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Abstract. The natural occurrence of predation on Leptinopterus burmeisteri Arrow and Leptinopterus femoratus (Olivier) (Coleoptera, Lucanidae,
Lucaninae) by Zelurus angularis (Stal) (Reduviinae), Apiomerus mutabilis Costa Lima, Seabra & Hathaway and Apiomerus nigricollis Stal
(Apiomerinae) (Hemiptera, Reduviidae), in the state of Sao Paulo, Brazil, is recorded. Additional data on the predatory habits of A. nigricollis are
also presented here.
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Predacao de Espécies de Leptinopterus Hope (Coleoptera, Lucanidae) por Trés Espécies de
Reduviidae (Hemiptera, Heteroptera) na Floresta Atlantica, Brasil

Resumo. Relata-se a ocorréncia de predagdo natural de Leptinopterus burmeisteri Arrow e Leptinopterus femoratus (Olivier) (Coleoptera,
Lucanidae, Lucaninae) por Zelurus angularis (Stal) (Reduviinae), Apiomerus mutabilis Costa Lima, Seabra & Hathaway e Apiomerus nigricollis Stél
(Apiomerinae) (Hemiptera, Reduviidae) no Estado de Sdo Paulo, Brasil. Dados adicionais sobre habitos predadores de A. nigricollis sdo apresentados

também.

Palavras-chave: Besouros; comportamento; percevejos predadores; predacao; presa.

eduviidae is the second largest family of true bugs
KHemiptera, Heteroptera) and all of its members are
redators. The Triatominae are the exception because of
their blood-sucking habits. Despite the lack of consensus about
the suprageneric classification of Reduviidae, more than 20
subfamilies are recognized. Harpactorinae is the largest subfamily
and is represented by the tribes Apiomerini and Harpactorini in
the New World (CaPRILES 1990; ScHuH & SLATER 1995; FORERO et al.
2008; GIL-SANTANA & FORERO 20009).

The largest and probably best known genus of Apiomerini is
Apiomerus Hahn, with more than 100 species (CAPRILES 1990;
Forkro et al. 2010). These diurnal predators live on plants, and
at least some use sticky material on the anterior tibiae to hold
prey (ScHUH & SLATER 1995; GIL-SanTANA & FORERO 2010). Many
species of Apiomerini have been revealed to be polyphagous,
attacking pest insects as well as useful insects (Costa Liva 1940b;
GIL-SANTANA et al. 2003). Apiomerus spp. prey upon insects of
different orders (Marques et al. 2003), including Coleoptera
(GiL-SanTAaNA 2002), but substantial predation activity has been
recorded on bees (Hymenoptera, Apidae), such as Apis mellifera
Linnaeus (Apinae, Apini) (Costa Lima 1940b; MARQUES et al.
2003) and in particular stingless bees (Apinae, Meliponini) (Si.va
& GIL-SANTANA 2004; GIL-SANTANA et al. 2006). Indeed, they are
commonly known as bee-killers or bee-assassins, due to their
recorded attraction to and predation on bees (BERNIKER et al.
2011). Species of Apiomerus have also been recognized as mimics
of meliponine bees (HoGUE 1993; GIL-SANTANA et al. 2003).

Apiomerus nigricollis Stal has been recorded ranging from the
states of Rio de Janeiro to the state of Rio Grande do Sul in Brazil
and ranging from the provinces of Misiones to the province of
Entre Rios in Argentina (Cosrta Lima et al. 1951; CARPINTERO 1981).
In Argentina, A. nigricollis has been found in caves of Dasypus sp.
(“armadillos”), together with Triatoma rubrovaria (Blanchard)
(Reduviidae, Triatominae), which was considered to be a possible
prey for this apiomerine (CARPINTERO 1981).

Apiomerus mutabilis Costa Lima, Seabra & Hathaway has been
recorded ranging from the states of Rio de Janeiro to the state
of Santa Catarina in Brazil and in the province of Misiones,
Argentina (Cosra Liva et al. 1951). Under artificial conditions adults
of A. mutabilis have been regularly fed with Trigona sp. (Apinae,
Meliponini) (Gi.-SANTANA & FORERO 2010).

