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SUMMARY 

The only  per iod  of  sexual  b rood  p r o d u c t i o n  du r ing  the  year  occurred  a t  the  begin-  
n ing  of the  wet  season.  Dispersa l  of m a t u r e  sexua ls  f r o m  the i r  colonies  of  or ig in  took  
place in the  th i rd  and  f o u r t h  m o n t h s  of the  we t  season.  However ,  d i spe r sa l  of  Mate 
f emales  w a s  no t  a p p a r e n t  f r o m  nes t s  a t  the  cacao site. The w o r k e r  cas te  w a s  p roduced  
t h r o u g h o u t  the we t  season  and  reached  a peak  a f t e r  the  d i spersa l  of  m a t u r e  sexual  
castes.  F o r  the res t  of the  yea r  t hey  were  p roduced  a t  a reduced level,  dependen t  in 
pa r t  u p o n  the h a r s h n e s s  of  the  d ry  season.  

RI~SUMI~" 

Le cycle de vie saisonnier de I'Anoplolepis Iongipes (Jerdon) 
(Hymenoptera : Formicidae) 

dans une plantation de cacao 
~tablie sous le couvert d'une for~t tropicale clairsem6e 

du district Nord de Papouasie (Nouvelle-Guin6e). 

Le r~su l ta t  de cette 6tude m o n t r e  qu ' i l  n ' y  a qu ' une  seule p6r iode d'61evage de 
sexu6s au  t o u r s  de l ' ann6e  et qu 'e l le  se s i tue  au  d6but  de la sa i son  des p luies .  Les ma le s  
et femel les  ail6es, a r r iv6s  h matur i tY,  e s s a i m e n t  an  eours  des 3 e et 4 e m o i s  de la  sa i son  
des p lu les  et sont  d ispers6s  lo in  de l eu r  l ieu  de naissanee .  Toutefois ,  d a n s  la  caeaoy~re, 
la d i spe r s ion  des r e p r o d u e t e u r s  ne s 'es t  pus  fa i te  eomme  dans  la fo r~ t  tf imoin.  La 
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product ion  de la caste onvribre couvre route  la saison des pluies  et a t t e in t  un  m a x i m u m  
aprGs l 'essaimage.  P e n d a n t  le reste  de l 'ann~e,  la  product ion  des ouvriGres d~croit  
s ignif ieat ivement,  le degr6 de d i m i n u t i o n  ~tant  fonet ion de la  s~cheresse, plus  ou moins  
marquee,  de eette saison. 

I N T R O D U C T O N  

Anoplolepis longipes ( J e r d o n )  is  a d o m i n a n t  an t  s p e c i e s  i n  s o m e  c a c a o  

p l a n t i n g s  in  t h e  N o r t h e r n  D i s t r i c t  of P a p u a  N e w  G u i n e a  w h e r e  i t  is  i m p o r t a n t  

in  t he  b i o l o g i c a l  c o n t r o l  of  t h e  c a c a o  w e e v i l  b o r e r  Pantorhytes szenlivanyi 
M a r s h a l l  (BAKER, 1972).  T h e  use  of  a n t s  to  c o n t r o l  i n s e c t  p e s t s  i n  c a c a o  p l a n -  

t a t i o n s  h a s  p r o v e n  f e a s i b l e  i n  t h e  C a m e r o u n s  (BRUNF.AU DE MIR~, 1969).  LESTON 

(1973) h a s  r e v i e w e d  t h e  s u b j e c t  of  t h e  use  of a n t s  i n  l i m i t i n g  p e s t s  of  t r o p i c a l  

t r e e  c r o p s .  ENTWISTnE (1972) g ives  a g e n e r a l  a c c o u n t  of t h e r o l e  of  A. longipes 
i n  t h e  e n t o m o l o g y  of  c a c a o  i n  o t h e r  c a c a o  p r o d u c i n g  a r e a s  of t h e  w o r l d .  

