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Abstract. Different species visit or exploit cavities for survival or reproduction, including human-made boxes. Ants and Paridae from
mainland southern France share artificial boxes at different life-history stages. Colonies of the ant Crematogaster scutellaris occasionally
prevent Paridae from roosting or breeding in boxes and therefore might influence nest-site selection in avian cavity-nesters. Factors that
influence coexistence or avoidance in bird-ant interactions in the Mediterranean region are discussed.
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Introduction

Different species interact and influence how and
where individual species will live and reproduce.
This has also been shown in studies of vertebrate-
invertebrate interactions (Thompson 1988, Loye &
Zuk 1991, Clayton & Moore 1997, Veiga et al. 2013).
Birds are often in contact with insects (Meoller 1989,
Loye & Zuk 1991, Christe et al. 1994, Clayton &
Moore 1997), including different species of ant (e.g.
Haemig 1997, Estany-Tigerstrom et al. 2013). Birds
and ants can share or compete for resources at places
where birds roost or breed, as shown in studies that
used human-made boxes as tools (e.g. Juskaitis 1995,
Roy et al. 2013). Birds and different species of ant
interact directly or indirectly during the reproductive
or non-reproductive life-history stages (e.g. Judson &
Bennett 1992, Haemig 1997, 1999, Estany-Tigerstrom
et al. 2013). Ants may influence how and where birds
look for food or vice versa (Haemig 1992, 1996,
1997). Birds can exploit ants for plumage maintenance
or as food source (e.g. Judson & Bennett 1992). Ants
sometimes have been reported to predate on bird
nestlings (Haemig 1999, Lambrechts et al. 2008).
However, investigations on causes and consequences
of interactions between avian hole-nesters and ants
sharing the same cavities are rare, despite numerous
long-term investigations on cavity breeding birds
throughout Europe.

A preliminary study described various interactions
between ants and breeding Paridae in two distinct oak
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habitat types in Corsica (Lambrechts et al. 2008). Here
we present the first results of nest box sharing between
ants and Paridae from two study plots from continental
southern France near Montpellier. Different species of
ant observed in nest-box chambers erected to study
avian cavity-nesters were monitored in more detail
in one study year. Several ant species, especially
Crematogaster scutellaris (e.g. Souli¢ 1961), are
found in boxes erected to attract avian cavity nesters.
A simple mechanism is presented how C. scutellaris
ants may prevent Paridae from roosting or breeding
in cavities.

Material and Methods

Concrete or wood-concrete Schwegler-type boxes
with the same internal dimensions were occupied
by blue tits (Cyanistes caeruleus), great tits (Parus
major), or other cavity-exploiters, like mammals
or insects. The boxes were visited by ornithologists
and students following basic protocols presented in
Lambrechts et al. (2008, 2010). Boxes were usually
checked at least once a week from prior to nesting
till the birds leave the nest, usually from March till
June. In long-term studies that use nesting boxes as
a tool, old bird nests (i.e. from a former breeding
season) or nests from mammalian or invertebrate
hole-nesters were removed prior to the onset of each
avian breeding season (Mpller 1989, Lambrechts et
al. 2007, 2008, 2010). Ants recolonized yearly empty
boxes or shared boxes with breeding or roosting tits



in our rural woodland plot monitored since 1991
(plot R dominated mainly by oak Quercus humilis,
La Rouviére; Dias & Blondel 1996, 89-273 boxes
per year, 1991-2008), despite efforts to remove
ants. Because the ornithologists did not identify ant
species in plot R we present here the long-term data
ignoring ant species identity following Lambrechts
et al. (2008). Quantifying exact ant numbers was
practically impossible. Our study therefore focused
on presence versus absence of ants in boxes. In each
study year, we classified each box either as “empty”
or “exploited” by ants. In an “empty” box, ants were
never seen or reported despite the multiple visits per
box per year. In a box exploited by ants, only the
first ant observation per season was considered. We
calculated for each study year the % of boxes that
contained ants, and then calculated an average value
for the whole study period. These same procedures of
data selection were used by Lambrechts et al. (2008).
In 2008, we identified which species of ant occupied
avian boxes. C. scutellaris ants and their activities
were monitored in more detail in both the rural
woodland plot R (Plot R: 224 boxes) and an urban
Plot C (field experimental garden, CNRS Campus,
route de Mende, 10 boxes). C. scutellaris ants that
occupied the avian nesting boxes could either be
classified as “foragers” when they were moving in
the boxes in the absence of ant eggs, or as “nesters”
when workers were taking care for a brood or when
they expressed signs of nesting (cf. Lambrechts et al.
2008). C. scutellaris often colonised nest boxes in large
numbers, frequently exceeding ca. 300 individuals
per box. Blatrix et al. (2013) identified ant species
other than C. scutellaris based on individuals brought
to the laboratory (Camponotus fallax, Camponotus
lateralis). Ant species identity could not be determined
during one visit at one box (Plot R, box 330, 13 June
2008). The described morphological and behavioural
characteristics of the unidentified species differed
from those of C. scutellaris, C. fallax, and C. lateralis.

