
DRY PATHWAYS AND FLOWING WATER WITHIN

CULVERTS JOINTLY PROMOTE CROSSINGS BY

CARNIVORE MAMMALS

a Conservation Biology Unit; University of Évora
b CIBIO-InBIO, c CEABN-InBIO; ISA, University of Lisbon

Craveiro J a, Bernardino J b, Mira A a, Vaz PG c

IENE 2020

International Conference

12 – 14 January

Évora

Portugal



Barrier

So, what’s the matter?

Culverts

• $$$$
• Few
• Appropriate

Impact mitigation

47 carnivores / 100 km / year 

(Grilo et al. 2009)

• $$
• Widespread
• Poorly design…

…is this a problem for 

carnivore crossings?

Mortality

Introduction

Wildlife passages



Action:

Flooding effects on mammal crossings
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Hypothesis

Carnivores are less likely to cross and cross less often if the culvert had

more water (e.g., narrower dry width).
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Study area and design

Study seasons (2016):

Wet: March – May; Dry: August – not addressed here
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Track stations: marble dust on hardboard panels;

Raised using wood pieces and roof tiles;

Removed whenever water depth > 10 cm;
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How we did it?
Crossing assessment



How we did it?
Assigning crossings
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Infrared

cameras

How we did it?
Validating crossing assessment in marble dust
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How we did it?
Flooding measurements
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Wet season: 794 crossings (0.96 / culvert / day)
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All species combined

Results
How did water influence crossings?
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All species combined
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European badgerCommon genet

Results
How did water influence crossings?
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Results
How did water influence crossings?

Egyptian mongoose Euroasian otter
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Discussion and Conclusions

Dry pathway ⇒ ↑ probability &

No. of crossings

50 cm to 1 or 2 m ⇒ ↑ probability 

by ~11 to ~35 %
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Dry ledges in culverts 

Discussion and Conclusions
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Stream inside culvert ⇒ ↑ probability &

number of crossings / day for all species; ⇒
perhaps a continuity in riparian habitats?
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We refined the paradigm of water effects in culverts 

with direct implications to management

So…
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