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Can I borrow your burrow? Use of the burrows of Geolycosa vultuosa (Araneae: Lycosidae)
by Podarcis tauricus (Squamata: Lacertidae)
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Abstract.. Underground hiding places are important shelters for many species. After surveying 427 burrows made by wolf spiders
Geolycosa vultuosa in Carei Plain in north-western Romania, in 10 of them we identified individuals of Podarcis tauricus. Lizards use
the lycosid burrows as retreat sites, but they seem to be limited to those already abandoned by spiders. Nevertheless, these might
represent valuable alternative refuges from harsh environmental conditions or predators.
Key words: burrow, Podarcis tauricus, Geolycosa vultuosa, hiding, sand, lizard, wolf spider.

Podarcis tauricus (Pallas, 1814), the Crimean wall lizard, is a
widely distributed lizard species occurring in south-western
Ukraine, eastern and southern Romania, south-eastern Hungary, Czech Republic, Macedonia, Bulgaria, Greece, western
Turkey, Albania, southern Moldova (Fischer et al. 2019, Uetz
et al. 2020). If prefers habitats with sparse steppe vegetation
(Fischer et al. 2019), being found on dry, loose sandy soil
(Dely 1978), but also in heavily grazed areas or other perturbed sites (Covaciu-Marcov et al. 2006). It digs oblique
burrows into the ground or uses empty mouse holes to hide
during night and rainy days, as well as to escape from predators (Dely 1978).
Geolycosa vultuosa (C. L. Koch, 1838) is a lycosid found in
sandy grasslands with various grazing intensity, fallows or
abandoned lands (Szinetár et al. 2012, Sas-Kovács & SasKovács 2014) located in Slovakia, Hungary, south-eastern
and eastern Europe, Turkey, Caucasus, Iran (World Spider
Catalog 2020). These spiders live in 16-20 cm deep burrows
dug into the ground, and hunt insects at their entrance
(Fuhn & Niculescu-Burlacu 1971).
Underground hiding places are important for various
taxa. Temperature and humidity inside them is much more
constant, without the drastic outside variations, extremely
useful for animals living in arid environments (Gálvez Bravo
et al. 2009). Having a burrow in which to shelter it also helps
in avoiding predation (Dely 1978, Kiss 1985, Williams et al.
2006, Manicom et al. 2008). There are animals that dig their
on burrows, while others use as shelter burrows made by
spiders, mammals, these giving them the opportunity to colonize habitats otherwise unfavorable for them (Gálvez Bravo
et al. 2009, Ebrahimi & Bull 2012). Here we report an association between a lizard and a spider species, the presence of
Crimean wall lizards in burrows of G. vultuosa.
In 2014 and 2017, as part of a larger study on the ecology
of wolf spiders, there were investigated five habitats occupied by G. vultuosa and P. tauricus, in north-western Romania, in Carei Plain, where the distribution of this wolf spider
species is quite well known (Sas-Kovács & Sas-Kovács 2014).
Each habitat was visited twice: in spring and autumn. To assess if the burrow is inhabited or not we used the camera of
a Voltcraft BS-50X endoscope.
There were surveyed a total number of 427 burrows,
Crimean wall lizards being found in 2.34% of them, i.e. 10
burrows (Figure 1). Seven of them were identified in autumn

Figure 1. Podarcis tauricus and Geolycosa vultuosa inside the burrows
as viewed on the camera of the endoscope.

in one habitat, and the other three during spring at two different sites (Figure 2). The average length of the occupied
burrow entrance was 14.10 mm (± 2.05), and the average
width was 13.43 mm (± 2.55). One of them had a 5 mm high
turret, and another had freshly excavated sand around the
entrance.
The presence of the turret, respectively of the fresh sand
near the entrance of the burrow, clearly shows that those
burrows were until recently used by spiders. Being dug in
sandy soil, in order to persist, burrows need to be actively
maintained. The fresh sand around the entrance could have
come from the activity of widening or deepening or repairing the burrow by its inhabitant or from the activity of dig-
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Figure 2. Aspects of the habitats occupied by Podarcis tauricus and Geolycosa vultuosa (the little flags on the first two images point out
burrows’ location).

