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The life history and larval morphology of Aperilampus
(Hymenoptera: Chalcidoidea: Philomidinae), with a
discussion of the phylogenetic affinities of the

Philomidinae
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Abstract. The host association and larval morphology of Aperilampus (Hy-
menoptera: Chalcidoidea: Philomidinae) are documented for the first time
based on specimens collected during the excavation of ground-nesting bee nests
in South Africa. Aperilampus varians Strand is a primary parasite of the pupa of
Halictus (Seladonia) africanus Friese (Hymenoptera: Halictidae). The first and
final-instar larvae are described and illustrated, and notes are provided on the
behaviour of the first-instar larva. The first-instar larva is a planidium and
synapomorphies are documented between the first-instar larva of Aperilampus
and the planidia of Chrysolampinae, Perilampidae and Eucharitidae.

Introduction

The Philomidinae is an enigmatic and infrequently col-
lected group of Chalcidoidea. Two genera are generally
recognized, Philomides Haliday and Aperilampus Walker.
The taxonomic history of these genera consists of a few
isolated descriptions and generic transfers. There has never
been a comprehensive revision of these genera and only a
cursory key has been published (Risbec, 1953). Diagnoses
and differentiating characters for the two genera have not
been published and there are several undescribed species.
There is considerable variability in colour pattern which
complicates the assessment of the diversity of the subfamily.
A taxonomic revision of the subfamily is being undertaken
by Zdenek Bouéek and he estimates the world fauna at
fewer than twenty species (pers. comm.). Species are
restricted to the Mediterranean region (including Albania),
southeast Asia, and seem to reach their maximum diversity
in Africa. The biology is unknown but the host was pre-
dicted to be ground-nesting bees (Boucek, 1988: 513).
The higher classification of Philomidinae is also un-
resolved. Affinities with Perilampidae and Eucharitidae
were noted by early authors; in fact, at least two species of
Aperilampus were originally described in Perilampus
including the type species of Aperilampus (Perilampus
discolor Walker). More recently, affinities with both
the Perilampidae (Kerrich, 1956; Peck et al., 1964) and
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Eucharitidae (Bouéek, 1978; Prinsloo, 1980) have been
suggested, based mainly on the large size. and robust
habitus of the adult wasps. Morphological support for the
inclusion of Philomidinae in Eucharitidae centres around
the extreme reduction of the size of the pronotum, which
is reduced and not visible- in dorsal view, a character
shared with the two major subfamilies of Eucharitidae, the
Oraseminae and Eucharitinae, referred to here as the
Eucharitidae (sensu stricto). Other morphological charac-
ters of the adults are inconsistent with this hypothesis. The
labrum of Aperilampus is among the most plesiomorphic
found in the Chalcidoidea and offers no support for the
view that Philomidinae is closely related to Eucharitidae
and/or Perilampidae (Darling, 1988a). The most recent
comprehensive treatment of the higher classification of the
Chalcidoidea treats the Philomidinae as Eucharitidae
(Bou&ek, 1988); included also are other subfamilies of
uncertain affinity (Echthrodapinae and Akapalinae) that
have frequently been referred to either the Eucharitidae
or Perilampidae.

The current classification of the Chalcidoidea is based
almost exclusively on adult characters. Life history and
biological information are potentially very important in
testing these hypotheses of relationships. Taxonomic
congruence studies look for the concordance of hypotheses
of relationships from different life history stages and are
one of the strongest indications that the proposed phylo-
genetic relationships reflect evolutionary history. The
concordance of larval and adult characters has provided
many important insights into the phylogenetic relationships
of many groups of Hymenoptera (e.g. Tenthredinoidea:
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the dorsal setae on XI, the lateral and. ventral setae,
antenna, and have only three instars (number of instars
not known with certainty for Philomidinae); Perilampidae
and Eucharitidae have reduced the size of the remaining
dorsal setae; and Eucharitidae have lost the dorsal setae
completely.