I n t e r e s t  is  b e i n g  s h o w n  i n  t h e  e s t a b l i s h m e n t  of A. longipes c o l o n i e s  i n  

c a c a o  p l a n t i n g s  i n  t h e  N o r t h e r n  D i s t r i c t  of P a p u a  N e w  G u i n e a  to c o n t r o l  P .  

szentivanyi. T h i s  s t u d y  w a s  u n d e r t a k e n  to e x a m i n e  t he  s e a s o n a l  l i fe  c y c l e  of 

A. longipes to g a i n  i n f o r m a t i o n  e s s e n t i a l  f o r  t h e  d e v e l o p m e n t  of  t h e  s u c c e s s f u l  

m e a n s  of t r a n s f e r r i n g  a n d  e s t a b l i s h i n g  c o l o n i e s  of t h e  an t .  

T h e  c l i m a t e  i n  t h e  N o r t h e r n  D i s t r i c t  of P a p u a  N e w  G u i n e a  is a t r o p i c a l  

r a i n  f o r e s t  t y p e  (KoI'PEN, 1936) c h a r a c t e r i s e d  b y  t w o  m a j o r  s e a s o n s ;  a dr)" 

s e a s o n  f r o m  M a y  to O c t o b e r  w i t h  a n  a v e r a g e  m o n t h l y  r a i n f a l l  < 1 0 0  m m  asso-  

c i a t e d  w i t h  s o u t h - e a s t e r l y  w i n d s ,  a n d  a w e t  s e a s o n  f r o m  D e c e m b e r  to M a r c h  

w i t h  a n  a v e r a g e  m o n t h l y  r a i n f a l l  > 2 5 0  ton i  a s s o c i a t e d  w i t h  n o r t h - w e s t  w i n d s .  

C o p i o u s  r a i n s  a l so  fa l l  i n  t he  t r a n s i t i o n a l  m o n t h s .  T e m p e r a t u r e s  a n d  h u m i d i t i e s  

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

35 ~ a n d  s e l d o m  faII b e l o w  2I  ~ (SLATYEn, 1964).  

METHOD 

The t ropical  r a in  forest  site was located on Lejo P l an t a t i on  in the  Nor the rn  
District.  Tile r a in  fores t  had  been b rushed  anti pa r t i a l ly  t h inned  in p repa ra t i on  for  
p lan t ing  of cacao t inder  forest  shade. Colonies of A. longipes were a b u n d a n t  in the  
leaf  l i t t e r  zone. A. longipes does not  construct  nests  in ra in  forest  bu t  s imply  ut i l l ses  
na tu r a l  spaces in  the  leaf  l i t ter .  More e laborate  nests,  including deep ground nests,  
are however  const ructed  in exposed hab i t a t s  such as open grass land  (BAKER, in prepa-  
ra t ion) .  

Three m o n t h s  before sampl ing  began,  one hundred  bamboo  segments  were spread 
th roughou t  the area on a grid pa t t e r n  of five metre  squares.  Each bamboo  segment  
consisted of a node and  an  in te rnode  of the  s tem of Bambusa w~Igaris L. The s tem 
segments  were 6 to 10 cm wide and  45 to 50 cm long. They were closed at  one end 
by  the node and  open a t  the other .  Previous  work (BAKER, unpub l i shed  data)  has  
shown t h a t  bamboo  segments  are preferred  nes t ing  sites and  are quickly colonised 
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by A. longipes. Bamboo poles  have  been u t i l i sed  for the  collection a nd  e rad ica t ion  of 
colonies of  A. longipes f rom coffee gardens  in Indones ia  (VAN DEn GOOT, 1916). The 
colonies which  es tab l i sh  in the  bamboo  segment s  are complete,  being t he  r e su l t  of a 
t r ans fe r  of all brood f rom su r round ing  colony f r a gme n t s  into the  protect ive e n v i r o n m e n t  
provided by the  bamboo  poles (VA~ PER GOOT, 1916). This  impl ies  t h a t  the  compos i t ion  
of the  colonies in the  bamboo  segmen t s  is representa t ive  of the  more  f r a g m e n t e d  
na tu ra l  colonies not  provided wi th  bamboo  segments .  The only componen t  of the  colony 
which  m a y  not  be accura te ly  represented  a t  the  t ime of s a mp l ing  are  workers .  The 
propor t ion  of the  total  popula t ion  of workers  p resen t  a t  the  t ime  of s a mp l ing  is dependent  
on the  a m o u n t  of foraging  act ivi ty  being unde r t aken  a t  the  t ime  a nd  is therefore  
subject  to var ia t ion .  F rom Augus t  1971, seven bamboo segmen t s  were  collected a t  
r a n d o m  f rom the sampl ing  area each mon th .  Immed ia t e ly  a f te r  collection of each 

