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SUMMARY 

Two colonies of Stelopolybia areata were collected in southern Veracruz in late 
July and early August 1974. Their  adult  populat ions  totalled 5,193 and 21,800. The 
la t ter  figure sets a new record for size in polist ine colonies. Oviposition begins in the 
center of the spherical nest  and works outward,  central  cells being refilled with eggs as 
they are emptied by eclosing adults.  Production of males had apparent ly  jus t  begun in 
both colonies, and virgin queen production was heginning in the colony collected in 
August. The data from these two colonies, when combined wi th  those f rom colonies 
collected in January  and February  (JEAN~e, 1973), suggest the following rough outline 
of the colony cycle in southern Veracruz. Swarms of several thousand adults,  comprising 
5-1- 9 % queens and the rest  workers,  overwinter  in either the parental  nest  or a nest  
newly constructed by the swarm. Oviposition begins in early Fe'bruary. Between 
February and the end of July worker  populat ion increases while founding queens gra- 
dually disappear.  In July male offspring begin eclosing from the outer  combs, and by 
the  beginning of August virgin queens begin to eelose from the central combs. 

ZUSAMMENFASSUNG 

Soziobiologie von Stelopolybia areata  (Say) 
in Mexico (Hymenoptera : Vespidae).  

Zwei Kolonien der sozialen Fal tenwespe Stelopolybia areata wurden von Ende Juli 
his Anfang August im Siiden Veracruz gesammelt .  Ein Nest enthiel t  5,193, das andere 
21,800 adulte Tiere, Letzteres stellt  einen neuen Rekord fiir Kolonien der Unterfamil ie  
Pol is t inae dar, ZunSehst werden im Zent rum des kugelfOrmigen Nestes die Eier abgelegt, 
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im Laufe der Zeit dehnt sich die Eilegezone zum Rand hin aus. Sobald die adulten Tiere 
schliipfen, werden die Zellen im Zentrum wieder bestiftet. Die Aufzucht yon m~innlichen 
Wespen hatte in beiden Kolonien anscheineud gerade im August begonnen, ebenso jene yon 
KTniginnen. Diese Beobaehtungen, so wie jene die in Januar und Februar gewonneu wurden 
(JEANNE, 1973), lassen folgenden Kolonienzyklus im Siiden Veracruz vermuten : Schw~irme 
von einigen tausend Imagines, die sich aus 5-12 % KSniginnen und im iibrigen aus Arbei- 
terinnen zusammensetzen, verbringen den Winter entweder im Mutter-Nest oder in einem 
vom Schwarm neu errichteten Nest. Die Eiablage beginnt Anfang Februar. Zwischen 
Februar und Ende Juli steigt der Arbeiterinnenanteil, w~ihrend GriinderkSniginnen ver- 
schwinden. Ira Juli schliipfen die m~innlichen Geschlechstiere aus den iiusseren 
Wabenbezirken ab und Ende Juli schliipfen die jungfr~iulichen KSniginnen aus den 
zentralen Waben. 

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

The Neotropica l  social  wasp  genus Stelopolybia is of interest  for severa l  

reasons. Several  species fo rm colonies  that  r each  large size (RIcHARDS and 

RICHAaDS, 1951; JEANNE, 1970), and in at least some species queens are morpho log i -  
cally dist inct  f rom worke r s  (RIcHAnDS, 1'971; JEANNE and FA6EN, 1974), twO 

features that  suggest a h ighly  evolved social  organization.  Members of the genus 

often co,nstitute a dominant  par t  of the social  wasp fauna in Neotropica l  regions,  

indica t ing  that they play impor t an t  ecological  roles. 

Dur ing  January  and F e b r u a r y  1.973 the author  collected several  co lonies  
of S. areata (Say) in the Los Tuxt las  reg ion  of Veracruz, Mexico (JEANNE, 1973). 

Four  of these conta ined est imated adult popula t ions  of between 6,000 and 8,500, 

consist ing of 5.5-12.2 % queens and the rest workers .  The two nests col lec ted  

in January  were  empty of brood,  whi le  the four  collected in Februa ry  had  eggs 
and young larvae in the inner  combs, suggesting that brood rea r ing  in this reg ion  
is seasonal and begins in February .  

