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Introduction 

M o n i x c e r a  is a genus of small c rabron ine  wasps  which  is eontined 
to the sou thwes te rn  United States and to Mexico. The six known  
species were revised by PATE (1948). Noth ing  is recorded concern ing  
the nest ing behavior  of these wasps  save for a brief account  by 
HARTMAN (1905) on M. abdominal is  (Fox). H a r t m a n  found two nests of 
this wasp in soil near  Austin,  Texas. The nest ent rances  were very  small  
and were left open;  the wasps  app roached  their  nests at a height  
of 10-13 em., hovered briefly opposite the entrance,  then p lunged 
directly in with their prey. The prey was  found to consist  of 
leaf hoppers ,  T f l o z g g u s  bifidus (Say). 

Dur ing  the last week in April, 1963, I had  an oppor tun i ty  to s tudy  a 
small aggregat ion  of M. asperata (Fox) at a locality one mile west of 
Laji tas,  Brewster  Co., Texas. Al though  m y  notes are decidedly 
f r agmen ta ry ,  due to the pressure  of o ther  work  and the difficulty in 
s tudying  the nests of this very small wasp,  they do add eonsiderably  
to knowledge  of the genus. M. asperata was found  to nest communa l ly ,  
tha t  is, several females share the same burrow,  a l though p re sumab ly  
nest ing in independent  branehes  of the burrow.  No other  Nor th  
Amer ican  digger wasps  are k n o w n  to do this, but  perusal  of the 

(1) Research supported by the National Science Foundation as part of a compa- 
rative study of the behavior of solitary wasps, grant no. G 17497. 
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l i te ra ture  reveals that  shar ing  of c o m m o n  bur rows  has been o b s e r -  
ved in cer ta in  E u r o p e a n  and South  Amer ican  species. This  infor-  
ma t ion  is reviewed below, and some general izat ions  are tendered 
regard ing  subsocial  behavior  in sol i tary wasps.  

Nesting behavior of Monimcera  aspera ta  (Fox) .  

F o u r  nests  of this wasps were located over a period of several 
days, all in bare  places in powdery  c lay-sand among  creosote bushes  

FI6. 1. - -  Nes t  en t rance  of Moni~ecera asperata, enla rged  abou t  f o u r  t imes ,  
s h o w i n g  the  comple te  lack of  soil a b o u t  the opening.  

(Larrea divaricata) about  25 meters  f rom the banks  of the Rio Grande. 
These nests were scat tered about  in and a round  a large colony of 
the bembicine  wasp,  Glenostictia scitula (Fox);  the Moni~ecera nests 
were separa ted  f rom each other  by f rom 1.5 to 3 meters .  In each 
case the nest  en t rance  penet ra ted  the ha rd  surface crus t  vert ical ly 
or n e a r l y  so, the en t rance  being more  or less c i rcular  and only 
1.5 mm.  in diameter .  In no case was there evidence of soil su r round ing  
the nest  en t rance  (fig. 1). The reason for this was evident when  one 
female  was  observed digging. This  female  left the nest head-first  
ca r ry ing  a small  pellet of soil between the head and p ro tho rax ;  
she flew off obliquely about  half  a mete r  and dropped it on the 
ground,  then immedia te ly  dived back  into the nest. This was repeated 
m a n y  times, individual  loads of ear th  being dropped  in different places 
well removed  f rom the nest. This m a n n e r  of digging at once suggested 
Anacrabro ocellatus, a m u c h  bet ter  k n o w n  crabronine  wasp.  Moni~ecera 
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has a less wel l -developed p s a m m o p h o r e  then Anacrabro, but the 
manner  of digging appears very similar. 

