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Illustration of a caterpillar of Megalopyginae (Lepidoptera: Megalopygidae) 
whose hairs contain antiseptic compounds 
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Abstract: The cloth of hairs as well as different types of 
setae of an undetermined species of Megalopyginae are 
shown. Long hairs with broadened tips form a dense “shell” 
surrounding the larva. Short stinging bristles or spines are 
located between the former. The hairs, together with sec-
ondary compounds contained in them, probably serve for 
defense from pathogenic microorganisms, on the one hand, 
and from predators such as ants and birds, on the other 
hand.
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Abbildung einer Raupe einer Megalopyginae-Art (Lepi-
doptera: Megalopygidae) mit antiseptischen Substan-
zen in den Haaren

Zusammenfassung: Das Haarkleid sowie verschiedene Haar-
typen einer Raupe einer unbestimmten Art der Megalo-
pyginae werden abgebildet. Lange Haare mit verbreiterten 
Spitzen bilden eine dichte „Schale“ um die Larve herum. 
Zwischen den langen Haaren sitzen kurze Stechborsten oder 
Stacheln. Die Haare mit den enthaltenen Sekundärstoffen 
dienen wahrscheinlich der Verteidigung einerseits gegen 
pathogene Mikroorganismen, andererseits gegen Räuber wie 
Ameisen und Vögel.

Introduction

Flannel moths (Lepidoptera: Zygaenoidea, Megalopyg-
idae) are a mainly Neotropical family whose larvae (“fire 
caterpillars”) have long been known to affect human skin 
by means of piercing, irritant hairs (Kawamoto & Kumada 
1984). Since Gilmer’s (1925) pioneering work on venom-
ous hairs of caterpillars, numerous research papers and 
reviews containing data on pharmacological and other 
medically relevant aspects of the setal venoms of Megalo-
pygidae have appeared (e.g., Weidner 1937, Maschwitz & 
Kloft 1971, Pesce & Delgado 1971, Delgado Quiroz 1978, 
Kawamoto & Kumada 1984). Some hairs or spines have 
been shown to contain damaging proteins (e.g., hyaluron-
idase and hemolytic/proteolytic polypeptides) as well as, 
possibly, small amounts of histamine.

Only recently, Deml & Epstein (2001) investigated the low-
molecular weight compounds occurring in tufts of larval 
setae of an unidentified species of Megalopyginae which 
exhibited a “very strong irritant effect” (Ziereis, personal 
communication), by combined gas chromatography/mass 
spectrometry. From the larval hairs several secondary 
compounds were identified: three main components 
(hydroquinone, nicotine, isopropyl myristate) and three 
trace compounds (benzaldehyde, phenol, nicotinamide). 
An exact identification of the animal was impossible 

because many hairy Megalopygidae larvae (Megalopyginae 
presently comprise 74 Neotropical species in three genera: 
Megalopyge, Podalia, Psychagrapha) distinctly resemble 
each other. By way of completion, this paper is to illustrate 
the habitus and some setal peculiarities of the investigated 
caterpillar.

Materials and methods

A living caterpillar of a Megalopyginae from Venezuela 
was given to the first author by Mr. F. Ziereis (Cham/ 
Germany). The larva was further reared at 22°C and 
60–70% relative humidity and fed only on willow (Salix 
caprea L.; Salicaceae). The larva molted twice (final body 
length about 1.5cm, without considering the hairs). Then 
it had been killed and chemically analyzed. It was this che-
mically investigated instar that was also photographed.

Results and discussion

Due to its hairy coating (Figs. 1–3), the uniformly dark-
brown larva resembled the “puss caterpillar” type of Mega-
lopygidae (Stehr 1987). In general, megalopygid larvae 
have verrucae bearing several types of hairs such as short 
stiff bristles and long, partially plumose setae with spa-
tulated and barbed tips. Already Packard (1894) provided 
detailed description of these verrucae and illustrations of 
them both internally and externally. The presence of two 
types of setae on verrucae is true also for the one larva in 
question.

Long, light reddish brown hairs are projecting particularly 
from the lateral verrucae. Some of these setae are bent 
downwards (ventrodistad), then outwards, which gives 
the larva the impression of an “air-cushion craft”, others 
extend upwards (dorsomediad), thereby forming a “dome” 
or “umbrella” beyond the larva (Figs. 1, 2). Due to these 
three-dimensional setal arrangements which seemingly 
treble the larva’s medial diameter, the total caterpillar can 
be photographed only with difficulty; one gets only cross-
sectional views of the hairy structures.

Short, stiff, and pointed spines (or bristles) are located 
between the long hairs of the Megalopyginae larva under 
consideration (Fig. 4). The spines differ somewhat regard-
ing length and thickness (see Fig. 4); by analogy with 
Baerg (1924), the shorter ones are not poisonous but the 
longer ones are. At least the latter are filled with a liquid 
(personal observations) and probably contain dermatolo-
gically active substances as is the case with the spines of 
other megalopygids (Maschwitz & Kloft 1971).
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The dark tips of the long hairs are distinctly thickened, the 
biological significance of which is unclear (Fig. 5). How-
ever, it is assumed that such hairs of Megalopygidae may 
not be simply ornamental but may get contaminated by 
the toxin which is produced by and released from the hol-
low spines, and thereby spread it (Pesce & Delgado 1971, 
Epstein 1996).

