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On the evolution of anthophilous Nitidulidae (Coleoptera)
in tropical and subtropical regions

A. G. Kirejtshuk

Abstract. Independent appearance of anthophagy among different nitidulid groups is
considered. Circumstances and regular ways of this process are traced and explained. Simi-
lar correlations in transformations of structures, trophics and mode of life among antho-
phagous forms from not related groups are shown. Propetes (Propetes) aquilus sp. 1.,
P, (P) seychellensis sp. n., P (Mandipetes) intritus subgen. et sp. n., P (M.) longipes sub-
gen. et sp. n., Brounthina aequalis gen. et sp. n., Caplothorax subgen. n. and Plapennipo-
lus subgen. n. in the genus Carpophilus, Urocarpolus subgen. n. in the genus Nitops stat.
n. are described and proposed.
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Introduction

This paper is based on a report read at the International Symposium on Biodiversity
and Systematics in Tropical Ecosystems held on the 2—6 May 1994. Because of a
necessity to add some taxonomical comments which had increased the text more
than twice, the final version of the paper was submitted for publication separately
from the proceedings of the symposium.

The anthophagy of beetles has drawn the attention of entomologists of many
generations. There are a lot of publications on the importance of the anthophagy
of beetles in the evolution of the higher plants, though there are few references where
a possibility of reciprocal influence in coevolutionary interconnections between
coleopterous groups and plants is regarded. The influence of plant food on the
insects does not look so markedly in the results of phylogeny of the order Coleoptera
in contrast with that of the angiosperm plants and therefore it is not considered to
deserve any special investigation. The anthophagy of coleopterous adults and their
larvae is usually studied without any link in the formation of these types of feeding,
and a certain regularity in trophic transformation is as yet missed from considera-
tion.

The Nitidulidae are a comparatively young family including many groups where
we can find a considerable resemblance in transformations of structures, trophics
and mode of life showing some more or less evident correlations. Such correlations
are especially significant among some Nitidulid groups each of which independently
became anthophagous (Kirejtshuk 1994a). Moreover, among the anthophilous
Nitidulidae distributed in tropical and subtropical regions the regularities here under
consideration are more obvious than in subpolar territories.

The Mesozoic Cucujoidea (including Nitidulidae) are only known from the Creta-
ceous. According to Dmitriev & Zherikhin (1988) the evident Cleroidea, Tenebrionoi-
dea and Chrysomeloidea as well as extinct Parandrexidae with unclear position
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appeared at least no later than the Jurassic. The true Nitidulidae together with other
Cucujoid families have been found in different layers of the Cretaceous increasing
in number to the end of this period (Ponomarenko 1983; Kirejtshuk & Ponomarenko
1990). If such a distribution in a certain sense reflects dynamics of the appearance
of different coleopterous groups, in contrast to a widespread opinion, we are forced
to assume that the Cucujoidea had risen no earlier but rather much later than
Tenebrionoidea and Chrysomeloidea became distinctly recognisable groups to be
identified in fossils. Diversification of the Cucujoidea seemed to arise and be
proceeding when the characteristic mesozoic groups of plants became more and yet
more rare until they were dislodged by the newly appeared angiosperm plants. Thus
the evolution of the Cucujoidea is, perhaps, associated with the development of the
Kainophytic flora, even in case this coleopterous group could take its origin some-
what earlier. Interconnections between the Cucujoidea and Kainophytic plants were
initially mediated through fungi, and at the end of Cretaceous closer and more
intimate interconnections seemingly began to establish at first with generative organs
of both the gymnosperms and angiosperms and further on with other plant organs.

Some years ago a hypothesis on the most possible ways of transitions of beetles
to feeding and breeding on living vegetative organs of the higher plants from initial
(xylo) mycetophagy was proposed (Kirejtshuk 1989). According to it such transitions
had an intermediate stage of feeding and breeding on the pollen and other parts of
the generative plant organs. Appearance of complete (i.e. imaginal and larval)
anthophagy or carpophagy is a rather important point for understanding the
development of many phytophagous beetles which gave by present a wide scope of
various trophic types. Primary formation of stable trophic connections with the
generative plant organs opened a perspective for further expansion on other plant
organs to the beetles.

