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S U M M A R Y  

An aggregation of Lasioglossttm (Evytaeus) laticeps (Schenck) was discovered on 
the cliffs at Charmouth,  Dorset, ~vhere nes t s  ~were initiatied in cracks in the  ctay soil. 
The ceil clusters of both  spring and summer  broods  were surrounded by a cavity which 
was enlarged as the number  of  ceils increased.  L, (E.) laticeps appears  to have the 
mos t  primitive social organisation of the four  species of  the L. (E.) malachttrunz species 
group for  ~r data  are available. Thus there is a high propor t ion of males in the 
f i rs t  brood (24 %) and the morphological caste differences are s l ight :  'workers are, 
on average, 7 % smaller than the queens. 

R E S U M E  

Le comportement de nidification et I'organisation sociale 
de Lasiog[ossum (Evy]aeus} laticeps (Hymenoptera, Halictidae} en Angleterre. 

Une bourgade de Lasioglossurn (E.) laticeps gut ddcouverte sur les falaises de 
Charmouth,  Dorset, o• des nids d~bouchaient darts des fissures de la glaise, Les rayons 
de couvam de pr in temps et d'dte dtaient entourds par  une cavitY, agrandie h mesure  
de l 'augmentat ion du hombre  de cellutes. L, (E.) Iaticeps est tree abeille sociale primi- 
five, comme te ddmontre  la proport ion devde des mgdes dans Ie premier  couvain (24 %) 
et les faibles diffdrences raorphologiques dans  la caste femelle:  les ouvri~res sont,  en 
rnoyerme, 8 % plus petites que les reines. Cette espece semble avoir une organisation 
plus primitive parmi les quatre espSces du groupe de L. (E.) malachurum sur lesquelles 
on a des informations.  
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I N T R O D U C T I O N  

Lasioglossum (E.) Iaticeps is a small ,  shiny, b lack  bee very closely re la ted  
to three of the m o s t  socially advanced  hal ict ine species : L. (E.) maIachurum, 
L. (E.)lineare and  L. (E.)pauxitlum (EBMER, 1971). A l though  main ly  a Central  
European  and  Medi te r ranean  species, it occurs  very locally on the  South  
coast  of Dorset ,  England where  it has  been  observed  nest ing in jo in ts  in an 
old stone ~vall (NEvlNSO•, 1904)2 I t  has  also been found  nest ing be tween  the 
stones of  a cobbled  s t ree t  in Linz and  Vienna, Austr ia  (EBMER, persona l  
communica t ion) .  In  addi t ion to its m o r e  unusual  choice of n e s t  sites, this 
species is of in teres t  because  a knowledge  of its social o rgan isa t ion  could 
help to elucidate the evolut ion of sociali ty in this group.  

The nest site 

A small  aggregat ion of L. laticeps nests  was discovered on the cliffs 
be tween C h a r m o u t h  and  Lyme Regis. This area  of the Dorset  coas t  is very  
unstable,  being c o m p o s e d  of incompe ten t  clay soil overlain by  sand  and  
gravel. S lumping  of the cliffs cont inual ly  genera tes  bare  clay exposures  and  
the  ter rac ing effect  resul ts  in the fo rma t ion  of d a m p  reed  bed  hab i t a t s  as 
well as South  facing slopes very a t t rac t ive  to sun loving H y m e n o p t e r a .  The 
aggregation was  s i tuated on a 30 ~ s lope and occupied an area  of abou t  
15 square  met res .  The soil surface  bore  sparse  vegetat ion,  was  very  fr iable 
and m u c h  dissected by desiccat ion cracks.  Benea th  the dry  surface  the soil 
re tained mo i s tu re  very well, bu t  e m b e d d e d  in the damp  ma t r ix  we re  blocks 
of  harder ,  dr ier  clay up to 6 cm in thickness.  The bees made  the i r  nests  
in the soft,  d a m p  clay and  the ha rde r  soil. 

