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Abstract: From Pest Predator to Endangered Species — A sampling of thousands of dead Calosoma sycophan-
ta (Linné, 1758) specimens illustrates the collapse of ecosystem services after insecticide treatment — The
collection of the Natural History Museum Stuttgart comprises a single sampling of 6,976 C. sycophanta
(Linné, 1758) specimens, which were collected dead after a DDT treatment in 1974 at the Spanish Costa
Brava. The life cycle and behavior of C. sycophanta is perfectly adapted to its preferred prey: caterpillars and
pupae of common pest species, e.g. processionaries (7haumetopoea sp.), gypsy moth (Lymantria dispar Lin-
né, 1758), nun moth (L. monacha Linné, 1758), and brown-tail moth (Euproctis chrysorrhoea Linné, 1758).
While C. sycophanta was known as a common beneficial species in Germany in the beginning of the 20th
century, it is nowadays extinct or endangered in large parts of Western and Central Europe, due to the vast
use of pesticides against pest calamities. Hence, this sampling of 6,976 poisoned specimens exemplifies the
dramatic decline of C. sycophanta populations in Central and Western Europe at the beginning/middle of
the 20th century, and the loss of this important pest regulator by insecticide treatment.
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Zusammenfassung

Die Sammlung des Staatlichen Naturkundemuseums
Stuttgart liefert ein eindrucksvolles Beispiel fir die
erheblichen Folgen grofiflichiger Insektizideinsitze;
denn hier findet sich eine einzigartige Aufsammlung
des ehemaligen Kurators der Kifersammlung K.-W.
Harde, welcher im Juni 1974, nach einem DDT-
Einsatz in Korkeichenwildern der spanischen Costa
Brava, insgesamt 6.976 tote Individuen des Grofien
Puppenriubers (Calosoma sycophanta Linné, 1758)
nachweisen konnte. Die arboricole Art ernihrt sich
bevorzugt von den Raupen und Puppen der Prozes-
sionsspinner (Thaumetopoea sp.) und der Schadspin-
ner (Lymantriidae), unter denen auch zahlreiche
Schidlinge zu finden sind. Von diesen Beutetieren ist
in den letzten Jahren besonders der Eichen-Prozes-
sionsspinner (T]mumetopom processionea Linné,
1758) in das Blickfeld des offentlichen Interesses
geraten, da die Brennhaare seiner Raupen beim Men-
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schen zu schweren Reizungen der Haut, Augen und
Atemwege fithren konnen. Der Lebenszyklus von
Calosoma sycophanta ist perfekt auf das plétzliche
Massenauftreten seiner Beutetiere abgestimmt: So
vergehen von der Eiablage bis zur Puppenruhe durch-
schnittlich weniger als drei Wochen. Die Effektivitit
dieser Anpassung belegen Untersuchungen zur Mor-
talititsrate seiner Beute, und Berichte aus der ersten
Hilfte des 20. Jahrhunderts, welche sein massenhaftes
Auftreten in ,Raupenjahren beschreiben. Wihrend
die Art in Siideuropa noch relativ regelmiflig an-
getroffen werden kann, ist sie aus groffien Teilen Mit-
tel- und Westeuropas weitestgehend verschwunden.
Auch in Deutschland war C. sycophanta Anfang des
20. Jahrhunderts noch weit verbreitet. Heute ist die
Art in finf Bundeslindern ausgestorben bzw. ver-
schollen, in weiteren fiinf Bundeslindern ist sie vom
Aussterben bedroht und in drei Bundeslindern gilt
sie als stark gefihrdet bzw. gefihrdet. Hauptgrund

fiir die dramatischen Bestandseinbriiche des Grofden



Puppenraubers in Deutschland und in ganz Mittel-
und Westeuropa, sind grofflichige Pestizideinsitze
gegen Schidlingsbefall in Kombination mit dem lang-
fristigen kontinuierlichen Riickgang offener Wald-
strukturen. Die Aufsammlung der 6.976 toten Indivi-
duen veranschaulicht exemplarisch die Dimensionen,
in denen Populationen des Grofien Puppenraubers
schon durch einzelne Pestizideinsitze geschidigt wur-
den und werden. Zudem liefert sie damit eine plausi-
ble Erklirung fiir das rapide Verschwinden der Art aus
grof8en Teilen Mittel- und Westeuropas. Beispielhaft
zeigt sich der Verlust eines bedeutenden Schidlings-
regulators in Folge ausgedehnten Pestizideinsatzes.

