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two spider species are known to have interacted frequently over the course of
many generations. Because such relationships are probably rare, the accompany-
ing communication may also be found only infrequently .

We thank Mark K . Stowe for his con tructive comments on this manuscript .

Archer, A . F. 1946 . The Theridiidae or comb-

	

iders of Alabama. Alabama lulus . Na Hist .
Papers, 22 :1-67 .

Carlin, N . F. and A . B . Johnston. 1984 . Learned nemy specification in the defense recruitment, system
of an ant . Naturwissenschaften, 71 :156-157 .

Eberhard, W. G . 1977 . Aggressive chemical mimic y by a bolas spider. Science, 198 :1173-1175 .
Eberhard, W. G . 1981 . The single line web of Phoroncida s'tudo Levi (Araneae, Theridiidae) A prey

attractant? J . Arachnol., 9 :229-232 .
Exline, H . and H. W. Levi. 1962 . American spi s of the genus Argyrodes (Araneae, Theridiidae) .

Bull . Harvard Mus . Comp . Zool ., 127 :75-204 .
Horton, C. C . 1979 . Apparent attraction of moths by the webs of araneid spiders . J . Arachnol., 7 :88 .
Lamore, D . H . 1958 . The jumping spider, Phidippus audax Hentz, and the spider Conopistha trigona

Hentz as predators of the basilica spider, Allepcira lemniscata Walckenaer in Maryland . Proc . Ent .
Soc. Washington, 60 :286 .

	

I
Larcher, S . F. and D . H . Wise . 1985 . Experimenal studies of the interactions between a web-invading

spider and two host species . J . Arachnol., 13 : 3-59.-
Robinson, M. H. and J . Olazarri . 1971 . Units f behavior, and complex sequences in the predatory

behavior of Argiope argentata (Fabricius):(A aneae: Araneidae) . Smithson . Contrib . Zool ., 65 :1-
36 .

Suter, R. B . 1984 . Web tension and gravity as cues in spider orientation . Behav. Ecol . Sociobiol.,
16 :31-36 .

Suter, R. B. 1985 . Intersexual competition for food in the bowl and doily spider . Frontinella
pyramitela (Araneae, Linyphiidae). J . Arachnol ., 13 :61-70 .

Suter, R. B ., C. M. Shane and A . J . Hirscheimer 1987 . Communication by-cuticular pheromones n a
linyphiid spider . J . Arachnol., 15 :157-162 .

Tanaka, H. 1984 . Rate of predation by a kleptoparasitic spider, Argyrodes fissifrons, upon'a la
host spider, Agelena limbata (Araneae) . J . Arachnol ., 12 :363-368 .

Tretzel, E . 1959 . Zum Begegnungsverhalten von ~pinnen . Zool . Anz., 163 :194-205 .
Wise, D. H. 1982. Predation by a commensal spider, ==,Argyrodes trigonum, u

experimental study. J . Arachnol ., 10 :111-116.

Manuscript received April 1988, revised July 1

The density of cooperative spiders
hundreds and sometimes thousands
carcasses and metabolic waste, prese
cooperative spiders themselves are k

AGELENA CONSOCIATA (ARANEAE, AGELENIDAE
ITS NEST ASSOCIATES: INSECT CLEANERS

on its

ge'

host : an

Robert B . Suter, Cari M . Shane aid Andrea J. Hirscheimer, Department of
Biology, Vassar College, Poughkeepsie,' New York 12601 USA .

AND

within their communal nests can be high :
of individuals . Refuse, such as insect
t a problem to these colonies . While the
own to perform cleaning activities (pers .



1989 . The Journal of Arachnology 17 :241

obs .), other arthropods associated with the nests, in particular lepidopteran
larvae, have been reported to play a role in refuse removal (Pocock 1909 ;
Robinson 1977) . Pocock (1909) observed small larvae of the moth, Batrachedra
stegodyphobius Walsingham, eating insect carcasses in the nest of an unidentified
species of social eresid, Stegodyphyus sp . i n South Africa . Robinson (1977)
studied this cleaning behavior under laboratory conditions in another moth larva,
Neopalthis madates Druce, that is found in the nests of the new world social
theridiid, Anelosimus eximius (Keyserling) .