Fro. 1. - -  Sampl ing  of an  A. lon- 
gipes colony by r emov ing  colony 
f rom a segment  of bamboo  pre- 
v ious ly  placed in the  field. 

Fro. 1. - -  Echan t i l lonnage  d 'une  
colonie de A. longipes par  r~colte 
de la colonic instal l~e dans  un  
segment  de h a m b o u  pr imi t ;ve-  
m en t  plac6 sur  le sol. 

segment ,  the contents  were empt ied  into a heavy  du ty  envelope w h i c h  conta ined  a 
w a d  of toilet  t i ssue  soaked in ch loroform (fig. 1), af ter  wh ich  the  ba mboo  segmen t  was  
placed back in i ts  or iginal  posi t ion on the  forest  floor. The use  of thi~ s a m p l i n g  tech- 
n ique has  m e a n t  t ha t  the length  of t ime  the  colony has  occupied the  ba mboo  segment  
is not  known.  However,  th is  is not  an  i m p o r t a n t  cons idera t ion  w he n  it  is r e me mbe re d  
tha t  the colonies are not  newly  es tab l i shed  in the  t rad i t iona l  sense h u t  are  s imp ly  well  
es tabl i shed colonies t r ans fe r r ed  in toto to a more  favourable  nes t ing  site. 

At scoring, n ine  s tages were r ecogn i s ed :  egg ma sse s ;  larvae,  o ther  t h a n  queen 
la rvae ;  queen larvae ; pupae,  o ther  t han  queen pupae ;  queen pupae ;  ma l e s  ; a la te  queens ;  
dealate  queens  ; and  workers .  

Scoring of egg m a s s e s  and  larvae  was  done by scanning  the  sample  u n d e r  a b inocu la r  
microscope af te r  o ther  s tages  had  been counted and  removed.  The n u m b e r  of each 
stage in each of the  seven samples  was  s u m m a t e d  for  in te rp re ta t ion  of t rends .  

It  was  found imprac t icable  to separa te  the  colony b i o m a s s  into s tages  a nd  weigh 
t h em  im m ed ia t e ly  a f te r  sampl ing ,  so the  propor t ion  of each stage of the  to ta l  h ioma ss  
was  calculated by m u l t i p l y i n g  the  n u m b e r  by the  average live we igh t  (Table I). 

The cacao p l an t a t i on  s tudy  site was  located on Block 11, Bisi P l a n t a t i o n  in the  
Nor thern  District,  a d is tance  of 0.6 k i lomet res  f rom the r a in  fores t  site a t  Lejo. Scoring 
was  carried out  between June  1970 and  Augus t  1971 as par t  of a t r ia l  a imed  a t  inducing  
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TABLE I. - -  Average live weight of l i fe-his tory  stages of A. longipes. 

TABLEAU I. - -  Poids vivaut moyen d e  A. longipes ~ diff~rents stades d'~volution. 