Females  were  seen m a n y  t imes bringing in prey to their nests.  
They  wou ld  descend obl iquely toward the entranee, hover for an 
instant,  then plunge in wi thout  pause at the entrance, which  was  
open at all times. The prey was always  minute,  1-2 ram. long 
(the wasp 5-6 mm.  long).  It was  held near the middle  of the body,  
apparent ly  by the middle  and hind legs; wi thout  exeept ion the 
abdomen of the wasp was held high, at about a 35 '~ angle wi th  the 
head and thorax (fig. 2). Several females  were captured and the 
prey  taken from them, and other prey were recovered from the 

Fro .  2. - -  F e m a l e  Monitecera asperata a p p r o a c h i n g  the  n e s t  e n t r a n c e  ( l o w e r  l e f t )  
c a r r y i n g  a p s y l l i d  w i t h  h e r  m i d d l e  and  h i n d  legs .  The  s trnng  e l e v a t i o n  of  the  
a b d o m e n  is c h a r a c t e r i s t i c .  

nests. The 42 examples  of prey taken represented six species of 
adult insects  belonging to four families  and to two orders, as 
fol lows : 

A. - -  DIPTERA " 

C h i r o n o m i d z e  ( d e t e r m i n e d  b y  S. S. R o h a e k ) .  

Procladius sp. n e a r  bellus ( L o e w ) -  10.  

B. - -  HEblIPTERA : 

1" Psyl l ida~  ( d e t e r m i n e d  b y  L.  M. IClUSSELL). 
Heteropsylht texana C r a w l . - 2 6 .  
Aphahtroida s p . - 1 .  

2 ~ Cicade l l idze  ( d e t e r m i n e d  b y  J .  P .  KnAMEtt) .  
Erylhroneura s p . - 1 .  
Sp .  of  T y p h l o c y b i n ~ e -  1. 

3 ~ Mir idw.  
A m i n u t e ,  u n d e t e r m i n e d  s I ) . - 2 .  
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Observa t ions  at nest en t rances  indicated  that  more  than  one 
female b r o u g h t  prey into each nest. For  example, the fol lowing 
records cover a 15 minu te  period on the morn ing  of April 28 for one 
nest : 

1 1 5 0 / 3 0  : w a s p  l e f t  n e s t .  
1 1 5 1 / 3 0  : w a s p  in  w i t h  p r e y .  
1 1 5 3 / 2 0  : w a s p  i n  w i t h  p r e y .  
1 1 5 4 / 1 0  : w a s p  l e f t  n e s t .  
1 1 5 4 / 4 0  : w a s p  i n  w i t h  p r e y .  

1 1 5 4 / 5 0  : w a s p  i n  w i t h  p r e y .  

1 1 5 6 / 2 5  : w a s p  l e f t  n e s t .  
1 1 5 9 / 3 0  : w a s p  l e f t  n e s t .  

1 1 5 9 / 5 0  : w a s p  i n  w i t h  p r e y .  
1 2 0 0 / 1 0  : w a s p  i n  w i t h  p r e y .  

1 2 0 5 / 1 0  : w a s p  i n  w i t h  p r e y .  

Evident ly  three females were provis ioning this nest. It was relat ively 
easy to cheek this by placing a tlat stone somewha t  loosely over the 

entrance.  The wasps  were able 

( 

? 

to leave the nest by  push ing  
their  way  out  benea th  the 
stone, but  they could not  re- 

enter  when  laden wi th  prey. Thus  
there was a r pile-up >> of 'provisioning 
females  hover ing over the blocked nest 
entrance,  and in a few minutes  all of 
them were outside hover ing about  
wi th  their  prey. In this way  it was 
de te rmined  that  two of the nests were 
being worked  by two females and two 
of them by three. 

FIG. 3. - -  B u r r o w  o f  Moniwcera asper(lDl 
t e r m i n a t i n g  i n  f o u r  c e i l s  a t  a d e p t h  o f  

O 14  c m .  T w o  a d d i t i o n a l  h r a n c h e s  o f  t h e  
C )  b u r r o w  c o u l d  n o t  b e  t r a c e d  t o  t h e i r  

C )  t e r m i n u s .  