Nest  architecture 

Nest  en t rances  were  s i tua ted  in cracks  in the soil surface  and  were  
of ten obscured  by loose soil par t ic les  which  had  fallen into them.  I t  w a s  not  
u n c o m m o n  to see re turning,  pollen laden foragers  digging at  this loose soil 
for  several  minutes  before  en t e r ing  their  bur rows .  

Tumuli  we re  not  obse rved  a round  nest  en t rances ,  bu t  excavated  soil was  
packed  into the c racks  in which the b u r r o w s  had been begun.  Soil nest ing 
halictines com pac t  the lining of the i r  b u r r o w s  by t amping  the soil wi th  the 
tips of  the i r  abdomens .  In the nests  of  L. laticeps it appea red  tha t  this  was 
not  done for  the f i rs t  one or  two cent imetres ,  p robab ly  because  of the  dry, 
fr iable na tu re  of  the soil and  the uns table  na ture  of  the cracks.  

Brood  cells we re  bui l t  together  in a c lus ter  su r rounded  by  a cavi ty  in 
bo th  the spr ing and s u m m e r  broods .  The c lus ters  were  s u p p o r t e d  by  several  
broad,  ea r then  pillars.  Tha t  even  the smal les t  b rood  c lus ters  we re  su r rounded  
by  a cavity indicates  that  the cells ~aere not  s imply carved  out  of  the clay 
but  buil t  up, one by one, as the cavity was  enlarged dur ing the nest ing phase  
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Fig. 1. - -  Nest construction in L. (E.) laticeps. The stippled areas at the top of each 
drawing represents soil packed into the crack in ',which the burrows are begun, 
a) Nest early in the first provisioning phase ,with one cell surrounded by a 
cavity, b) Nes~ at end of the first phase ,with a complete brood cluster and 
a cavity, c) Nest at the end of the second provisioning phase, the first brood 
cavity has been filled ,with soil from the excavation of the ceils and cavity for 
the second brood. 

Fig, 1. - -  Construction des nids de L. (E.) laticeps. Les deblais sont indiquds en poin- 
tillds et se situent dans la fissure h l'entr6e des conduits, a) Nid neuf darts la 
premi&re phase d'approvisionnement avec une cellule entour6e d'une cavit6, b) Nid 

la fin de la premiere phase avec un rayon complet et une r c) Nid ~ la fin 
de la derni~re phase d'approvisionnement. La premiere cavitd avait ~t~ remptie 
avec Ies d6blais de construction des Cellnies du deuxi~me couvain et xie la cavit~ 
secondaire. 

(fig. 1 ) .  Al though  n o t  all  n e s t  dep ths  were  r eco rded ,  cell c l u s t e r s  of the  
f i r s t  b r o o d  w e r e  c o m m o n l y  b e t w e e n  6 a n d  10 c m  be low the su r f ace  w h e r e a s  
those  of the  second  were  a l i t t le  deeper ,  r a n g i n g  f r o m  8 to 15 c m  deep.  A few 
nes t s  w e r e  f o u n d  i n  ,which the s p r i n g  a n d  s u m m e r  c lu s t e r s  w e r e  a t  the  s a m e  
dep th ,  

U n l i k e  m o s t  c l u s t e r  b u i l d i n g  Lasioglossurn, the cells 'were n o t  a lways  
a l igned  in  the  s a m e  d i r ec t ion  : va ry ing  in  t he i r  c ompa s s  d i r e c t i o n  by  as  m u c h  
as 90 ~ f r o m  each  o t h e r  a n d  va ry ing  in  s lope  f r o m  5 ~ to 45 ~ f r o m  the  
hor i zon ta l .  The i r  wal l s  were  t h i c k e r  t h a n  those  of s p e c i e s  s u c h  as 
L. malachurum a n d  L. lineare a n d  a p p e a r e d  m o r e  a m o r p h o u s  as a r e su l t .  The  
cells  a lso  s eemed  to be m o r e  cy l indr i ca l  i n  sha pe  t h a n  in  these  species .  These  
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three features may  be due to a primitive nest  archi tecture or  be a resul t  of 
the use of very damp clay in nest construct ion.  O p e n  brood  cells were  not  
observed d u n g  b rood  development, unlike some other  species in the sub-genus 
(KNERER and PLATEAUX-QU~NU, 1966). The cells were lined wi th  a waxlike 
material  as is usual in halictines. 

