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Stock Assessment 
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International 



Unique challenges 
• Wide ranging 
• Diadromous  
• Management foci 

• Domestic 
• International 
• Freshwater  
• Marine 
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Historical fisheries mixed-stock fisheries 
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North Atlantic Salmon Conservation Organization 
• Convention for the Conservation of Salmon in the North Atlantic Ocean 

(1982) 
• To conserve, restore, enhance and rationally manage Atlantic 

salmon through international cooperation  
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• Parties 
• Canada, Denmark (in respect of Greenland 

and the Faroe Islands), European Union, 
Norway, Russian Federation, USA and 
Iceland* 

• Council 
• Forum for exchange and  coordinate activities 

of the Commissions 
• Three Commissions 

• North American, Northeast Atlantic and West 
Greenland 

• Forum for exchange and to propose 
regulatory measures  

 
 • Scientific advice requested from the International Council for the Exploration of the Seas  



International Atlantic Salmon Research Board 
• Promote collaboration/cooperation on research into marine 

mortality of Atlantic salmon 
• Facilitate and coordinated, sometimes fund, collaborative 

international investigations into salmon mortality at sea 
• SALSEA (Salmon at Sea) Programme 

• Coordinated marine sampling initiatives across the North 
Atlantic  (2008-2010) 

• SALSEA North America, SALSEA-Merge and SALSEA 
Greenland 

• Salmon Summit 
• La Rochelle, France (2011) 
• ICES Journal of Marine Science: 69 (9) 
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International Council for the Exploration of the Seas 

• Works through 
• Expert Groups (EG) generate primary information 
• Review Groups (RG) review EG products 
• Advisory Committee (ACOM) provides science 

back to clients 
• Science Committee (SCICOM) oversees all 

aspects of this process 

Prepared for NEFSC Protected Species Science Program Review April 13-16, 2015, Woods Hole, MA 
U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 7 



Working Group on North Atlantic Salmon  
• Addresses questions posed from NASCO to ICES 
• Include scientists from all NASCO Parties 
• Meets Annually 
• Three primary foci: 

• Summary of the status of salmon stocks  
• Mixed-stock fisheries catch advice 
• Advise on issues related to the conservation, 

restoration, enhancement, and rational management 
• Final report, advice, and all supporting input data, 

model codes, etc. are available online or upon request 
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Stock Status and Management Advice 
• Six North American regions 
• All contribute to West Greenland fishery 

• In addition to southern Europe complex 
• Fishery exploits non-maturing 1SW fish (~95%, 

eventual two sea winter returns)  
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Five Component Risk Analysis Framework 
 1. Historic pre-fishery abundance (PFA) 

• Returns used to estimate PFA  
2. Historic spawning stock 

• Spawners are lagged forward (lagged-
spawners) by smolt year 

3. Spawning requirements 
• Conservation limits (adults) to maximize 

yield 
4. Forecast of PFA 

• PFA estimates assumed proportional to 
lagged‐spawners 

5. Consequences based on management 
objectives 

• Levels of harvest removed from forecasted 
PFA  and projected returns matched against 
management objectives 
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Advice to NASCO 
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Stock Status 
Pre-fishery Abundance 

Catch Advice 



Questions - Discussion 
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Successes In Research 
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What are the major successes in protected 
species research and how should they be 
supported? 



Major Successes 
• Marine Survival 

• Better understanding of when, where, why 
• Dam Impacts 

• Science support for management 
• Ecosystem Approach to Recovery Science  

• Focus on restoration of diadromous community 
ecosystem services 
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Successes In Research 
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Marine Survival 



Demographic Knowledge 
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Pre-1995 
• Monitoring efforts were focused on:  

• A few rivers 
• Freshwater 
• Large parr and returning adult abundance 

• Initial ASRCT efforts focused on: 
• Improving freshwater monitoring  
• Incrementally moving further out to sea 
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Freshwater Parr and Smolts 

• Development of stratified sampling 
design 
• Improved large parr abundance 

estimates 
• Smolt monitoring via rotary screw traps 

• Abundance measures of marine 
recruits 

• Improved over-winter mortality 
estimates 
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Nearshore Smolts and Postsmolts 

