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Mainland versus island differences in behaviour of Podarcis lizards

confronted with a dangerous prey: the scorpion Buthus occitanus
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INTRODUCTION . Most lizards avoid potentially dangerous prey like scorpions, but there 
are some scorpion predators or specialists. In arid habitats scorpions can be extremely 
abundant suggesting that behavioural or morphological adaptations may occur to allow lizards 
to consume this prey. In this study we compare the behavioural response towards scorpions 
(Buthus occitanus) between the insular lizard Podarcis atrataand the closely related mainland 
species Podarcis  hispanica. Scorpions and the insular lizards P. atrata have occurred 
together on the island for at least the last 122 years. Both species share rocks as burrows for 
retreat and protection, and we expect close interactions between them. On the mainland the 
density of scorpions is low and the probability of encounters and the interaction between both 
species is also low. 

Podarcis atrata
Body size (SVL) = 60-80 mm
It is mainly insectivorous
also consumes plants, scorpions 
and crustaceans.

Lizard behaviour vs scorpion body size
Percentage of scorpion size relative to the lizard size
In the island lizards were confronted with scorpions bigger 
than in the mainland relative to their body size (mean 
percentage of 36 vs 32 respectively).

METHODS. The field work was undertaken in Spring 2006 (island) and 2007
(mainland)
To ensure that the lizards were hungry at the time of the experiment we first offered 
them a mealworm attached to a noose. If the reaction of the lizard to the mealworm 
was positive (direct attack) we immediately took away the mealworm and offered a 
scorpion to the lizard. 
Different behaviours were classified as:

Ignore (no response for 3 minutes)
Attack (movement of the lizards towards the scorpion) 
Flee (movement of the lizard away from the scorpion)

RESULTS. Behavioural response of both species

Insular lizards males and females attacked the scorpions 
Mainland lizards never attacked the scorpions and tended to flee
Males: Chi2 = 17.2; d.f. = 2; P < 0.001
Females: Chi2 = 7.16; d.f. = 2; P = 0.03

Island scorpions: body 
length: 
22-26 mm; tail length: 27-30 
mm
Mainland scorpions: body 
length: 17-20 mm; tail length: 
21-25 mm

Sexual differences in behaviour could be explained
1) by sexual differences in head size and bite forces. 
Males on the island also show a higher propensity of 
cannibalism toward juveniles than females. 
2) by the fact that most females (80%) in this study were 
gravid during the experiments.

FUTURE STUDIES.  P. atrata can tolerate the poison (unknown dosage) of scorpions. Lizards were sometimes 
licking the body part where the scorpion had stung them, shook their heads and showed temporary paralysis of the 
hind-legs when stung there. Potentially, P. atrata has the ability to tolerate stings or may have learned to handle the 
prey without being stung. Both possibilities should be tested experimentally

The island Columbrete Grande (13 ha) is situated 51 km East of the Spanish mainland (Mediterranean, 
Castellón, Spain, (39º55'N,0º40'E), and was connected to the mainland during past glaciations during the 
Würm ca. 20.000 years ago.
Mainland, Solsona, Lleida, Catalonia 
NE Spain ( 41º59'N 1º31'E)

Podarcis hispanica
body size (SVL) = 45-66 
mm
It is mainly insectivorous, 
the consumption of 
scorpions has never been 
reported.
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Scorpions (Buthus occitanus) 
showed aggressive behaviour in all
confrontations.