1 Introduction

The collection of the Natural History Museum Stutt-
gart provides a unique historical document: in 1974
K.-W. Harde, beetle curator of the SMNS at that
time, collected 6,976 dead specimens of C. sycophanta
(Linné, 1758) in an oak forest at the Spanish Costa
Brava that have been treated with DDT shortly before

(Fig. 1).
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Fig. 1: The entire sampling of 6,976 Calosoma sycophanta specimens in 46
boxes, lined up in the collection of the National History Museum Stuttgart.

2 Pest Predator

C. sycophanta is a tree dwelling ground beetle (Fig. 2),
which is feeding on caterpillars. It reaches a length of
up to 34 mm (MULLER-MOTZFELD 2006). Preferred
prey are caterpillars of processionaries (7haumeto-
poea sp.) and tussock moths (Lymantriidae), among
the latter pest species like gypsy moth (Lymantria
dispar Linné, 1758), nun moth (L. monacha Linné,
1758), and brown-tail moth (Euproctis chrysorrhoea
Linné, 1758) (e.g., TRAUTNER 2017). In the last
decades, especially the larvae of the oak processionary
(Thaumetopoea processionea Linné, 1758; Fig. 3) got

Fig. 2: Calosoma sycophanta preys on 200-400 caterpillars per year and can
reach an age of 4 years. Image: Andreas Haselbock

into public focus as health problem, due to their toxic
defensive bristles causing skin and respiratory inflam-
mation (BRASICKE & STEIN 2014; RAHLENBECK
& UrtikaL 2017). The lifecycle of C. sycophanta is
perfectly adapted to mass reproductions of their prey:
The beetle larvae hatch 3-10 days after egg deposition
and only need 13 days of feeding time before they go
into the ground for pupation (NOLTE 1939). Adults
prey on 200-400 caterpillars per year. The single
larvae consume, depending on prey size, 37-95 cater-
pillars (BURGESS 1911). WESELOH (1985) reported
from an oak forest in Connecticut (USA) that larvae
of C. sycophanta destroyed 40 % of the gypsy moth
pupae.

BURMEISTER (1939) described the beneficial ap-
pearance of C. sycophanta as follows: ‘In years of high
caterpillar occurrence it appears massively and spreads
over vast distances by flight. It comes in flocks into the
gardens of the cities, where it successfully supports the
destruction of the tree pests” And also: “The larva of

Fig. 3: Caterpillars of the oak processionary (Thaumetopoea processionea) are
favourite prey of Calosoma sycophanta. Image: Andreas Haselbock
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Fig. 4: All of the 6,976 specimens are well prepared, and in good condition, due
to the short time between poisoning and sampling.

Calosoma preferably enters processionary nests, where
it causes tremendous devastation.

3 Endangered Species

While C. sycophanta still can be found quite fre-
quently in Southern Europe, it disappeared from most
parts of Central and Western Europe. In Germany, C.
sycophanta was a common species in the beginning of
the 20th century (TRAUTNER et al. 2014). By now, it
is regarded as extinct in five federal states (SCHNIT-
TER & TROST 2004; KIELHORN 2005; GURLICH
et al. 2011; HANNIG & KAISER 2011; HARTMANN
2011), critically endangered in another five states
(SCHEFFLER et al. 1999; ASSMANN et al. 2003; LOR-
ENZ 2003; MULLER-MOTZFELD & SCHMIDT 2008;
GEBERT 2009), endangered in two states (MALTEN
1998; TRAUTNER et al. 2005), and vulnerable in one
state (SCHULE & PERSOHN 2000).

The main reason for this dramatic decline in Cen-
tral and Western Europe is the vast use of pesticides
against pest calamities, combined with the steady
decrease of open forests (TRAUTNER 1996).

4 Conclusions

This sampling of 6,976 poisoned specimens within a
short period of time exemplifies the tremendous dam-
age on C. sycophanta populations by insecticide treat-
ment. It illustrates their dramatic decline in Central
and Western Europe at the beginning/middle of the
20th century.
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Since C. sycophanta acts as a key antagonist and
regulator of pest species, the loss of this species is also
a major loss of an important ecosystem service.
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