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Ants inhabiting oak Cynipid galls in Hungary

Oaks are known to harbour extremely rich insect communi-
ties, among them more than 100 species of gall wasps (Hy-
menoptera: Cynipidae) in Europe (Csoka et al. 2005, Melika
2006). Some gall wasp species are able to induce large and
structurally complex galls that can sometimes be abundant
on oaks, providing attractive shelters for several arthropod
taxa including ant species.

Ants are among the most important players in many
ecosystems and they are also considered to act as ecosystem
engineers (Folgarait, 1998). They are also famous for having
ecological or physical interactions with a great variety of
other organisms, such as gall wasps. Ants are known to tend
aphid colonies on the developing galls and, as general pred-
ators, they prey on arthropods approaching the protected
aphid colonies. Some oak cynipid galls secrete honeydew on
their surface. This sweet substrate attracts ants and, in re-
turn, the ants protect the galls from predators and parasi-
toids (Abe, 1988, 1992; Inouye & Agrawal 2004; Nicholls,
2017). Beyond this obvious ecological interaction between
gall wasps and ants, this association continues after the gall
wasp’s life cycle has ceased.

Certain galls are known to serve as either temporary or
permanent shelter for many ant species. Some galls (e.g. An-
dricus hungaricus (Hartig), Andricus quercustozae (Bosc),
Aphelonyx cerricola (Giraud)) are large enough even for re-
productive ant colonies. The advantages of galls as nesting
logs are multifaceted. The combination of the thick wall and
the hard outer layer of the gall is known to provide efficient
protection against parasitoids and some gall inducer preda-
tors (Stone & Schonrogge, 2003; Cséka et al., 2005; Bailey et
al., 2009) but also for the ants occupying the galls after the
gall wasps have left. The bigger galls provide a great thermal
insulation, and the outer surface of the layer remains water-
proof for several years. Excavation of inner chambers, re-
quired by the growing colony, is not challenging for ants ei-
ther. Partly due to their high tannin content (Stone et al.,
2002; Csoka et al., 2005) the gall’s decomposition may take 6
to 8 years (personal observation), offering long-term shelter
solutions for ant colonies.

The diversity and abundance of galls suitable for being
ant shelters help the establishment of the ant communities,
thereby indirectly support maintaining healthy forest eco-
systems. However, to date, a very little is known about the
details of this ant-gall wasp commensalism. Information re-
garding this field can only be obtained from little and rela-
tively old literature (Schmitz, 1950; Torossian, 1971a, b; Es-
palader & Nieves-Aldrey, 1983).

In this paper we compare our own, original Hungarian
data with the information found in the relevant European
literature.

The most commonly used gall species were the A. quer-
custozae, A. hungaricus and Aphelonyx cerricola. The main
characteristics of the three most common galls housing ants
are described below:

Andricus quercustozae asexual gall: A widespread and
common western palearctic species, found from North Afri-
ca across Southern Europe to Asia Minor. In Central and
Eastern Europe it was found mainly on Q. pubescens and Q.
robur and occasionally on Q. petraea and Q. frainetto. Unilocu-
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Figure 1. Inner structure of the asexual Andricus quercustozae gall in-
habited by ants.

Figure 3. A group of asexual Aphelonyx cerricola galls.

lar. Large, almost spherical gall when mature, reaching 40
mm in diameter. It has a system of cavities around the inner
gall (Fig 1).

Andricus hungaricus asexual gall: A locally abundant gall
that is restricted to Hungary and the Balkans. It develops
almost exclusively on Q. robur. Spherical, unilocular gall up
to 40 mm in diameter. It has an inner chamber (Fig 2).

Aphelonyx cerricola asexual gall: Native and relatively
common in central and Southern Europe, but a recent inva-
sive species in Britain. Host are Q. cerris and its closely relat-
ed oaks (Q. ithaburensis, Q. libani, Q. trojana). Unilocular, of-
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Table 1. Known ant species/gall types associations in Hungary. Bold: ant species/gall type association known only from Hungary.
Abbreviations of the gall types: ACG-Andricus conglomeratus, ACR-Andricus coronatus, AGT-Andricus glutinosus, AHU-Andricus hungaricus,
AKL-Andricus  kollari, ALC-Andricus lignicola, AQC-Andricus quercuscalicis, AQT-Andricus quercustozae, APC-Aphelonyx cerricola,

SYP-Synophrus politus.