The present  pape r  repor t s  f indings based on two colonies collected f rom the 

same local i ty  dur ing July  and August 1974. 

Collection data. 

One of the colonies (973) was  loca ted  near  the top of a 15 m tall Bursera 
simaruba tree at the edge of a cornfield.  The  tree had uprooted several  days before  

and lay in the field, leaving the nest intact  and about 2 m above the ground.  

Twigs were  c l ipped f rom around the nest dur ing  the day, then the nest and its 

populat ion were  col lected on the night  of July  24. Only a few adults escaped,  

probably  several  dozen. 
The  second colony (960) was  in the top of an unident i f ied tree along the edge 

of a cul t ivated field. The  nest was  at an est imated height  of 20 m. The b r a n c h  
bear ing the nest was cut dur ing  the day on August 5, then left t ied near  the top 
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of the tree unt i l  after dark, when  most of the adult  popula t ion  was inside the 
nest. Then  the b ranch  was ca re fu l ly  lowered on a rope to a po in t  1 m above 
the ground,  where  the nest was collected by p lac ing  a plast ic bag a round it. 
Numerous adult  wasps escaped dur ing  collection, but  it was impossible  to estimate 
how many.  

While each nest was being p repared  for collection, shaking o r  j a r r i ng  caused 
large numbers  of adults to fly from the nest and swarm around  it in  a large, 
dispersed cloud before r e tu rn ing  ins ide  wi th in  a few minutes .  Yet these 
adults displayed a surpr i s ingly  low level of aggressiveness. A few would  
land  in the hai r  and attempt to sting, but  usual ly ineffectively, even for persons 
wi th in  a meter  or two of the nest. The impress ion  gained was that  aggressiveness 
was not much  different from that of the broodless colonies collected in January  
1973 (JEANNE, 1973). 

T h e  nes t s .  

Nest archi tecture  for this species has been descr ibed in  detail  elsewhere 
(JEANNE, 1973). Briefly, the combs are concent r ic  spheres, in t e rconnec ted  by 
means of rampways  so as to form a cont inuous  surface sp i ra l l ing  outward.  
The only differences between the nests collected in July and August and those 
collected in January  and Feb rua ry  were, first, that  the summer  nests were 
intact  and wel l -main ta ined  while  the win te r  nests were often to rn  and ragged, 
even though still occupied, and second, that the summer  nests were  full of brood. 

Of the two nests 973 was the smaller,  measur ing  32 cm long and 18-22 cm in 
diameter.  The suppor t ing  b ranch  (1.5 cm in diameter)  passed down through the 
nest at an angle of about 30 ~ from horizontal .  There  were several entrances  on 
the lower parts  of the nest, but  the ma in  one was along the zuppor t ing  b ranch  
as it passed out on the distal side of the nest. There  were 6 layers of comb 
inc lud ing  the outer two, which  conta ined  closed cells and served as envelope. 

Nest 960 measured 48 cm in length and 36 cm in  diameter.  It was constructed 
on a near ly  horizontal  branch,  wi th  the ma in  en t rance  at the bottom. A second 
ent rance  was on the distal side of the nest along a twig that emerged from the 
nest. There  were 9 layers of comb, i nc lud ing  the outer two envelope layers. 

T h e  a d u l t s .  

The adult  populat ion of colony 973 totalled 5,339 by actual  count. These 
comprised 5,006 workers  (93.76 %), 329 males (6.16 %) and 4 queens (0.07 %), 
all wi th  developed ovaries. 

Colony 960 eonta ined 21,800 adults. This  figure is an estimate made by 
de te rmin ing  the number  of adults that would  fit into a small conta iner  and 
mul t ip ly ing  this by the number  of t imes the con ta ine r  was filled by the ent i re  
populat ion.  The resul t ing total is a conservat ive figure for the actual  popula t ion  
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of the active colony, as it does n o t ' i n c l u d e  those that escaped dur ing  collection.  
A sample of 2,085 adults from this colony contained 1,920 workers  (92.08 %), 

154 males (7.39 %) and 11 queens (0.53 %). The entire popula t ion  con ta ined  
115 queens (0.53 %). Of 63 dissected queens, 53 (84 %) were found to have well-  
developed ovaries and sperm in  the i r  spermathecae,  while  i0 (16 %) had  poor ly  
developed ovaries and no sperm. I n  general  the queens of the lat ter  group 
appeared younger,  i.e. their  body mark ings  were lighter and more cont ras t ing  
than in fecundated queens, but  this  difference was not sufficiently clear-cut to 
permit  infal l ible separat ion of queens into the two groups pr ior  to dissection.  

