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Cas 1: estimation de l’abondance

LL’’exemple de la recolonisation du loup (exemple de la recolonisation du loup (Canis lupusCanis lupus) ) 
dans les Alpesdans les Alpes

Cubaynes et al. (2010) Cons. Biol. (thCubaynes et al. (2010) Cons. Biol. (thèèse, cose, co--dir. C. Lavergne)dir. C. Lavergne)
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� Des données génétiques de capture-recapture

� Les individus dominants sont plus facilement « capturés » (marquage 
du territoire)

La population est un mélange de 2 classes d’individus : 
« facilement capturables » et « difficilement capturables »

Cas 1: estimation de l’abondance

Echantillonnage (ONCFS) Séquençage ADN (LECA)



L’information à laquelle on aimerait accéder

Les états :

• Vivant et facilement capturable (L)

• Vivant et difficilement capturable (H)

• Mort (†)



Les informations dont on dispose…

Les données : Présence (1) / Absence (0)

Les états :

• Vivant et facilement capturable (L)

• Vivant et difficilement capturable (H)

• Mort (†)



Transition entre états (survie) :

†
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États initiaux : L H †
( )01 pp-=�

Modèle de Markov caché (Pradel 2005 Bcs)



Lien entre observations et états :

Pas 
détecté

01

1

1

HH

LL

ppH

ppL

-

-

=B

Détecté

†

Hp
: probabilité de capture des individus facilement capturables

: probabilité de capture des individus difficilement capturables
Lp

L’hétérogénéité de capture
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f ",#$	� "������# 2150.09
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Juveniles longer than 100 mm in autumn has a probability to migrate close to 1. 
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Juveniles longer than 100 mm in autumn has a probability to migrate close to 1. 

A juvenile of 90 mm has 50% of chance of migrating to the sea at 1year of age.
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Juveniles longer than 100 mm in autumn has a probability to migrate close to 1. 

Juveniles shorter than 60 mm in autumn has a probability to migrate almost null.

A juvenile of 90 mm has 50% of chance of migrating to the sea at 1year of age.
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• Survival is related to a continuous underlying latent 
variable li,t which, given Xi,t = 1, satisfies
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• where k is a threshold value, and li,t is usually 
referred to as the liability



0�������


1,1,, == + tititi XXl



�
�
�

£

>
=+ �l

�l
X

i,t

i,t
i,t    if  0

   if  1
1

• Survival is related to a continuous underlying latent 
variable li,t which, given Xi,t = 1, satisfies
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• where k is a threshold value, and li,t is usually 
referred to as the liability with

( )2
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• For identifiability reasons, k = 0 and � e = 1 without 
loss of generality
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( )tii,t F ,mf =

yearly effect

mean survival

non-genetic effect
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- Capture-recapture animal models (CRAMs)

- Decomposing components of variance in survival

- Heritability = contribution of genetic variance to the total
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• Blue tits – Study site in 
Corsica.

• 1979 – 2007 � 29 years of 
monitoring)!
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Mark-recapture data Social pedigree
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Posterior median = 0.110, 

95% credible interval = [0.006; 0.308]
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