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Can we predict the

> fate of Atlantic salmon
populations in the
face of climate
change?
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Atlantic salmon threats

Emblematic and threatened species
Poikilotherm and cold water species
— France: southern edge of species distribution
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Emblematic and threatened species
Poikilotherm and cold water species
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Atlantic salmon threats

Emblematic and threatened species
Poikilotherm and cold water species

— France: southern edge of species distribution

— Strongly impacted by dams
— Selective exploitation
— Climate Change
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Atlantic salmon threats

Emblematic and threatened species
Poikilotherm and cold water species

— France: southern edge of species distribution
— Strongly impacted by dams

— Selective exploitation

— Climate Change & Extreme climatic events
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Objectives

How Atlantic salmon
populations will cope
with climate change?

Evaluate adaptation
capacity to climate
change and management
practices to foster
stability and resilience of
populations




How to cope with environmental changes?

Oh, craP.'
Was that

Its vulnerability will depend on:

1)SENSITIVITY : the species' ability to adapt
* Phenotypic plasticity (e.g. timing of migration,
thermal refugee,...)
« Genetic adaptation

« Dispersal

\ 4

Assessing ecological & evolutionary processes and mechanisms!!!
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> Understanding how populations work

Diadromous Fish in Coastal Rivers Observatory
https://diapfc.hub.inrae.fr

Long-term
monitoring
and
marking

"Le saumon aux 4 saisons”

; > A"_ hangement clin ° YOUTUhe
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> Understanding how populations work

Diadromous Fish in Coastal Rivers Observatory
https://diapfc.hub.inrae.fr
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» Understanding how populations work

ORIGINAL ARTICLE
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INVESTIGATING EVOLUTIONARY TRADE-OFFS
IN WILD POPULATIONS OF ATLANTIC SALMON
(SALMO SALAR): INCORPORATING DETECTION
PROBAEILITIES AND INDIVIDUAL
HETEROGENEITY

okt cums, v 17y,
73 Montpeiber Code & frine
MR UMK Fuda, Quarties arson B0 Saint Aée shieile, Frasce
ot mathivu e eate cora o
et i P o1 Pays e FAdks, LAMR Ecotion, Compn de Atiury. BRE00 Anglee, friscn
Fmat apnevoreri pre va®
*Fmal pinses gemenerearte et

© 3000 The s
2629 | v i 4

Buoro et al. 2010

River and sea ages depend on growth at sea

000 0 s

. R Ay

INRAZ

Le saumon face au changement climatique

s

.. T

Growth during the first summer at sea modulates sex-specific
maturation schedule in Atlantic salmon
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» Understanding how populations work

Influence of genes on age at maturation (VGLL3)
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» Understanding how populations work

Individual Based SAlmon Model (IBASAM): virtual population to connect demo-genetic dynamics with

biotic & abiotic factors (from genes to metapopulations)
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» Understanding how populations work

Individual Based SAlmon Model (IBASAM): Incorporates the knowledge available to date
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How to cope with environmental changes?

Its vulnerability will depend on:

1) SENSITIVITY : the species' ability to adapt
¢ PhenOtyp|C plaSt|C|ty (e.g. timing of migration, thermal

refugee,...)
« Genetic adaptation
« Dispersal

2) EXPOSURE: the intensity and speed of

environmental change.
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Global warming may have accelerated in the past 15 years

Annual average temperatures since 1850

1.5°C above preindustrial levels 2023
to date

Y

The rate of warming
in the past 15 years has

& been 40% higher than /]
warming
0.5
0
| \ I \
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Source: Berkeley Earth Land/Ocean Temperature Record
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Prospective : Impacts of CC and selective fisheries
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Prospective : Impacts of CC and selective fisheries
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Prospective : Impacts of CC and selective fisheries
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Prospective : Impacts of CC

Global Change Biology (2013) 19, 711-723, doi: 10.1111/gcb. 12085

Contrasting effects of climate change in continental
vs. oceanic environments on population persistence
and microevolution of Atlantic salmon
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> Adaptation network to face CC

B)

Salmon populations are not isolated
- Dispersal

Population size

° 40

The dangers of ignoring metapopulation

Population type

structure for the conservation of salmonids o s
@ Neutral

Andrew B. Cooper Marc Mangel ® source

Quantitative Ecology and Resource Management Department of Environmental Studies

University of Washington and Individuals emigration

Box 357980 ‘ dlavet o1

Seattle, Washington 98195-7980 Institute of Marine Sciences l iy

University of California

E-mail address: andy@cqs.washington.edu g
Santa Cruz, California 95064

INRAZ Lamarins et al. 2022, 2023
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> Adaptation network to face CC

B)

Salmon populations are not isolated

Population size

- Dispersal * w
Importance of diversity within and
. . . Population type
between populations - Biocomplexity o o
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@ Source
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* 14

ADAPTATION NETWORK

Foster stability, persistence and
adaption to environmental changes
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> Adaptation network facing CC

ADAPTATION NETWORK
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> Ongoing & Future projects

IBASAM v2
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Salmon Adaptation to Climate Change in the
ADour and Basque coastal streams
(SACCAD: 2024-2027)
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