The figure 21,800 establishes a new record  for colony size among pol is t ine  
wasps. The previous  publ i shed  record  was a colony of 15,000 adults of Brachy- 
gastra mellifica collected in  Brownsvil le ,  Texas, in January  (SCHWARZ, 1929). 

T h e  brood. 

In  general  the brood decreased in age from the inside to the outside of the 
nests, and from the bottom to the top of a given comb. This is corrobora ted  by 
the colonies collected in February ,  in wh ich  the first eggs had been laid in  the 
bottom and sides of the first or first few combs (JEANNE, I973). Thus  oviposi t ion in  
this species appears to radiate  ou tward  in all direct ions from a center  located 
near  the lower side of the innermos t  comb. 

Fol lowing the pat tern  in nest 960 as an example (fig. 1), at the t ime of 
collection the first wave of oviposi t ion had reached the outermost comb of brood 
cells (comb VII). Comb VI was largely filled wi th  pupae of this first genera t ion  
of brood. (~ Generat ion >) in the sense used here refers to the brood p roduced  
in  a given comb at one t ime;  thus,  r first genera t ion  )~ brood is the result  of the 
ini t ia l  oviposit ion in a given comb, r second generat ion >> brood is that which  
replaces the first generat ion when  the lat ter  is completely eclosed.) In comb V 
a few scattered late stage pupae were  all that remained  of this first generat ion.  
Most of the cells had already p roduced  adults  and now contained eggs of the 
second generation.  In  comb IV these had  hatched into young larvae. Comb II I  
conta ined older larvae and some young pupae,  whi le  combs II and I conta ined  
older pupae of this second generat ion.  The oldest of these in comb I were  
beg inn ing  to eclose as adults at the t ime of collection. Thei r  emptied cells 

conta ined eggs of the th i rd  generat ion.  
The number  of meconia  per cell and the i r  d is t r ibut ion in the combs confirmed 

the above in terpre ta t ion  of the ages of brood. Combs IV-VI had a m a x i m u m  of 
one layer of meconium per  ceil, i nd i ca t ing  that  the pupae occupying  these combs 
were of the first generation.  Combs I-III  had no more than two meconia  per  cell, 
ind ica t ing  that the pupae in those combs were only of the second generat ion.  

The pat tern of brood d is t r ibut ion  in  nest 973 was similar  to this, though 

compressed into fewer combs. 
The dist inct  worke r /queen  d imorph i sm in this species (JEANNE and FAOEN, 
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IX 

n'm Covered cells (envelope) 
Egg cells 
Larval cells 

ITm Pupal cells 

F'lo. 1. - -  D i a g r a m m a t i c  r e p r e s e n t a t i o n  o f  t h e  d i s t r i b u t i o n  o f  b rood  in n e s t  960 a t  t h e  
b e g i n n i n g  of  b rood  p r o d u c t i o n ,  A u g u s t  5, 1974. The  nes t  is dep ic t ed  in  ve r t i ca l  
sec t ion  as  seen  f r o m  t h e  s ide.  T h e  b r o o d  i n c r e a s e s  in age t o w a r d  t h e  c e n t e r  of  t h e  
nes t .  T h e  p u p a e  in  c o m b s  V a n d  VI a r e  p r o d u c i n g  w o r k e r s  a n d  m a l e s ,  w h i l e  t h o s e  
in  c o m b s  I, II a n d  III  a r e  p r o d u c i n g  o n l y  q u e e n s .  Cel ls  a r e  n o t  d r a w n  to scale .  
T h e  n e s t  e n t r a n c e s  a re  o m i t t e d  fo r  c l a r i t y .  