Many, if not most members of Reduviinae are thought to be
general insect or arthropod predators. Most are nocturnal (ScHuH
& S1ATER 1995). The most speciose genus of Reduviinae in the New
World is Zelurus Hahn with more than 120 recognized species
(CarriLES 1990). Many species of Zelurus are recognized to be
mimics of wasps of the genus Pepsis Fabricius (Hymenoptera,
Pompilidae) (Costa LiMa 1940a; HoGuE 1993; VARDY 2000; GiL-
SANTANA et al. 2003).

There are few records of the predatory habits of Zelurus spp.
Some species of Zelurus have been observed preying on nymphs
of some species of Triatominae, both under natural and under
laboratory conditions (CarPINTERO 1981; CoscarON et al. 1999).
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Zelurus sp. was reported to be a predator of harvestemen
(Goniosoma sp., Arachnida, Opiliones, Gonyleptidae) in almost
all the caves visited in the study of MacHapo et al. (2003), and
Goniosoma spelaeum (Mello-Leitdo) were observed to be the prey
of Zelurus travassost (Costa Lima) in caves (TRAJANO & BICHUETTE
2010). Zelurus travassosi is also the most important predator
of the trogloxene G. spelaeum in the state of Sdo Paulo and the
troglophile Daguerreia inermes Soares & Soares (Opiliones,
Gonyleptidae), in the state of Parana, Brazil (MacHapo et al.
2003).

Zelurus angularis (Stal) was originally recorded from “Brasilia”
(i. e. Brazil) (StAL 1872). Further records based on only a few
specimens were attributed to “Itatiaia” (Costa Lima, 1940a; LENT &
WYGODZINSKY 1945), Nova Friburgo (GIr-SANTANA & ZERAIK 2002), in
the state of Rio de Janeiro and Sao Paulo, in the state of Sdo Paulo
(LENnT & WYGODZINSKY 1945).

The stag beetles are a cosmopolitan family of Coleoptera
(Scarabaeoidea), with greatest diversity in tropical regions,
especially in Asia (Fusra 2010). Four subfamilies have been
recognized and representatives of all of them can be found in the
Neotropical region (PAULSEN 2010), where about 40 genera and 210
species occur.

The Brazilian species are almost all distributed in the Atlantic Forest
biome (LUDERWALDT 1935; GROsSI & PAULSEN 2009; GROSSI 2009),
although one genus is exclusive to the Amazonian region (Vurcano &
PEREIRA 1961; RATCLIFFE 1984) and some species have been collected
in some Cerrado (savanna) areas (Grosst - unpublished data). The
generic classification of the South American lucanids is under
analysis by one of us (PCG) and some proposals have recently been
published (Grosst & Vaz-pDE-MELLO 2007; Grosst & PAULSEN 20009),
but more work is needed. There is almost no information about
the natural history of the species from South America and only for
a few genera is there any information on adult and larval feeding
habits (ONORE & BARTOLOZZI 2008; MONDACA & PAULSEN 2008; GROSSI
2009).

In Brazil and Chile for example, adults usually feed on the sap flows
of some plant species and sometimes many specimens can be found
fighting, or there may be males guarding females and in mating.
This condition is also commonly observed among other Coleoptera
families and other insects orders (Grosst 2009). Through this kind
of behavior, individuals are often exposed to predation by other
kinds of animals and also by other insects. One of these groups is the
genus Leptinopterus Hope, for which all the species occur in Brazil
and three of them also in adjacent areas of Argentina and Paraguay.
The genus is represented by 30 species and seems to be distributed
almost exclusively in the Atlantic Forest. The adults are diurnal and
the larvae feed on non-decayed dead wood (Grosst 2009).

In the present paper, the natural occurrence of predation on
two species of Leptinopterus Hope (Coleoptera, Lucanidae,
Lucaninae) by Z. angularis (Reduviinae), A. mutabilis and A.
nigricollis (Apiomerinae) (Hemiptera, Reduviidae) is recorded
for the first time.

Additional data on the predatory habits of A. nigricollis are also
presented here.

MATERIAL AND METHODS

The field observations were made in the municipality, Aruja
(23°21'14” S, 46°19’49” W), state of Sdo Paulo, Brazil during
the austral summer, between the months of October 2009 and
January 2010, at an elevation of nearly 800 m above sea levels,
over a total sampling area of around 40 ha. The area studied is a
well preserved fragment of secondary Atlantic forest with native
and exotic herbaceous and arboreal species such as Quercus sp.
(Fagaceae). The specimen collection took place in a sloping area
near at Quercus sp. plantation at the edge of the area of native
vegetation, with a difference in level of 50 meters from the lowest
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point to the highest point. Specimens were collected on almost all
the weekends over the period mentioned above. The insects were
observed alive and the observations were registered.

