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Diverse authors have reported a large number of cases
about interactions between Formicidae and Vespidae (e.g.
Rusina, 2011). Most interactions are related with cases of
predation by ants on wasp nests or directly on solitary species
(e.g. Schatz et al., 2006). These cases are more frequent in
tropical areas than in temperate areas (Jeanne, 1979). The
observations in Europe are mostly related to attacks by ants
on paper wasp (Polistes sp.) nests (e.g.Turillazzi & Ugolini,
1979; Rusina, 2011; Kozyra & Baraniak, 2016; Pérez-Bote
& Mora-Rubio, 2018). Paper wasps build open and exposed
nests that resemble an upside-down umbrella, whereas Vespa
nests are protected by a carton envelope with a single opening
towards the outside. The biological function of this envelope is
to protect the colony and maintain an adequate microclimate,
constant humidity and temperature (Klingner et al., 2005),
being specially suggested as an adaptation to reduce ant
predation (Jeanne, 1975). Other interactions between these
groups have been described as mutualisms or commensalisms,
being especially common in tropical areas. Thereby, several
authors have reported that some species of arboreal wasps
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Abstract

Because social wasps often defend their nests by inflicting
painful stings or bites, some animals associate with them looking
for protection against potential predators. Some neotropical
vespids are known to maintain associations with other insect
and vertebrate taxa, such as birds and bats, however there
are not previous records about associations between ants and
hornets in Europe. In this study, we reported the first case of
association between the arboreal ant Camponotus fallax and
the European hornet Vespa crabro in Europe. The observations
were made in Central Spain, where two colonies of C. fallax
were found in two different avian nest-boxes inhabited by V.
crabro when spotless starlings finished their breeding season.
The reasons of this possible association are also discussed.

(e.g. Polybia rejecta and Synoeca virginea) build their nests
close to Azteca chartifex nests in French Guiana and Brazil
(Somavilla et al., 2013; Souza et al., 2013; Leguen et al.,
2015). This association supposes a benefit for both species
(reciprocal protection from attacks of birds and other ants),
so it could be considered as a mutualism. Moreover, other
study carried out by Corbara and co-authors (2018) in French
Guiana showed that nests of the arboreal wasp Protopolybia
emortualis are found close to those of Dolichoredus bidens,
an aggressive arboreal ant. This species protects wasps from
attacks of army ants, which means a benefit for them but no for
ants, so this association seems to be a kind of commensalism.
As far as we know, it has not been previously recorded in
Europe any case that demonstrates a possible relationship
between ants and European hornets, Vespa crabro (L., 1758).
Therefore, observations reported here might be the first that
demonstrates a relationship between these insects.

The observations took place on November 23rd and
24th, 2018, in a nest-box population of spotless starling
(Sturnus unicolor, Temminck 1820) located in central Spain
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(Soto del Real, Madrid; Lat. 40.451820, Long. -3.452038,
alt. 920-940 m. above sea level). Our study area is a holm-
oakdehesa ecosystem covered by a deciduous wood land
of Quercus pyrenaica (Willd) and Fraxinus angustifolius
(Tourn. ex L.), with intercalations of Acer monspessulanum
(L.) and Crataegus monogyna (Jacq.), with abundant open
areas used by a low load of bovine and equine cattle. This
area exhibits a Continental Mediterranean climate (Koppen-
Geiger climate classification: Csb category (reviewed in Peel
et al., 2007)) with hot and dry summers (Muriel et al., 2015).
This starling colony consists of 246 nest-boxes and is located
about 1.5-2.5 kilometres from Soto del Real. During both
days, revisions of spotless starling nest-boxes were made in
order to count how many of them were occupied by nests
of European hornets. In two out of the seventeen nest-boxes
(11.67%) that contained hornet nests from the current year,
it could be observed how a great number of Camponotus
fallax (Nylander, 1856) specimens occupied their tops, just
below the carton envelope. Both nest-boxes (separated from
each other by a distance of 636.91 m) were hooked on
branches of two specimens of Q. pyrenaica (Lat. 40.7472077;
Long. -3.8147455; alt. 924 m.and Lat. 40.7479135; Long.
-3.8084156, alt. 925 m.), being located 3 metres above ground
level, approximately. As a matter of fact, formicids appeared
within the protective carton envelope, between the upper
wall of the nest-box and the first comb of the nest. The first
nest was occupied by several V. crabro specimens, whereas
the second one was unoccupied, presenting a poor condition
(incomplete combs and envelope). The nest deterioration
could be a consequence of the destruction by starlings, which
want to take possession of the nest-box after the reproductive
cycle of V. crabro. In turn, the first nest contained a higher
quantity of C. fallax specimens than the second one. In fact, in
the first nest we found reproductive specimens (winged ants),
larvae and workers (ca.250) (Fig 1a), whereas in the second

