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The predatory bug Picromerus bidens is reported as a regular predator of the

Marsh Fritillary Euphydryas aurinia from the region of western Bohemia, Czech

Republic. Adult bugs attack pre-diapause larvae, either exposed or hidden in pro-

tective silken webs, and exhibit efficient behaviour, including returning to previ-

ously attacked webs. We observed predation in six out of 28 and eleven out of 21

local populations in 2003 and 2004, respectively. In addition, we observed two

attacks by nymphs on handicapped adult butterflies. Predation of Melitaeinae by

Heteroptera seems to be a widespread phenomenon, and P. bidens can act as a

substantial mortality factor in small colonies of E. aurinia.
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1. Introduction

Checkerspot butterflies (Melitaeini) have be-

come established as a model system for a wide ar-

ray of ecological phenomena. Still, a recent syn-

thesis by Ehrlich and Hanski (2004) points to

some gaps in understanding their biology. One

relatively unexplored field is the natural history

of checkerspots’ predators. In their review, Van

Nouhuys and Hanski (2004) state that “general

importance of natural enemies for the [checker-

spot] population dynamics is largely unknown, or

have been studied only at a few locations”. The

review mentions only two insect predators of the

Marsh Fritillary Euphydryas aurinia (Rottem-

burg, 1775): Poecilus versicolor (Coleoptera:

Carabidae) and a bug, citing Wilkinson (1907) for

both records. This scarcity of information is sur-

prising, because the ecology of E. aurinia has

been intensively studied (e.g., Warren 1994,

Wahlberg et al. 2002, Anthes et al. 2003, Kon-

vicka et al. 2003, Wang et al. 2004). Clearly, there
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still is a need “to further study the natural history

and host ranges of the predators and parasitoids”

(Van Nouhuys & Hanski 2004).

We report here our observations of predation

by the bug Picromerus bidens (Linnaeus, 1758)

on both pre-hibernation larvae and adult butter-

flies of E. aurinia.

2. Material and methods

The distribution of E. aurinia in the Czech Re-

public is restricted to western Bohemia, where it

forms relatively small local populations (”colo-

nies”) restricted to wet meadows and non-inten-

sive pastures. Closely adjoining colonies are in-

terconnected by adult dispersal and exhibit a

metapopulation dynamics (Hula et al. 2004).

Adult butterflies are on wings from late May until

late June. Females lay batches of eggs on leaves

of Succisa pratensis, and larvae feed on that plant

communally in loose silk-woven nests until hi-

bernation. Prior to hibernation, they form more

compact hibernation nests. Post hibernation lar-

vae live solitarily.

We have studied the species from 2002 on-

wards, applying annual counts of larval webs at

all known sites, combined with mark-recapture

counts of adults within a system of seven inter-

connected colonies (Hula et al. 2004). Annual

numbers of occupied colonies ranged from 21 to

28 (mean = 23.3), their sizes ranged from single

nest to about one hundred nests (with annual me-

dians between ten and twenty nests). Annual

numbers of adults and larval webs exhibited a

close correlation.

The observations of predation of larvae origi-

nated during counts of larval webs, conducted

each year during the first week of September. Vis-

iting all colonies takes about a week. The time

spent at one colony site varies from twenty per-

son-minutes to about five person-hours, depend-

ing on colony size. The attacks on adults were ob-

served during the mark-recapture studies, which

consisted of daily marking of butterflies by one to

three persons, covering the entire adult flight pe-

riod (details in Hula et al. 2004).

The autumn counts of larval webs were con-

ducted to monitor population changes and we did

not record the exact numbers of bugs. It would re-

quire a different method of searches than just zig-

zagging the localities. Therefore, we only re-

corded if we had observed predation per site, and

so we do not know the exact numbers of the pre-

dation occasions by the bugs.

3. Results

3.1. Predation on larvae

Predation by the bug was observed every year,

but recorded in detail only in 2003 and 2004. At-

tacks by the bug were observed at six out of 28 oc-

cupied colonies in 2003 (21%), and at eleven out

of 21 colonies in 2004 (52%). The colonies were

typically medium- to large-sized (> 20 larval

webs), but in one case in 2004, we observed pre-

dation within an isolated and extremely small col-

ony (19 km from the closest site, six larval webs).

