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Cunningham Lab Background

* Research focus: Population and spatial dynamics of salmon and
groundfish
* What drives variation in survival and growth?

 Can we predictthe species’ distributions in the marine environment,
using survey and fishery-dependent catch (or bycatch) observations?

* What are effective harvest and bycatch mitigation strategies?

* Species distribution models used for both retrospective and
prospective spatial prediction
* Essential Fish Habitat (retrospective)
* Improved understanding of spatial ecology
* Spatial bycatch risk (prospective)

* Bayesian lifecycle models to estimate relationships between
stage-specific survival and environmental and harvest processes
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North Pacific Salmon Salmon Synthesis

* Objectives
 Compile historical high seas salmon survey data (US, Canada, Russia, Japan, Korea):

* Describe the distribution of salmon relative abundance across the North Pacific
* Andtemperature preferences, across spatially-unbalanced surveys and gear types
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North Pacific Salmon Distribution: Chum

Chum
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North Pacific Salmon Distribution: Chinook

Chinook
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North Pacific Salmon: Spatial Predictions
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Better Descriptions of Chum Salmon Distribution by

Ge n etl C Re pO rtl ng G rou p Genetic Stock Composition Estimates from

NOAA-ABL Genetics Lab:
Stratified in space and time

* 2022 Bering Sea
pollock fishery
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Boosted Regression Trees:

Predict bycatch rate based on climate,
environmental and space-time predictors
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A Preliminary Results

Preliminary Results: Covariates
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* Mostimportant variables:
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* Time of day
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* Promising model performance in
interpolation




A Preliminary Results

Distribution patterns 2021-06-09

* High (relative) abundance
near Alaska Peninsula early
in the Pollock B Season
(summer)

* Chum spread NW up the
continental shelf as the
season progresses
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What is the relative influence of environmental
processes and competition on Yukon River Fall Chum
salmon survival?




Methods:

Lifecycle model
Estimate survival from eggs to juveniles

2. N 1.1: Abundance after first summer at sea (August/Sept)

Juvenile Index from Northern Bering Sea surveys
(Data: NOAA/ADFG, Modeled Index: Cunningham, Garcia, et al.)

o
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— Estimate egg to juvenile survival based on
freshwater covariates



Methods:

Estimate marine survival

¢
3. N, 1+a+1.2¢ Returning fish abundance
Age structure recruit abundance (ADFG)
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2. N, 1.1: Juvenile abundance
Juvenile index from Northern Bering Sea surveys (NOAA/ADFG)
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, e Estimate survival during the first winter at sea

P * Include age specific cumulative mortality (seamish
PAONRS)



Methods:

Estimate age composition, harvest and
spawning abundances

5. N t1a+1,.2: SPawning
abundance
4. Nh t+a+l.a Harvest Age structured (ADFG)

abundance |
Age structured (ADFG)

3. N, 1+a+1.2¢ Returning fish abundance



Covariates inform survival estimates

1. Higher mainstem river discharge has a negative
relationship with brood year productivity as it makes foraging
more difficult (Neuswanger et al 2015).

- Data: USGS
> %
D % 2. N Bering Sea Summer Cumulative Degree
E 2 Days slight positive relationship between
(/3) 6‘ temperature and juvenile abundance (Farley et al 2024,
Agler et al 2013).
in icn - Data: AKFIN, NOAA
E
6/ \Q: 3. Large zooplankton provide lipid rich prey. More

abundant lipid rich prey may be related to greater early

marine survival (Murphy et al 2016).
- Index estimated from NBS surveys (data: NOAA & ADFG).




Covariates inform survival estimates

Warm ocean temperatures increase metabolic
demand and stress leading to poor marine survival.

7. Aleutian temperature during 1st winter
(Data: AKFIN, NOAA)
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Increased competition at sea via hatchery
production decreases marine survival.
4. Pink hatchery salmon abundance

5. Chum hatchery salmon abundance
(Data: NPAFC)




Marine density dependence and environmental change impact Chum
salmon survival
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