Excava t ion  of the nests proved very  difficult in the dry, fine- 
gra ined soil. In each ins tance  the b u r r o w  was found  to be about  1 mm.  
in d iameter  and to be near ly  vert ical ;  in two cases it was  t raced  to 
a depth  of 10-11 cm. and then lost. In a thi rd  nest it was t raced to 
a depth of 14 cin., where  four  cells were located in a small  cluster.  
The cells measured  about  3 )K 5 mm.  and were only 7-10 ram. apart .  
Each  cell conta ined  roughly  20 prey, usual ly  well mixed as to 
species. No eggs were found,  but  one cell conta ined a ha l f -g rown 
larva. P r e s u m a b l y  these cells were all the work  of one female.  There  
appeared  to be o ther  b ranches  to this burrow,  as shown (fig. 3), 
but  u n f o r t u n a t e l y  I could not  t race these to their  termini.  This  part i -  
cular  nest  had  been occupied by three  females,  and m y  belief is tha t  
each occupied a different b ranch  of the burrow.  Unfo r tuna te ly  this 
point  remains  unproved.  
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Other records of communal nesting in 8phecid~e. 

Although  no other  Nor th  Amer ican  spheeid has, to m y  knowledge,  
been found  nest ing c o m m u n a l l y  in this manner ,  there are several 
records  of s imilar  behavior  f rom other  continents .  ,IANVIER (1928) 
reported that  the Chilean wasp,  Euplilis lon9inodus (Spinola), nests  
in dry, clay soil and that  two or three individuals  share a c o m m o n  
nest entrance,  each prepar ing  one or more  separate galleries wi th in  
the nest. In this species the cells are formed in series along the 
branches  of the burrow.  The prey  consists of var ious  small museoid  
and aea lypt ra te  Diptera.  

BRISTOWE (1948) has observed similar  behavior  in Bri ta in  for 
Crossocerus (Crossocerus) elongatulus (Linden),  ano ther  species 
which  uses var ious  smaI1 Diptera  as prey. BRISTOWE found  this 
species nest ing in the g ronnd  in crevices between paving stones. He 
found up to four  wasps  shar ing a eo lnmon bur row and showing no 
hosti l i ty to one another  when  two arr ived with prey s imul taneous ly .  
He was unable to dig out any  nests because of their h)eation, but  he 
suggested that  each wasp might  occupy its own branch  of the 
burrow.  

A xylieolous wasp of the same genus, Crossoeerus (Coelocrabro) 
leucostomoides (Riehards) ( =  leucostomus of authors,  not  Li lmaeus)  
is also k n o w n  to nest communa l ly .  SAUNDEBS (1896) found a nest  in 
a cross beam over a door in England,  and observed six or eight 
females enter ing the same hole. HAMM (in HAM~I and B I C H A R I ) S ,  1926) 
reports  finding a nest in a fallen beech tree and another  in a ro t ten  
elm; in each ease << m a n y  >> females were seen car ry ing  prey  into 
the same burrow.  He states that  << each of these mus t  ahnos t  cer ta in ly  
have had a nest  of its own, b ranch ing  off froln the inain passage >>. 
This species also preys  upon var ious  small Diptera. 

Ectemnius (Metacrabro) quadricinctus (Fabrieius),  ano ther  xyli- 
colous p reda to r  upon Diptera,  is also repor ted  by Harem, in the same 
paper,  as nest ing communa l ly .  << Many females >> were enter ing a 
bu r row near  the g round  in a rot ten,  pros t ra te  t r u n k  of an oak;  again, 
he believed tha t  each female had her  own branch of the bur row,  
a l though  he did not dig out the nest. 

Discussion. 

