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Figure 10. -- Comparison of “A” seasonn genetic stock composition estimates for 2008, 2010-12 based on 
available genetic samples ffrom the BSAI Chinook salmon bycatch. Comparison of “B” 
season genetic stock compposition estimates for 2007, 2008, 2010-12 stock compposition 
estimates based on availabble genetic samples from the BSAI “B” season Chinoook salmon 
bycatch. The same genetic c baseline and regional groupings were used in all anallyses. 
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Figure 11. -- Comparison of yearly stock ccomposition estimates (2008-2012) based on genetic ssamples from 
the BSAI Chinook salmon byycatch. The same genetic baseline and general regionaal groupings 
were used in all analyses. GOOA group consists of combined values for NWGOA, CCopper, and 
NE GOA. BAYES 95% crediible intervals are plotted for yearly estimates. 
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The 2007, 2008, and 2011 “B” season stock composition estimates were similar with 

large amounts from Coastal Western Alaska (Fig. 10). In contrast with the other “B” season 

estimates, the 2010 and 2012 “B” season estimates identified larger contributions from British 

Columbia, West Coast U.S. and Coastal Southeast Alaska stocks. In contrast to 2011 and similar 

to most other previous years studied, most of the Chinook salmon bycatch occurred in 2012 

during the “A” season. As in 2011, systematic random sampling was employed in 2012, where 

genetic samples were collected from one of every 10 Chinook salmon encountered. 

While changes in sampling protocols between years necessitate caution in comparing 

analyses across years, when the stock compositions were analyzed for the entire year, Coastal 

Western Alaska stock compositions trended downward between 2008 and 2010 but increased in 

2011, and remained at a similar level in 2012 (Fig. 11). North Alaska Peninsula stock 

compositions have remained consistent since 2009 reporting 11% of the bycatch in 2012 (Fig. 

11). The upper and middle Yukon River contribution continued to be low in 2012, while Coastal 

Southeast Alaska, British Columbia and West Coast U.S. stock compositions continued their 5-

year upward trend (Fig. 11).   

For the GOA, the opportunistic sampling protocols employed between 2010 and 2012 

limit the results to indentifying only presence of individual stocks; however, the greater number 

of available samples (948) allowed temporal and geographical analyses for the first time in 2012. 

Recognizing these limitations, Figure 12 shows the stock composition in the GOA of samples 

collected in 2010, 2011, and 2012. All years show an abundance of southern stock groups 

(British Columbia, West Coast U.S., and Coastal Southeast Alaska). The NW GOA dropped in 

abundance in 2012, similar to levels in 2010 and there was a corresponding increase in British 

Columbia and West Coast U.S. groups. There appear to be more Coastal Southeast Alaska fish 
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Figure 12. -- Comparison of genetic stoc 
samples from the GOA Chi 
Panel B shows comparison 
baseline and regional group 

ck composition estimates for 2010-12 based on availab 
inook salmon bycatch. Panel A shows comparisons ac 

ns between NMFS Statistical Areas in 2012. The same 
pings were used in all analyses. 
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Figure 13. -- Comparison of yearly stock composition estimates (2010-2012) based on availablee genetic 
samples from the GOA Chin ook salmon bycatch. The same genetic baseline and g eneral 
regional groupings were usedd in all analyses. BAYES 95% credible intervals are p lotted for 
yearly estimates. 
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early in 2012, than in late 2012 (Fig. 12A). There also appears to be more British Columbia fish 

in the west, in area 610, while the composition of West Coast U.S., and Coastal Southeast Alaska 

fish increased in the more eastern areas (620/630/640/649) (Fig.12B). Throughout all years, 

British Columbia remained the most abundant group, followed by the West Coast U.S., and the 

upward trending Coastal Southeast Alaska (Fig. 13) 

SUMMARY 

Communities in western Alaska and elsewhere are dependent on Chinook salmon for 

subsistence and commercial purposes. Decreasing Chinook salmon returns to western Alaska 

rivers have caused hardships in these communities and led to fisheries disaster declarations for 

Yukon River Chinook salmon in 2010 and 2012 by the U.S. Secretary of Commerce (Locke 

2010, Blank 2012), and in the Kuskokwim Rivers, and Cook Inlet in 2012 (Blank 2012). 