ging a new one. But we do not know what happened to their
original inhabitant. If it was a male, it is possible that he
abandoned the burrow with the turret in search of females.
After reaching maturity, males of this species become vagrant. G. vultuosa reproduces in autumn, (Fuhn & NiculescuBurlacu 1971), and the identification of the lizard in this burrow happened towards the end of September.
Crimean wall lizards most likely have an opportunistic
behavior, using burrows that are no longer utilized by spiders. The fact that most lizards have been identified in “unmaintained” burrows reinforces this consideration. In addition, most burrows that seemed deserted (absence of fresh
sand near the entrance, no turret) were empty, i.e. no spider
inside (personal observation) (Figure 3). The building of the
turret is considered to have a defensive role, the higher and
better decorated being, the lower is the predation risk on its
dweller (Williams et al. 2006). P. tauricus may not want to
feed on individuals of G. vultuosa, but if the burrow entrance
is well camouflaged, it may remain completely hidden to
lizards and they can neither have the chance to use it as shelter. The small number of burrows in which we identified lizards, suggests that they have limited access to this type of
hiding place. In case of danger, they hide in cracks in the
ground, cricket holes or abandoned rodent cavities (Dely
1978, Kiss 1985). In his book Kiss (1985) mentions that lizards
can take refuge in the vertical subterranean burrows of wolf
spiders, but gives as an example another species, Lycosa
singoriensis (Laxmann, 1770). Therefore, to our knowledge, Figure 3. Empty burrow, and burrow with turret and freshly excathis is the first report of individuals of P. tauricus using vated sand
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burrows of G. vultuosa as retreat sites.
Lizards take advantage of spiders, a profit that stands
out both physically as a protection space and energetically,
as lizards feed on spiders (Ebrahimi & Bull 2012). We did not
record predation of Crimean wall lizard on G. vultuosa, but
this is not excluded, as it is known that P. tauricus consumes
spiders as well (Dely 1978, Kiss 1985, Mollow et al. 2012).
However, there are no data on the size and identity of the
consumed spiders. G. vultuosa is a fairly large lycosid, the
prosoma length of males being on average 8.98 mm, and that
of females 9.86 mm (Sas-Kovács et al. 2020), and they do not
hesitate to take a threating posture when disturbed (personal
observation). However, the pygmy bluetongue lizard (Tiliqua adelaidensis), with an average snout-to-vent length of 95
mm, which uses exclusively burrows made by lycosid and
mygalomorph spiders, feeds on lycosids (Ebrahimi & Bull
2012). Crimean wall lizards are smaller, with average snoutto-vent length 61.16 mm (Eroğlu 2017), thus they may avoid
attacking G. vultuosa individuals. On the other hand, there
was reported that wolf spiders, with head to thorax length of
18.1 mm and 20.2 mm, respectively, successfully bit and
killed lizards, most probably in order to avoid being predated by them (Ebrahimi & Bull 2012). In addition, when spiders were the predators, their lizard preys turned out to be
significantly larger in size (for a review on lizard predation
by spiders see: Reyes-Olivares et al. 2020). Various spider
species may prey upon anurans, lizards and even mammals,
though peaceful cohabitations, with various taxa, is also possible (Cocroft & Hambler 1989, Clayton et al. 2019, von May
et al. 2019, Reyes-Olivares et al. 2020). It would be interesting
to know the nature of the relationship between G. vultuosa
and P. tauricus, hence, further studies are needed in this
sense.

Acknowledgement. We thank Ioana Teodora Borma and Krisztina
Sárközi for their assistance during fieldwork.

References
Clayton, J., Gardner, M.G., Fenner, A.L., Bull, M. (2019): Co-occupancy of
spider-engineered burrows within a grassland community changes
temporally. Austral Ecology 45(4): 454-459.
Cocroft, R.B., Hambler, K. (1989): Observations on a commensal relationship of
the microhylid frog Chiasmocleis ventrimaculata and the burrowing
theraphosid spider Xenesthis immanis in southeastern Peru. Biotropica 21(1):
2-8.

