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1994:  Scales
1994-1996:  Allozymes

Bering Sea, chum salmon bycatch from pollock-directed fishery
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2005-2015:  MicrosatellitesGenetic sample size

2005 1,084 2011 1,472

2006 1,367 2012 673

2007 1,279 2013 4,094

2008 629 2014 1,741

2009 1,437 2015 2,041

2010 1,048
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Chum salmon stock groupings
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100% chum baseline simulations
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2015 Bering Sea chum salmon bycatch
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Statistical areas

2015 Bering Sea chum salmon bycatch

0

20,000

40,000

60,000

24 26 28 30 32 34 36 38 40 42

509/513/517/518/519
521/523/524

Chum salmon PSC

0

400

800

1,200

1,600

2,000

24 26 28 30 32 34 36 38 40 42

Statistical week

Genetic samples

Sample set X2 d.f. P-value

Collected 4.92 16 >0.99

Genotyped 3.95 16 >0.99

Analyzed 8.49 16 0.93
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2015 Bering Sea chum salmon bycatch
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Stock proportions
(1,836 samples) 

2015 Bering Sea chum salmon bycatch

BAYES
Region Mean SD
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2015 Bering Sea chum salmon bycatch
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2015 Bering Sea chum salmon bycatch
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2015 salmon excluder device
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131 genetic samples

2015 Gulf of Alaska chum salmon bycatch
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2015 Gulf of Alaska chum salmon bycatch
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2015 Bering Sea chum salmon bycatch

Age 3 chum salmon,
2 ocean annuli

Ellen Yasumiishi, Alaska Fisheries Science Center
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2015 Bering Sea chum salmon bycatch
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2015 Bering Sea chum salmon bycatch
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B-season
Age by finer strata

655430



2015 Bering Sea chum salmon bycatch
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Salmon bycatch – future direction?
Relatively large datasets

• From large portions of Bering Sea and GOA shelf during 
much of the year.

• Multiple years, 2005-2017.
• Systematic sampling in Bering Sea since 2011.
• Improved sampling in GOA.

How can this add to our understanding of 
ocean distribution?
Are there analyses/models that may inform 
groundfish management and users of 
salmon resources?



Salmon ocean distribution
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Analyses that inform management?
E.g., model stock estimates by:

• Location – how to define areas, how large an 
area?

• Time – week, season, year
• Vessel effort
• Age of salmon
• Water temperature
• Run size
• Pink salmon abundance?
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Bering Sea pollock fleet effort
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A-season, Jan-Apr B-season, Jun-Oct

Jordan Watson, Alaska Fisheries Science Center



Sea surface temperature
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Kalnay, E. and Coauthors, 1996: The 
NCEP/NCAR Reanalysis 40-year Project. 
Bull. Amer. Meteor. Soc., 77, 437-471.



Run size
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Photo credit: Jack Helle
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Bering Sea chum salmon bycatch
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2015 Bering Sea chum salmon bycatch
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2015 Bering Sea chum salmon bycatch
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CIAP-WASC chum salmon collections

Objective 1
Genotype 144 samples 
from each of 32 
collections at pre-
existing and new 
microsatellite markers.

Objective 2
Genotype mixture 
samples from lower 
Yukon and Kuskokwim 
rivers.

Goal II
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2015 GOA Chum Salmon Bycatch
Stock Proportions

Bycatch samples

Urawa et al. 2009

WASSIP, 2007-2009

WASSIP, ADFG Eastern District, Chignik Mgt Area

Region
Bycatch 

2014
Bycatch

2015

Urawa
Late 

summer 
2003

WASSIP
Early 

summer
2007

WASSIP
Mid-

summer
2009

Asia 0.05 0.08 0.14 0.11 0.06

Western Alaska 0.02 0.03 0.30 0.20 0.02

Up/Mid Yukon 0 0 0.03 0 0.01

SW Alaska 0.01 0 0.13 0.11 0.04

Eastern 
GOA/PNW 0.92 0.88 0.40 0.58 0.88
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