Salmon-dependent communities have expressed concern regarding the numbers of salmon 

caught as bycatch in the Bering Sea trawl fishery (Gisclair, 2009). The incidental harvest of 

Chinook salmon in the Bering Sea pollock fishery averaged 38,624 salmon per year during 1991-

2012, but increased to a peak of 121,638 in 2007. The Bering Sea Chinook salmon bycatch has 

abated in more recent years dropping to a total of 11,343 Chinook salmon in 2012, a number 

which is 27,281 fish below the 22-year average. 

In addition to the Bering Sea, there is also a federally managed pollock trawl fishery in 

the Gulf of Alaska. The incidental harvest of Chinook salmon in the GOA averaged 14,647 

salmon per year during 1991-2012, with a peak of 44,779 in 2010. The GOA Chinook salmon 

bycatch was above the 22-year average in 2012 at 18,850 Chinook salmon. 
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Stock composition estimates of the Chinook salmon bycatch are needed for pollock and 

salmon fishery managers to understand the biological effects of the incidental take of salmon in 

the trawl fishery. This report provides stock composition analysis of genetic sample sets from the 

2012 Bering Sea and GOA Chinook salmon bycatch. The results and limitations of this analysis 

are summarized below. 

Sampling Issues 

Bering Sea-Aleutian Islands 

With the implementation of systematic random sampling in the 2011 prohibited 

species catch, 2012 is the second year from which representative samples have been collected 

from the Chinook salmon bycatch. This represents a lot of effort over many years to develop 

standardized protocols for collecting sets of samples from numerous observers both at sea and in 

shore-based processing plants, the efforts of which are clearly apparent in the representative 

nature of the sample sets (Figs. 4 and 5). The observed genetic sampling rate in 2012 was 9.8%, 

the highest ever observed and in close agreement with the goal. The resulting Chinook salmon 

Bering Sea bycatch sample set was 1,111. 

Gulf of Alaska 

Although opportunistic sampling was employed for the collection of the GOA Chinook 

salmon bycatch genetic samples between 2010 and 2012, the sampling effort improved from a 

0.4% sampling rate in 2010 to 1.7% in 2011 to 5.0% in the 2012. The overall sample set was 

larger than the two previous years combined at 948, although the lack of representative samples 

hinders calculating statistically reliable stock composition estimates of the 2012 GOA Chinook 
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salmon bycatch as a whole. Nonetheless the stock composition of the available samples provides 

at least an indication of stock presence, although repeated estimates across years will eventually 

provide generalized composition estimates. 

Stock Composition Estimates  

Bering Sea-Aleutian Islands

 Genetic stock composition analysis showed the majority of bycatch samples collected in 

the Bering Sea were from Alaskan stocks predominantly originating from river systems directly 

flowing into the Bering Sea. The stock composition of the Chinook salmon bycatch during the 

2012 “A” season differed from the 2012 “B” season, demonstrating temporal differences in the 

stocks intercepted. This was especially apparent in the Coastal Western Alaska (68% vs. 52%) 

and the North Alaska Peninsula (16% vs. 0.1%) stock groups.  

Salmon Excluder Test Samples 

Genetic analysis showed that the samples collected from the spring 2012 salmon 

excluder device test were predominantly from Coastal Western Alaska with an overall stock 

composition very similar to the 2012 Bering Sea “A” season estimate. In addition, the sample set 

provided a unique opportunity to compare the stock composition of Chinook salmon taken at sea 

in two different hauls. Although the variance will increase with smaller sample sets, stock 

compositions for the Coastal Western Alaska and the North Alaska Peninsula stock groupings 

between hauls were outside the standard deviation intervals suggesting the potential for some 

degree of stock aggregation even over small spatial and temporal groupings. 
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Gulf of Alaska 

As in previous years, the opportunistic nature in which genetic samples were collected 

from the GOA Chinook salmon bycatch limited the 2012 stock composition results to indicators 

of presence/absence, although the sample sizes were much improved allowing for temporal and 

geographic analyses. As in 2010 and 2011, the 2012 GOA Chinook salmon bycatch samples 

were predominantly from the west coast of the United States, British Columbia, and Coastal 

Southeast Alaska (Fig. 12). 