The bugs attacked both exposed caterpillars

and, particularly in cooler days (< 15° C, overcast

sky), inactive caterpillars hidden in silken webs.

When feeding on exposed caterpillars, the bug

typically approached the larval mass, stalked a

larva with proboscis, walked a few centimetres

away and sucked with its proboscis protruding

onwards (Fig. 1). The larvae tried to escape by

wiggling their bodies, but out of some fifty obser-

vations, the efforts never succeeded. After con-

suming the prey, the bug typically returned to the

larval group and singled out another caterpillar. In
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Fig. 1. Adult Picromerus bidens preying on larva of

Euphydryas aurinia. Note the silken meshing of larval

web in the right. Environs of Karlovy Vary, western Bo-

hemia, 2 September 2003. © V. Hula.



one case, we observed five such returns. When at-

tacking larvae hidden in the web, the bug first ex-

plored web surface, trying to locate an opening.

In three cases, it punctured the encasing silk and

poked its proboscis within the web for a few sec-

onds, until it pierced a larva. One larval group

was usually attacked by a single bug, but in one

case, three bugs exploited one web.

3.2. Predation of adults

Observed twice, in both cases on handicapped

butterflies. In 2003, a nymph of the bug stalked a

butterfly that loosely hanged from a low-situated

spider’s web, still trying to escape. We captured

the bug while it fed on the butterfly and photo-

graphed it while feeding (Fig. 2). In 2004, we en-

countered a nymph sucking on a male butterfly

that was worn so heavily that it was unable to fly.

4. Discussion

Picromerus bidens is a generalised predator of a

wide range of insects, including hymenopteran,

coleopteran and lepidopteran larvae (Larivière &

Larochelle 1989, Volkov & Tkacheva 1997). For

such a generalist, larvae of E. aurinia represent an

important food source in early autumn, when

only a few larvae of other species occur in high

densities. The bug attacks the larvae quite effi-

ciently and visits a single larval group repeatedly.

Hence, it might act as a substantial mortality fac-

tor. Although it is unlikely to be a threat to the sur-

vival of large colonies, it might deplete small pop-

ulations, such as the one consisting of six larval

webs. We observed attacked adult butterflies only

when damaged or already entrapped.

Predation by Heteroptera has been observed

in other Melitaeini as well. Van Nauhuys and

Hanski (2004) list predation on neonate Euphy-

dryas gilletti (Barnes, 1897) by unspecified

Miridae, and predation on Melitaea cinxia (Lin-

naeus, 1758) by Pentatomidae. Vrabec and Jindra

(1998) reported substantial larval mortality of

Euphydryas maturna (Linnaeus, 1758) caused by

Picromerus bidens.

The majority of checkerspot species develop

on plants containing iridoid glycosides or (as in

the case of E. aurinia that feeds on Succisa

pratensis) secoiridoids, which they sequester for

their defence (Wahlberg 2001, Suomi et al.

2003). Although the distastefullness of E. aurinia

was not yet conclusively assayed, supportive in-

dices include relatively slow flight, faking death

when handled, aposematically coloured last-

instar larvae and pupae, and larval gregarious-
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Fig. 2. Nymph of Picromerus bidens

feeding on adult Euphydryas aurinia.

The butterfly, still alive, was hanging

from a spider web. Bochov near

Karlovy Vary, western Bohemia, 18

June 2003. © V. Hula.



ness. P. bidens seems to be able to overcome

lepidopteran chemical defences (Sirepinska

1998, Vrabec & Jindra 1998, Naumann et al.

1999, Stefanescu & Ribes 2000, Dantart 2003). It

would be fascinating to study whether this bug

and other predatory pentatomids (cf. Hamilton &

Heath 1976) actually prefer chemically protected

Lepidoptera and employ their protective com-

pounds for their own defence, similarly to some

phytophagous Heteroptera that sequester plant

toxins (Aldrich et al. 1997, Tullberg et al. 2000).
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