When anthophagy arises, a special selective regime should be adhered. Essential
component of this regime is some coincidence of insect development with the
flowering period, ie. the time of existence of available food and habitat. Not
infrequent deviations in the time of maturation cause some advantages for the forms
with a more rapid development. Acceleration of development is a more or less neces-
sary attribute, which can be interpreted as an adaptation especially important for
insects which acquire feeding and breeding in angiosperm flowers with a very short
period of anthesis. This acceleration is accompanied by minimization in body size
(or so-called miniaturization), and in the sequel with some pedomorphic transforma-
tions in imaginal structures as well as with desembryonization of larvae. Inhabitance
of larvae inside or near concentrated food resource induces an inactive mode of life
facilitating, in turn, desembryonization of larval development. The adaptive tenden-
cies of the forms living in flowers and gymnospern cones are the same. It is possible
to observe a convergent similization between the representatives of the Jurassic
Parandrexidae (Kirejtshuk 1994b) and some extant Propetes from the Epuraeinae
here described. That allows to postulate a syndrome of anthophagization at least for
the infraorder Cucujiformia (including Chrysomeloidea).

A more common type of interactions between beetles and flowers or gymnosperm
male cones looks like a simple feeding of insect adults on pollen. Many authors argue
the cantharophilous theory considering that such interactions are unilateral or even
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negative for any specimen of flowering plants. However we must admit a participa-
tion of beetles in the pollination of plants, including the participation of species
whose larvae are not associated with plants. Imagines visited flowers occur among
almost all Nitidulid subfamilies (except Calonecrinae, Amphicrossinae and Cyboce-
phalinae). But an obliging attendance of imagines in generative plant organs with
larval development in other localities is known among some representatives from the
Epuracinae and Nitidulinae.

One of the ways of acquiring generative plant organs can be observed in the mode
of life of Brachypeplus barronensis Blackburn, 1902 connected with cycad Macroza-
mia communis in the temperate and subtropical rainforests of Eastern Australia.
Imagines and larvae of this Nitidulid species inhabit the apex of cycad trunks
between bases of young leaves and inside both male and female cones of this cycad.
Together with the Nitidulids some coccids and pseudococcids live in the same places
which yield a lot of sweet exudation which, in turn, give a good resource for growing
yeast. The larvae and imagines of Brachypeplus feed on these fungi and the spores
lavishly produced during a comparatively long period by male cycad cones.
Inhabitance of the coccids in cycad cones is rather usual at present as it was in the
past (Tang 1987). Joint life of beetles and Homoptera in cones of the plants could
be an initial stage of transition to regular pollinophagy (or spermatophagy).

The second example gives the mode of life of Australian Brachypeplus kemblensis
Blackburn, 1902 which inhabits inflorescences of Alocasia macrorrhyza from the
Araceae (Shaw & Cantrell 1983). The inflorescence of this plant is presented with a
long spadix, the basal part of which is covered with a rather big leaf sheet, restricting
the free moving of insects in the middle of the spadix inside the inflorescence. Only
flat and small beetles (Nitidulid Brachypeplus kemblensis and one Omaliinae species)
can easily get in and out. At a certain stage of development of these inflorescences
the apical staminate part of the spadix begins to decay assisted by the fungus
Fusarium producing a substrate for developing dipteran and coleopterous larvae.
Larvae of Omaliinae, perhaps, act mainly as predators of dipteran larvae (Neuro-
chaeta), but larvae of Brachypeplus feed on both pollen and fungi in soft decaying
spadix.

A classic example for the development of anthophagy is a mode of life of the
Nitidulid Neopocadius and Oxycorinid Hydnorobius in flowers of the parasitic Neo-
tropical plant Prosopanche from the Hydnoraceae (Bruch 1923). According to the
opinion of Fegri and van der Peil (1982) the flowers of Hydnoraceae have some
resemblance to the bisexual cones of Cycadeoides from the Bennettitales in the hard
lignificated outer side as well as in the soft parenchyma of the inner side of these
flowers. Moreover, Delevoryas (1968) admitted a considerable similarity also in the
character of the holes perforated by insects in both species of plants (extinct and
present).

