
CENTER FOR SYSTEMATIC ENTOMOLOGY, INC., Gainesville, FL

INSECTA
MUNDI A Journal of World Insect Systematics

Mutual grooming in cucujoid beetles (Coleoptera: Silvanidae)

Barry D. Valentine
Museum of Biodiversity

The Ohio State University
Columbus OH 43212

Date of Issue: 25 April 2007

0002



B. D. Valentine
Mutual grooming in cucujoid beetles (Coleoptera: Silvanidae)
Insecta Mundi 0002: 1-3

Published in 2007 by
Center for Systematic Entomology, Inc.
P. O. Box 147100
Gainesville, FL 32604-7100 U. S. A.
http://www.centerforsystematicentomology.org/

Insecta Mundi is a journal primarily devoted to insect systematics, but articles can be published on
any non-marine arthropod taxon. Manuscripts considered for publication include, but are not limited to,
systematic or taxonomic studies, revisions, nomenclatural changes, faunal studies, book reviews, phyloge-
netic analyses, biological or behavioral studies, etc. Insecta Mundi is widely distributed, and referenced
or abstracted by several sources including the Zoological Record, CAB Abstracts, etc.

As of 2007, Insecta Mundi is published irregularly throughout the year, not as a quarterly issues. As
manuscripts are completed they are published and given an individual number. Manuscripts must be peer
reviewed prior to submission, after which they are again reviewed by the editorial board to insure quality.
One author of each submitted manuscript must be a current member of the Center for Systematic Ento-
mology.

Managing editor: Paul E. Skelley, e-mail: skellep@doacs.state.fl.us
Production editor: Michael C. Thomas, e-mail: thomasm@doacs.state.fl.us

Printed copies deposited in libraries of:
CSIRO, Canberra, ACT, Australia
Museu de Zoologia, São Paulo, Brazil
Agriculture and Agrifood Canada, Ottawa, Ontario, Canada
The Natural History Museum, London, England
Muzeum I Instytut Zoologii Pan, Warsaw, Poland
National Taiwan University, Taipei, Taiwan
California Academy of Sciences, San Francisco, CA, USA
Florida Department of Agriculture and Consumer Services, Gainesville, FL, USA
Field Museum of Natural History, Chicago, IL, USA
National Museum of Natural History, Smithsonian Institution, Washington, DC, USA

Electronic copies in PDF format:
Printed CD mailed to all members at end of year.
Florida Center for Library Automation: purl.fcla.edu/fcla/insectamundi

Author instructions available on the Insecta Mundi page at:
http://www.centerforsystematicentomology.org/insectamundi/

ISSN 0749-6737



Mutual grooming in cucujoid beetles (Coleoptera: Silvanidae)

Barry D. Valentine
Museum of Biodiversity
The Ohio State University
Columbus OH 43212
bv@nwcs.com

Abstract. Mutual grooming in two genera of silvanid beetles is described, and appears to be the first report of this
behavior in the order Coleoptera. In Uleiota debilis (LeConte), allogrooming recipients were either stationary or
moved away during the acts, without solicitation or facilitation. In Nausibius major Zimmermann, allogrooming
was much more extensive and the individual being groomed appeared to facilitate the process by immobility or by
changes in posture, there were no recognizable sexual overtones, no solicitations, and no avoidance movements.
Gregarious behaviors of some other silvanid beetles are reviewed.

Introduction

Autogrooming, where an individual grooms its own body parts, is well documented in insects and has
been summarized for Coleoptera by Valentine (1972). Allogrooming, where two or more conspecific
individuals groom each other, is reported only in eusocial hymenopterans and termites (Wilson 1971). I now
report two unique cases of allogrooming in non-social insects.

Uleiota debilis (LeConte). Two female U. debilis were found together between sections of an apple stump,
cut three years previously and stacked one above the other; and three females were found together between
stacked pieces of scrap plywood set out two years previously, all in my backyard, Columbus, Ohio, 13 April
1993. The five individuals were placed in a 55 mm plastic Petri dish lined with damp filter paper and observed
intermittently for two hours: 1800-1810, 2020-2120, and 2230-2330 hrs. All five were individually
recognizable: one missing the left foreleg, one missing the left middle leg, three were complete but one was
smaller and paler brown, one was dark with a faint pale postmedian spot on the left elytron, and one was
uniformly dark. Individuals were seen to antennate each other when they met face to face, occasionally
mouthparts contacted mouthparts, but no exchange of materials was observed. Before the first minute had
elapsed, four individuals were motionless and in body or antennal contact with each other; they were joined
by the fifth a minute later. After varying periods of immobility, individuals became active, running over
others or around the container, usually becoming motionless after contacting another individual. On one
occasion three individuals performed a perfect triangle each with the left antenna contacting the posterior
body of the next. The patterns were very different from the thigmotaxis of dermapterans, since the sides of
the container were rarely contacted, and the stimulus to aggregate was clearly the presence of another
individual. Frequently, when one moved away, another would appear to search the vacated spot with its
nearest antenna.

The five females exhibited no autogrooming (self-grooming), nor did two other females, also from my back
yard, observed twenty years earlier. All grooming observed was allogrooming (mutual grooming) with
mouthparts (cleaning). Individuals usually groomed one on one; occasionally an individual groomed another
and was groomed by a third simultaneously. Grooming was unilateral; one individual groomed another with
no reciprocity.  Areas cleaned involved an antenna, dorsum of head including an eye, pronotum, serrate
prothoracic margins, elytral carinae, femur, and tibia.  The recipients either remained motionless or moved
off while grooming was in progress; there were no attempts to facilitate the acts by changes in position.