A bl ind ending bur row extended fo r  approximately  5 cm benea th  the 
b rood  cavi ty.  

L .  laticeps has a nest  architecture of the subtype OHCib'B according to 
the classification adopted by SAKACAMI and  MICHENER (1962). 

Seasonal cycle 

The aggregatioIi was first observed o n t h e  16th of April 1980. At this time 
the over~vintered females flew around the nest  site and fed at f lowers of 
Taraxacum and  Tussilago. Pollen collection was  not observed. 

On May 16th pollen collection was  in full swing. The aggregation was 
observed for  several hours on this and the following two days. Out of some 
twenty nests that  were observed, all appeared to be monogynous  wi th  the 
possible exception of one nest ~vhere two females were  observed to enter  
the same crack  in the soil within a few minutes  of one another.  

Table I, - -  Contents of 16 nests of L. taticeps excavated on the 25th of June 1980 and 
containing spring brood. The counts for females refer to 'workers in both the 
pupal and adult stages. 

Tableau I. - -  Les contenus de 16 nids de L. laticeps d&errds le 25 juin 1980 avec le 
couvain de printemps, Les donn~es pour les femelles concernent les nymphes et 
les ouvri~res. 

Larvae Males Females Total 

Total 4 30 54 88 
Range 0 . 2  0-  11 0 - 7  3 - 1 I  
Mean per nest 0.25 1.825 3.375 5,4 

A summary  of the contents of sixteen nests excavated on the 25th of June 
and containing t h e  spring b rood  is s h o w n  on table I. T h a t  the first 
provisioning phase was completed by this d a t e  is shown by the complete  
absence of offspring younger  than the full gr9wn larval  stage. Contents of 
the nest  with 11 mate pupae indicates that  the re  m a y b e  a low frequency 
of polygyny in this species, as this nest contained twice the average number  
of celIs (mean = 5.4). Including the contents  of incompletely excavated nests, 
the males comprise  23.8 % o f  the first  brood.  

Celt  clusters containing s u m m e r  b rood  were excavated on the 4th and 
5th o f  Aug~ast and taken back to the laboratory,  A t  this time a few workers  
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Table IL - -  Contents of 23 nests of the summer brood of L. taticeps excavated on 
the 5th and 6th of August 1980. 

Tableau II. - -  Contenus de 23 rtids avec couvain d'6t6 de L. laticeps ddterr6s au cours 
de la cinqui~me et la sixi~me semalnes d'aofit 1980. 

Mouldy Empty Larva~ Male Female Total 
pupm pupae 

Total 61 94 57 43 18 273 
Range 0 - 9  0 - 7  0 -  10 0 - 6  0 -  3 5 -  18 
Mean per nest 2.65 4.09 2.48 1.87 0.78 11.87 

c o n t i n u e d  to  f o r a g e  f o r  po l len ,  l a rge ly  f r o m  Daucus, a n d  t h e  ove ra l l  
p r o d u c t i v i t y  f i gu re s  have  p r o b a b l y  b e e n  u n d e r e s t i m a t e d  as  a r e s u l t  (table II). 