Ann. 1. - -  G r a p h i s c h e  D a r s t e l l u n g  de r  V e r t e i l u n g  der  B r u t  im  Nest  960 zu  B e g i n n  de r  
B r u t p r o d u k t i o n ,  5 A u g u s t  1974. Das  Nes t  i s t  im  S c h n i t t  yon  de r  Sei te  d a r g e s t e l l t .  
Das  Al t e r  de r  B r u t  n i m m t  z u m  Z e n t r u m  des  N e s t s  h i n  zu.  Die P u p p e n  in  d e n  W a b e n  V 
u n d  VI e n t w i e k e l n  s ich  zu  A r b e i t e r i n n e n  u n d  m~inn l i chen  G e s c h l e c h t s t i e r e n ,  d a g e g e n  
die in  den  W a b e n  I, II ,  u n d  III zu  j u n g f r ~ i u l i e b e n  K 6 n i g i n n e n .  Die Ze l l en  s i n d  n i c h t  
ma l~s t abge rech t  geze ichne t .  Die Neste ing~inge  s i nd  de r  K l a r h e i t  w e g e n  w e g g e l a s s e n .  
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1974) made it possible to determine the caste of even early stage pupae.  In  both 
nests pupae of the first generat ion of brood (those nearest  the outside) consisted 
of males and workers.  For  example, a sample of 127 pupae from combs IV and  u 
of nest 960 consisted of 24 males and 103 workers.  On the other h a n d  the 
major i ty  of pupae of the second generat ion (in the innermos t  combs) were 
queens. In  nes t  973 n ine  workers  and 12 queens emerged from the two i nne r  
combs dur ing  the 48 hours  fol lowing collection. Of 36 pupae  subsequent ly  
sampled from comb II, however,  all were queens, suggesting that the n ine  workers  
may have been r emnan t s  of the first generation.  All 25 pupae sampled from 
combs I-III  of nest 960 were queens. The unfecunda ted  queens in  the adult  
popula t ion  of nest 960 were probably  newly-ec losed  from these combs at the 
t ime of collection and represented the beg inn ing  of queen p r o d u c t i o n .  

Pupal  caps were  moderately  domed and pro t ruded  but little beyond  the lips 
of the cells. The edges of the caps were t ranslucent ,  whi le  the centers  were 
opaque white.  There  was no evidence that pulp or any k ind  of secret ion had 

been added to the caps by the adults. 
As pupal  cells are emptied by the emergence of adults the Walls of these 

cells are chewed way down by the workers,  leaving adjacent  pupal  cells exposed 

by more than  2/3 of their  length. 
There was no trace of nectar  stored in  any of the cells of these two nests 

or, for that matter,  of the nests collected in 1'973. Apparent ly  this species does 

not store nectar,  if indeed it collects it. 

A n t s  a s  n e s t i n g  a s s o c i a t e s .  

The tree in wh ich  nest 960 was located also housed ants of the genus Azteca 
(Dolichoderinae).  These lived inside the hollow twigs and branches ,  ga in ing  
access via small holes that the ants apparent ly  excavated at the po in t  of twig 
abscission scars. The b ranch  suppor t ing  the nest was 2.5 cm in diameter ,  wi th  
its ho l low center  0.5 cm in diameter.  There  were several en t rances  along the 
length of this b r anch  proximal  to the wasp nest, and at least one open ing  ins ide  
it. This  was located between combs II and III  and was a roughly c i rcular  hole 
1 mm in diameter.  It appeared well-used. Most of the surface of the b r a n c h  
and its twigs ins ide  the nest had been covered by the wasps w i th  car ton of 
variable  thickness,  as is typical  of the species (JEAN~., 1973), but  the area sur- 
round ing  this hole had been left clear for a radius  of approximate ly  3 mm. After 
the nest  had been collected and opened ants were seen to pass in  and out of 
this en t rance  to the i r  nest. These observat ions suggest that the ants had access to 
the in te r ior  of the wasp nest whi le  the latter was in situ. The nature  of the rela- 
t ionship between ant and  wasp is u n k n o w n ,  but the s i tuat ion is in t r iguing ,  espe- 
cially so because it  recalls  the nest ing association between wasps and  dolicho- 
der ine  ants in  the American  equatorial  tropics.  The most elaborate of these 
appears  to be the case of Stelopol!lbia myrmecophila, which  constructs  its nest 
inside the carton nest of ants of the genus Azteca (DucXE, 1905). 