Nausibius major Zimmerman. One male and two females of the cosmopolitan silvanid beetle, N. major
(determined by Dr. M. C. Thomas, 1993), were collected by P. W. Kovarik on Gibralter Island, Put-in-Bay,
Lake Erie, Ohio, 16 August 1988, under bark of a rotten tree. They were placed in a vial with debris and
examined with a binocular microscope by me on 19 August 1988, for 1.5 hours (1515-1645 hrs.). The
autogrooming repertories observed were routine for cucujoids and consisted of the following:
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Cleaning (grooming with mouthparts)

Antenna Clean. An antenna is pulled down into the mouth by an ipsilateral foreleg. The foreleg either
assists in maintaining the antenna in the mouth or is returned to the substrate. The antenna can also be
held in the mouth by lowering the head and using the substrate to support the antenna. In all three
situations, the maxillae �chew� the antennal surface vigorously.

Foreleg Clean. A foreleg is raised to the mouthparts with the tarsus projecting anteriad, and is pulled
rapidly posteriad without chewing movements. Only the tibia and tarsus were involved.

Rubbing (progressive contact of non-oral surfaces)

Antenna + leg 1 Rub. An antenna is rubbed by an ipsilateral foreleg either in mid-air or with the
antenna supported by the substrate.

Head + leg 1 Rub. The head capsule is rubbed by a foreleg on lateral or ventral surfaces.
Body + leg 1 Rub. A foreleg rubs the prosternum.
Body + leg 2 Rub. A middle leg rubs the metasternal areas.
Body + leg 3 Rub. A hind leg rubs the abdominal sternites.
Leg 1 + 2 Rub. Ipsilateral fore and middle legs rub surfaces either resting on the substrate or aerial.
Leg 2 + 3 Rub. Ipsilateral middle and hind legs rub together while contacting the substrate.
Leg 3 + 3 Rub. The two hind legs rub together while contacting the substrate.

This normal autogrooming repertory was intermixed with mutual allogrooming by all three individuals.
One or two beetles groomed the third with chewing motions of the maxillae. There were no attempts to
copulate, no attempts to resist or avoid being groomed, and there was no visible solicitation. However, once
allogrooming was in progress, the recipient frequently tilted or raised body parts in an apparent effort to
facilitate the process. The parts groomed include some of the most delicate or sensitive sites on the insects:
parts or all of the antennae, venter of head and mouthparts, head capsule including the eyes and the notch
between eye and prothoracic margin, femur, tibia, femoral-tibial articulating membrane, pronotal disc and
lateral marginal teeth, prosternum and procoxae, scutellum, entire elytral surface including elytral apex
and abdominal tip. There was no visible pattern; grooming proceeded anterior to posterior, or reverse, or side
to side; no site received extra attention and sites appeared to be random.

External sexual differences are slight in this species so sex was not verifiable during observations;
however it was noted that each beetle groomed, and was groomed by every other.

Discussion

This type of cooperative behavior in the absence of other life history stages and without overt sexual
overtones, is not recorded in Coleoptera; however, other species in the family Silvanidae have been reported
in communal situations. Wasmann (1904) and Salt (1929) (cited by Wilson 1971) mention that Nausibius
Redtenbacher is an ectosymbiont of eusocial meliponine stingless bees of the genus Trigona Jurine. Lea
(1910) records the silvanid genera Nepharis Laporte and Nepharinus Grouvelle in ant colonies. Wheeler
(1921) states that the silvanids Coccidotrophus socialis Schwarz and Barber (1921) and Eunausibius
wheeleri Schwarz and Barber (1921) of British Guiana �... live with their larvae in the leaf petioles of the
legume Tachigalia paniculata Aubl., where they first eat out protein rich pith and exist thereafter by
�milking� honeydew from mealybugs (Pseudococcus breviceps) who follow them into the cavities... A third
silvanid species, Coccidotrophus cordiae Barber, 1928, was discovered in Bolivia, living with the same
species of mealybug in Cordia alliodora (Ruiz and Pav.) Oken (Wheeler, 1928), but it is not known whether
its social habits differ in any significant way from those of its congener.� (Wilson 1971: 123).

It is clear from these references and present data the silvanids belong to an unusually interesting family.
Thomas (1993) mentions that the world (and United States) fauna contains about 47(14) genera and 470(32)
species. Despite the low taxon counts, silvanids have remarkable behavioral diversity. Most silvanids live
under bark in tight crawl spaces, and a few are ectosymbionts. For the subcortical species, allogrooming
provides a means to maintaining body surfaces even if they cannot be reached by the owner. For those living
ectosymbiotically, allogrooming (which probably evolved in subcortical habitats) provides a powerful
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preadaptation for acceptance by a host species, culminating in guests and hosts grooming each other.
Although I have now examined grooming behavior in 90 families of Coleoptera, the observations

presented here are the only instances of allogrooming. This low incident may be real, but I suspect some
sampling error. In most non-social insects, stimulation and/or contact with conspecific or nonspecific
individuals inhibits grooming, so most of my observations were with isolated specimens. Future observations
should include conspecifics; obvious taxa to check are termitophiles, myrmecophiles, and any congregating
species.
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