Life-history Average weight 
of individual Sample size 

stage (rag) 

Egg masses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (0 .01  
Larvae (excluding late instar  queen larvae) . . . .  0.93 
Pupae (excluding queen pupae) . . . . . . . . . . . . . . . .  1.52 
Queen larvae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.64 
Queen pupae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.90 
Alate Queens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.46 
Dealate queens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22.74 
Males . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.54 
Workers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.16 

40 
500 

1,000 
210 
295 
330 
140 
250 

1,000 

the spread of A. longipes from occupied areas of cacao to adjacent  unoccupied areas. 
In th is  tr ial  a series of artificial nest ing sites, including bamboo segments,  had been 
provided l inking the occupied and unoccupied areas. Regular observat ions were made 
on the composit ion of colonies wi th in  the bamboo segments located in the area of cacao 
occupied by A. longipes. 

The colonies were not  removed f rom the field, the same colonies being scored on 
each occasion. The composit ion of the colony was scored by facing the open end of 
the bamboo  segment towards  the l ight and gradual ly rotat ing the bamboo while 
counting the life his tory stages. Scored were the number  of : alate and dealatc queens;  
males ;  queen larvae;  queen pupae;  egg masses ;  worker  larvae and worker  pupae. 
Workers in this tr ial  were recorded only as present  Or absent. This scoring act ivi ty 
did not  unduly d is rupt  the colony; queens remained s ta t ionary anti workers  would 
convenient ly pick up larvae, pupae and egg masses  in their  mandibles  and raise then 
in the air while  also remaining s tat ionary.  Queen pupae and queen larvae were easily 
recognised because of the i r  large size. Because males are s imilar  in size and colouration 
to workers  they were possibly overlooked in some instances. Because of the rapid 
counting technique, the number  of egg masses,  worker  larvae and worker  pupae are only 
approximate  values. 

R E S U L T S  

S e a s o n a l  p r o d u c t i o n  o f  s e x u a l  b r o o d .  

T h e  r e su l t s  f r o m  b o t h  s a m p l i n g  s i tes  (fig. 2 a n d  3) s h o w  tha t  t h e r e  w a s  on ly  

o n e  p e r i o d  d u r i n g  the  y e a r  w h e n  t h e  p r o d u c t i o n  of sexua l  b r o o d  took  p lace .  

Ala te  f e m a l e s  w e r e  h o w e v e r  f o u n d  d u r i n g  m o s t  of  t he  y e a r  at t he  cacao  s i te .  

Af t e r  t h e  p e r i o d  of n o n  p r o d u c t i o n  of  s exua l  b r o o d ,  q u e e n  l a rv ae  w e r e  

f i rs t  r e c o r d e d  at t he  cacao  si te  in  la te  Augus t  1970; at t he  r a i n  f o r e s t  s i te  in  

S e p t e m b e r  1971 a n d  aga in  in  D e c e m b e r  1972 (no s a m p l i n g  w a s  c a r r i e d  out  in  

N o v e m b e r  1971). 

T h e  t i m e  of t he  o n s e t  of s exua l  b r o o d  p r o d u c t i o n  c o r r e s p o n d s  c lose ly  in  

all  y e a r s  to  t he  f i rs t  w e t  m o n t h  f o l l o w i n g  t h e  m i d - y e a r  d r y  season .  In  1970 
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the wet season began in  August;  in  1971 it began in September;  and in 1972 
there was a severe drought  throughout  Papua  New Guinea and the wet  season 
did not begin in  the Nor thern  Distr ict  un t i l  November (fig. 2 and  3). 

Males were present  in  samples taken from the ra in  forest site between 
October and December 1971 and  again in  December 1972 (fig. 2 ) .  When  males 
first appeared in  October 1971 very few alate queens were  present .  The  sharp 
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Fro. 2. - -  Seasonal changes in 
the composition of A. Ion- 
gipes colonies sampled from 
under thinned rain forest. 

Fro. 2. - -  C h a n g e m e n t s  s a i s o n -  
n i e r s  d a n s  la  c o m p o s i t i o n  des  
c o l o n i e s  de A. longipes d c h a n -  
t i l l o n n d e s  s o u s  u n  e o u v e r t  
f o r e s t i e r  c t a i r s e m ~ .  
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decline in the number  of males between December 1971 and  J a nua r y  1972 
indicates  that dispersal from their  nests took place over this period.  

