  been recorded in several  ant  genera,. 
Myrmica, Leptothorax, Formicoxenus, Harpagoxenus (BusCHINGER, 1987) and 
Camponotus (B.A. CURTIS, pers  comm).  Ocymyrmex appea r s  to be  unique 
in t e rms  of the high p ropor t ion  of queens relative to workers .  Although 
there  were  in tercas te  differences  in the frequencies wi th  which var ious  
behaviours  were  p e r f o r m e d  in O. foreli, these may  be a r te fac ts  of  age  
polyes th ism and not an intrinsic in tercaste  difference.  In  t e rms  of t ropha l -  
lactic in teract ions  and al logrooming,  queens received preferent ia l  t r e a t m e n t  
over  workers .  The ma ted  queen benef i t ted  mos t  f rom these interactions.  
and did not  p e r f o r m  " w o r k "  like the o ther  virgin queens.  

Colony produc t ion  in O. [oreti is associated with  the wet ter ,  w a r m e r  
months  when p r i m a r y  produc t ion  is high. That  colony produc t ion  fo l lowed  
long-term mean  month ly  rainfall  more  closely than  rainfall  dur ing the s tudy  
period, suggests  that  colony p roduc t ion  is inherent ly  seasonal.  I t  w o u l d  
be of in teres t  to know whe the r  such pa t t e rns  occur  in Ocymyrmex species. 
that  live in highly unpredic table  deser t  environments .  

The p resence  of ap te rous  ergatoid queens  is well known amongs t  c e r t a i n  
ar id-adapted,  and other,  ant  species (BoLTON, 1986). An intr iguing aspec t  
of the social organizat ion of Ocymyrmex species concerns  the adapt ive  va lue  
of year- round produc t ion  of ergatoid  queens in number s  which exceed  
reproduct ive  needs. Most Ocymyrmex species occupy ar id  or  semi-a r id  
habi ta t s  (BOLTON, 1981) and we believe that  the adapt ive  value of year  round  
produc t ion  of queens is re la ted to the unpredic tab le  na ture  of year  round  a r id  
envi ronments .  In  such env i ronments  mat ing  and colony founding conditions. 
occur  unpred ic tab ly  because of their  associat ion wi th  rainfall  (H•LLDOBLER e t  
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BARTZ, 1985). F u r t h e r m o r e ,  a r id  e n v i r o n m e n t s  are  c ha r a c t e r i z e d  by  low 
p roduc t iv i t y .  To e n s u r e  r e p r o d u c t i v e  success,  sexuals  need  to be p r o d u c e d  
c o n t i n u o u s l y  even  t h o u g h  the  m a j o r i t y  do no t  rea l ize  t he i r  r e p r o d u c t i v e  
po ten t i a l .  

Role f lex ib i l i ty  in  O c y m y r m e x  q u e e n s  m a y  have evolved to m i n i m i z e  the  
o the rw i se  vas t  d r a i n  of r e sou rces  tha t  p r o d u c i n g  large n u m b e r s  of sexuals  
w o u l d  r e p r e s e n t  to a sma l l  colony.  Thus  if a q u e e n  r e m a i n s  a v i rg in  b e y o n d  
some  as ye t  u n d e t e r m i n e d  cr i t ica l  age she swi tches  roles  a n d  beg ins  to 
behave  as a w o r k e r  t h e r e b y  c o n t r i b u t i n g  pos i t ive ly  to the co lon ies  e r g o n o m i c  
eff iciency.  The  a l m o s t  i den t i ca l  m o r p h o l o g y  of O c y m y r m e x  q u e e n s  a n d  
w o r k e r s  (BoLTON, 1981) p r o b a b l y  e nsu r e s  tha t  they can  p e r f o r m  the  s a m e  
tasks  w i t h  the  s a m e  eff iciency.  S i mi l a r  select ive p r e s s u r e s  m a y  be  ope ra t i ve  
in  p o n e r i n e  species  t ha t  l ack  a q u e e n  caste;  i n s e m i n a t e d  w o r k e r s  (garner-  
gates) a d o p t i n g  the  roles  of r e p r o d u c t i v e s  a nd  u n i n s e m i n a t e d  i n d i v i d u a l s  
ac t i ng  as w o r k e r s  (PEETERS et  CREWE, 1984; 1985). 

The above  scena r io  cou ld  app ly  to mos t  m e m b e r s  of the  genus  w h i c h  
occu r  in  u n p r e d i c t a b l e  e n v i r o n m e n t s .  The e n v i r o n m e n t  of O. [oreli is, 
however ,  r e la t ive ly  p r e d i c t a b l e  a n d  desp i te  this  p red i c t ab i l i t y ,  e rga to id  
q u e e n s  were  p r o d u c e d  t h r o u g h o u t  the year .  Poss ib ly  the  p r o d u c t i o n  of 
sexuals  in  O. [oreli ref lec ts  i t s  gener ic  or ig ins  in  u n p r e d i c t a b l e  env i ron -  
m e n t s  a n d  m a y  be  a n e u t r a l  cha rac t e r i s t i c  in  its p r e s e n t  e n v i r o n m e n t .  
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