After recent studies it is possible to trace independent transition on the
angiosperm flowers and gymnosperm cones of some groups from the Aethina-
complex of Nitidulinae genera, which includes 9 taxa: Neopocadius, Brounthina gen.
n., Idaethina, Anister, Olliffura, subgenus “A”, Aethina, Circopes, Ithyra. Some
aspects of relations between these taxa we can see in fig. 1. The only species of Neo-
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Fig. 1: Composition and tentative relations of the Aethina-complex of genera.

pocadius has been mentioned above. Brounthina aequalis gen. et sp. n. from New
Zealand is known from imagines labelled without bionomical data. Representatives
of Anister from the Afrotropical and Cape regions, and also from Mediterranean
and Indochina are exclusively anthophagous in imaginal stage and miners in larvae.
Some endemic Australian species of Idaethina feed and breed inside seed capsules
of Brachychiton (Sterculiaceae), and others are connected with seeds of plants from
the Proteaceae. The rest groups of the Aethina-complex of genera can be divided into
two pairs of taxa (Olliffura and subgenus “4”, on the one hand, and Circopes and
Ithyra, on the other hand) especially close to Aethina s. str., linking both pairs. The
subgenus Olliffura is distributed only in the Indo-Malayan, Australian and Papuan
regions. Both larvae and imagines of this subgenus live in flowers of the Malvaceae
(mainly Hibiscus). The subgenus “4” includes only 4 species (3 of them remaining
undescribed: 1st — from Himalayas and Indochina, 2d — from Sulawesi, 3d — from
Australia, 4th — New Hebrides; for now there is no information on their bionomy).
The Ithyra species occur in the Afro-Madagascarean regions, one of them recorded
from Yemen and Sicilia. Species of this group are connected with flowers of Acanta-
ceae. The subgenus Circopes is composed of species from different regions of the
Eastern Hemisphere (including Australia), though in the Palaearctic region the habi-
tat of this group does not extend beyond the Palaearctic or East-Chinese subregion.
Imagines of some Circopes species visit both flowers and tree fungi, others have been
collected only on blossoming plants, and others show adherence to inflorescences of
monocotylodonous plants or cones of cycads where their larvae develop. Finally, the
subgenus Aethina s. str. has the widest distribution (except a main part of the Holarc-
tic regions, as well as Australian, Papuan, Polynesian and Patagonean regions).
Many species of the last group are in all active stages of their living circle connected
with substrates decaying with an assistance of fungi, including soft fruits of
angiosperms, but some species of it visit blossoming plants, and Aethina tumida can
breed in stores of pollen and honey in nests of the domestic honey bee.
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Thus, feeding on living plants has been independently acquired at least by 5
groups of this genera complex: 1. Neopocadius, 2. Idaethina, 3. Anister, 4. Olliffura,
S. Circopes-Ithyra. Anthophagy in the Olliffura species was establishing, perhaps,
with the separation of this group from Athina s. str. or later (in case we get to know
that the subgenus “4” species are not anthophagous). Anthophagy of Circopes and
Ithyra appeared when their common ancestor had been secluded from the Aethina
s. str. as some of them preserve an adherence to fungi. Larval mining and imaginal
anthophagy of Anister is correspondent with the stage next after complete
anthophagy in my scheme of probable ways of trophic transformation. The complete
(imaginal and larval) carpophagy of the Idaethina species could also be a con-
sequence of regular ways of transition mentioned above.

