Marine and Estuary

Update
NOAA
FISHERIES Timothy Sheehan
NEFSC

April 15, 2021



Outline

1. Stock status across the North Atlantic

2. Leading hypothesis on decline (according to me)

3. UStrends

4.  International view on managing salmon in the ocean

5.  Local management view
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Working Group on North Atlantic Salmon

« "...exploitation rates on Atlantic ace
salmon continue to be among the
lowest in the time-series WORKING GROUP ON NORTH ATLANTIC

SALMON (WGNAS)

 “...continued low and declining
abundance of salmon stocks across
North America... strengthens the
conclusions that factors acting on
survival in the first and second years
at sea, at both local and broad
ocean scales are constraining
abundance...”
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Atlantic salmon and NW Atlantic regime shift
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* Chaput et al. 2012

1990 NW Atlantic regime-shift in marine productivity
»  Relative number of marine fish per spawner

 Mils etal 2013

Coherent declines in productivity across N. America
Increasing SST influenced timing of phytoplankton
bloom

Phytoplankton influenced zooplankton composition
Zooplankton influenced capelin length and
distribution

All parameters influence Atlantic salmon marine
productivity directly or indirectly
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Changing forage base quallty

« Direct/indirect impacts from changing | pre-1990, 6.49 Post-1990, 4.30
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Local versus global drivers?
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“The findings support the hypothesis of a response of salmon populations to
large climate-induced changes in the North Atlantic simultaneously impacting
populations from distant continental habitats.”

Olmos et al. 2019
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US adult returns (USASAC 2021)
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Thousands of smolts

2SW return rate

US regime-shift
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2SW return rate (%)

Variable US marine return rates
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LYMNCH

https://www.toonpool.com/cartoons/Now%20what_202222
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NASCO symposium (Agency/Org. advice)

1. Promote strong, healthy, and resilient populations of local wild salmonids (protect
genetic integrity, enhanced water quality and habitat protection);

2. Broaden management approach from harvest/stocking to ecosystem protection; Managing the Atlantic Salmon
in a Rapidly Changing Environment
- Management Challenges and
Possible Responses

3. Prevent AQ escape and sea lice impacts;

4, Stocking principles:
» Last resort after all other conservation efforts;
*  Minimize negative effects and maintain genetic integrity;
»  Use local/wild broodfish, stock early life stages, minimizing time in captivity...; and
» Tag to enable evaluation;

5. Invasive species management:
+  Discourage introduction and eradicated where possible; and
*  Healthy salmon populations may mitigate potential impacts;

6. Ensure the highest number of wild smolts in the best condition leave from rivers and eSS e R
near-coastal areas to the ocean, T etammationsloar Mg g’
Fotaa iy
7. Work to understand the magnitude and causes of marine mortality;
8. Continued exchange of science/management related information; and
9. Human dimensions are a critical element of the conservation process

NASCO 2020
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A further peer reviewed exploration

Many fw/est threats are known and management options are available
Global scale of climate change and altered ocean ecosystems is difficult to address

Conditions in fw and sw are projected to deteriorate
Global response is needed, which is beyond the scope of fisheries management

In the interim, climate perspectives must be incorporated into salmon management

. Holistic view working across sectors, governments and borders to reduce
human pressures

Can't presently counteract poor marine survival, therefore emphasis should be on fw

. Strong, healthy, and resilient wild populations is the optimal approach to
reduce CC impacts

. Optimize productivity by ensuring the highest number of wild smolts in the
best condition enter the ocean.

. Improving/maintaining habitat quality, connectivity, freshwater ecological
function, water quality, etc. are front-line defenses

Maintain genetic integrity/diversity (of wild populations)
. Eliminate escaped farmed salmon, poorly planned stocking and reduce
impacts of low abundance

Lack of evidence for compensatory marine mortality -> increasing smolt output
increases adult returns

A quqs on human dimension is needed, since most threats are the result of human
activities
. Improved communication of scientific and management perspectives

Aquatic Conservation: Marine and Frashwater Ecosystems

Atlantic salmon in a rapidly changing environment - facing
the challenges of reduced marine survival and climate

change
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What can be done locally?

 Due diligence on aquaculture monitoring

* Grow more smolts that survive better
 Habitat improvements

» Make more smolts that survive better
 Close the hatchery-wild marine performance gap
 Utilize vacant habitat
 Develop additional capacity
 Develop better release schemes
» Develop a comprehensive climate-adaptive spatiotemporal management plan
 Habitat improvements
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