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Antipredatory defenses are maintained when benefit exceeds cost. A weak predation 
pressure may lead insular lizards to tameness. Podarcis lilfordi exhibits a high degree of 
insular tameness, which may explain its extinction from the main island of Menorca 
when humans introduced predators. There are three species of lizards in Menorca: the 
native P. lilfordi, only in the surrounding islets, and two introduced lizards in the main 
island, Scelarcis perspicillata and Podarcis siculus. Besides, there are three species of 
snakes, all introduced: one non-sauriophagous (Natrix maura), one potentially non-
sauriophagous (Rhinechis scalaris) and one sauriophagous (Macroprotodon 
mauritanicus). We studied the reaction to chemical cues of snakes of five populations: 
(1) P. lilfordi of Colom, (2) P. lilfordi of Aire, (3) P. lilfordi of Binicodrell, (4) S. 
perspicillata, and (5) P. siculus, ordered by increasing level of predation pressure. We 
aimed to assess the relationship between predation pressure and the degree of insular 
tameness regarding scent recognition. We hypothesized that P. lilfordi should show the 
highest degree of tameness, S. perspicillata should show intermediate responses, and P. 
siculus should show the highest wariness. Results are clear: neither P. lilfordi nor S. 
perspicillata recognize any of the snakes, while P. siculus recognizes the scent of M. 
mauritanicus, reacting with typical well-defined antipredatory behaviours. In general, 
our results suggest that chemical discrimination might be evolutionarily lost sooner than 
other antipredatory adaptations, such as tail autotomy or escape behaviour. 
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Introduction Methods Results Conclusions

� Defenses of prey and hunting strategies of predators usually coevolve

in a cost-benefit model

� Some adaptations may be costly under a low predation pressure

� Island tameness: reduction of antipredatory responses
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� Three species of lizards in Menorca:

Podarcis lilfordi (endemic)

Podarcis siculus (introduced) Scelarcis perspicillata (introduced)
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� Three species of snakes in Menorca (all of them introduced):

Natrix maura

Rhinechis scalaris Macroprotodon mauritanicus



Introduction Methods Results Conclusions

� We studied the behaviour of lizards against chemical cues of snakes

� 5 populations: different predation pressures
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� Five populations:

3
3. P. lilfordi of Binicodrell

2

2. P. lilfordi of Aire1

1. P. lilfordi of Colom

4. S. perspicillata

4

5. P. siculus
5

Low predation 
pressure

High predation 
pressure
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� Five similar experiments (replicated), each:

� 24 lizards

� 4 treatments:

� Repeated measures analysis
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� Two observers

� Trials of 15’ (24 lizards x 4 treatments x 5 experiments = 480 trials) 
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� 16 behavioural variables:

Walk

Changes among sectors

Snout

Rubbing

Stand and scratching

Walk time

Slow

Head bob

Tail waving

Foot shake

Slow time

Walk latency

TF latency
TF

Head rise
No move

Mencía et al. 2016
(Iberolacerta galani)
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Variable P. lilfordi Colom P. lilfordi Aire P. lilfordi 
Binicodrell S. perspicillata P. siculus

Walk latency 0.2947 0.5185 0.4217 0.1831 0.0002
Walk 0.5142 0.8924 0.4195 0.3331 < 0.0001

Ch. sectors 0.9175 0.196 0.481 0.5467 < 0.0001
Slow 1.0000 1.0000 1.0000 1.0000 < 0.0001

TF latency 0.5455 0.9091 0.3689 0.2078 0.0009
TF 0.1098 0.765 0.244 0.7898 0.5484

Snout 0.1206 0.0944 0.0870 0.0741 < 0.0001
Rubbing 0.2965 0.7012 0.1003 0.1574 0.173

Stand and scr. 0.09043 0.6406 0.4482 0.6823 0.0004
Foot shake 1.0000 1.0000 0.1054 0.3916 1.000
Head bob 1.0000 1.0000 1.0000 1.0000 0.0293
Head raise 0.9268 0.161 0.6116 0.3289 < 0.0001
Tail waving 1.0000 1.0000 1.0000 1.0000 < 0.0001
Walk time 0.9749 0.5621 0.5035 0.4848 < 0.0001
Slow time 1.0000 1.0000 1.0000 1.0000 < 0.0001
No move 0.7879 0.7173 0.4114 0.4362 0.0002

� Only P. siculus showed different behaviours between treatments
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Critical value = 29.59 (α = 0.05)

Variable Control –
Macropr.

Control –
Natrix

Control –
Rhinechis

Macropr. –
Natrix

Macropr. –
Rhinechis

Natrix -
Rhinechis

Walk latency 31.0 2.5 0.5 33.5 31.5 2.0

Walk 49.5 0.0 16.5 49.5 33.0 16.5

Ch. among sectors 44.5 7.5 9.0 52.0 35.5 16.5

Slow 52.5 0.5 17.0 52.0 35.5 16.5
TF latency 27.5 4.0 1.5 31.5 29.0 2.5

Snout 38.0 0.5 7.5 37.5 30.5 7.0

Stand and scratching 31.5 2.0 0.5 29.5 31.5 1.5

Head raise 40 10 20 30 20 10
Tail waving 26.5 0.0 1.5 26.5 25.0 1.5
Walk time 46 3 11 43 35 8
Slow time 52.5 1.0 16.5 53.5 36.0 17.5
No move 37 8 13 29 24 5

A posteriori paired comparisons for P. siculus:
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� Our results reinforce previous findings about the extrem island

tameness of the native lizard, P. lilfordi 
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Cooper et al. 2014 Cooper et al. 2019

� However, chemical recognition did not change with predation 

pressure!
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� The lack of recognition of snakes by S. perspicillata may be related

with their habitat in Menorca
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� P. siculus recognizes the scent of Macroprotodon as a predator and 

ignores the scent of Rhinechis: this reinforces the idea that

Rhinechis does not predate on lizards
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� The ability of P. siculus to recognize the predatory snake probably

contributed to their colonozation of Menorca, while P. lilfordi went

extinct
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