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Cunningham Lab Backgroun

* Lab Research focus: Population and spatial dynamics of salmon Dr. Joe Langan
and groundfish (NOAA-GLERL)

* What drives variation in survival and growth?

 Canwe predict 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

Genoa Sullaway (UAF)



NOAA/ADFG Surface Trawl Surveys &£

* Capture juvenile
salmon

* September-Oct. after
outmigration from
freshwater

* Index of juveniles
surviving freshwater and

early marine mortality
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NOAA/ADFG Surface Trawl Surveys &4

* Capture juverils
salmon

* Septem Motivating Questions:
outmigr:

freshwa
* Index of ju 1) Whatis the distribution of juvenile Chum salmon in

surviving f the EBS/NBS?
early mari

2) How do we define Essential Fish Habitat? |
hank you to NOAA-

: : g
3) Is juvenile Chum salmon EFH constant across time~ EMA & ADEG!
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Juvenile Chum Salmon in the EBS

*Canadian Journal of 2025
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Juvenile Chum Salmon in the EBS
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North Pacific Salmon Salmon Synthesis

* Objectives
 Compile historical high seas salmon survey data (US, Canada, Russia, Japan, Korea): 1950’s - 2000’s

* 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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* Majority of high seas
survey data from
spring/summer

* Evidence for general
northward shift into Bering
Sea, beginning in June



How different are the
thermal preferences of
Pacific salmon in the ocean’

* Similar upper limits on
preferred temperature
range: ~12.5deg C

* Variation in lower range

 Most cold tolerant: Sockeye &
Chum

 Least cold tolerant: Coho &
Steelhead

Species
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Describing Chum Salmon Distribution by Genetic
Reporting Group

Data: Prohibited Species Catch from
Pollock Mothership and Catcher-processors

o Res T
A v

Genetic Stock Composition Estimates from
NOAA-ABL Genetics Lab:

Stratified in space and time

Chum Salmon Bycatch Composition Estimates for 2023 B season
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Boosted Regression Trees:

Predict bycatch rate based on climate,
environmental and space-time predictors
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Preliminary Results: Covariates
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* Most important variables:
* Lat/Lon,
* Day of Year
* Bottom Depth
* Temperature

* Promising model performance
in interpolation

0.05 0.10
Importance

Rel Chum CPUE

1.00+

0.751

o
)
o

0.25+

0.00+

Bottom Depth Partial Effect

Preliminary Results

200
BotDepth

Lat.Bin
—= 54-56
== 56-58
== 58-60

60-62



Latitude

Jun-15

Jul-15

Aug-15

Sep-15

Oct-15

54°N+

180°  175°W 170°W  165°W 180°

175°W  170°W
Longitude

165°W 180° 175°W 170°W

165°W 180°

175°W  170°W  165°W




Distributional Patterns

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

* Chum spread NW up the
continental shelf as the
season progresses

* Largely follow the shelf
break
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Distributional Patterns
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What is the relative influence of environmental processes
and competition on Yukon River Fall Chum salmon survival?




Estimation Model Structure

Fall Chum Integrated Population
Model Structure

= 2 1.Eggs: N, -

. Egg Abundance ‘ 1. Mean Spawner Size
ADF&G Age Sex Length Database
2. Winter Snowpack

2. Marine Juvenile: Nt,s=j Alaska Climate Research Center,

Abundance end of first summer at sea 3. N Bering Sea Summer Temperature (Cumulative Degree Days)
NOAA/ADF&G, Cunningham et al. AKFIN, NOAA

4. EBS Pollock Recruitment Index
lanelli et al. 2024
3. Marine Immature: N, .-, 1

Abundance after first winter at sea Marine Survival Covariates (Stage 2->4)

o 5. Stomach Fullness Index
4. Total Returns: N, ;. , - NOAA, ADF&G, NBS Surveys
Total Return Abundance 6. GOA Temperature (Cumulative Degree Days) during 1st winter
ADF&G, Fleischman & Borba 2009 1 AKFIN, NOAA

5. Harvest: N, .., ,
Terminal Harvest abundance
ADF&G, Fleischman & Borba 2009

7. Chum hatchery salmon release numbers
North Pacific Anadromous Fish Commission

. Spawning

6. Spawners: N, . ,
~~~~~~ Spawner Abundance
ADF&G, Fleischman & Borba 2009




Estimated Effects

Spawner Size 1

Snow Pack 1
Estimated NBS SST-
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. Pollock Recruitment 4 .
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