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SENSORY STRUCTURES ON THE ANTENNA OF HYDROPSYCHIDAE
(INSECTA: TRICHOPTERA)

Insect sensilla are the receptors of various modes, from tactile to gustatory and olphac-
tory, derived from the integument epithelium. Continuing studies show an unexpectedly
wide variety of the Trichoptera antennal sensilla. In comparison to other insects, caddisflies
have more than 20 different types and subtypes of cuticular structures [1, 2].

Structure and distribution of the antennal flagellum sensilla were recently investigated
in males of 19 species of the caddisfly family Hydropsychidae [2]. Data obtained by scan-
ning electron microscopy (SEM) reveal 11 types of sensilla: long trichoid, chaetoid, thick
chaetoid, curved trichoid, coronary, basiconic, styloconic, and four types of pseudopla-
coid sensilla (mushroom-like, auricillic, ribbed, and T-shaped). Among them, the thick
chaetoid, ribbed pseudoplacoid, and T-shaped pseudoplacoid sensilla were found only
in the subfamily Macronematinae. These three rare sensilla types seem to be advanced
and might be considered as apomorph characters useful for taxonomy of this subfamily.
Various types of pseudoplacoid sensilla is shown to be originated from a mushroom-like
type by structural transformation of the apical part (the sensilla cap). Basal segments of
antenna in the majority of studied species are provided with ventrally positioned sensory
fields consisting of curved trichoid sensilla. In contrast to the subfamilies Arctopsychinae
and Hydropsychinae, the increased numbers of these sensilla occur in Diplectroninae and
Smicrideinae. Most Macronematinae show a reduction of sensory fields and a strongly
decreased average number of curved trichoid sensilla on distal segments.

Distribution patterns of sensilla includes the non-specific distribution found in long
trichoid sensilla, in mushroom-like pseudoplacoid sensilla (subfamily Arctopsychinae,
a few species of Hydropsychinae), auricillic pseudoplacoid sensilla in a single species of
Macronematinae (Macrostemum fenestratum), and coronary sensilla in a few species. Spe-
cific distribution is typical for the most of sensilla types. Patterns of specific distribution are
very diverse, especially in the pseudoplacoid sensilla. Curved trichoid sensilla are grouped
in sensory fields in most studied species except for Aethaloptera evanescens, where they are
located mainly on the first segment around two large groups of auricillic pseudoplacoid
sensilla. Sensory fields are usually observed on basal segments of flagella, where they are
always located on ventral or ventrolateral surface. There are five different structural types
of these fields in Hydropsychidae. The number of curved trichoid sensilla in sensory fields
always decreases towards the antennal apex. Sensory fields in Arctopsychinae seem to have
the most archaic distributional pattern comparing to all other Hydropsychidae; species
of the advanced subfamily Macronematinae show reduction of sensory fields. Fixed dis-
tribution pattern is shown for chaetoid sensilla in Arctopsychinae, Diplectroninae, some
Hydropsychinae, and a few Macronematinae species.

Presence of the peculiar ribbed pseudoplacoid sensilla seems to be an apomorphic char-
acter of Macronematinae. Other sensilla types like long trichoid, chaetoid, coronary, and
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styloconic sensilla also show structural modifications. Coronary sensilla in Arctopsychinae
and some Diplectroninae have unevenly developed surrounding microtrichia like in a few
other Trichoptera families (Rhyacophilidae, Glossosomatidae, Ecnomidae, Apataniidae). In
contrast to majority of previously studied caddisfly families, Hydropsychidae display high
diversity of sensilla distribution patterns. The great differences found in this family proba-
bly indicate a rapid function-related evolution of the antennal sensory surface structures.

The research was supported by projects Ne 109-16530 and 109-13295 of Research park of St. Petersburg State
University «Center for Molecular and Cell Technologies».
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