Tree Ground Both

Ant species/ gall types ACG ACR AGT ALC AQT APC SYP AHU AQC AKL  No. gall types

@ @ &) &) ® &) ®) @ &) @
Camponotus fallax 0 0 0 0 19 0 0 0 0 0 1
Colobopsis truncata 0 1 2 0 4 6 2 0 0 0 5
Dolichoderus quadripunctatus 0 0 0 0 21 0 1 0 0 1 3
Lasius platythorax 0 0 0 0 0 0 0 4 0 0 1
Temnothorax affinis 1 1 2 1 6 3 0 0 0 0 6
Temnothorax albipennis 0 0 0 0 1 0 0 0 0 0 1
Temnothorax crassispinus 0 0 0 0 0 0 0 63 2 1 3
Temnothorax parvulus 0 0 0 0 0 0 1 0 0 0 1
Temnothorax tuberum 0 0 0 0 1 0 0 0 0 0 1
Temnothorax turcicus 0 0 0 0 35 0 0 0 1 0 2
Temnothorax unifasciatus 0 0 0 0 2 0 0 0 0 0 1
Number of inhabited galls 1 2 4 1 89 9 4 67 3 2

ten found in groups (Fig 3). Gall is irregularly ovoid, often
growing around the stem, reaching a diameter of 10-20 mm
when mature. It has an empty space around the inner gall.

The galls were collected from different areas of Hungary for three
years, (2014-2016). Abandoned galls were collected from trees
heights up to approx. 2 meters and from the ground. Except for Syn-
ophrus politus (Hartig), they were all asexual galls of the given spe-
cies. Synophrus species are inquiline and not proper gall wasps in
strict meaning (Cséka et al., 2005; Melika, 2006). The samples were
collected selectively, the older galls were chosen, with visible emer-
gence hole with the highest chance of ants occupying them. Accord-
ingly, we have no data on how frequently ants occupy certain suita-
ble galls. However, after developing a “searching” image, the ant-
inhabited galls can be chosen with more than 50% efficiency without
seeing the ants themselves. The gall types were determined by GC,
the ants were determined by SC, the majority of data were collected
and the analyses were done by AMF.

We collected 182 ant-occupied galls induced by 10 gall wasp
species in Hungary within this three-year campaign. Alto-
gether eleven ant species were found in these galls (Table 1).
We found six Temnothorax, one Camponotus, one Colobopsis
and one Dolichoderus species in the galls collected from trees.
The Temnothorax crassispinus (Karavajev) ant species was
found most frequently in the galls from the ground (mainly
A. hungaricus, seldom Andricus kollari (Hartig) and Andricus
quercuscalicis (Burgsdorf) asexual galls) and Lasius platythorax
(Seifert) was exclusively found here too. One ant species,
Temmnothorax turcicus (Santschi) was found in galls both from
the ground and from the trees.

Our data reveals that ants occupying the galls on the
ground and on trees are separated distinctively. The Temmno-
thorax crassispinus was only found in galls from the ground,
while the T. turcicus was only present (with a single excep-
tion) in galls from trees. It is also apparent that certain spe-
cies (e.g. Lasius spp.) only use the galls as occasional shelters
just like the Synophrus politus gall with a smaller hollow but
with very good protection which can only be a temporary
home for the Colobopsis truncata species (Fig 4). Moreover,
the larger galls can also be suitable for the young colonies of
certain larger species (e.g. Camponotus).

In case of the 3 most common ant species found in galls
(T. crassispinus - Fig 5, T. turcicus - Fig 6 and D. quadripuncta-
tus - Fig 7), different developmental stages were seen (lar-
vae, queen). This seems to prove that the species have re-
productive colonies in the galls.