Application of These Estimates 

The extent to which any salmon stock is impacted by the bycatch of the Bering Sea trawl 

fishery is dependent on many factors including 1) the overall size of the bycatch, 2) the age of 

the salmon caught in the bycatch, 3) the age of the returning salmon, and 4) the total escapement 

of the affected stocks taking into account lag time for maturity and returning to the river. As 

such, a higher contribution of a particular stock one year does not necessarily imply greater 

impact than a smaller estimate the next. Stock composition estimates for the Bering Sea Chinook 

salmon bycatch were performed using representative samples and the estimates are considered to 

be representative of the overall bycatch. Opportunistic sampling used for the GOA estimates 

limit the application of those estimates to presence of a stock group. 
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APPENDIX
 

Chinook salmon populations in the ADF&G’s single nucleotide polymorphisms (SNP) baseline with the 
regional designations used in the analyses of this report. S.=South, R.=River, H.=Hatchery, and L.=Lake. 

Reg Reg 
Population name Num Region Name Population name Num Region Name 
Bistraya River 1 Russia Henshaw Creek 3 Mid Yukon 
Bolshaya River 1 Russia Kantishna River 3 Mid Yukon 
Kamchatka River late 1 Russia Salcha River 3 Mid Yukon 
Pakhatcha River 1 Russia Sheenjek River 3 Mid Yukon 
Andreafsky River 2 Coast W AK S. Fork Koyukuk River 3 Mid Yukon 
Aniak River 2 Coast W AK Big Salmon River 4 Up Yukon 
Anvik River 2 Coast W AK Blind River 4 Up Yukon 
Arolik River 2 Coast W AK Chandindu River 4 Up Yukon 
Big Creek 2 Coast W AK Klondike River 4 Up Yukon 
Cheeneetnuk River 2 Coast W AK Little Salmon River 4 Up Yukon 
Eek River 2 Coast W AK Mayo River 4 Up Yukon 
Gagaryah River 2 Coast W AK Nisutlin River 4 Up Yukon 
George River 2 Coast W AK Nordenskiold River 4 Up Yukon 
Gisasa River 2 Coast W AK Pelly River 4 Up Yukon 
Golsovia River 2 Coast W AK Stewart River 4 Up Yukon 
Goodnews River 2 Coast W AK Takhini River 4 Up Yukon 
Kanektok River 2 Coast W AK Tatchun Creek 4 Up Yukon 
Kisaralik River 2 Coast W AK Whitehorse Hatchery 4 Up Yukon 
Kogrukluk River 2 Coast W AK Black Hills Creek 5 N AK Pen 
Kwethluk River 2 Coast W AK King Salmon River 5 N AK Pen 
Mulchatna River 2 Coast W AK Meshik River 5 N AK Pen 
Naknek River 2 Coast W AK Milky River 5 N AK Pen 
Nushagak River 2 Coast W AK Nelson River 5 N AK Pen 
Pilgrim River 2 Coast W AK Steelhead Creek 5 N AK Pen 
Salmon R. -Pitka Fork 2 Coast W AK Anchor River 6 NW GOA 
Stony River 2 Coast W AK Ayakulik River 6 NW GOA 
Stuyahok River 2 Coast W AK Benjamin Creek 6 NW GOA 
Takotna River 2 Coast W AK Chignik River 6 NW GOA 
Tatlawiksuk River 2 Coast W AK Crescent Creek 6 NW GOA 
Togiak River 2 Coast W AK Crooked Creek 6 NW GOA 
Tozitna River 2 Coast W AK Deception Creek 6 NW GOA 
Tuluksak River 2 Coast W AK Deshka River 6 NW GOA 
Unalakleet River 2 Coast W AK Funny River 6 NW GOA 
Beaver Creek 3 Mid Yukon Juneau Creek 6 NW GOA 
Chandalar River 3 Mid Yukon Karluk River 6 NW GOA 