At the cacao p lan ta t ion  site (fig. 3), males were not observed unt i l  some 
six weeks after alate females appeared. There  was an increase  in  the nmnbe r  
of dealate queens star t ing in  October, the month  when  alate queens first appeared,  
and presumably  undetec ted  males had been present .  No males were  recorded 
after December 1970. There  was a gradual  dispersal  of alate queens from 
their  colony of origin at the cacao p lanta t ion  site indica ted  by the absence of 
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Fro. 3. - -  Seasonal changes in 
the composition of A. lon- 
gipes colonies under planta- 
tion grown cacao. 

Fro. 3 . -  Changements saison- 
niers dans la composition des 
colonies de A. longipes 6chan- 
tillonn~es dans une eacaoy~re. 
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a sha rp  fall in numbers.  The i nc idence  of dealate queens reached  a t~igh level 

in nests in January  1971 (fig. 3), ind ica t ing  that r ec ru i tmen t  of dealate queens 

by the colonies  under  observat ion had taken place. 

Seasonal production of worker brood. 

At the ra in  forest  site, the number  of w o r k e r  larvae increased  between 

October 1971 and January  1972 (fig. 2). This  indica tes  that  worke r  b rood  pro- 

duct ion was occur r ing  at the same t ime as sexual brood product ion .  The  pro- 

duct ion of sexual brood ceased i n  November  1971, howeve r  worke r  brood 

cont inued  to be p roduced  in ever  inc reas ing  numbers  unti l  March 1972 due 

to the cont inued occupancy  of the colonies by the new generat ion of deleate 
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queens .  T h e  n u m b e r  of w o r k e r s  i n  s a m p l e s  c o n s e q u e n t l y  i n c r e a s e d  i n  F e b r u a r y  

1972 a n d  c o n t i n u e d  to i n c r e a s e  u n t i l  May  1972. T h e r e  w a s  r e l a t i v e l y  l i t t l e  

f u r t h e r  p r o d u c t i o n  of  w o r k e r  b r o o d  u n t i l  t h e  o n s e t  of t h e  s e x u a l  b r o o d  p e r i o d  

a t  t h e  b e g i n n i n g  of  t h e  w e t  s e a s o n  i n  N o v e m b e r - D e c e m b e r  1972. 

Seasonal changes in colony biomass. 

T h e  b i o m a s s  of  c o l o n i e s  ( T a b l e  I I ) ,  v a r i e d  c o n s i d e r a b l y  d u r i n g  t h e  t r i a l  

p e r i o d .  B e f o r e  t h e  o n s e t  of  t h e  s e x u a l  b r o o d  p r o d u c t i o n  p e r i o d ,  t h e  t o t a l  

b i o m a s s  w a s  a b o u t  30 g, t h e  w o r k e r  p o p u l a t i o n  c o m p r i s i n g  74 p e r  c e n t  of  t h e  

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

T h i s  i n c r e a s e  i n  b i o m a s s  w a s  due  to t he  i n i t i a t i o n  of s e x u a l  b r o o d  p r o d u c t i o n ,  

f o l l o w e d  l a t e r  b y  a n  i n c r e a s e  i n  p r o d u c t i o n  of  w o r k e r  b r o o d .  T h e  w o r k e r  c o m -  

p o n e n t  of  t h e  t o t a l  b i o m a s s  d e c l i n e d  to as l o w  as 48 p e r  c e n t  d u r i n g  t h i s  s e x u a l  

b r o o d  p r o d u c t i o n  p e r i o d .  