Hungarian results were compared to French and Spanish
results (Table 2). Among the ant species examined by To-
rossian (1971ab) in France, there are multiple species record-
ed both in galls on the ground and on trees, however accord-
ing to our results, only Lasius platythorax and Temnothorax
crassispinus species live exclusively on the ground, the T. tur-
cicus can be found both on the ground (very rarely) and on
trees, while the remaining species live only in tree galls. To-
rossian (1971ab) categorised the galls based on their distance
from the ground. Some ant species were only found in galls
on the ground (e.g. Lasius niger, Aphaenogaster subterranea)
the other examined species however were found both in
galls on the ground and at different tree heights (e.g. Doli-
choderus quadripunctatus, Camponotus fallax, C. truncata). It al-
so has to be mentioned in connection with the T. turcicus
species that, in most cases (97%), it was found in galls from
the trees, namely in the Andricus quercustozae species, and
only once in the Andricus quercuscalicis gall from the ground.

Three species (Camponotus fallax, Colobopsis truncata, Doli-
choderus quadripunctatus) were found in all 3 countries. Simi-
larly to the Spanish results (Espalader and Nieves-Aldrey
1983), the majority of ants, 8 species altogether, were found
in the Andricus quercustozae galls. Ants in the Andricus kollari
and the Synophrus politus galls had a less significant presence
both in the Hungarian and the Spanish examinations. As for
the species composition of ants, 4 species (Camponotus fallax,
Colobopsis truncata, Dolichoderus quadripunctatus, Temnothorax
unifasciatus) were found both in Hungarian and Spanish
samples. The Camponotus lateralis and four Temnothorax spe-
cies were found exclusively in the Spanish samples, while
the Lasius platythorax and 5 Temnothorax species were found
exclusively in Hungarian samples.

Oak cynipid galls seem to provide good shelter for a
number of ant species. Presence of the suitable galls helps
the establishment of ants, and may increase their density.
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Figure 6. Temnothorax turcicus colony in asexual gall of Andricus
quecustozae.

Figure 5. Temnothorax crassispinus in asexual gall of Andricus hungari-  Figure 7. Dolichoderus quadripunctatus colony in asexual gall of Andri-
cus. cus quercustozae.

Table 2. Comparison of the ant species/ gall types associations in France (Torossian 1971ab), Spain (Espadaler és Nieves 1983) and Hungary
(our own data). Temnothorax albipennis was reported from Spain as Leptothorax tubero-interruptus. (Normal font type: collected from ground,
italic type: collected from tree, bold type: both). Grey colour: data only from Hungary. x: found in galls, but galls species are unknown

Ant species/ Country ES FR HU
Aphaenogaster subterranea AQT, AKL

Camponotus fallax X AQT, AKL AQT
Camponotus lateralis X

Colobopsis truncatus X AQT, AKL ACR, AGT, AQT, APC, SYP
Crematogaster scutellaris X AQT, AKL

Dolichoderus quadripunctatus X AQT, AKL AKL, AQT, SYpP
Lasius alienus AQT, AKL

Lasius niger AQT, AKL

Lasius platythorax AHU
Myrmecina graminicola AQT, AKL

Ponera coarctata AQT, AKL

Temnothorax affinis ACG, ACR, AGT, ALC, AQT, APC
Temnothorax albipennis AQT
Temmnothorax angustulus

Temnothorax berlandi

Temnothorax crassispinus AHU, AKL, AQC
Temnothorax nylanderi AQT, AKL

Temnothorax parvulus SYP
Temnothorax rabaudi AQT, AKL

Temnothorax racovitzai

Temnothorax recedens

Temnothorax tuberum AQT
Temnothorax turcicus AQC, AQT
Temnothorax unifasciatus X AQT
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These ants, as general predators, prey on arboreal herbi-
vores and, by this, they provide valuable ecosystem services.
On top of the ants mentioned above, some oak galls provide
occasional shelter and even reproduction place for different
hymenopteran groups (i.e. aphid wasps - Pemphredoninae).
Based on these facts, oak gall wasps can also be considered
important contributors in ecosystem services on a smaller
spatial scale.
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