The  p u p a l  c o u n t s  o b t a i n e d  f r o m  t h e s e  n e s t s  i n d i c a t e  a p r e p o n d e r a n c e  of  
m a l e s  in  a r a t i o  o f  3 : 1 m a l e s  to  f ema le s .  H o w e v e r ,  as  a r e s u l t  o f  p r o t a n d r y  
i t  is l i ke ly  t h a t  the  e m p t y  cei ls  w o u l d  have  a l r e a d y  p r o d u c e d  m a l e s  a n d  t h a t  
t h e  cel ls  c o n t a i n i n g  la rvm w o u l d  have  p r o d u c e d  f e m a l e  o f f s p r i n g .  I f  t h e s e  
p o i n t s  a r e  t a k e n  in to  a c c o u n !  t h e n  t h e  e s t i m a t e d  sex r a t i o  b e c o m e s  2 : 1 m a l e s  
to  f ema le s .  This ,  h o w e v e r ,  m a y  s t i l l  be  i n a c c u r a t e  f o r  t w o  r e a s o n s  - -  f i r s t ly ,  
i n c o m p l e t e  a n d  u n c o n s t r u c t e d  cel ls  w o u l d  p r o b a b l y  have  p r o d u c e d  f e m a l e s ,  
a n d  second ly ,  the  sex  r a t i o  of  the  cel ls  w h o s e  c o n t e n t s  b e c a m e  m o u l d y  m a y  
n o t  have  b e e n  one  to  one.  

The  s i t e  o f  t h e  a g g r e g a t i o n  w a s  v i s i t e d  o n  the  30th O c t o b e r  1980 a n d  
s e v e r a l  h o l e s  w e r e  d u g  in the  a t t e m p t  to l oca t e  o v e r w i n t e r i n g  f e m a l e s .  N o n e  
w e r e  f o u n d  i n d i c a t i n g  t ha t  th i s  s p e c i e s  does  n o t  h i b e r n a t e  in  t h e  n a t a l  nes t .  

Caste differentiation 

F e m a l e s  c o l l e c t e d  f r o m  f l o w e r s  a n d  e x c a v a t e d  f r o m  n e s t s  wer,  e d i s s e c t e d  
to  a s ses s  t h e i r  r e p r o d u c t i v e  s t a t u s  ; t h e i r  w ing  a n d  m a n d i b u l a r  w e a r  w a s  n o t e d  
to  give an  e s t i m a t e  o f  t h e i r  r e l a t i v e  age.  The  h e a d  w i d t h  a n d  'wing l e n g t h  of  
e a c h  s p e c i m e n  w e r e  m e a s u r e d  so t ha t  m o r p h o l o g i c a l  c a s t e  d i f f e r e n t i a t i o n  
c o u l d  be  i n v e s t i g a t e d .  

T h e r e  is  c o n s i d e r a b l e  s ize o v e r l a p  b e t w e e n  t h e  c a s t e s  (fig. 2). T h e  q u e e n s  
be ing ,  on  ave rage ,  4.5 % l a r g e r  t h a n  the  w o r k e r s  b a s e d  u p o n  h e a d  w i d t h  
( for  queens ,  m e a n  = 2.07, S.D. = .08, n = 32 ;  f o r  w o r k e r s ,  m e a n  = 1.98, 
S.D. = .08, n = 77) a n d  7.3 % l a r g e r  b a s e d  u p o n  w i n g  l e n g t h  ( fo r  queens ,  
m e a n  = 5,43, S.D. = .25, n = 31 ;  fo r  w o r k e r s ,  m e a n  = 5.03, S.D. = .24, 
n = 6 8 )  (fig, 2). 

18 % of  the  w o r k e r s  co l l e c t ed  f r o m  f l ow e r s  o r  e x c a v a t e d  f r o m  n e s t s  d u r i n g  
Augus t  w e r e  m a t e d  (11/61).  53 % of  t he  w o r k e r s  s h o w e d  s o m e  o v a r i a n  
d e v e l o p m e n t  b u t  o n l y  t h r e e  i n d i v i d u a l s  h a d  a m a t u r e  oocy te .  
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Fig. 2 . -  Histogram showing size variation in queens and ~vorkers of L. (E.) laticeps. 
n for queens = 31, n for ~ogkers = 68. 