STELOPOLYBIA AREATA (SAY) 33 

The colony cycle. 

By cons ide r ing  these obse rva t ions  together  .with those made  p rev ious ly  on 
win te r  nests (JEANNE, 1973), it  is poss ib le  to begin to r econs t ruc t  the  colony cycle  
in S. areata. 

Large swarms  wi th  a re la t ive ly  large p ropo r t i on  of queens (5.5-12.2 %) and 
no males  appa ren t l y  ove rwin t e r  in old or  new nests. Oviposi t ion  s tar ts  in 
late J anua ry  or  ear ly  F e b r u a r y  in southern  Veracruz,  beg inn ing  w i t h  the  cells 
neares t  the center  of the nest. The first offspring doubtless  are exc lus ive ly  work -  
ers. As the  i nne rmos t  cells begin  to p roduc e  the i r  first genera t ion  of adults ,  they  
are filled wi th  eggs that  wi l l  develop into queens. At about th is  t ime  h a p l o i d ,  
ma le -p roduc ing  eggs begin to a p p e a r  wi th  tile female eggs in the  ou te r  combs.  
Whe the r  queens o r  w o r k e r s  lay these eggs remains  to be answered .  Since  these 
males begin appea r ing  as adul ts  smnewhat  before  the eclosion of queens,  the  
cue for the p rodue t i on  of male eggs may  be the pupa t ion  of the  oldest  b rood ,  
as is the  case in Mischocyttarus drewseni, for example  (JEANNE, 1972). Or, 
assmning a fas ter  deve lopment  t ime for male b rood  than for queen brood ,  it  could  
be t r iggered  by the eclosion of the  first workers .  

Between F e b r u a r y  and August  w o r k e r  popula t ion  increases ,  wh i l e  the number  
of founding  queens g radua l ly  drops .  Approx ima te ly  at the beg inn ing  of August  
the first v i rg in  queens begin to eclose. Nest 973, col lected Ju ly  24, had  only 
4 founding  queens;  v i rg in  queens began to eclose dur ing  the next  two days.  
Colony 960, col lected August  5, had  both founding and virgin queens. Subsequent  
to this  the numbers  of males and  vi rgin  queens p robab ly  r ise d rama t i ca l ly ,  wh i l e  
the last of the founding  queens d i sappears .  

At some po in t  be tween the end of summer  and the fol lowing F e b r u a r y  mat ing  
and swarnf ing must  occur .  One or  more  swarms,  w i th  abundan t  queens, p r o b a b l y  
spl i t  off and cons t ruc t  new nests, wh i l e  the rest  of the colony ev iden t ly  r ema ins  
in the pa ren t  nest and reuses it the fol lowing spr ing.  This  is suggested by  the 
appea rance  of eggs in nests con ta in ing  meconia  in F e b r u a r y  (JEANNE, 1973). 
Colony 713, w h i c h  was  beg inn ing  to oviposi t  in a new nest in F e b r u a r y  (J~ANNE, 
1973), may  h~lve been a b u d d e d  swarm.  

The great  d i f ference  be tween  colonies  960 and 973 wi th  r e spec t  to nest 
and popu la t ion  size may have been due to dif ferences  in the size or  compos i t ion  
of the  respec t ive  founding  swarms .  Judg ing  from the d i s t r ibu t ion  of mecon ia  
in the  two nests, each colony had  occup ied  its nest for  onIy the  cu r r en t  season. 

The signal  advantage  of Stelopolybia areata and cer ta in  of its congeners  for 
the s tudy of po l i s t ine  colony cycles  lies in the morpho log ica l ly  d i s t inc t  queens, 
making  the i r  ident i f ica t ion  poss ib le  before  they  are fecunda ted  and the i r  ovar ies  
are developed,  and  even before  they  eclose as adults.  Fu r the r  w o r k  wi th  the  genus 
should p rove  r eward ing .  
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