nest only workers and very few larvae (ca. 25) were found (Fig
1b). This fact could be related to the abandonment of the nest
by hornets or the cleaning of the nest-box by starlings. The
occupation of avian nest-boxes by ants has been previously
reported in Europe. Thus, Lambrechts and Schatz (2014)
observed, in a study carried out in southern France, that some
parid nest-boxes (1.9% of bird nest-boxes in a rural woodland
plot, and 16.7% in an urban plot) were occupied by C. fallax.

Taking into account previous studies, the case presented
here does not seem to be related to any kind of predation (no ants
were observed in the combs of the nest) or mutualism (there
is no clear benefit for hornets as result of this relationship).
However, it must be considered that C. fallax is a species with
nocturnal habits (Yamamoto & Del-Claro, 2008) and that the
revisions were made during the day. Still, it is possible that
C. fallax takes advantage of the protection and refuge that the
nest-box and the hornet nest offer, or even of the microclimate
generated by the envelope and the metabolism of pupae, larvae
and adult of European hornets (Schmolz et al., 1995; Klingner
et al., 2005). Thus, this association could be considered a
kind of commensalism, similar to that described by Corbara
and co-authors (2018), but resulting in a benefit for ants, not
for hornets. In addition, ants could be using the honeydew
produced by larvae as a source of food, thereby resulting in a
case of trophobiosis. This mutualistic relationship is common
between ants and insects ‘Homoptera’ (Delabie, 2001), and
there are also reports of some species of Mutillidae that take
advantage of the honeydew produced by the larvae of some
Polistes wasps species (e.g. Uboni & Lorenzini, 2013; Mora-
Rubio & Pérez-Bote, 2018). On the other hand, it is very
likely that hornets were unaware of the existence of ants
in their own nest, because C. fallax specimens were found
within the outer envelope. Because of that, this relationship
between ants and hornets could be described too as a case
of plesiobiosis [original term introduced by Wheeler (1901)].

Fig 1. a: adults (workers and reproductive specimens) and larvae of Camponotus fallax in the first nest. b: workers on
the second nest.
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It is defined as the occasional or regular closeness between
nests of two colonies of social insects, without biological
interdependence (low or no contact between both of them)
(Kanizsai et al., 2013). This kind of association is common
between ants (Czechowski & Vepsildinen, 1999; Kanizsai et
al., 2013; Kvifte et al., 2017), but there are no observations
of this relationship between ants and hornets. Thus, this
would be the first report of plesiobiosis between these two
groups. This interspecific tolerance could be a consequence of
similar cuticular hydrocarbon profiles between C. fallax and
V. crabro, since different studies have shown that several
heterospecific insects are able to integrate into social insect
colonies thanks to these surface hydrocarbons which play an
important role in nestmate recognition (Howard et al., 1980;
Vander Meer et al., 1989; Singer & Espelie, 1992; Layton &
Espelie, 1994).

We report here the first European record on association
between ants (C. fallax) and European hornets (V. crabro). We
have exposed all the possible interactions that could explain
this association between both species throughout the text, but
further studies should carry out more precise monitoring in
order to determine what kind of interaction is really happening
between these common hymenopterans of our forests.
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