• Migration monitoring via ultrasonic telemetry 
• Infrastructure evolution and maintenance 

• Atlantic salmon 
• Atlantic sturgeon 
• Shortnose sturgeon 
• Alewive 
• American eel 
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Nearshore Smolts and Postsmolts 

• Migration monitoring via ultrasonic telemetry 
• Migration dynamics 
• Habitat use 
• Partitioned survival through nearshore 
• Hatchery product performance  
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Nearshore Smolts and Postsmolts 

• Telemetry/PIT tagging - hydroelectric facility impacts  
• Smolt mortality estimates at dams 
• Dam-related (latent) estuarine mortality 
• Adult selection impacts 
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Early Marine Postsmolts 

• Marine migration dynamics over 
200 marine miles 

• Modelling Gulf of Maine migration 
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Marine Phase Salmon 

• Marine trawl surveys 
• Postsmolt Trawl Survey 

• Nearshore ecology 
• SALSEA North America 

• Ocean ecology 
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Marine Phase Salmon 

• Phase-shift in marine 
productivity 
• Decrease in recruits 

per spawner 
• Mechanisms not 

identified 
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Marine Phase Salmon 

• Wide spread coherence  
• Ecosystem connections 

• Mechanisms proposed 
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Marine Phase Salmon 

• Mechanisms 
further developed 
• Cascading 

ecosystem 
impacts altering 
food quality 

 
Renkawitz et al. (in review) 
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Marine Phase Salmon 
• Next Steps (ongoing) 
• NEC-Gulf of Maine Research Institute collaboration 
• Three primary objectives: 

• Evaluate marine growth over time 
• Evaluate ecosystem influences 
• Model energy flow on growth, survival, and 

productivity 
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Mixed-stock Fisheries 

• Monitoring of harvest at West 
Greenland 
• Biological Characteristics to 

support international stock 
assessment 

• Sampling platform for ecological 
investigations 

• e.g. SALSEA West Greenland 
• Improved accounting of harvest  
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Mixed-stock Fisheries 

• Stock Contributions 
• West Greenland 
• Labrador 
• St Pierre et Miquelon 
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Adult Returns 

• Monitoring adult 
returns 
• Traps  
• Redd counts 

• Compiled and 
reports to USASAC, 
ICES and NASCO 
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Significant Gains in Demographic Knowledge 
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Questions - Discussion 

Prepared for NEFSC Protected Species Science Program Review April 13-16, 2015, Woods Hole, MA 
U.S. Department of Commerce | National Oceanic and Atmospheric Administration | NOAA Fisheries | Page 32 

Photo credit: Audun Rikardsen 



Successes In Research 
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Dams 



Dam Impacts 
• Ubiquitous across the NE landscape 
• A primary threat to Atlantic salmon 
• Significantly impact diadromous species dynamics and 

productivity 
• Injure or kill (direct, indirect and latent) 
• Reduced connectivity  
• Limit habitat access  
• Alter hydraulics 
• Alter habitat type 

• Impacts were (generally) known 
• Monitoring was limited to the responsibility of the dams 

owners 
• Focused primarily on fish passage 
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Locations of the 600+ dams in Maine 
registered in the National Inventory (> 
4 ft.). Majority were constructed prior 
to the 1920’s. 



Dam Mortality Studies 
• Telemetry studies to evaluate 

dam impacts 
• Baseline mortality estimates 
• Dam-specific mortality 
• Cumulative and latent 

mortality 
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Estuarine mortality 



PenPass – a Retrospective Survival Model 
• Modelled the effect of downstream 

dam passage on hatchery smolt 
survival 
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• Smolt stocking location 
• Year-specific flows 

• 1970-2012, 54-93% (68%) survival 
  Stevens et al. (in review) 

 



