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Fui 2. Photographs of teo differemt tigers oftamed by camera maps m Nagarnhaoke, India, showing differences i stripe 0509 ECHO

pafierns thai permit unambiguons sentdficason of mdividuak.
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Cas 1: estimation de I'abondance

L'exemple de la recolonisation du loup (Canis lupus)
dans les Alpes

Cubaynes et al. (2010) Cons. Biol. (these, co-dir. C. Lavergne)
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Cas 1: estimation de I'abondance

Echantillonnage (ONCFS) Séquencage ADN (LECA)

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 »




L’'information a laguelle on aimerait accéder

L es états :

 Vivant et facilement capturable (L)
 Vivant et difficilement capturable (H)

e Mort (1)



Les informations dont on dispose...

L es états :

 Vivant et facilement capturable (L)
 Vivant et difficilement capturable (H)

e Mort (1)

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




[ Modele de Markov caché (pradel 2005 Bcs)

Etats initiaux : ] H ¢
=(l-p p 0
Transition entre états (survie) :
L H T
L[Ff 0 17"
"H 0 f 1-f
T 0 0 1

o _/



L’heterogéneité de capture

Lien entre observations et états :

Pas ) )
détecté Déetecté

- ~
L 1- pL pL
B=H 1- p, py
LN | 0

pL . probabilité de capture des individus facilement capturables

Py : probabilité de capture des individus difficilement capturables
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Model AIC
f"#$" $ # 2022.28
f"#$" # 2150.09
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Dynamic process model
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Dynamic process model

€ d)i Msu [vors

Observation

g

]

Msurvivursinernouui (‘;bz o Mi)
logit(¢p;) = a; + a, * M; + &;

-

S




0 & . 0% &1
* %
o_ _
— B — - ===
> 0 7 //
g o | // //
Qo / _
S o / o
© o / ~
o s
c < AV
o o / s
=1 v
© ~
R s
= s
o] . _J--—Fr—F " 447“‘p4ﬁ
o

[ I

I I I I I I I I I I I |

50 55 60 65 70 75 80 85 90 95 100105110115120125130

Size (mm)

Size-dependent
probabilistic reaction
norm for age at
migration



N&. / 0% &1!

* %

O" T ———
> 2 R
= O . >
-(% © // v
S o v
o / )
s 3 s Size-dependent
_‘é N probabilistic reaction

ol A d—it \ A norm for age at

50 55 60 65 70 75 80 85 90 95 100105110115120125130 mlgratlon
Size (mm)

Juveniles longer than 100 mm in autumn has a probability to migrate close to 1.



N&. / 0% &1!

* *

O" T ———
z @ R
= O P -
-(% © / s
S o N
a / )
s 3 R Size-dependent
_‘é N probabilistic reaction

o) o dci==m YV .V norm for age at

50 55 60 65 70 75 80 85 90 95 100105110115120125130 m|grat|0n
Size (mm)

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 1lyear of age.
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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 1lyear of age.

Juveniles shorter than 60 mm in autumn has a probability to migrate almost null.
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Dynamic process model
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« Survival is related to a continuous underlying latent
variable |, which, given X, = 1, satisfies

N L P
R O | =

It
* where K Is a threshold value, and |, Is usually
referred to as the liability

X



e =X g X =1



with

Ii,t - N(n;{t,sﬁ)
e For identifiability reasons, k = 0 and =1 without
loss of generality



$3% 1!
A1l

F'l(fi,t) = probit(fi,t) =m

/
non-genetic effect
2
yearly effect e ~ N (O, S )
2 A 4
q ~ N(O,S ¢ ) additive genetic effect

(., .a,)~MN(0s2A)

mean survival




- Capture-recapture animal models (CRAMS)
- Decomposing components of variance in survival

- Heritability = contribution of genetic variance to the total







Mark-recapture data Social pedigree

* Blue tits — Study site in

Corsica. Hi< 1
« 1979 — 2007 29 years of - 11
monitoring)! | 11
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Posterior median = 0.110,
95% credible interval = [0.006; 0.308]
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