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CONTEXT REBUILD LIFE HISTORY TRAITS DESPITE ... VARIABLITY PERSPECTIVE

Worldwide distribution of Brown trout

Adapted from Zavorka et al., 2018



CONTEXT REBUILD LIFE HISTORY TRAITS DESPITE ... VARIABLITY PERSPECTIVE

Introduction of Brown trout in Kerguelen Islands in the 50’s

Adapted from Zavorka et al., 2018
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Brown trout as a facultative anadromous species
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Brown trout as a facultative anadromous species
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CONTEXT

Brown trout as a facultative anadromous species

*Predation risks are hypothethized
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CONTEXT

Brown trout as a facultative anadromous species
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*Predation risks are hypothethized



CONTEXT

Brown trout as a facultative anadromous species
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~ CONTEXT ~ REBUILDLIFEHISTORYTRAITS ~ DESPITE..VARIABLTY ~ PERSPECTIVE
Brown trout as a facultative anadromous species
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~ CONTEXT ~ REBUILDLIFEHISTORYTRAITS ~ DESPITE..VARIABLTY ~ PERSPECTIVE
Brown trout as a facultative anadromous species
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~ CONTEXT ~ REBUILDLIFEHISTORYTRAITS ~ DESPITE..VARIABLTY ~ PERSPECTIVE
Brown trout as a facultative anadromous species
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*Predation risks are hypothethized



~ CONTEXT ~ REBUILDLIFEHISTORYTRAITS ~ DESPITE..VARIABLTY ~ PERSPECTIVE
Brown trout as a facultative anadromous species
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~ CONTEXT ~ REBUILDLIFEHISTORYTRAITS ~ DESPITE..VARIABLTY ~ PERSPECTIVE
Brown trout as a facultative anadromous species
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CONTEXT

REBUILD LIFE HISTORY TRAITS DESPITE ... VARIABLITY PERSPECTIVE

Brown trout as a facultative anadromous species
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-
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Life history traits related to
FITNESS = SURVIVAL X REPRODUCTION
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CONTEXT

REBUILD LIFE HISTORY TRAITS

Anadromous

DESPITE ... VARIABLITY
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a1 - e o
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Life history traits related to
FITNESS = SURVIVAL X REPRODUCTION

PERSPECTIVE
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CONTEXT REBUILD LIFE HISTORY TRAITS DESPITE ... VARIABLITY PERSPECTIVE

Anadromous

Cnnowinin

Heritability ???

Juvenile

growth
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Smoltification

Threshold traits ??

Age and size at migration
Life history traits related to
FITNESS = SURVIVAL X REPRODUCTION 20




CONTEXT 3 REBUILD LIFE HISTORY TRAITS

Modeling spatio-temporal evolution of age and size at
migration. Life history traits have to be rebuilt !

21



~ CONTEXT _J REBUILD LIFE HISTORY TRAITS

—>» Early life

== Seaward migration
- === Winter annulus
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Sea trout scale, 3

years old, 57cm
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CONTEXT _JJ REBUILD LIFE HISTORY TRAITS

—>» Early life

! Fork length: LF

23

Sea trout scale, 3
years old, 57cm




CONTEXT Q) REBUILD LIFE HISTORY TRAITS

Average relation used to
backcalculate fish length at age

Fork length

Relation
Fork length ~ Total Radius

Total radius
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CONTEXT 3 REBUILD LIFE HISTORY TRAITS

Fork length

Total radius

Growth on scales
reflects somatic growth
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Model average growth of
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CONTEXT 3 REBUILD LIFE HISTORY TRAITS

v <

Probability of fish to migrate
given their size: threshold size
for migration
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CONTEXT 3 REBUILD LIFE HISTORY TRAITS ~ _J)  DESPITE ... VARIABLITY

Despite ... propagation of variability at each step !
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CONTEXT Q) REBUILD LIFE HISTORY TRAITS 3  DESPITE ... VARIABLITY

ion used to
ish length at age

K Average
e backcalcula

Fork length

Relation
Fork length ~ Total Radius

Lf ~ W"‘URTU

Total radius

Parameters in the relation can be variable !1!!
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CONTEXT Q) REBUILD LIFE HISTORY TRAITS 3  DESPITE ... VARIABLITY

ation used to
ish length at age

K Average
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Fork length

Relation
Fork length ~ Total Radius

Lf ~ W"‘URTU

Total radius

Parameters in the relation can be variable 111!
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And biases on age and radi read/measured on scale !!!!
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CONTEXT Q) REBUILD LIFE HISTORY TRAITS 3  DESPITE ... VARIABLITY
- Seaward migration
7 m====\Winter annulus

