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AN ANTI-PREDATOR BEHAVIOR IN LARVAE OF LIBYTHEANA CARINENTA (NYMPHALIDAE, LIBYTHEINAE)
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Stratcgies of avoiding predators are well documented in larvae of
Lepidoptera, and include a variety of morphological, chemical and
behavioral traits (Malicky 1970, Brower 1984, Heads &: Lawton
1985, Stamp &: Casey 1993, Freitas &: Oliveira 1992, 1996, Loeffler
1996). One rather unusual behavioral defense found in larvae of
species of Charaxinae and Limenitidinae is the construction of frass
chains (DeVries 1987, Freitas &: Oliveira 1996). Frass chains are
stick-like structures formed by fecula and silk where the larvae rest
when not feeding, and provide an efficient refugc against predation
by "walking" arthropod predators by isolating the larvae from the
leaf blade when not feeding (Freitas &: Oliveira 1996). In this note,
a similar behavior is reported in larvae of the Libytheinae
Libytheana carinenta (Cr.) at two sites in southeastern Brazil.
Field observations were conducted in two fragments of
deciduous forests in Sao Paulo state; the "Fazenda Tres Barras", in
Castilho, in February 1995 and in the "Reserva da Mata Santa
Genebra", Campinas, in March 1997, March-April 1998 and
March-April 1999. The larvae were observed feeding on Celtis
iguanae (Ulmaceae) in Castilho, and on C. spinosa in Campinas.

Fig. l.

Larvae of Libytheana carinenta were observed resting on the
midvein of partially eaten leaves of Celtis spp. (Fig. 1). This behavior
was observed in all instars, being present even in fully grown fifth
instar larvae. Most of the observed eggs (n > 50) were laid
individually on very young leaves (with five observations of eggs on
spines on the shoot tips), and larvae start to eat alongSide the central
vein just after hatching, resulting in the formation of the stick-like
structure on the expanding leaf. Larvae rest on the tip of this
structure, returning to the leaf blade nnly for eating. No larvae of L.
carin-enta were observing feeding asymmetricaly on the leaf tip, or
on only one side of the leaf.
Although Celtis spinosa does not bear extraHoral nectaries, ants
were frequently seen on branches and leaves of Celtis spp. in forest
edges. In this habitat ants commonly associate with Homoptera,
espeCially on shoot tips, and were observed prcying on small moth
caterpillars, suggesting that they could be effective predators of
butterfly larvae as well. As also recorded by Freitas and Oliveira
(1996) for another ant-butterfly interaction, these and other ants
were never observed climbing onto L. carinenta's stick-like

Third ins tar larva of Libytheana carinenta resting in the remaining central vein of a Celtis spinosa leaf.
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structures . Therefore the behavior of constructing and resting on
these structures may provide a refuge against ant predation on the
host plant, and in this way could be analogous to the behavior of
resting on frass chains, observed in the Eurytelinae, Charaxinae and
Heliconiinac.
Considering Libytheinae as the most basal lineage of
Nymphalidae (Harvey 1991 ), the results presented here could be
important to the understanding of the anti-predator strategies
present in other Nymphalidae. For example, ill the Limenitidinae
different degrees of complexity of similar refuges are known,
ranging from the simple remaining midvein (as described in the
present paper) to true Ji-ass chains, with several known variations
(Morrell 1954, Fukuda et al. 1972).
Data on larval biology of Libytheinae are scarce, and no
defensive strategies have been reported, making this the first report
of a defensive behavior in Libytheinae larvae. Similar simple
structures are present in larvae of several moth species in different
areas of tropical forests in Brazil, as well as in the pierid genus
Disrrwrphia (Brown 1992), and in some Heliconiini, that construct
or leave island-like structures on leaf edges (Benson et a!. 1975)
which were considered to be analogous to the frass-chains (see
discussion in Freitas & Oliveira 1996). All these behaviors represent
different ways fClr the larvae to maintain themselves isolated from
the leaf blade; their occurrence in several different lineages of
Lepidoptera shows that the fixation of this trait in many cases could
hp pxplained by predation pressure.
ACKNOWLEDGE MENTS
This study was conducted during the data gathered for a Ph.D.
thesis on Nymphalidae systematics and evolution. K. S. Brown, G.
Machado, P. S. Oliveira, I. Sazima, D. Bowers and two anonymous
reviewers made useful criticisms and comments on the manuscript.
K. S. Brown and F. Vanini helped in field work. C. E. G. Patto
helped with the pictures. This research was supported by a
fellowship from the Brazilian CNPq.
LITERATURE CITED
BENSON, W W., K. S. BROWN JR. & L. E. GILBERT 1975.
Coevolution of pl ants and herbivores: passion flower butterflies.
Evolution, 29:659-(j80.
BROWER, L. P 1984. Chemical defense in hutterflies, pp. 109-134.
Tn R. T. Vanp-Wright and P. R. Ackery (eds.), The biology of
butterflies. Academic Press.

BROWN, K. S. Jr. 1992. Borboletas da Serra do Japi: Diversidade,
habitats, recursos alimentares e varia~ao temporal, pp. 142-187,
18 figs. In Morellato, L. P. C. (ed .), Hist6ria natural da Serra do
Japi. Ecologia e preservac;:ao de uma area florestal no sudeste do
Brasil. Campinas, Editora da Unicamp/Fapesp.
DEVRIES, P. J. 1987. The butterflies of Costa Rica and their natural
history, Princeton University Press, Princeton, New Jersey.
FREITAS, A. V. L. & P. S. OLIVEIRA. 1992. Biology and behavior of
the Neotropical butterfly Eunica bechina (Nymphalidae) with
speCial reference to larval defense against ant predation. J. Res.
Lepid.31:1 - 11.
- - - . 1996. Ants as selective agents on herbivore biology: effects
on the behavior of a non-myrmecophilous butterfly. J. Anim.
Eco!. 65:205-210.
FUKUDA, H., K. KUIlO, T. KUZUYA, A. TAKAHASHI, B. TANAKA, M.
WAKABAYASHI & T. SHIROZU. 1972. Insects' life in Japan.
Hoikusha Publishing Co., Ltd.
HARVEY, D. J. 1991. Higher classification of the Nymphalidae
(Appendix B), pp . 255-273. In H. F. Nijhout, The developm ent
and evolution of butterfly wing patterns. Smithsonian Press.
HEADS, P. A., & J. H. LAV>'TON. 198.5. Bracken, ants and cxtrafloral
nectmies. III. How insect herbivores avoid ant predation. Ecol.
Entomol. 10:29-42.
LOEFFLER, C. C. 1996. Caterpillar leaf folding as a defense against
predation and dislodgement: staged encounters using Dichomeris (Gelechiidae ) larvae on goldenrods. J. Lepid. Soc .
.50:245- 260.
MALICKY, H. 1970. New aspects of the association between
lycaenid larvae (Lycaenidae) and ants (Formicidae,
Hymenoptera). J. Lepid. Soc. 24:109-202.
MORRELL, R. 1954. Notes on the larval habits of a group of
nymphalid butterflies. Malay. Nat. Journ. 8:157-164.
STAMP, N. & T. M. CASEY. (EDS.). 1993. Caterpillars: ecological and
evolutionary constraints on foraging. Chapman & Hall. London.
ANDRE VICTOR LUCCI FREITAS, Museu de Hist6ria Natural, lnstituto
de Biologia, Universidade Estadual de Campinas, CP 6109, 13083970, Carnpinas, SF, Brazil.

Received for publication 19 January 1999; revised and accepted 10
December 1999.

Date ofTssue (Vol. .53, No.3): 16 June 2000

