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Appendix 1 
In order to measure the operative temperature of a lizard in micro-habitat, we equipped an 

experimental arena with 10 temperature probes from 5 HOBO® Pro v2 U23-003 (ONSET Cape 

Cod, Massachusetts) temperature loggers. Each probe was fitted inside a copper tube (1cm 

diameter, 6cm long) painted in a mix of brown and green color and with black and light lines in 

order to mimic the reflectance properties of a common lizard. The probe was fixed inside the tube 

without touch the copper by using pipette tips that were cut at the right diameter. We measured  the 

operative temperature inside and on top of each shelter as well as in the middle of the terrarium 

every 5 minutes. We averaged this temperature over 30 minutes periods to have calculate the 

average operative temperature in the environment (Fig. A1).  

We also placed in the center of each arena a temperature and humidity data logger (iButton 

DS1923, Maxim Integrated, San Jose, California). We  measured average temperature and relative 

humidity  every 5 minutes (Fig. A2).  

 
   



 

 

 
Figure A1. Daily variation of operative temperature during days without (A and B) and with (C and 

D) heat stress between 11:00 and 14:00. (A) and (C) are record from shelters on the hot side shelters 

and middle of the arena i, (B) and (D) are for cold side shelters. Jittered points correspond to raw 

operative temperature values, lines are prediction from a smooth loess regression. 

 
  



 

 

 
Figure A2. Boxplot of the temperature (A) and relative humidity (H) measures in the 13 terraria. 

Boxes represent the range from the 25% to the 75% quantile. Bold lines in the boxes are for the 

median value. Points are marginal value from the calculated distribution.   



 

 

Appendix 2 
From 6 May to 9 May 2019 we ran the same experimental conditions in two experimental terraria. 

Between 11:00 and 14:00 of 7 May and 9 May we implemented a heat stress. We measured air 

relative humidity and temperature every 5 minutes in each shelter by fixing a thermo-hygrochron on 

the shelter wall above the sponge (iButton DS1923, Maxim Integrated, San Jose, California). We 

calculated water vapor pressure for each log following Tieleman et al. (2002) methods.  
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Figure A3. Chronology of the experiment for one experimental group. 
 
 
 
Table A1. Description of the results of the best models explaining activity, basking, selection of hot 
versus cold shelters and selection of wet hot versus dry hot shelters with the effects of heat stress. 
With χ2 the value of the χ2 test, df the number of degree of freedom associated and p is the two-
sided p-value. HS I:  heat stress treatment;WR: water restriction treatment.  

Behavior Fixed effect χ2 df p 

Activity 
HS 33.95 1 < 0.0001 
Sex 11.41 1 0.0007 

WR × Dexp 13.85 1 0.0002 

Basking 
Dexp 6.61 1 0.01 
HS 91.33 1 < 0.0001 

Hot versus cold 
shelter 

HS × Dexp 5.55 1 0.02 
HS × Sex 6.07 1 0.01 

Wet versus dry hot 
shelter 

HS 8.83 1 0.003 
WR 19.14 1 < 0.0001 
 Dexp 5.01 1 0.03 

  



 

 

Appendix 3 
In order to evaluate possible avoidance behaviors between the two individuals in the same 

terrarium, we counted the number of times individuals were in the same shelter and the number of 

times both individuals were in a shelter but not the same one. We then compared the probability of 

being together vs. being separated in a shelter according to the water treatment with a MANOVA 

fitted with a generalized linear mixed model with a binomial error, also adding the group as a fixed 

effect and the couple as a random effect. 

The treatment did not explained significantly variations in the probability that two 

individuals stayed together in the same shelter, we however highlighted a tendency that water-

restricted individuals had higher probability to be together in the same shelter than separated (χ²1,5 = 

3.6, p = 0.06, estimate ± SE: 0.38 ± 0.20) compared to control individuals that had the same 

probability to be together or separated (0.11 ± 0.20). It seems that in the case of water-restriction, 

individuals remained together mainly in warm and wet shelters (Fig. A4).  

 

 
Figure A4. Number of times we observed individuals together and in what shelter when both of 
them were in a shelter at the same time. Colors represent the shelter selected by the female (same as 
the males when together). Toge. = together; sep. = seperated.  
 
 