It is w o r t h y  of note that  all five of these wasps belong to the 
tribe Crabronini  of the subfami ly  Crabronin,'e. Jus t  how closely related 
these wasps  are it is difficult to say;  PATE (1948) considers Moniaecera 
and Euplilis closely related, and m a n y  Crossocerus have a r a t h e r  
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similar  facies. I have not  surveyed the l i tera ture  exhaust ively,  bu t  
I know of no other  records  of c o m m u n a l  nest ing in the Sphecidm (2). 
It is t rue tha t  some Bembicini  have been repor ted  as hav ing  nests 
diverging f rom a c o m m o n  en t ranceway,  but  this seems to be excep- 
tional behav io r  occur r ing  in unusua l ly  dense colonies;  in m y  
experience it usua l ly  involves a cer tain a m o u n t  of aggress ion be tween 
the females.  In the cases cited above, the females are not k n o w n  to 
show aggress ion and appear  to share  not only a c o m m o n  en t r anceway  
but  also a por t ion  of the b u r r o w  itself. Fu r the rmore ,  in Monixcera 
at least, it appears  to be a regular  feature  of the nest ing behavior  
even t h o u g h  the nests  m a y  be widely spaced. 

It is not  k n o w n  w h a t  selection pressures  have b rough t  about  the 
evolution of c o m m u n a l  nests in the Crabronini .  All of the species cited 
above nest  ei ther  in relat ively ha rd  soil or soil wi th  a ha rd  crust ,  or 
else in ro t ten  wood. W h e t h e r  the initial b u r r o w  is dug by one 
female who is later  jo ined by others,  or whe the r  several females  
co-operate  in digging it, is u n k n o w n .  In  any case each pa r t i cu la r  
group of females succeeds in occupying  a relat ively deep nest  wi th  
less t ime spent  in digging that  would  otherwise be required.  There  
is no evidence of a division of labor among  these females.  There  
were cer ta in ly  no guards  at the nest en t rances  at any time in Monizecera 
asperata, and they have not been repor ted  for the other  species. The 
evolution of guards  m a y  be the resul t  of pressure  of paras i tes  and 
predators ,  but  it is difficult to see how c o m m u n a l  nest ing wi thou t  
division of labor migh t  be influenced by parasi te  pressure,  unless the 
mere fact  tha t  t h r o u g h o u t  m u c h  of the day one wasp  or ano the r  
is likely to be going in or out the ent rance  in the course  of her  
regular  activities does, in fact, reduce the oppor tuni t ies  for paras i tes  
to enter.  

The shar ing  of a c o m m o n  b u r r o w  by several females,  each of 
which  provis ions  her  own cells f rom one b ranch  of the bur row,  is 
a not u n c o m m o n  p h e n o m e n o n  among  sol i tary bees, where  it has  
evolved in several subfamil ies  (MICHENER, 1958). MICHENER regards  
this as an i m p o r t a n t  step in the evolut ion of social behav ior  in the 
Halictidm. In  this family,  one finds cer tain species in which  some of 
the females  act as gua rd  bees, a l though  not always the same ones, and 
others  in which  there  is a more  m a r k e d  division of labor, extending 
to pollen-collect ing and egg laying. Final ly,  dis t inguishable castes occur  
in some Hal ic t id~.  On the other  h a n d  in Allodape and related bees 
of the tribe Ceratinini,  and in digger w a s p s  of the tribe Bembicini  
(as well as in m a n y  vespid wasps) ,  progressive provis ioning of the 
brood cells occurs.  Con tempora ry  s tudents  of the H y m e n o p t e r a  
believe that  two different courses  of social evolution have been 