129
Covaciu-Marcov, S.D., Ghira, I., Cicort-Lucaciu, A.Ș., Sas, I., Strugariu, A.,
Bogdan, H.V (2006): Contributions to knowledge regarding the geographical
distribution of the herpetofauna of Dobrudja, Romania. North-Western
Journal of Zoology 2(2): 88-125.
Deli, O.G. (1978): Hüllők – Reptilia (Magyarország állatvilága- Fauna
Hungariae 130.). XX. kötet, 4. füzet (Pisces, Amphibia, Reptilia). Budapest.
[in Hungarian]
Eroğlu, A.I., Bülbül, U., Kurnaz, M. (2017): Age structure and growth in a
Turkish population of the Crimean Wall Lizard, Podarcis tauricus (Pallas,
1814). Herpetozoa 29(3/4): 125-133.
Ebrahimi, M., Bull, C.M. (2012) Lycosid spiders are friends and enemies of the
endangered pygmy bluetongue lizard (Tiliqua adelaidensis). Transactions of
the Royal Society of South Australia 136(1): 45-49.
Fischer, D., Babická, K., Fischerová, J., Lerch, Z., Mikátová, B., Reiter, A., Rehák,
I. (2019): Discovery of the Podarcis tauricus population in the Czech Republic
(Squamata: Lacertidae). Acta Societatis Zoologicae Bohemicae 83: 239-254.
Fuhn, I.E., Niculesc-Burlacu, N. (1971): Fauna Republicii Socialiste România
Arachnida Volumul V Fascicula 3 Fam. Lycosidae. Editura Academiei
Republicii Socialiste România, Bucureşti. [in Romanian]
Kiss, J.B. (1985): Kétéltűek, Hüllők. Editura Dacia, Cluj-Napoca. [in Hungarian]
Gálvez Bravo, L., Belliure, J., Rebollo, S. (2009): European rabbits as ecosystem
engineers: warrens increase lizard density and diversity. Biodiversity and
Conservation 18: 869-885.
Manicom, C., Schwarzkopf, L., Alford, R.A., Schoener, T.W. (2008): Self-made
shelters protect spiders from predation. PNAS 105(39): 14903-14907.
von May, R., Biggi, E., Cárdenas, H., Diaz, M.I., Alarcón, C., Herrera, V., SantaCruz, R., Tomasinelli, F., Westeen, E.P., Sánchez-Paredes, C.M., Larson, J.G.,
Title, P.O., Grundler, M.R:, Grundler, M.C., Davis Rabosky, A.R., Rabosky,
D.L. (2019): Ecological interactions between arthropods and small
vertebrates in a lowland Amazon rainforest. Amphibian & Reptile
Conservation 13(1): 65-77.
Mollov, I., Boyadzhiev, P., Donev, A. (2012): Trophic niche breadth and niche
overlap between two lacertid lizards (Reptilia: Lacertidae) from South
Bulgaria. Acta Zoologica Bulgarica Suppl. 4: 129-136.
Reyes-Olivares, C., Guajardo-Santibáñez, A., Segura, B., Zañartu, N., Penna, M.,
Labra, A. (2020): Lizard predation by spiders: A review from the Neotropical
and Andean regions. Ecology and Evolution 10: 10953-10964.
Sas-Kovács, É.H., Sas-Kovács, I. (2014): Note on the distribution of Geolycosa
vultuosa (Araneae: Lycosidae) in the “Câmpia Careiului” Natura 2000 site,
north-western Romania. Biharean Biologist 8(2): 117-119.
Sas-Kovács, É.H., Borma, I.T., Sas-Kovács, I. (2020): Body size and sexual
dimorphism in Geolycosa vultuosa (C. L. Koch, 1838) (Araneae: Lycosidae).
Nymphaea, Folia Naturae Bihariae 46-47: 91-106.
Szinetár, Cs., Rákóczi, A.M., Bleicher, K., Botos, E., Kovács, P., Samu, F. (2012):
A Sas-hegy pókfaunája II. A Sas-hegy faunakutatásának 80 éve – A hegyről
kimutatott pókfajok kommentált listája. pp. 333-362. In: Kézdy, P., Tóth, Z.
(eds.), Természetvédelem és kutatás a budai Sas-hegyen [Nature conservation
and research in Mt Sas-hegy], Rosalia 8, Duna-Ipoly Nemzeti Park
Igazgatóság, Budapest. [in Hungarian]
Uetz, P., Freed, P., Hošek, J. (2020): The Reptile Database.
<http://www.reptile-database.org>, accessed at: 2020.12.02.
Williams, J.L., Moya-Loraňo J., Wise, D.H. (2006): Burrow decorations as
antipredatory devices. Behavioral Ecology 17: 586-590.
World Spider Catalog (2020). World Spider Catalog. Version 21.5. Natural
History Museum Bern. <http://wsc.nmbe.ch>, accessed at: 2020.12.02.