Leptinopterus femoratus (Olivier) seems to be a common species
in that region, and was commonly found feeding on sap flows
in the lower part of the trees (Quercus acutissima Carruthers),
at about 1.50 to 3.0 meters from the ground and was observed
from October to December. More than 20 dead specimens were
found on the ground, in some cases exactly at the moment of the
predation (Figure 1) and more than 70 specimens were collected
per year. The species L. femoratus was also observed feeding
on fermented bananas that were used to attract this and other
Coleoptera species (Figure 2). Among the smaller males, the so
called “mesodont” and “amphiodont” forms seemed to be driving
away by the presence of the Reduviidae and were sometimes seen
trying to find a lurking place below the bark of the trees or inside
a cavity (Figures 3-4). However, the larger males (“telodont”
forms) usually tried to fight with the Reduviidae, which mean
that the attack was always slower, but actually still occurred
(Figure 1).

The species L. burmeisteri seems to be an uncommon species in
that region, given that fewer than 50 specimens were found over
the same period, including the fragments. This species was not
attracted by fermented fruits and was not observed in the low
parts of the trees, but only at the highest parts, between 10 and 15
meters above the ground. The specimens were collected from mid
November to the beginning of January. If it had not been a target
for the predation by the Reduviidae, it might never have been
seen at the tree tops. Almost all the specimens were found dead
on the ground and one small male was seen under observation by
a Reduviidae specimen.

Additional data on the predatory habits of A. nigricollis, recorded
by the junior author in the city of Nova Friburgo (22° 17’ S; 42°
29’ W), at around 1000 m above sea level, in the state of Rio de
Janeiro, Brazil, are also presented here (Figures 5-6).

The Reduviidae species were identified by the second junior
author (HRG-S), in accordance with Costa Liva et al. (1951) and
GiL-SANTANA & ForerO (2010) (A. mutabilis), StAL (1860) and
Costa Liva et al. (1951) (A. nigricollis) and, Costa Lima (1940a) and
LenT & WYGODZINSKY (1945) (Z. angularis).

The Lucanidae were identified by the senior author (PCG), in
accordance with LpeErwALDT (1935) and MizuNnumMa & Nacart (1994)
and in conformity with type specimens loaned from Martin Luther
University Halle-Wittenberg (MLUH). In addition, they were
compared with previously identified material in some Brazilian
collections. Voucher specimens of the suited Reduviidae are
deposited at in the Entomological Collections of the “Museu
Nacional da Universidade Federal do Rio de Janeiro (MNRJ), Rio
de Janeiro, and the Lucanidae in “Colecdo Padre Jests Santiago
Moure” (DZUP), Curitiba, Parana.

RESULTS AND DISCUSSION

The specimens of Leptinopterus were observed feeding on sap
flows of the sawtooth oak, Q. acutissima (Fagaceae). Reduviidae
species were seen at these sites, exhibiting the behavior of
sitting and waiting for the opportunity to catch the stag beetle
specimens (Figures 2-4). The male specimens of Leptinopterus
are sometimes bigger than the Reduviidae, although they can
still kill the beetle by introducing the rostrum ventrally between
the line of the pronotum and the elytra or between the head
and the pronotum (Figure 1). Many fragments of both species
of Leptinopterus were found on the ground below the trees,
thus indicating that the Reduviidae are efficient predators of
Lucanidae species. Although there are no pictures of Apiomerus
preying the Lucanidae, the same were observed in the field during
the predation.
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Additionally, natural predation of an unidentified Curculionidae
by Apiomerus nigricollis, under natural conditions, in the city of
Nova Friburgo (22° 17” S; 42° 29” W), at around 1000 m above
sea level, in the state of Rio de Janeiro, in November 2010, is
recorded (Figure 5). The predator A. nigricollis has also been
observed to feed on Trigona sp. (Hymenoptera, Apidae, Apinae,
Meliponini) under artificial conditions (Figure 6), just like A.
mutabilis (GIL-SANTANA & FORERO 2010).

Only more extensive future fieldwork would clarify whether
the significance of predation on Leptinopterus species by Z.
angularis, A. mutabilis and A. nigricollis is that there is an
occasional relationship, or whether this genus is a frequent prey
for one or all of these Reduviidae.
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