(2) The subgenus Trypargilum of the genus Trgpoxylon is unique in that each 
nest generally contains a pair of wasps, the male guarding the entrance while 
the female is away (see I~ICHARDS, 1934). This is, however, not communal nesling 
in the usual sense. 
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followed, one by  w a y  of c o m m u n a l  nes t ing  of f ema les  of  the  s a m e  
genera t ion  and  not  necessar i ly  re la ted  ( m a n y  bees),  the o the r  by  
w a y  of m o t h e r - d a u g h t e r  assoc ia t ions  ar is ing  f r o m  progress ive  provi -  
s ioning of the  b rood  (some bees, social wasps ,  ants) .  W i t h i n  the f ami ly  
Sphecid~e, one finds examples  of the beg inn ing  s tages  of the first  type  
in the Crab ron in i  and of the second type  in the Bembicini .  T h e r e  are  
no social Sphecidm, bu t  it is c o m m o n l y  bel ieved tha t  the bees arose  
f r o m  some now ext inct  s tock of sphecids.  I t  is in te res t ing  t ha t  
c o n t e m p o r a r y  so l i ta ry  digger  wasps  show tendencies  t oward  bo th  of 
the courses  of social evolut ion wh ich  occur  in the bees. 

Summary. 

Monixcera asperata (Fox),  a species occur ing  in s o u t h w e s t e r n  
United Sta tes  and  provis ioning  its nes ts  in the soil wi th  smal l  D ip te ra  
and  H e m i p t e r a ,  has  been found  to exhibi t  c o m m u n a l  nest ing,  two 
or th ree  f ema le s  shar ing  the s ame  bu r row.  Simi lar  behav io r  has  
been r epo r t ed  for  four  o ther  Spheeidze, all five belonging to the  t r ibe  
Crabronini .  T h u s  bo th  types  of social evolu t ion  bel ieved to occur  in 
bees, by w a y  of c o m m u n a l  nes t ing  and  by w a y  matr i f i l ia l  associa t ions ,  
are exemplif ied,  in the i r  initial s tages,  in the sol i ta ry  digger wasps .  

R6sum6. 

Moni~cera asperata (Fox) est une espbce ex is tan t  darts le Sud- 
Oues t  des E ta t s -Uni s  et qui  app rov i s ionne  ses nids creus~s dans  le sol 
de pet i ts  Diptbres  et H~miptbres .  On a d~eonver t  chez cette espbce une  
t endance  soeiale qui se inani fes te  p a r  le fai t  que p lus ieurs  femel les  
(deux on trois) p a r t a g e n t  le m 6 m e  terr ier .  Ce c o m p o r t e m e n t  a d6j~ 6t~ 
observ~ chez qua t r e  au t res  Sphecid~e, a p p a r t e n a n t  tous,  e o m m e  
celui-ei, h la t r ibu  des Crabronini .  Ainsi, les deux types  d 'Svolut ion  
sociale q u ' o n  croi t  s '6tre r~alis~s ehez les abeilles, soit p a r  nidifi- 
ca t ion en co lnmun ,  soit pa r  assoc ia t ion  des filles avee leur  mbre ,  se 
r e t r o u v e n t  dans  leurs  phases  ini t ia les  chez les Hyn%nop tb re s  fouis-  
s e n r s .  

Zusammenfassung. 

Moniwcera asperata (Fox),  eine Art  yon den sf idwest l ichen 
Vere in ig ten  Staaten,  ve r so rg t  ihre  E r d n e s t e n  mi t  k le inen  Dip t e ra  
und H e m i p t e r a ,  und  ha t  gemeinscha f t l i che  Nester  mi t  2-3 W e i b c h e n  

die dense lben  Bau teilen. Ahnl iches  Verha l t en  ist yon vier  andere  
INSECTES SOCIAl!X, TOME Nil, N ~ 1, 1 9 6 4 .  6 
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S p h e e i d ~ e  b e s c h r i e b e n  w o r d e n ,  a l l  f f i n f  g e h 6 r e n  d e m  T r i b u s  C r a b r o -  

n i n i  a n .  W i r  s e h e n  a l s o ,  h h n l i c h  w i e  b e i  B i e n e n ,  d e n  A n f a n g  y o n  

z w e i  T y p e n  y o n  S o z i a l e v o l u t i o n  d e r  s o l i t h r e n  G r a b w e s p e n ,  g e s e l l -  

s c h a f t s l i c h e  N e s t e r  u n d  M u t t e r - K i n d - V e r h i i l t n i s .  
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