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Chum salmon
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Common squid
Already spoken by Sakurai-san
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coupled with a lower trophic ecosystem model. Journal of Marine Systems, 78, 278-287.



Pacific saury
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R.H. Harris, E. Hofmann, R. I. Perry, F. Werner (Eds) Global Change and Marine
Ecosystems. Oxford University Press., 287-322, pp440.

Already spoken by Ito-san



§ 1. Chum salmon

Urawa (2000) Migration route of Japanese salmon. National Salmon Resources Center (NASREC)
Newsletter No.5pp.3-9, in Japanese



NEMURO. FISH
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Cyax: Maximum consumption rate

(Cypax= aC - WEC),

p: prey density dependence
function ( 0<p< 1).

&(T): temperature dependence
function (0< fc(T) < 1).




Kamezawa,Y., T,Azumaya, T.Nagasawa and M. J. Kishi(2007): Bull. Japan. Soc.Fish.Oceanogr.,
71,87-96. North Pacific Anadromous Fish Commission Technical Report No. 7: 95-98

6/1-11/30

60°N 60°N

3 5 7

50°N 50°N

12/1-5/31

40°N

140°E 160°E 180° 160°W 140°W

(drawn from Urawa,2000)

In summer : Feeding & Growth, In winter : Wintering.
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—

Observed

Model

(Time-dependent features of body size in the Bering Sea in summer from 1971 to 1999.)



What will happen by global warming on
salmon migration?

“Poikilotherm” No adaptation / dissilency






D.W. Welch, Y. Ishida, and K. Nagasawa(1988) Can. J. Fish. Aquat. Sci. 55, 937-948
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(Time-dependent features of body size in the Bering Sea in summer from 1971 to 1999.)



§ 2. Common squid



NEMURO. FISH



Changes of inferred spawning areas of Todarodes pacificus based on the Global
Warming Scenario by the Earth Simulation System (FRCGC, Japan)
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Green cell: land area red cell: disappeared spawning area with global warming
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§ 3. Pacific saury



Pacific saury: Global warming experiment

Temp. anomaly in 20350
(from CCSR/NIES/FRCGC model, A2)
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Ito (2007b), Ito et al. 2010)

s b

numerical experiment
Averaged SST anomaly in three ocean domains.
Estimate future SST field by adding SST anomaly with current SST.
Integrate NEMURO.FISH with future SST.
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Pacific saury: Global warming experiment
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Under global warming, the
wet weight of adult saury
was reduced about 10 g
because of the decrease of
prey zooplankton.

However, the egg production
was enhanced by global
warming.

Ito (2007b). Ito et al. (2010)




We cannot predict future only based on the
present / past experiments and observations.

Can we predict the change of behavior?
They may sink/ move vertically. They may
change spawning season/area. The may
change food.

We can predict what will disappear but
cannot predict what will appear.



temp

time



It is not difficult to predict
“DISAPPEAR”

It is difficult Limpossible to predict
“APPEAR”
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