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  Investigating the drivers of Atlantic salmon populations decline at the North Atlantic basin scale through a Bayesian life cycle modelling approach Maxime Olmos, Mark Payne, Gerald Chaput, Marie Nevoux, Etienne Prévost, Etienne Rivot To cite this version: Maxime Olmos, Mark Payne, Gerald Chaput, Marie Nevoux, Etienne Prévost, et al.. Investigating the drivers of Atlantic salmon populations decline at the North Atlantic basin scale through a Bayesian life cycle modelling approach. NASCO Symposium: Managing the Atlantic salmon in a rapidly changing environment. Management Challenges and Possibles Responses, Jun 2019, Tromso, Norway. 2019. hal-02289538 Want to know more ? Olmos et al., 2019. Evidence for spatial coherence in time trends of marine life history traits of Atlantic salmon in the North Atlantic. Fish and Fisheries, 20(2), 322-342. https://doi.org/10.1111/faf.12345 An unified framework to explore ecological mechanisms and forecast the response of populations to management strategies while accounting for the effect of environmental changes at the North Atlantic basin scale -Outperforms existing models -Highly expandable (incorporate new data and new ecological hypothesis) drivers and mechanisms of this decline ?  Develop a risk analysis framework to evaluate fisheries management strategies at the North Atlantic basin scale MATERIAL & METHODS RESULTS Is the decline in post-smolt survival a response of populations to changes in the marine ecosystem (bottom-up processes)? Zoo PP SST Prey  Age-and stage based life cycle model  Intra and inter-populations variability of life histories  A 𝛅 𝐭 +𝛂 𝐭,𝐜 + ε t , r + β r + Effect of environmental variables Environmental variables (PP or SST) The probability to reach CL for a particular scenario is contrasted between SU  But the probability to reach CL simultaneously for all SU for the same continental stock group is ~0 whatever the management scenarios  Decline of all populations is likely a synchronous response to large scale bottom up environmentally driven changes susceptible to synchronize post-smolt survival during the first year at sea  Stock status is depressed -the probability to reach management objectives remains low whatever the fishing quotas (although it may be high for local populations) Develop a life cycle model to draw ecological inferences on the temporal and spatial variability of the processes  Use hierarchical models to separating out the effects of local from global pressures  Analyze scenarios through probabilistic forecasting  A model working at the scale of all stock units in the North Atlantic Hindcasting What is the probability to reach Conservation Limits given management strategies of mixed stock fisheries (Greenland and Faroes)? Forecasting  Decline in the post-smolt survival is likely a response to environmental changes operating in the spacetime domains occupied by large groups of populations scale component common to the 24 SUs 𝛂 𝐭,𝐜 : Specific CSG component 𝛆 𝐭 , 𝐫 : Specific SU component