There are also behavioural similarities between the
planidia of Aperilampus and the planidia of Chrysolampus,
Perilampus and Eucharitidae. Planidia of Eucharitidae
initially attach to the dorsum of the thorax or the abdomen
of the ant larvae and as the pupa begins to form, relocate
and being feeding nestled in thoracic legs; three or four
engorged planidia can be found aggregated on a single
ant pupa (e.g. Pseudochalcura gibossa, Heraty & Barber,
1990, fig. 11; see also Heraty, 1990). Multiple planidia
also attack the host in Perilampus and Chrysolampus but
they are never gregarious. After feeding, the planidia
(Chrysolampus, Darling & Miller, 1991) or second-instar
larva (Perilampus hyalinus Say: Hinks, 1971) move about
the surface of the host and search out and destroy conspecific
competitors. Aperilampus seems to combine aspects of
the behaviour of Chrysolampinae, Eucharitidae, and
Perilampidae: (1) the planidia are gregarious and oriented
ventrad on the pupa as in at least some Eucharitidae, and
(2) the observation of a single engorged Aperilampus
planidium on the more mature bee larva (cf. three on a
younger pupa) is consistent with the competitive elimination
of conspecifics that is reported for Chrysolampus and
Perilampus. Although oviposition has not been observed,
a prediction is that eggs are deposited on flowers visited
by the bees and the adults transfer the planidia to the
nest. This would explain why some nests in an aggre-
gation are heavily infested and others are not parasitized.
More detailed biological information on Aperilampus
would be extremely valuable; of particular interest is the
oviposition site.

This analysis of the characters of the first-instar larvae
provides the first phylogenetic evidence to support the
traditional viewpoint that Philomidinae is closely related
to Eucharitidae and Perilampidae. This analysis remains
congruent with certain aspects of a study of the labrum
and epipharynx in adult Chalcidoidea (Darling, 1988a).
A digitate labrum, characteristic of Perilampidae and
Eucharitidae, is not found in Philomidinae; the labrum
and epipharynx of Philomidinae are the most plesiomorphic
found in Chalcidoidea. The epipharynx of Chrysolampinae
is also plesiomorphic; Philomidinae and Chrysolampinae
are the only Chalcidoidea known to have multiple epi-
pharyngeal setae; a single pair of stout setae are found
in most Chalcidoidea, including the Perilampidae and
Eucharitidae (Darling, 1988a). However, synapomorphies
were suggested between the flaplike labrum of Chryso-
lampinae and the digitate labrum of Perilampidae +
Eucharitidae. The transformation series from Chryso-
lampinae to Perilampidae + Eucharitidae is incongruent
with the cladogram in Fig. 7, which suggests that the labrum
of Chrysolampinae and Perilampidae + Eucharitidae were
independently derived from a plesiomorphic labrum such
as found in the Philomidinae. It should be noted that the

transformation series proposed for the labrum is congruent
with the cladogram which is two steps longer. Clearly
more information is needed to evaluate these competing
hypotheses, in particular, behavioural data for Aperilampus,
and information on life history and immature stages for
Philomides and, most importantly, for other genera of
Perilampidae.

Information on life history and immature stages will be
extremely important in evaluating the alternative hy-
potheses concerning the composition of the Eucharitidae
(Heraty, 1990; Boudek, 1988) and for revising the higher
classification of Eucharitidae and Perilampidae. Most
adult eucharitids are highly modified and apomorphic
which tends to obscure patterns of relationships (Heraty,
1990). Behaviour and immature stages may be more con-
servative and therefore useful from a phylogenetic per-
spective. For example, bees are now known to serve as hosts
for both Philomidinae and Echthrodapinae. Echthrodape
africana Burks is a parasite of stem-nesting bees of the
genus Braunapis (Anthophoridae; Xylocopinae). The
mature larva of Echthrodape is highly modified with long
hairs and pseudopods, ‘curiously similar to the larva of
the host’, and are tended by the bees (Michener, 1969).
Unfortunately, the oviposition behaviour and the first-
instar larva are not known. Furthermore, nothing is known
about the biology and immature stages of Akapalinae.
With these data it will be possible to not only revise our
notions about the relationships among Eucharitidae and
Perilampidae, but also to test hypotheses concerning the
evolution of host associations. For example, some species
of Perilampidae are primary parasites of stem-nesting
Sphecidae (e.g. Perilampus auratus group) and potter
wasps (Krombeinius, Darling, 1988b) and it is possible
that the evolution of perilampids and eucharitids’is inter-
twined with the radiation of the aculeate Hymenoptera. .
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