We report here on our field observations of arthropod nest associates of the
West African social spider, Agelena consociata Denis. Five nests of this species
located on the M'Passa Reserve of The Institut de Recherche en Ecologie
Tropicale, near Makokou, Gabon, were intensively studied during the period
from October 16 to December 5, 1987 . Forty-eight hours during this period,
made up of 30-minute segments, was devoted to direct observation on the nests
for prey encounters . The presence and activity of insects in the nest area as well
as the spiders' reactions to this activity, was recorded for each encounter . Each
nest was rotated through a schedule such that all nests were observed for equal
amounts of time at the same set times each day . Field identifications only were
made of most of these taxa because we wished to avoid disruption of colony
activities . We were able to collect ants without disruption because of their
numbers. These were identified to genus .

A total of 791 individual insects were seen in the nests of A . consociata during
the course of these observations . Fifty-two of these insects were attacked and
eaten. Others escaped or were repelled . Three types of insect were tolerated,
lepidopteran larvae, tenebrionid beetles and some small ant species .

Lepidopteran larvae were only observed in the largest, and presumably oldest,
nest under observation . Brach (1977) noted that the older nests of Anelosimus
studiosus (Hentz) were more likely to contain inhabitant arthropods. Brach
observed these larvae to move in rapid and seemingly random spaced jerks with
long intervals of motionlessness . Catepillars in the Agelena nest were never seen
to move across the surface of the webbing but remained in the leaf and web
tangle that made up the central retreat, where there tends to be a build-up of
detritus . There were no observations of spiders approaching these larvae or even
orienting toward them .

In addition to the lepidopterans that may be common to social spider nests,
beetles were frequently seen in all nests regardless of nest size and presumed age .
At least three species of tenebrionids were observed to have free access to most
areas of the colony, walking across the surface of the sheet or inside the nest
retreats . These beetles were occasionally touched by spiders but for the most part
were otherwise ignored . Twice an attack occurred when a tenebrionid beetle came
very close to a cluster of egg sacs . The beetles were driven away by groups of
mature female spiders, that tended to be found hanging from the underside of
these eggs . In these cases the beetles were not killed but merely expelled from the
immediate proximity of the eggs . Agelena consociata discriminated this beetle
type from others such that upon contact, varying forms were eaten or carried to
the edge of the sheet and dropped over the side .

All of the nests under regular observation housed ants which were seen to be
active in all but one nest in at least 20% of the observation periods . The ants, of
the genera Pheidole and Technomyrmex, were approached by the spiders as they
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walked across the surface of the webbing . They were also sometimes touched by
Agelena but were never attacked . Other', ants discovered by the spiders on the
sheet, even much larger species, were attacked .

A simple experiment, completed at six nests other than those ; under daily
observation, demonstrated the nest cleaning activity of these ants . Plastic petri
dishes enclosing freshly killed (by freezing) moths were placed on the webbing of
each nest. The lids were closed such-that Agelena could not enter them . After 6
hours the nests were revisited . All dishes were found to contain ants and in two
of the cases the carcasses had already been completely consumed .

In summary, lepidopteran larvae inhabiting the webs of social spiders in the
families Theridiidae and Eresidae- hav been reported . To our knowledge this is
the first account of a similar system in the social agelenids. The lepidopteran
larvae reported for other social spiders were less prominent than ants and beetles
in this system. Although we have documented cleaning activity only for the ants,
observations by others suggest that the larvae at least function in this capacity as
well .

We thank Marcel Bilombi for help 1 locating Agelena nests and Carole Capel
whose assistance in data collection was invaluable. We also wish to thank Dr . M .
Lacey at the systematic entomology 1 oratory at the USDA' who identified the
ants for us . This report was supporte by a National Science Foundation grant
(BSR-8314900) to S . E. Riechert .
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SUBMERSION SURVIVAL IN AERIAL WEB-WEAVING
SPIDERS FROM A T OPICAL WET FOREST

INTRODUCTI N AND METHODS

Previously I found that several spec es of temperate zone,, web-weaving spiders
that dwell beneath stones possess mor hological and behavioral adaptations that
enhance underwater survival (Rovner 1986) . These spiders retain large air stores
on the body surface in their dense s-tal coats ; furthermore, they< usually show
minimal or no locomotor activity when submerged. Both factors adapt them for