W i t h  t h e  d e c l i n e  in  t h e  p r o d u c t i o n  of s e x u a l  b r o o d  i n  N o v e m b e r  1971, a n d  

t he  d e c l i n e  i n  w o r k e r  cas t e  p r o d u c t i o n  in  M a r c h  1972, t h e  w o r k e r  c o m p o n e n t  

of t h e  to ta l  b i o m a s s  ro se  to r e a c h  94 p e r  c e n t  b y  J u n e  a n d  r e m a i n e d  at  t h i s  

l eve l  u n t i l  t h e  o n s e t  of t h e  s e x u a l  b r o o d  p r o d u c t i o n  p e r i o d  i n  D e c e m b e r  1972. 

T h e  p r o p o r t i o n  of  t h e  t o t a l  b i o m a s s  c o m p o s e d  of d e a l a t e  q u e e n s  w a s  r e l a t i v e l y  

c o n s t a n t  t h r o u g h o u t  t h e  s a m p l i n g  p e r i o d  ( T a b l e  I I ) .  

TABLE II. - -  Life-h is tory  stages of A. longipes as a p ropor t ion  of the  to ta l  b iomass  of 
seven colonies f rom unde r  fores t  at  the  Lejo site. 

TABLEAU II. - -  Diff6rents stades d '6volut ion de A. longipes 6valu6s en r appor t  de la  
b iomasse  to ta le  de 7 colonies du site fores t ier  de Lejo. 

Live weight as a percentage of total biomass Total 
Year Month biomass 

sampled egg larvae pupae queen queen alate dealate males ~Vor- (gm) 
masses (*) (*) larvae pupae queens queens kers 

1971 

1972 

August  0.01 5.74 19.34 0 0 0 0.51 0 74.39 35.15 
September  0.04 3.22 19.00 1.01 0.38 0 1.38 0 74.93 31.10 
October 0.03 8.35 33.37 0 0.11 0.16 0.11 0.42 57.41 40.35 
November  0.03 7.62 18.80 0.55 14.17 2.66 1.15 0.33 54.64 47.20 
December 0.05 17.72 29.61 0 0.05 2.05 1.28 0.27 48.95 51.32 
J a n u a r y  0.03 9.98 20.78 0 0.42 4.60 1.44 0.01 62.71 28.28 
Feb rua ry  0.01 1.87 13.33 0 0 0 0.87 0 83.91 60.02 
March 0.01 2.79 16.85 0 0 0 1.26 0 79.06 51.97 
April  0.07 6.41 8.93 0 0 0 1.56 0 83.00 21.75 
May 0.03 4.86 8.10 0 0 0 1.04 0 85.67 38.78 
June  0.03 3.91 0.93 0 0 0 1.04 0 94.07 15.18 
August  0.01 0.76 2.07 0 0 0 0.49 0 96.67 23.17 
October 0.01 3.50 4.12 0 0 0 2.16 0 90.20 15.75 
December 0.03 10.46 29.70 0.75 2.32 0.97 0.57 0.29 54.86 27.71 

(*) Excluding sexual brood. 
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D I S C U S S I O N  

In  a study of A. longipes in  Indones ia  VAN DEn GOOT (1916) found  that  males 
and  alate queens only appeared dur ing  the second half of the east monsoon  
after a prolonged per iod  of low rainfal l .  In  the Solomon Islands,  GREENSLADE 
(1971 b) found a wet season m a x i m u m  in  numbers  of queen brood,  a l though 
winged sexuals were present  throughout  the year. A s imilar  seasonal life cycle 
is shown by this study. The in i t i a t ion  of sexual brood produc t ion  is obviously 
dependent  in A. longipes on the onset of the wet season. How this dependence  
operates has not been elucidated by this present  study. In  the Brit ish Solomon 
Islands,  GREENSLADE (1971 a) found that  ra infa l l  increased the pro te in  po r t i on  of 
the food supply of A. [ongipes as prey was nmre  abundan t  under  wet  condi t ions .  
There was also a reduc t ion  in  foraging act ivi ty by A. longipes in  coconut  pa lms 
ha rbour ing  honeydew-producers  which  he in te rpre ted  as a change in  act ivi ty  
from the gathering of honeydew to a searching  for p rey  in the g round  layer.  
Greenslade concluded that this  increase  in  the avai labi l i ty of prey coupled wi th  
the increased  taking of prey by A. longipes was adequate to expla in  the seaso- 
na l i ty  of A. longipes in  the Brit ish Solomon Islands.  