Fig. 2. - -  Variation de taitte chez les reines e t  l e s  ouvrihres de L. (E.) laticeps. 
nb de reines = 31, nb d'ouvri~res -- 68. 

N e s t  d e [ e n s e  and  na tura l  e n e m i e s  

I n d i v i d u a l  nes t s  of  L. laticeps are  d i f f i cu l t  to f i nd  due  to the  f r i ab le  
n a t u r e  of the  soil in  which  they burrcrw a n d  the fact  t ha t  the  nes t  e n t r a n c e s  
are  s i t u a t e d  in c racks  in the  soil. I t  is no t  k n o w n  w h e t h e r  the  b u r r o w s  a re  
ac t ive ly  g u a r d e d  d u r i n g  the s u m m e r  p r o v i s i o n i n g  phase .  However ,  w h e n  grass  
s t ems  are  p laced  in to  b u r r a w s  or  Cavities of nes t s  w h i c h  a re  in  the  p r oc e s s  of 
be ing  excavated ,  f emales  w o u l d  b i t e  a t  a n d  a t t e m p t  to s t i ng  the i n t r u d i n g  
objec t ,  a n d  a b d o m i n a l  b l o c k i n g  was  el ic i ted.  

Severa l  females  of Sphecodes ephippius were  obse rved  f ly ing  lo'w over  the  
aggrega t ion  d u r i n g  b o t h  s p r i n g  a n d  s u m m e r  ac t iv i ty  phases ,  a n d  one  f ema te  of  
this  c l ep topa ra s i t i c  ha l i c t id  'was dug  ou t  f rom a L. taticeps n e s t  o n  A u g u s t  5th. 

Larvae of the  c o n o p i d  Thecophora w e r e  f o u n d  in  the  a b d o m e n s  of 10 % of 
the  w o r k e r  bees  colIected in August .  

Despi te  the p re sence  of these  n a t u r a l  enemies ,  w h i c h  a re  o f t e n  very  
d a m a g i n g  to ha l i c t ine  aggrega t ions  (KNERER, t973), i t  s eems  tha t  cl iff  e r o s i o n  
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and land slippage are responsible for  a greater  p ropor t ion  of the morta l i ty  
incurred by this species, being capable of wiping out  entire aggregations. 

D I S C U S S I O N  

Most species of  LasiogIossum nest in the ground,  a l though some utilise 
rot t ing wood or  abandoned beetle burrows in wood (STocrr~A~X~ER, 1967). On 
the unstable clay cliffs of the south Dorset coast, L. Iaticeps begins its bur rows  
in cracks in the dry surface of otherwise moist clay soil. This is in marked  
contras t  to the preferred entrance sites of L. malachurum, where, despite nest 
densities of over 200 per square metre on the Isle of Wight, not  one entrance 
was found to be sitdated in a crack. Indeed it seemed tfiat the queens of  this 
species actively avoided cracks in the soil when  choosing a nest site, as most  
entrances were  near  the centres of patches of soil edged by cracks (unpublished 
observation).  I t  seems likely that the preference of L. Iaticeps for  nesting 
in cracks serves as a preadaptat ion for its more  unusual  choices of  nesting 
in stone walls and cobbled streets. One advantage that  nesting in cracks 
may confer  is that  it renders the burrow more difficult for  cleptoparasites 
to locate. 

Soil nesting halictine bees usually excavate cells at increasingly greater 
depths as the summer  progresses. I t  is generally accepted that bees avoid 
cell construct ion in dry soil, and therefore have to dig deeper later in 
the year  to avoid the drier substrate  nearer  to the surface (SAKAGAMI and 
MICHENER, 1962). L. Iaticeps showed a much reduced tendency to dig deeper 
summer  clusters,  and in at least two cases these were at the same depth as the 
spring ones. The reason for this is probably the high mois ture  content  of the 
soil only a few centimetres beneath the surface at the Charmouth  site. 