In the considered complex of genera it is easy to trace decrease in the body size
of imagines and larvae (miniaturization), and also some correlation in pedomorphic
transformations of imaginal structures with the profundity of anthophagization.
These pedomorphic transformations are expressed in general simplification of struc-
tures, shortening of elytra, reduction of surface sculpture and pubescence. As an
expression of adaptive tendency to larval desembryonization we can regard a progres-
sive reduction of many body appendages and chaetotaxy as well as simplification in
mouth parts. Mining larvae of Anister species have obsolete appendages on tergites
and lacking urogomphi. Thus, in the considered complex of genera we can observe
transformation of larval structures from the silphoid type of differentiation
especially among true mycetophagous forms to the bruchoid type in the phyto-
phagous Anister. :

Other anthophagous Nitidulidae:

1. Subfamily Epuraeinae.

Complete anthophagy is recorded for some representatives of at least 3 genera of
this subfamily (Epuraea, Propetes = Amystrops syn. n. = Platychoropsis syn. n. and
Grouvellia), though this feature can be expected among many forms with unstudied
bionomy having an appearance which gives reason for such an assumption. Imagines
of many others visit flowers being obliged to or regularly.

2. Subfamily Carpophilinae.

Many adults visit flowers, and in some cases the pollination of the plants with
participation of some species of this subfamily is recorded. The species of genus
Nitops stat. n. and in particular Nearctic and (?) Neotropical Urocarpolus subgen.
n., as well as Nearctic and Neotropical subgenera Caplothorax subgen. n. and
Plapennipolus subgen. n. of genus Carpophilus are connected with flowers in both
active stages of their living circle.

3. Subfamily Meligethinae

All adults and larvae of all species of this subfamily subendemic for the Old World
with known biology live and feed in flowers of the angiosperm plants (mainly dicoty-
lodons). This group is rather monogenous in the structural, ecological and bionomi-
cal aspects of all adaptive tendencies of anthophagization.

4. Subfamily Nitidulinae

This subfamily includes 5 groups where a trophic transition from primary myceto-
phagy to anthophagy and phyllophagy has occurred or is happening now. The recent
representatives of the genus Perilopsis known from Chile, Australia and New Guinea
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seem partly to preserve an ancient connection with the male cones of the gymno-
sperm Araucaria and Agathis, though the Chilean species (P flava (Reitter, 1873),
non Kirejtshuk, 1986b) lives in Nothofagus inflorescence. Structures of small bodies
of the Perilopsis larva and imago are scarcely modified in comparison with those of
other groups in the Nitidula-lineage represented by the forms sharing a complete
mycetophagy.

Anthophagization in the Aethina-complex of genera has been considered above.

The third group of the Nitidulinae with an expressed anthophagization is the tribe
Cychramini. Regarding almost a world-wide occurrence of the Cychramus species,
an early origin of this genus can be admitted. The known larvae of these species
breed in fungi, but imagines, at least in the Holarctic, Australian and Neotropical
regions, are more or less regular visitors of flowers. Species of other genera of this
tribe with known bionomy have a rather small body and are larval miners and imagi-
nal feeders on flowers (mainly pollen) of the Brassicaceae (Xenostrongylus,
Oxystrongylus, Strongyllodes). The mining larvae of Xenostrongylus have a con-
siderable resemblance to the meligethine larvae, but their mandibles with strong teeth
along inner edge and an obsolete molar look more similar to those in the Chrysome-
loidea and Curculionoidea than to those in other Nitidulidae.

The Neotropical tribe Mystropini includes some genera (Mystrops, Cychropiestus,
Platychorodes). All species of Mystrops with known bionomy live in palm inflores-
cences. Imaginal structures of the above mentioned genera are rather similar and give
evidence for supposing at least imaginal anthophagy for these groups. Body size of
most representatives of this tribe does not exceed 3.5 mm (only the imaginal body
of Cychropiestus corvinus with mandibles reaches to 7.0 mm). Imaginal structures -
of head with appendages and abdominal apex have some resemblance to those in the
Meligethinae, but the imaginal mandible is quite similar to that in some Chrysome-
loidea, in particular among anthophilous forms. On the other hand, the larval legs
of the Mystrops species as well as those in the Meligethinae, Xenostrongylus and
predaceous Cybocephalinae have a characteristic adoral vesicle at the apex of the last
segment of their legs. Emergence of this tribe, perhaps, took place comparatively not
so long ago, i.e. after separation of South America from other continents of the
Southern Hemisphere.