In  the Nor thern  District  of Papua  New Guinea it has not been demons t ra ted  
that there is a change in the food source dur ing  the early par t  of the wet season. 
However,  the large increase in  the biomass of colonies du r ing  the sexual  brood 
p r o d u c t i o n  per iod indicates  that food intake by colonies must  have been increas-  
ed to produce  and sustain the larger biomass. As there was no increase  in  the 
worker  popula t ion  over this period,  there had either been a substant ia l  increase  
in the efficiency a n d / o r  in tens i ty  of foraging activity or else a change in  the 
food source. No data was collected dur ing  this s tudy which  lends suppor t  to 
ei ther content ion.  

The t i m e  of appearance  of males in colonies appeared from the results  to 
bear  little re la t ionship  to the abundance  of Mate queens. At the r a in  forest 
site, males appeared in  large numbers  before the appearance  of the major i ty  of 
alate queens and decl ined to ins ignif icant  numbers  whils t  queen b rood  pro- 
duct ion was still in progress. In  fact, at the January  1972 sampl ing  there  was 
a large number  of alate queens and it  is doubtful  if a high propor t ion  of these 
would have had the oppor tun i ty  to mate after their  dispersal  in  February .  At 
the cacao p lanta t ion  site no males were recorded after December 1970 even 
though alate queens together with queen larvae and queen pupae con t inued  to 
be present.  Alate queens r ema ined  in  low numbers  at this  site unt i l  June  1971. 

Worker  brood p roduc t ion  increased  at the end of the wet season due to 
the increased n u m b e r  of dealate queens present  in  colonies. However,  p roduc-  
t ion of worker  brood was not ma in t a ined  at the same levet throughout  the dry  

season. 
At the ra in  forest site, the p roduc t ion  of worker  brood dur ing  the mid-year  



A N O P L O L E P I S  L O N G I P E S  ( J E R D O N )  261 

d r y  s e a s o n  s h o w e d  g rea t  d i f f e r e n c e s  b e t w e e n  the  y e a r s  1971 a n d  1972 (Tab le  II) .  

T h e  d r y  s ea son  of 1972 w a s  P a r t i c u l a r l y  h a r s h  a n d  p r o l o n g e d ,  a n d  t h i s  a p p e a r e d  

to h a v e  h a d  an  a d v e r s e  e f fec t  on the  p r o d u c t i o n  of w o r k e r  b r o o d .  

At t he  cacao  p l a n t a t i o n  si te ,  t h e  d e c l i n e  in  t h e  p r o d u c t i o n  of  w o r k e r  b r o o d  

f r o m  F e b r u a r y  1971 o n w a r d s  w a s  a s s o c i a t e d  w i t h  an i n s t a b i l i t y  of  t h e  p o p u -  

l a t ion ,  i n d u c e d  by  t h e  a d o p t i o n  a n d  r e t e n t i o n  of an a b n o r m a l  n u m b e r  of  dea l a t e  

queens .  T h i s  d e c l i n e  w a s  i r r e v e r s i b l e .  No c o l o n i e s  w e r e  f o u n d  in  t h e  t r i a l  

a r ea  w h e n  t h e  c a c a o  b l o e k  w a s  r e - e x a m i n e d  in  Ju ly  1973. 

At t he  r a i n  f o r e s t  s i te ,  t he  p o p u l a t i o n  ( d e n s i t y  of co l o n i e s  a n d  i n t e n s i t y  of 

f o r a g i n g  ac t iv i ty )  w a s  s tab le  t h r o u g h o u t  t he  t r i a l  p e r i o d  a n d  w a s  u n c h a n g e d  

w h e n  the  t r i a l  a r ea  w a s  r e - e x a m i n e d  in  Ju ly  1973. 
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