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Many Atlantic salmon stocks have suffered 
from persistent declines in survival at sea since 
the late 1990s. This raises some important 
questions:

• Where during the marine phase does most 
of the mortality take place?

• What are the major causes and how do 
these vary at different places and different 
times?

• Why is mortality higher now compared to 
the 1960s - mid 1990s?

• Can we identify areas where research can 
be most productive and management can 
make a difference? 

The challenge

Source, AFBI
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Atlantic Salmon Rivers NEA 



Rivers Sampled – Genetic Baselines



Migration routes

Key areas in the 

migration routes 

where shifts in 

pathways may occur

2002 2008



Importance of the Vøring Plateau 
Gilbey et al., 2021 

From Mork et al.2012





Temporal variations of the post-smolt 
survival are best explained by the 
temporal variations of sea surface 
temperature (SST, negative correlation) 
and net primary production indices (PP, 
positive correlation) encountered by 
salmon in common domains during their 
marine migration.

Historical scale data from 52,384 individual wild 
Atlantic salmon caught in 180 rivers from 1989 to 
2017 reveal that growth of Atlantic salmon across 
the Northeast Atlantic Ocean abruptly decreased 
following the year 2004. At the same time, the 
proportion of early maturing Atlantic salmon
decreased.



• The AST organised and led a scoping workshop in Edinburgh in November 2017:  
Atlantic salmon mortality at sea, developing an evidence based “Likely 

Suspects Framework”.  

• Workshop partners/sponsors included NASCO,  Defra, ASF and NPAFC

• Salmon scientists and modellers from both the Atlantic and Pacific areas 
attended

• It was the first scientific event held under the International Year of the Salmon –
AST Blue Book 



• In 2017 AST developed a concept that aimed to advise on how future 
research on salmon survival can be identified and prioritised. 

• This has become known as the Likely Suspects Framework:

• The objective is: “….to develop specific testable hypotheses about 
the factors involved in salmon mortality.  Where gaps exist, to 
target research and further refine the estimates of mortality at 
each part of the salmon’s life”.

The Likely Suspects Framework Concept



2. Hypothesis prioritisation 
exercise

1. Freshwater Domain

2. Estuarine Domain

3. Ocean Domain –near 
shore - shallow seas 
,inside the “shelf edge”  

4. Ocean Domain –
open ocean feeding

WKSalmon 1 & 2 – ICES 
/NASCO



What is the Likely Suspects Framework?

21

Decision Support Tool

A user-friendly interface 
tool  that provides new 

level of support for  
managers

Dataframe

Collate wide range of 
environmental and 

biological information -
understand the causes of 

salmon mortality 

Toolbox

Building a framework in 
which modelling and 

assessment approaches 
can be accessed and 

linked 

Workflow

Using toolbox 
mechanisms and 

dataframe to 
understand mortality 
processes across the 

life-cycle 

1 2 3 4

Providing new and improved management 
outputs

● New scenario testing and forecasting
● Biologically-relevant, regualrly updated, advice
● Improved assessment of management strategies
● New integration of knowledge from across the  life 

cycle

Salmon Data Resource: https://missingsalmonalliance.org/the-central-

data-resource

https://missingsalmonalliance.org/the-central-data-resource


CPR Tracks 
Interrogated 



Sea Surface Temperature Anomaly – West Coast Scotland 



Cumulative  Total Prey – Zooplankton   



• AST , MSA, MSS, SeaMonitor, Compass,  EA, UK 

Universities

• Great progress in the last 2-3 years

• More tracking projects running now than ever

before

• Tracking the salmon migration pathways in the 

freshwater and near shore Domains. 

Conservation & management importance

The importance to LSF of 
cooperative tracking 

programmes



Developing an International Atlantic Salmon Modelling and Management Initiative (ISMMI)

Colin Bull, Walter Crozier, Ken Whelan, Etienne Prévost, Etienne Rivot &  Matthieu Buoro

• Improvement of current engagement with salmon management across scales: 
assisting with translation and interpretation of new model outputs, leading to better 
alignment with salmon management outputs via Decision Support Tools (DSTs) 

• Alignment of existing salmon stock assessment and management models, realising
the potential for improving biological realism in existing models.

• Work towards an Integrated Ecosystems Assessment based vision for salmon, that 
integrates existing approaches and guides future modelling work 

➢New data mobilisation and workflow development to access comprehensive physical and ecological datasets –
WKSalmon2

➢ Prioritise and coordinate the work programme around addressing key mortality questions

➢Development of an international funding bid to initiate, develop and support the evolution of ecosystems-based 
management for Atlantic salmon.



Key to salmon conservation and adaptation  –
to provide these magical creatures with space, 

time and cold, clean water!