As a fifth group in the Nitidulinae, in which a process like anthophagization can
be traced, there is the genus Camptodes from the tribe Strongylini, species of which
develop in the decaying Opuntia flowers in Central and South America.

5. Subfamily Cillaeinae

Many species from this subfamily are known as visitors of flowering plants and
some of them live and breed in flowers during the larval period of their living cycle.
Interconnections between the Cillaeinae and gymnosperm plants have scarcely a very
ancient character. As a rule, the anthophagous forms have been recorded in the
groups some species of which are connected with fungi. The members of genera
Macrostola and Selis seem to be more or less specialized to inhabit flowers. Adaptive
tendencies of anthophagization are not expressed in appearence of these species
because of the recent appearance of their anthophagy. Many groups of the Cillaeinae
prefer dead and decaying flowers and this preference is an additional evidence of the
recent development of this feeding. Little-studied Cillacinae of Hawaii need a parti-
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cular consideration in aspect of anthophagization and phyllophagization which for
now can be supported by the data from labels of museum specimens.

In contrast to the regions with temperate and subpolar climate in tropical and sub-
tropical ecosystems it is possible to trace some relict interconnections of Nitidulids
with gymnosperm cones and flowers. Many anthophagous Nitidulid groups show a
tendency to become more similar to other anthophagous groups in comparison with
the appearance of their probable closer relatives. Disparity in degree of larval diffe-
rentiation and similar simplification of imaginal structures give a comparative
evidence to ascertain level and age of anthophagization. Among the considered
anthophagous groups a more or less ancient complete anthophagy can be recognized
for the species of Perilopsis, Anister and some Cychramini from the Nitidulinae, and
also for all representatives of the Meligethinae. The beginning of the anthophagiza-
tion of these groups should be supposed near the Rubicon of the Mesozoic and
Kainozoic eras. Anthophagization in some Epuraeinae, other genera of the Aethina-
complex, the rest Cychramini and Mystropini from the Nitidulinae, perhaps, had a
later start, could be in the Palacogene. And species of the rest anthophagous groups
of the Nitidulidae began to acquire this type of trophics even later.

On the other hand, in some tropical regions a situation of unususal abundance
of unspecialized anthophagous forms (mainly from the Epuraeinae) has been found,
particularly expressed on islands of the Polynesian region with comparatively recent
faunistic complexes. The last peculiarity gives reason to suppose that the anthopha-
gization of some Nitidulid groups is continuing till now involving new forms with
a mycetophilous mode of life.

Taxonomical comments

1. Taxonomical references given in the catalogues by A.H. Grouvelle (1913), are here
omitted.

2. On the synonymy of Propetes Reitter, 1875, Amystrops Grouvelle, 1906 and Platy-
choropsis Grouvelle, 1912/1913: The recent study of most described and many un-
named species regarded in composition of the mentioned taxa makes evident that all
of them belong to a group of probably close relatives connected, in known cases,
with the Pandanus flowers. As to synonymy Propetes Reitter, 1873 and Amystrops
Grouvelle, 1906 (type-species: Amystrops modiglianii Grouvelle, 1906, here design-
ated), it was established due to study the type specimen of the first proposed by
monotypy (i.e. Epuraea nigripennis Redtenbacher, 1867 — Lectotype, male, here
designated and 3 paralectotypes — “Fidler, Ceyl, 860”; all specimens in Natural
History Museum in Vienna) and thousands of representatives of the second taxon.
After a more detailed consideration of a composition of true “Propetes” and “Platy-
choropsis” in as wide scope as possible I could not find any clear character to
distinguish these groups. Perhaps, if an indistinct difference in convexity of body
between “Propetes” and “Platychoropsis” can be admitted, it is still necessary to
revise all members of this group in order to recognise this as a diagnostic feature
(perhaps, some of them were described by L. R. Gillogly (1982) among Hapfoncus
Murray, 1864). Moreover, Propetes seychelensis sp. n. looks more like some species






















