Chena River 3 Mid Yukon Kasilof River mainstem 6 NW GOA 
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Reg Reg 
Population name Num Region Name Population name Num Region Name 
Kenai River mainstem 6 NW GOA Kowatua River 9 Coast SE AK 
Killey Creek 6 NW GOA Little Tatsemenie River 9 Coast SE AK 
Ninilchik River 6 NW GOA Macaulay Hatchery 9 Coast SE AK 
Prairie Creek 6 NW GOA Medvejie Hatchery 9 Coast SE AK 
Slikok Creek 6 NW GOA Nakina River 9 Coast SE AK 
Talachulitna River 6 NW GOA Tahltan River 9 Coast SE AK 
Willow Creek 6 NW GOA Unuk R.-Deer Mountain H. 9 Coast SE AK 
Bone Creek 7 Copper Unuk River - LPW 9 Coast SE AK 
E. Fork Chistochina River 7 Copper Upper Nahlin River 9 Coast SE AK 
Gulkana River 7 Copper Big Qualicum River 10 BC 
Indian River 7 Copper Birkenhead River spring 10 BC 
Kiana Creek 7 Copper Bulkley River 10 BC 
Manker Creek 7 Copper Chilko River summer 10 BC 
Mendeltna Creek 7 Copper Clearwater River summer 10 BC 
Otter Creek 7 Copper Conuma River 10 BC 
Sinona Creek 7 Copper Damdochax Creek 10 BC 
Tebay River 7 Copper Ecstall River 10 BC 
Tonsina River 7 Copper Harrison River 10 BC 
Big Boulder Creek 8 NE GOA Kateen River 10 BC 
Kelsall River 8 NE GOA Kincolith Creek 10 BC 
King Salmon River 8 NE GOA Kitimat River 10 BC 
Klukshu River 8 NE GOA Klinaklini River 10 BC 
Situk River 8 NE GOA Kwinageese Creek 10 BC 
Tahini River 8 NE GOA Louis River spring 10 BC 
Tahini River - Pullen Creek H. 8 NE GOA Lower Adams River fall 10 BC 
Andrews Creek 9 Coast SE AK Lower Atnarko River 10 BC 
Blossom River 9 Coast SE AK Lower Kalum River 10 BC 
Butler Creek 9 Coast SE AK Lower Thompson River fall 10 BC 
Chickamin River 9 Coast SE AK Marble Creek 10 BC 
Chickamin River-LPW 9 Coast SE AK Middle Shuswap R. summer 10 BC 
Chickamin R.Whitman L. H. 9 Coast SE AK Morkill River summer 10 BC 
Clear Creek 9 Coast SE AK Nanaimo River 10 BC 
Cripple Creek 9 Coast SE AK Nechako River summer 10 BC 
Crystal Lake Hatchery 9 Coast SE AK Nitinat River 10 BC 
Dudidontu River 9 Coast SE AK Oweegee Creek 10 BC 
Genes Creek 9 Coast SE AK Porteau Cove 10 BC 
Hidden Falls Hatchery 9 Coast SE AK Quesnel River summer 10 BC 
Humpy Creek 9 Coast SE AK Quinsam River 10 BC 
Kerr Creek 9 Coast SE AK Robertson Creek 10 BC 
Keta River 9 Coast SE AK Salmon River summer 10 BC 
King Creek 9 Coast SE AK Sarita River 10 BC 
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Reg Reg 
Population name Num Region Name Population name Num Region Name 
Stuart River summer 10 BC Lower Deschutes R. fall 11 West Coast US 
Sustut River 10 BC Lyons Ferry H. summer/fall 11 West Coast US 
Torpy River summer 10 BC Makah National Fish H. fall 11 West Coast US 
Wannock River 10 BC McKenzie River spring 11 West Coast US 
Alsea River fall 11 West Coast US Sacramento River winter 11 West Coast US 
Carson Hatchery spring 11 West Coast US Siuslaw River fall 11 West Coast US 
Eel River fall 11 West Coast US Soos Creek Hatchery fall 11 West Coast US 
Forks Creek fall 11 West Coast US Upper Skagit River summer 11 West Coast US 
Hanford Reach 11 West Coast US 
Klamath River 11 West Coast US 
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