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Exclusion function
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Prevent roadkills



Exclusion function

6

INTRODUCTION M & M RESULTS & DISCUSSION CONCLUSION

Prevent roadkills

Reduce depletion



Guiding function

7

INTRODUCTION M & M RESULTS & DISCUSSION CONCLUSION

Help amphibians reaching
captation devices



Guiding function

8

INTRODUCTION M & M RESULTS & DISCUSSION CONCLUSION

Help amphibians reaching
captation devices

Maintain landscape
connectivity



Guiding function

9

INTRODUCTION M & M RESULTS & DISCUSSION CONCLUSION

Help amphibians reaching
captation devices

Maintain landscape
connectivity



10

INTRODUCTION M & M RESULTS & DISCUSSION CONCLUSION

H1 : Some individuals withdraw from migration before reaching a captation device.
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H1 : Some individuals withdraw from migration before reaching a captation device.

H2 : Some individuals avoid captation devices.

H3 : There is a species-dependent distance between captation devices that
optimises capture probability.



Source : ADEME

Sources : ADEME / Google satellite
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5 sites in Eastern France



Toads : 
• Bufo bufo
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Toads : 
• Bufo bufo

Frogs : 
• Rana temporaria

Newts :
• Ichthyosaura alpestris
• Lissotriton sp.
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Théo De Gois



• Interaction with the 
fence : NO
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Erratic
mouvement



Migration

• Interaction with the 
fence : YES

• Ends at the fence : 
YES
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• Interaction with the 
fence : YES

• Ends at the fence : 
NO
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Migration withdrawal

Ends in a stream
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Théo De Gois

• Species focused

• Behaviour focused



23

INTRODUCTION M & M RESULTS & DISCUSSION CONCLUSION

Théo De Gois

• Species focused 

• Behaviour focused
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Théo De Gois

• Species focused 

• Behaviour focused let’s talk about it !



Total : 103 tracks
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29 17 57
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Total track length
LMM(log)



Migration :
12.57 m (± 0.76)

Erratic : 
4.21 m (± 0.80)

Withdrawal :
5.29 m (± 0.80)

LMM(log), Anova : p < 0.001 (Tukey post hoc) 27
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Distance walked along the fence
LM(log)



a a
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Migration : 
8.76 m (± 0.77)

Migration withdrawal :
0.93 m (± 0.29)
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**

LM(log), Anova : p < 0.01
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Total track length (TL)

Straightness index
SL/TL

LM



Erratic mouvement :
0.45 (± 0.03)

Migration : 
0.58 (± 0.02)

Migration withdrawal :
0.46 (± 0.04)

a a

LM, anova : p < 0.01 (Tukey post hoc) 31
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Number of climbing attempts
ZIN



a a
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ZIN, anova p = 0.42

Mean climbing attempts : 2.68  (± 0.54)
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1 m 1 m

Microhabitat habitat selection
(bootstrapped Chesson’s electivity index)
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Toads
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Toads
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Toads
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Legend
Release location
Drift fence

Migration (n = 72)

• Long distances
• Higher straightness
• Selection of bare soil, 
avoidance of leaf litter

 Stays at the fence
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Legend
Release location
Drift fence

Erratic mouvement 
(n = 22)

• Selection of leaf litter

 Foraging for food or
shelter
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Legend
Release location
Drift fence

Migration withdrawal
(n = 9)

• Rapid withdrawal

 Lack of motivation
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Probability of capture
captures/encounters
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11 % of individuals confronted to a captation device avoided it

 1 captation device : 0.89
 2 captation devices : 0.99

44GLM : p < 0.05
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Théo De GoisThéo De Gois
Théo De Gois
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Théo De Gois
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Théo De Gois

3 mm

6 mm

Mean head width of L. helveticus :
Females = 7,6 mm
Males =  6,8 mm
(Bettencourt-Amarante et al. 2024)



48

INTRODUCTION M & M RESULTS & DISCUSSION CONCLUSION

Cécile Soriano
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Théo De Gois
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< 1 m
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< 1 m
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11 %



Use plastic/metal plates to prevent climbing

< 1 m
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Assures atleast a 0.89 probability of capture

< 1 m
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10 m



< 1 m

6 mm < 3 mm
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10 m



Common structural advices should be followed

< 1 m

6 mm < 3 mm
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10 m
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𝜑𝜑𝑥𝑥 = 𝜑𝜑0 + sin𝜃𝜃 � 𝑑𝑑
𝜆𝜆𝑥𝑥 = 𝜆𝜆0 + cos𝜃𝜃 � 𝑑𝑑

With :
𝜑𝜑𝑥𝑥 : the unknown longitude
𝜑𝜑0 : the longitude of the last coodinates
𝜃𝜃 : the segment bearing
𝑑𝑑 : the segment length
𝜆𝜆𝑥𝑥 : the unknown lattitude
𝜆𝜆0 : the lattitude of the last coordinates



𝐷𝐷 = 2𝑟𝑟 � 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠2
𝜑𝜑2 − 𝜑𝜑1

2
+ cos𝜑𝜑1 � cos𝜑𝜑2 � 𝑠𝑠𝑠𝑠𝑠𝑠2

𝜆𝜆2 − 𝜆𝜆1
2

59

With :

𝑟𝑟 : Earth’s radius
𝜑𝜑1, 𝜑𝜑2 : the lattitude of points 1 and 2
𝜆𝜆1, 𝜆𝜆2 : the longitude of points 1 and 2 



Controlling for suitable tests :

• No effect of paint colour, or sex discarded for further
analyses

• Impact of taxa on track length LMM

• Frogs didn’t withdraw discarded when taxa had an effect

• Climbing, migration vs withdrawal : toads only
60



: 11.77 m (± 1.15)

: 7.82 (± 1.65)

: 10.83 (± 1.25)

LM(log), Anova : p < 0.01 (Tukey post hoc)
61

a

b
b



Probability of reaching
the fence : 

0.77 (± 0.04)

62
GLM, Anova : p = 0.19



a a

LM(log) ; Anova : p = 0.52
63

Migration + withdrawal
7.17 ± 0.94



a a

LM(log) ; Anova : p = 0.52
64

Migration + withdrawal
7.17 ± 0.94

Migration only

LM(log) ; Anova : p = 0.10

8.76 ± 0.77



a a

a ab

65LM ; Anova : p = 0.08

Mean straightness : 

0.54 (± 0.02) 



a a
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1.00 
(± 0,33)

2.74 
(± 0,55)

ZIN, Anova : p < 0.01

**
Migration + withdrawal



a a

ZIN, Anova : p < 0.01

**

ZIN, Anova : p < 0.05 (Tukey post hoc)

a

b

c
Migration only
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1.00 
(± 0,33)

2.74 
(± 0,55)

5.04 
(± 0,92)

1.00 
(± 0,37)

2.95 
(± 0,61)

Migration + withdrawal



Toads FrogsNewts
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