_ —>» Early life
\. —e Capture
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30



DESPITE ... VARIABLITY

Without errors




DESPITE ... VARIABLITY PERSPECTIVE
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DESPITE ... VARIABLITY

PERSPECTIVE

Without errors

With error in radi measures
Or even ageing errors !
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CONTEXT 3 REBUILD LIFE HISTORY TRAITS 3  DESPITE ... VARIABLITY

Even backcalculation models are numerous and give variable values of length at age

Models adjusted with linear model: RT ~atbL; & L;~c+tdRT
400
Fraser Lee (FL) Lt~c+§—; (Lf-c) (eq.1)
. C+th
Whitney & Carlander (WC) L~ —RT Ly (eq.2)
300
. R _
Hile (H) L~ = () +r (L) (eq.3) e
Model fitted with nonlinear adjustment in R (nls) B
Fry * Lp ~WHR ; Lo~w + (L — W) (25)" (eq. 4) fa at capure
1-_E'U i : model
- — : - =8
Generalized additive models: : % : B we
: : ES Hile
: : B F
GAM L¢ ~s(Rr, k=8, bs="cr" (eq. 5) -_: ‘ ..' ES cam
L .
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CONTEXT Q) REBUILD LIFE HISTORY TRAITS 3  DESPITE ... VARIABLITY

Fork length

Relation
Fork length ~ Total Radius

4 L©) (lenglh)
“““““ L

Total radius

1-g k%)

— LW oy o D : -

m Models more accurate with individual random effect taken into account

Escati et al., 2010 ; Shelton and Mangel 2012 ; Vincenzi et al., 2014 ; Vincenzi et al., 2016 ;

Javier E. Contreras-Reyes et al., 2018
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CONTEXT 3 REBUILD LIFE HISTORY TRAITS ~ _J»  DESPITE ... VARIABLITY

Length (mm)

Length (mm)

SR
-
/—_—— - Dashed lines : no random effect

- Dash dotted and plain line : with random effects

Age Prediction is highly dependant on data

Interest in bayesian analysis

Adapted from Vincenzi et al., 2016

Age 36



CONTEXT 3 REBUILD LIFE HISTORY TRAITS ~ _J)  DESPITE ... VARIABLITY » PERSPECTIVE

Development of a bayes model in a single framework
accounting for the propagation of errors at each step

How to accurately describe evolution of life history traits related to
migration while taking into account

- Methodological variability
* Individual variability
and
* Environmental factors ?

37



CONTEXT Q) REBUILD LIFE HISTORY TRAITS

Bayes approach to take
biological information
and ageing errors into
account.

Fontez and Cavalli, 2014

/V

) DESPITE ... VARIABLITY

Fork length

Total radius

Probability

Length (cm)

Individuals

» PERSPECTIVE
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CONTEXT Q) REBUILD LIFE HISTORY TRAITS

Bayes approach to take
biological information
and ageing errors into
account.

Fontez and Cavalli, 2014

—

>

DESPITE ... VARIABLITY » PERSPECTIVE

Fork length

Consider individual growth trajectory
to estimate more accurately growth

parameters !

Probability

Length (cm)

Individuals
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CONTEXT Q) REBUILD LIFE HISTORY TRAITS

Bayes approach to take
biological information
and ageing errors into
account.

Fontez and Cavalli, 2014
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DESPITE ... VARIABLITY » PERSPECTIVE

Fork length

Consider individual growth trajectory
to estimate more accurately growth

parameters !

Probability

Length (cm)

Individuals
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CONTEXT Q) REBUILD LIFE HISTORY TRAITS

Bayes approach to take

and ageing errors into
account.
Fontez and Cavalli, 2014

\ |

biological information />

>

DESPITE ... VARIABLITY »

Fork length

Total radius

L) (length)
_____ L —

Consider individual growth trajectory
to estimate more accurately growth

parameters !

EVOLUTION along a
colonization front ?????

Probability

Length (cm)

Individuals

PERSPECTIVE
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CONTEXT 3 REBUILD LIFE HISTORY TRAITS 3  DESPITE ... VARIABLITY >» PERSPECTIVE

Study of Life history traits related to
MIGRATION

=

AGE AT MIGRATION
SIZE AT MIGRATION

N

SPATIO TEMPORAL EVOLUTION
ALONG A COLONIZATION FRONT ???

P

IMPACT ON THE INVASION DYNAMIC ???
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