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Salmon at Sea
Over the past two decades, an increasing
proportion of North Atlantic salmon are dying at
sea during their oceanic feeding migration.
Arguably the greatest challenge in salmon
conservation is to gain insight into the spatial and
ecological use of the marine environment by
different regional and river stocks.

Salmon at Sea
• Distribution pattern of specific populations of salmon,
were spatially mapped at different genetic assignment
levels
• Likely migration routes were assembled for some
individual river stocks: Loire Allier (France) and Bann
River (Northern Ireland).
• Distribution of post-smolts was clearly linked to ocean
currents. South of 61.5oN, post-smolts not randomly
distributed within the migration path, located in areas
where the currents are stronger than average
• Increased mortality strongly linked to impacts of climate
change and changes in the food supply in the ocean
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Summary - The SALSEA PROGRAMME
Salmon Summit:
http://www.nasco.int/sas/salmonsummit.htm

Salsea Merge papers:
http://www.nasco.int/sas/salseamerge_documents.htm

Ocean Silver:
http://www.atlanticsalmontrust.org/oceansilver/

Atlantic salmon at sea: Findings from recent research
and their implications for management
http://www.nasco.int/pdf/reports_other/Salmon_at_sea.pdf

Role of North Atlantic Salmon Conservation Organisation
The Convention for the Conservation of Salmon in the North Atlantic Ocean

• Objective – the conservation, restoration, enhancement and rational
management of salmon stocks
• Prohibits fishing beyond areas of fisheries jurisdiction and in most
areas beyond 12 nautical miles from the baselines
• Created an enormous ‘sanctuary’ free of salmon fisheries
• Canada, Denmark (in respect of the Faroe Islands & Greenland), EU, Norway, Russian
Federation, - Iceland, withdrew 2009
• In 2001, established International Atlantic Salmon Research Board
(IASRB) - promote research causes of salmon mortality at sea and
the opportunities to counteract it

SALSEA – Phase 2

• SALSEA Programme 2006 to 2011 – migration and distribution patterns;
regional stock discrimination and identified relevant changes in the
ocean
• SALSEA Phase 2
• Identify where mortality is taking place & the level of mortality at
various stages in the ocean
• Partition out the ocean: near shore; post-smolt migration routes;
feeding at sea in year 1; feeding at sea – years 2 to 4; returning
adults and near shore / estuarine mortality

Ocean Tracking Network – www.oceantrackingnetwork.org

Ocean Tracking Network – www.oceantrackingnetwork.org

SALSEA – Phase 2

• Results would also be of benefit to managers trying to
identify areas where action might be taken to mitigate
current impacts
• Detailed information on migration dynamics of salmon in
near shore waters: aid in marine spatial planning, help
evaluate impacts of alternative/renewable energy
projects (e.g. wind energy, tidal energy, etc.) in marine
waters’

AST - Areas where the support of PRAC is sought
Marine Surveys
• Through the DG Mare representatives, that the PRAC should press for
the inclusion of salmon in the annual surveys of the pelagic species in
the NE Atlantic
• That, initially, such surveys be designed to collect salmon post-smolts to
facilitate an annual assessment of growth, condition and feeding
patterns
• The post-smolts collected during the surveys be assigned to their region
or river of origin
• That the PRAC would support efforts to carry out high seas tracking of
salmon post-smolts and efforts to assess marine mortality

The Role of Pelagic By-Catch

What we know:

• The first evidence late 90s. Very significant numbers of
salmon post-smolts were recorded with mackerel from
experimental pelagic in the Norwegian Sea
• Taken June and July, at a time when the distribution of postsmolts overlaps with the mackerel fishery in international
waters
• There were also reports of adult salmon being caught in
fisheries targeting herring in the northernmost part of the
Norwegian Sea

The Role of Pelagic by-catch (continued)

• In 2003 NASCO requested the International Council for the
Exploration of the Seas (ICES) to carry out major review of
the scale of the problem
• SGBYSAL 2004 and 2005 - collection and collation of existing
salmon by-catch information & direct screening of pelagic
catches for the presence of salmon post-smolts
• Salmon were encountered in catches from Norway, Russia,
Iceland and the Netherlands. Pelagic catches from Germany,
Ireland and the UK, were free of any salmon by-catch at that
time

The Role of Pelagic by-catch (continued)
• Estimates of by-catch in the mackerel fishery, developed in 2004/2005, ,
ranged from 0.0002 to 5.93 post-smolts per tonne of mackerel,
depending on the source of the data (commercial versus research
vessel). Based on an observer programme
• Very large variation in the estimated number of post-smolts caught,
ranging from just 15 to 1.8 million fish
• Recently in Iceland and the Faroe Islands - significant numbers of adult
salmon may also be taken in pelagic fisheries
• Best to regard these as evidence of salmon by-catch in the large pelagic
fisheries rather than an initial quantitative estimate of occurrence
• Given the salmon migration models we now have available, now in a far
better position to identify and screen catches from specific areas along
the migration pathways of the post-smolts

Overlap, the key to understand
competition and predation
Sharing the ocean and the resources:
mackerel, herring, blue whiting and postsmolt salmon

NASCO Meeting - 2013
• NASCO / IASRB now , once again, focused on the by-catch issue.
Recommended that opportunities for further sampling of pelagic fisheries
for by-catch be explored
• Further discussions with the Pelagic Regional Advisory Council (PRAC)
were also encouraged in order to design and implement a sampling
programme in relation to by-catch
• NASCO requested ICES provide recommendations on how a targeted
study of pelagic by-catch in relevant areas might be carried out,
• An assessment of the need for such a study considering current
understanding of pelagic by-catch impacts on Atlantic salmon
populations
• Important that NASCO’s IASRB should be represented at future
meetings of the PRAC, particularly following 2014 ICES advice

AST - Ocean Silver Conference 2011 – Marianne Holm IMR

By catch
• Intensive screening of processing plants and of catches on board
commercial fishing vessels
• Improved catch records as these relate to by catch
• Carefully designed and controlled experiments using commercial
fishing vessels
• Gear studies and post-smolt behavior studies - minimise the level of
by catch by commercial pelagic fleets
• More detailed, temporal information on the relative diets of salmon,
mackerel and herring and where overlap occurs

AST - Areas where the support of PRAC is sought

• Once ICES has provided recommendations on how a targeted
study of pelagic by-catch in relevant areas might be carried
out, that the members of the PRAC would commit to assisting
with this programme
• In the interim and based on distribution maps to be provided
by the salmon scientists , that the PRAC would, on a voluntary
basis, encourage the fleets to exercise restraint in fishing
known post-smolt migration and feeding areas, at critical
times of the year – e.g. late May to late August
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