Dam Impact Analysis 
• Life cycle model to support FERC 

permitting 
• Used to support performance 

standards 
  Nieland et al. (in review) 
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Performance Standards 
• ESA Section 7 consultation and support 
• Upstream/downstream passage survival need to achieve 

conservation goals  
• Accounting for direct, indirect and cumulative mortality 
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• Supported the 
development, 
implementation and 
monitoring of Species 
Protection Plan 



Questions - Discussion 
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Successes In Research 
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Ecosystem Approach 



Ecosystem processes 
• Restoration beyond 

hatcheries 
• Goal: restore the overall 

structure and function of 
healthy diadromous 
ecosystems 

• Benefits: 
• Habitat conditioning 
• Increased fish abundance  

and diversity  
• Prey buffering  
• Marine-derived nutrients  
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Ecosystem Services 
• Salmon need healthy habitats and healthy diadromous communities 

 

• Alewives  
• Prey buffer juvenile salmon and marine derived nutrients 

• American shad 
• Prey buffer for adult salmon 

• Sea lampreys 
• Nutrient cycling, invertebrate production and habitat conditioning 

• Rainbow smelt 
• Prey buffer for smolts and food for kelts 
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Ecosystem Monitoring of Dam Removal 
• Penobscot River Restoration Project  

• Nine studies (2009-ongoing) 
• BACI design 

• Geomorphology 
• Water quality and  benthic inverts 
• Upstream and downstream fish passage 
• Sturgeon dynamics 
• Fish community and biomass 
• Wetlands and riparian habitat 
• Marine-derived Nutrients 

• Quantify ecological benefits and consequences 
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MMI Engineering 



Habitat Conditioning 
• Impacts of barriers and legacy effects of forestry, agriculture, and 

urbanization 
• Increased siltation/embeddedness 

• Investigations into diadromous species restoration dynamics 
• Impacts of dam removal upon these factors 
 

• Sedgeunkedunk Stream - two low‐head dams removed 
• Pre and post-monitoring (ongoing) 

• Positive responses by diadromous fishes 
• Atlantic salmon, alewife, sea lamprey, sea lamprey and rainbow smelt 

• Sea lamprey nest building  
• Habitat conditioning and increased invertebrate/fish production 
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Increased fish abundance and diversity  
 • Restricted diadromous species distribution 
• Immediate distribution increases post-removal 

• River herring in Blackman Stream and American shad 
above Milford – first time in 100+ years 

• River herring counts improved from 12,000 to >300,000 
• Benefits expected to cascade throughout the ecosystem 

as sub‐watersheds continue to be seeded with spawning 
adults 
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Increased fish abundance and diversity 
• NEC monitoring to understand changes in the structure and 

function of the Penobscot estuary 
• 12 of the 12 historical diadromous species documented  
• Multiple year classes of alewives 
• American shad spawning documented  

• Leveraging resources, collaborating and increasing ecosystem 
view 
• Shortnose and Atlantic sturgeon ecology 
• Mysid distribution and dynamics 
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Beyond Atlantic salmon 
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Prey buffering  
• Estuarine survey 

• Timing, location, size range, and abundance and 
distribution of diadromous species 

• Telemetry 
• Salmon smolt migration timing, dynamics, ecology 

and survival  
• Combining data to investigate the prey buffering 

hypothesis 
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Marine-derived nutrients 
• Evaluation of impacts of salmon carcass analogs on productivity 

• Increased composition and abundance of the macroinvertebrates and 
ichthyofauna 

• Increased Atlantic salmon growth 
 

• Baselines collected to study food‐web structure and function post dam 
removals 
• Marked differences for fresh and saltwater consumers 
• Abrupt freshwater to marine transition 
• Not as strong in adjacent systems 
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Wilson and Sherwood (unpublished data) 



Major Successes 
• Marine Survival 

• Have partitioned marine mortality in time and space 
• Offered plausible hypotheses on the causal mechanisms 

• Dam Impacts 
• Quantified impacts to salmon restoration 
• Quantitative support for management  

• Ecosystem Approach to Recovery Science  
• Testing diadromous species connection to salmon 

restoration hypotheses  
• Facilitating diadromous species restoration efforts 
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Questions - Discussion 
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