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= y is the open ocean important to Alaska
king salmon management?
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Wféditional knowle

—

ocean research, monitoring, & evaluation

e Salmon: abundance, body
size, diseases, parasites,
and scars

e Climate change: wind, ice,
temperature, algae, &
jellyfish

e Fishing: harvests &
bycatch

Data source: Julie Raymond-
Yakoubian, Kawerak, Inc.
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How do Alaska king salmon respond to ocean fishing?
Long-term trends in commercial catch/bycatch of king salmon, 1925-2011
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Monthly values for the Pacific Decadal Oscillation index (PDO):
1900-2011 (http://jisao.washington.edu/pdo/)
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__Eeotogical process studi

to understand mechanisms of climate &
fishing effects on Alaska kings

e Salmon distribution
(horizontal and
vertical)

e Salmon food habits

e Salmon growth and
bioenergetics

e Climate/ocean effects
on salmon and their
habitats




ering Sea and Gulf 0 are the most

Important open-ocean habitats of Alaska kings
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__Critical habitats fo

the Bering Sea

Bering Sea ="
epipelagic

Aleutian
Islands &
passes

Aleutian Basin
(central &
northwestern
Bering Sea)



http://earthobservatory.nasa.gov/images/imagerecords/4000/4761/aster_yukon_artII_lrg.jpg
http://earthobservatory.nasa.gov/images/imagerecords/2000/2037/Kamchatka_2001346_lrg.jpg
http://earthobservatory.nasa.gov/images/imagerecords/1000/1423/seawifs_bering_20010513_lrg.jpg
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— Kings, 1956-2004
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~_Stabteisotope comp

- BSAIl bycatch supports seasonal
distribution model
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Inlet Kings, 1956- 2004
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w recoveries of f tagged S
Alaska Kings, 1956 2004
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Vertical distri

Kings by ocean age group In Wlnter
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—

_ Temperature (red) & Depth (blue)

data storage tag
record (16,246 data points) for an individual fish

TD1401 - Yukon River Chingok Salmon
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Chinook salmon tagged at 56°30°N, 179°00°"W in the Bering Sea on 8 July 2002 and
recovered at age 1.4 near Kotlik, Alaska, in the Yukon River on 21 June 2004.



Bering Sea basin habitats

Prey composition by volume

B Squid @ Fish O Euphausiids O Other

100%

80% -

60% -

40%

20%

o%

1991 1992 1993 1994

1995

1996 1997

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009




Winter diets of kings in Bering Sea shelf
habitats — BSAI bycatch 2007
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Summer diets of immature kings in the
Central Gulf of Alaska (50-56°N, 145°W)
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Data from Kaeriyama et al. 2004
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Life-stage specificresponses-of Bering-Sea

“Kings to natural climate change
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Bioenergetics and growth resultsfor
/ /Bﬁg Sea stocks

e Immature kings respond to cool vs. warm
climate regimes by changes in body size

e 1st winter at sea most critical growth period
affected by warm vs. cold climate change

e Female Yukon kings showed a positive shift
In growth around 2000

e Climate/ocean variables correlated to
Increased high seas growth: low sea ice
cover and warm temperatures
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Body size response of immature kmgs toc
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Sequential t-test analysis of regime shifts (Rodinov 2005) using Japanese
salmon research vessel data (1971-2008) - significant shifts in 1978 and 1991.
Immature age 1.2 female kings in Bering Sea.
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Age 1.4 Yukon King Scale .
Data sources: G. Ruggerone & Bev iy Iimii
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_How will kings respond to changes in thermal habits given
projected changes due to greenhouse gas emissions?

SST increase-July 2080s-a1b
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Data from Abdul-Aziz et al. 2011



Projected changes in open ocean thermal
~—habitats of king salmon - winter
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~__Projected changes in open-ocean thermal

habitats of king Salmon - summer
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is:Human-fereing of open=ocean ecologice

s Is contributing to long-term declines in
productivity of Alaska Chinook salmon




—Important research areas and questions

1. Climate-Change/Ocean Acidification (CCOA): What are the past,
current, and projected effects of CCOA on salmon productivity?

2. Industrial-Scale Fisheries (ISF): Are ISF both predators and
competitors of salmon? Is there a threshold of maximum salmon biomass
or minimal prey biomass or density needed in open-ocean ecosystems to
sustain long-term salmon productivity? Are discarded fish processing
wastes a vector for spreading disease and parasites?

3. Hatchery-wild interactions (HWI): Do HWI in the open ocean affect
the productivity of wild Alaska salmon?

4. Marine pollution (MP): Does open-ocean MP affect salmon
productivity?
5. Multiple Human Stressors (MHS): What are the cumulative effects of

open-ocean MHS (climate change, fishing, hatchery production, and
pollution) on salmon productivity?
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