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An ectotherm’s body colour affects many facets of its existence 
including fitness-relevant functions: 
• Foraging behaviour 
• Prey–predator interactions 
• Thermoregulation 
 

Background 



Background 
Thermoregulation 
 

Body colour is significant for ectothermic species, because of their 
reliance upon ambient conditions for thermoregulation  
 

In cool areas, darker conspecific animals should exhibit 
longer activity periods, higher growth rate, survival, and 
reproductive output  
 

Thermal melanism hypothesis 
Darker individuals should heat up faster and be able to reach 
and keep optimal temperature longer than lighter individuals 

non-cryptic cryptic 

Melanistic  ≠ cryptic ! Predation risk 



Melanistic morph 
(non-cryptic) 

“Normal” blotched morph (cryptic) 

Background 

 
 

• Widely distributed over Europe 
 

• One of the most chromatically variable snakes 
 

• High rate of melanism at high elevation 
 

Model system 
The Asp Viper (Vipera aspis) 

One year 



Aim of the study: 
 
Measure and test how the dorsal colouration of gravid asp 
viper can impact on its fitness and later on their progeny 

Effect of thermal treatment & colouration of gravid females 

Thermoregulation 
 
Reproductive output 
Parturition date 
Litter size and mass 

Effect of thermal treatment & colouration on their progeny 

Body condition 
Adult colouration  
Locomotor performance 



Collection of gravid females of different  morphs 
in the Swiss Prealps (between 900 and 1600 m) 

Spring 2012 
Collection of 145 Asp vipers 
->Total of 24 gravid vipers 

MATERIALS & METHODS 



Experimental set-up 

Cold  (4h of basking /day) 

Warm  (8h of basking /day) 

Basking availibility treatment 

Mothers: 
(n = 24) 

Juveniles: 
(n = 121) 

Consequences on 
offspring phenotype 

Consequence on 
thermoregulation and 
reproductive output 

MATERIALS & METHODS 

One year 

3-4 months 



ibutton 

stone 

shelter 

Max. body temp. 
Treat. x morph: F1,92 =  10.41, p = 0.0017  
Melanistic from cold treatment reached higher max. 
body temperature than blotched ones and than 
females of both morphs in warm treatment 

Time at Max. body temp. 
Treatment x morph: F1,92 = 5.62, p = 0.0199  
Melanistic snakes exhibited their max. body 
temperature earlier in cold conditions, than blotched 
ones and individuals of both morphs at warm 
condition 

RESULTS & DISCUSSION: Thermoregulation 

In cold conditions, melanistic gravid females heat up faster 



Date of Birth 

Vipers in the cold treatment gave birth later than vipers in the warm treatment (P<0.0001) 
 
The effect of the treatment on the date of birth was more pronounced in melanistic than in 
blotched individuals (TukeyHSD; melanistic: P = 0.0001; Blotched: P = 0.047)  

RESULTS & DISCUSSION 



RESULTS & DISCUSSION: Body condition 

At birth 

In melanistic mothers 
Female from melanistic mothers exhibited a 
higher body condition than males 
(TukeyHSD; P = 0.003)   
 

In blotched mothers 
No significant differences 

After one year 

In melanistic juveniles 
Individuals of the Warm treat. exhibited a 
higher body condition than those of the Cold 
(TukeyHSD; P = 0.006)   
 

In blotched juveniles 
No significant differences 

More variations in melanistic offspring or those resulting from melanistic mothers 



Effect of pre-parturition treatment 

Cold treatment: the proportion of melanistic females was 
significantly lower compare to males 
(χ² = 4.4, d.f. = 1, P = 0.036) 
 

Warm treatment: No significant differences 
 

RESULTS & DISCUSSION: Colouration of offspring after one year 
 

Effect of mother colouration 

Melanistic females gave more likely birth to 
melanistic juveniles than patterned ones 
(χ² = 8.13, d.f. = 1, P = 0.004) 
 

Environmental & genetic components 



• Thermal condition had an influence on offspring phenotype 

• Melanistic are more sensitive to thermal condition  

• This sensitivity could explain the presence of polymorphic 

population only in particular areas 

 
 

CONCLUSION 



THANKS! 
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