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Objects
ATo evaluate carrying capacity and inter- and intra-specific interaction of Pacific salmon
under the warming climate, for establishing their sustainable conservation
management
. Material & Method
ASea surface temperature (SST): COBE-SST database of Japan Meteorological
Agency (1°_ 1°, 1920-2018)
ACatch data of Pacific salmon in 1925-2018: NPAFC Salmonid Catch Statistics
ACarrying capacity (K):ther e pl acement point on the Ric
(1 year-class = 20 brood-year populations) :
AGrowth: the scale back-calculation
ATrophic level: the stable isotope analysis
Alnter- & intra-specific interaction: the Lotka-Volterra equations
. Definition for chum salmon
AAdaptable temperature (AT): 5-7 °C |
AOptimum temperature (OT): 8-12°C N(E1)= N©expe) N(b)
AResident duration: period at the adaptable and : O

optimum temperature in coastal seas around Japan
g AO

N(2)

N(t+

SE-A&BC =

AO: Arctic Ocean, OS: Okhotsk Sea,"* ™ L =Flc (\TSS)

[(TS114). (FL-4)
W-/E-BS: Western and Eastern FL: fork length, T$: { (Seo et al. 2011)

Bering Sea, GA: Gulf of Alaska Kaeriyama (2019)




Feeding pattern of Pacific salmon in the North Pacific Ocean
ecosystems during summers of 1994-2008 (qin and Kaeriyama 2016)
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Feeding behavior of chum salmon (Bering Sea, 2009)

(Kaeriyama et al. 2012)
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AOnly chum salmon adapted to feeq

on gelatinous zooplanktobecause
of wider esophagu@velch 1997)
strong gastric acidhzuma 1992)and

more pyloric caecgKaeriyama & Urawa

1990)

ATheir food diversity increased with

population density (CPUE)
AChum salmon shifted their diet in

response to competition with pink

salmon(Tadokoro et al. 1996)

—
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Inter- & Intra-specific interaction:
Chum salmon will avoid the
competition among Pacific salmon
without the competitive exclusion
principle.
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Me an

a n d 3@ Da n'tN ofPacific salmon in the

North Pacific Ocean and the Bering Sea (qin and kaeriyama 2016)
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Exception: chum salmon had higher stable isotope off St. Lawrence island, where will has
higher enrichment because of strong upwelling and hih nutrient
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Temporal-spatial change in feeding pattern of Pacific
salmon in the North Pacific Ocean ecosystems

Framework & function of feeding
pattern in Pacific salmon
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Trophic position &
ecosystem structure in
the North Pacific Ocean
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iIn 1925-2017 . ;
ASouthern populations: Decreasing
A Northern populations: Increasing or high stable
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Temporal changes in the decadal mean of SST (dSST) Iin the
North Pacific Ocean and the Arctic Ocean
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\
, The SST increased 1.0 °C in a century

in the North Pacific Ocean.
. The dSST is higher in northern than in
southern ecosystems y
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[GA: dSST=0.07

W-BS: dSST=0.15

'E-BS: dSST=0.14
OS: dSST=0.13

“ AO: Arctic Ocean,"
" W-BS: Western Bering Sea, '

OS: Okhotsk Sea,* GA: Gulf of Alaska,
E-BS: Eastern Bering Sea
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. Temporal change in areas of adaptable and optimum

temperatures for chum salmon in August from the 1930s to the

20 10 S . Adaptable temperature (5-7 °C)
. Optimum temperature (8-12 °C)

* “The area of optimum temperature is
decreasing for the last several decades,
especially in the Okhotsk Sea and the Gulf
of Alaska

Kaeriyama (2019)



Temporal changes in areas of adaptable and optimum
temperatures for chum salmon from the 1930s to the 2010s
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. Adaptable temperature (5-7 ©)
_ Optimum temperature (8-12 ©)

Since the 2000s, Okhotsk and Bering seas are favorable ecosystems for survival

and carrying capacity of chum salmon
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Temporal change in areas of adaptable (AA) and
optimum (AO) temperatures in July in the Okhotsk Sea
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In the 2010s, the area of .—-r
optimal temperature 1990s July
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Sep J
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2000s Jul
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This indicates that

Japanese juvenile chum
salmon will be difficult to
migrate to the Okhotsk Oct
Sea in July

1980s 1990s 2000s 2010S

The June AA: increase since the 2000s

Y contribute for Russian juvenile chum and pink
salmon to rise survival rate
The AO became less than half in August of

" the2010s
Y introduce the decline in carrying capacity of

Pacific salmon in the Okhotsk Sea
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