The “shell” produced by the long hairs of the caterpillar 
could be relevant for defense from enemies. According 
to Deml & Epstein (2001), two substances (hydroquinone, 
phenol) in the larval hairs (which unfortunately were 
not distinguished) are very effective antiseptics and anti-
phlogistics. Since the dense hairy arrangements generate 
“calm” spaces surrounding the larva, a disinfectant defense 
against pathogenic microorganisms growing in this hu-
mid microclimate could be most advantageous. Simul-
taneously, the partially repellent secondary compounds 
could substantially strengthen the larval defenses (com-

bined with the hairs) against predators such as ants or 
birds; such effects would need to be verified by observa-
tions of defensive interactions of such caterpillars in the 
field. Nevertheless, the presented findings are a promising 
starting point for further morphological, histological, and 
chemical examinations of hairs of Megalopygidae.

Acknowledgements

We thank Mr. N. Flauger, Berlin, and Mr. F. Ziereis, Cham, 
for kindly providing the larva. We also acknowledge the 
kind permission given by Prof. Dr. K. Fiedler, Universität 
Bayreuth, to use his scanner for the negatives of Figs. 4 
and 5.

References
Baerg, W.J. (1924): On the life history and the poison apparatus of 

the white flannel moth, Lagoa crispata Packard. — Annals of the 
Entomological Society of America 17: 403–412 + plates 41–43. — 
College Park, MD.

Plate: Photomicrographs of a caterpillar of Megalopyginae (body length about 1.5cm) and its hairs. Fig. 1: Dorsal view, showing the “shell” of long 
hairs the larva is surrounded by. Fig. 2: Dorsal view at larger magnification. Fig. 3: Ventral view at larger magnification. Fig. 4: Short, stiff, and pointed 
spines (or bristles) of varying size (arrows), probably containing urticating substances. Fig. 5: Long hairs with widenings at their tips (arrows).

© Entomologischer Verein Apollo e. V., Frankfurt am Main



188 189

Delgado Quiroz, A. (1978): Venoms of Lepidoptera. — Pp. 555–611 in: 
Bettini, S. (ed.), Arthropod Venoms. — Berlin (Springer).

Deml, R., & Epstein, M.E. (2001): Hydroquinone and other secondary 
compounds in hairs of fire caterpillars (Lepidoptera: Zygaen-
oidea: Megalopygidae). — Entomologia generalis 25: 131–134. — 
Stuttgart.

Epstein, M.E. (1996): Revision and phylogeny of the limacodid-group 
families, with evolutionary studies on slug caterpillars (Lepido-
ptera: Zygaenoidea). — Smithsonian Contributions to Zoology 
582. — Washington, DC (Smithsonian Institution Press), iv + 102 
pp.

Gilmer, P.M. (1925): A comparative study of the poison apparatus 
of certain lepidopterous larvae. — Annals of the Entomological 
Society of America 18: 203–239. — College Park, MD.

Kawamoto, F., & Kumada, N. (1984): Biology and venoms of Lepido-
ptera. — Pp. 291–330 in: Tu, A.T. (ed.), Handbook of natural tox-
ins, Vol. 2. — New York (Dekker).

Maschwitz, U.W.J., & Kloft, W. (1971): Venom apparatus of bees, 
wasps, ants, caterpillars. — Pp. 1–60 in: Bücherl, W., & Buckley, 

E. (eds.), Venomous animals and their venoms, Vol. 3. — New 
York (Academic Press).

Packard, A. (1894): A study of the transformations and anatomy of 
Lagoa crispata, a Bombycine moth. — Proceedings of the Ame-
rican Philosophical Society 32: 275–292 + plates 1–7. — Philadel-
phia, PA.

Pesce, H., & Delgado, A. (1971): Poisoning from adult moths and cater-
pillars. — Pp. 119–156 in: Bücherl, W., & Buckley, E. (eds.), 
Venomous animals and their venoms, Vol. 3. — New York (Aca-
demic Press).

Stehr, F.W. (1987): Megalopygidae (Zygaenoidea). — Pp. 454–456 in: 
Stehr, F.W. (ed.), Immature insects. — Dubuque, Iowa (Ken-
dall/Hunt Publishing Co.).

Weidner, H. (1937): Beiträge zu einer Monographie der Raupen 
mit Gifthaaren. — Zeitschrift für angewandte Entomologie 23: 
432–484. — Hamburg.

Received: 9. viii. 2001

© Entomologischer Verein Apollo e. V., Frankfurt am Main, September 2001 ISSN 0723-9912

Personalia

Nachträge zur Bibliografie von Werner Thomas, 3.  — Supplements to the bibliography of Werner Thomas, 3.

Nach der Publikation der Bibliografie von Werner Thomas (Nässig 
1993) und den beiden Nachträgen dazu (Nässig 1997, 1998) wurde 
ich freundlicherweise von J.J. de Freina auf eine fehlende Pub-
likation aufmerksam gemacht, die mir entgangen war (de Freina 
& Witt 1994). Diese Publikation war ursprünglich zur Publikation 
in der Zeitschrift „Entomofauna“ vorgesehen (siehe Nässig 1993: 
272). Die folgenden Angaben dienen als 3. Nachtrag zur Fort-
schreibung der bibliografischen Angaben über Werner Thomas.  

After the publication of the bibliography of Werner Thomas (Näs-
sig 1993) and the two supplements (Nässig 1997, 1998) I have 
been sent a publication by J.J. de Freina which had escaped by 
eyes before (de Freina & Witt 1994). This paper was originally 
intended for publication in the journal “Entomofauna” (see Nässig 
1993: 272). The following is the 3rd supplement to Werner Tho-
mas’ bibliography. 

Neues Patronym/New patronym: 

Lithosarctia thomasi de Freina & Witt, 1994: Atalanta, Markt-
leuthen, 25 (3/4): 540 (locus typicus: Nepal, Manong, 
Lamjung-Himal, holotype in coll. Museum Witt, München 
[Munich], later to be deposited in ZSM, München [Munich]) 
(Arctiidae). 
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