I t  has been suggested that cavity format ion itself is an adaptat ion to 
nesting in damp soil as a mechanism to improve drainage and prevent  the 
waterlogging of the soil around the cells (KN~RER, 1980). For  example, in a 
part icularly heavily watered laboratory nest of Halictus ligatus, the queen 
const ructed  the cells close together in a cluster and sur rounded  them with 
a cavity (PACKER, unpublished observation). This is the first  time that  this has 
been observed in this species, despite the fact that hundreds  of nests have been 
excavated by several workers  in a wide range of localities. Along with 
several other  species of  cluster - -  making Lasioglossum, L. laticeps enlarges 
the cavity as the cell cluster is built up. This may be of par t icular  impor tance  
because of the cont inuously damp nature of the soil at Charmouth.  

L. taticeps females, like those of L. malachurum (LEGEWIE, 1925 ; BONELLI, 
1948 ; bu t  see also ST/SCKnERT, 1923) do not overwinter  in the natal nest. Whereas 
the gynes of L. lineare each constructs  a h ibernaculum beneath  the summer  
brood cluster  of the natal nest (KNERER, 1983). This is an impor tan t  point  
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because spring polygynous associations be tween sisters are only likely to form 
in those species in which the females overwinter  in their  natal  nest. I t  is 
not  surprising therefore that  L. Iineare is the only species of the three vehich 
regularly forms polygynous associations in spring. 

L. taticeps is one of the species of Evylaeus which possess a carinate 
propodeum. This character  is shared by many solitary and social species. 
Those known to be social include L. pauxiUum, L. Iineare, L. malachurum, 
L. caIceatum, L. nigripes and L. duplex. Preliminary taxonomic  studies 
(PAcr~ER, in progress) indicate tha t  L. Iaticeps is more closely related to the 
first three species and, therefore,  it is with these that  its social level will be 
compared.  

BRE~O (1976) has shown that several characterist ics relate to social 
level in bees of the Lasioglossum sub-genus Dialictus. He found that  the size 
difference between queen and workers ,  number  of bees per nest,  percent  
seasonal size variat ion in workers ,  queen longevity and the number  of queens in 
the nest 'were the most  impor tan t  factors. In  addition, KNERER (I965) has 
ment ioned the propor t ion  of males in the first b rood as being par t icular ly  
impor tant  in judging the social level of Evylaeus species. 

With only one worke r  b rood  during the summer,  the seasonal  size 
variation of workers  in L. laticeps cannot  be assessed and, as already 
mentioned,  L. laticeps appears  to be mainly monogynous.  However ,  with 
respect to the remaining characterist ics that are related to social levet i t  is 
the most  primitive species of the L. malachurum species group. Thus it has 
a lower first b rood productivity,  "~vith a mean of 5.4 offspring per  nest  as 
compared  to a range from 6 to 8 individuals in the first broods  of L. Iineare 
and L, malachurum ( K N E R E R ,  1983) (the mean reported here for L. Iaticeps 
is probably  close to its maximum at this locality because o f  the unusual ly  good 
weather  during the spring foraging period). With a mean size difference 
between the castes of only 7 %, 24 % of the first b rood consist ing of males 
and with 18 % of the workers  being mated and 53 % of them showing some 
ovarian development,  L Iaticeps is cer tainly a very primitively eusocial species. 
As in L. pauxillum, the brood cells of this species appear  to remain  closed, 
whereas those of L. malachurum and L. tineare (as well as L. (E.) marginatum 
and L. (E.) cinctipes) remain open until pupat ion to facilitate the removal  of  
dead  or  diseased larvae (KNERER and PLATEAUX-QUI~NU, 1966), also indicat ing a 
relatively lower level of social organisation for this species. 

A comparat ive  behavioural  analysis of  carinate species of Evylaeus is in 
preparat ion and should show more  clearly the route of social evolution in 
this group,. 
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