Results and Discussion

Despite the efforts to remove ants prior to the onset of
bird nesting at plot R, ants were frequently observed
within the boxes between half March and the end of
June (% of boxes with ants: 19.4 = SD 14.4, 1991-
2008). Ants were usually observed in boxes that did
not contain bird nesting material (54.5 £ SD 20.2
%). However, ants were also observed in boxes
that contained bird nests prior to the onset of egg
laying (13.3 = SD 9.7 %), during the bird egg stage
(8.4 = SD 10.1 %) or during the bird nestling stage
(7.9 % £+ SD 5.5 %). Ants were also found later in
the season shortly after the birds fledged (16.1 £ SD
16.5 %). Ants were reported in boxes that contained
nests constructed by great tits or blue tits, therefore
confirming the conclusions from the study in Corsica
(Lambrechts et al. 2008).

In urban plot C, ants visited or occupied 70 % of
the boxes provided. This relatively high occupation
rate could either be attributed to the fact that ants
were not removed before the onset of avian nesting
or local “unidentified” environmental characteristics
favoured ants.

In 2008, we identified C. scutellaris in > 80 % of
the boxes that contained ants both in plot R (81.5 %)
and plot C (83.3 %). This species is an arboricolous,
polydomic (with secondary nests) and dominant
species in Mediterranean trees (Soulié 1961, Casevitz-
Weulersse 1970, 1972, Schatz & Hossaert-McKey 2003,
Cagniant 2005, Debout et al. 2007, Estany-Tigerstrom
et al. 2010). Its alarm pheromone toxic and repellent
towards different ant and invertebrate species (Marlier
et al. 2004) may explain this numeric and behavioural
dominance. Boxes were occasionally visited or
occupied by Camponotus fallax (plot R: 1.9 %; plot C:
16.7 %) or Camponotus lateralis (plot R: 7.8 %). The
species C. lateralis, mimics C. scutellaris workers in
colour, size, and shape, and is known to forage on the
same sectors without apparent interspecific hostility
(Kaudewitz 1955, Soulié 1961, Blatrix et al. 2013). C.

Table 1. The number of boxes with or without Crematogaster scutellaris activity in rural woodland plot R in 2008. Boxes were rarely

occupied by ant species other then C. scutellaris (see main text).

Tree species

Q. humilis Q. ilex Others
with brood 30 5 2
. with mud without brood 6 1 2
Nesting .
large colony without brood 7 2 2
Total 43 (25.7 %) 8 (36.4 %) 6 (40.0 %)
Foraging 42 (25.2 %) 5(22.7 %) 4(26.7 %)
Boxes without Crematogaster 82 (49.1 %) 9 (40.9 %) 5(33.3 %)
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fallax is found in dead wood in oak forest and has an
omnivorous diet (Blatrix et al. 2013).

C. scutellaris colonies have been seen closing nest-
box entrance holes with mud or filling up boxes with
mud (2008: plot R: 37 %, 30 colonies; plot C: 25 %,
4 colonies) (see also Table 1). That C. scutellaris
can have an important impact on Paridae is clearly
illustrated with long term observations of a single
nest box in plot R (box 49). In this box, C. scutellaris
blocked the cavity entrance hole with mud for more
than six years. Blocking cavity entrances with mud
therefore seems to be a simple mechanism to prevent
avian hole-nesters from roosting or nesting. This
would imply that C. scutellaris can have a significant
impact on where Paridae from Mediterranean southern
France will breed.

The probability that ants occupied a box-chamber was
similar for boxes attached to broad-leaved deciduous
and evergreen oak trees (Table 1), supporting
conclusions from the Corsican study reported in
Lambrechts et al. (2008). Ants therefore seemed
to be mainly attracted by the cavity or its content
independent from the chemical or morphological
characteristics of the oak tree supporting a box,
although tree morphology may influence ants’
capacities to dig holes in bark (Souli¢ 1961, Casevitz-
Weulersse 1970, 1972, Debout et al. 2007, Blatrix
et al. 2013). We cannot exclude that tree species
other than oak might influence where ants will forage
and nest.

In winter, free-ranging blue tits have been seen
roosting in boxes occupied by C. scutellaris colonies,
i.e. when ambient temperatures were low and ants
immobile. In laboratory conditions, we observed
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that continental C. scutellaris ants drink tap water. It
suggests that bird-ant interactions are influenced by
spatial variation in ambient temperature or humidity
in or around cavities used for roosting or nesting.
Ants and Paridac most probably coexist already
for a long time in the Mediterranean region, and
therefore may have evolved mechanisms favouring
co-existence or avoidance, such as development
of repulsive odours not killing ants or preventing
ants from entering cavities occupied by birds, or
vice versa. Anecdotic observations of successful
coexistence between Crematogaster ants and blue
tits sharing simultaneously artificial nesting boxes
have only been reported in Corsica (Lambrechts et
al. 2008). Crematogaster ants predating on healthy
nestlings were not observed in our study plots in
mainland southern France, although the ants were
observed on dead nestlings (M. Lambrechts, pers.
obs.). In contrast to many other study regions, tit
nests from our nest box plots rarely contained nest
parasites that overwinter in cavities, such as fleas
(Loye & Zuk 1991, Christe et al. 1994, Hurtrez-
Bousses 1996, pers. obs.). Presence of ants foraging
in cavities might have subtle beneficial effects for
the birds when ants would remove invertebrates,
like fleas (Lambrechts et al. 2008). How and why C.
scutellaris ants interact with birds exploiting natural
cavities or human-made boxes require additional
field or laboratory approaches.
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