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Meridional migration of pelagic fishes
in the Western North Pacific
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Pelagic fishes
in the Transition Region

Importance of juvenile mortality
, (Watanabe et a/. 1995)
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& Importance of migration phase ' Importance

& School concentration at fronts of fronts



Eddies and fronts
for small pelagic fishes

';3 High productivity and plankton convergence (Uda, 1960)

'J Blocking migration (Uda, 1960)
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Modeling approach of this study

' Examine basic processes of eddies and fronts
on the northward migration of fishes with small
swimming ability
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Physical model

zonally homogeneous

/
wind stress amplitude /
2000km )

A >/ 10km x 10km grid

N

Om@*

T

logarithmic
9 levels

l

2000m

2000km >

Schematic diagram of model domain

L
L2
g

*

€

Wind-driven double-gyre

ocean circulation model

2000-km x 2000-km
closed flat domain

Idealized wind stress and
heating/cooling amplitudes

£ 360-days period forcing
(begins from spring)



Migratory eulerian tracer

N ON  ON ON J*N 9*N ON ON
— = S s e AT P WP el
ot ox ay 0Z dx~ dy d dy
tendency  physical advection  physical diffusion migration
Migration (umig, vmig)
s . u . =0,v . <0.1 m/s
Direction northward i i
/ /
I, n»—T| = alt

limited by
temperature gradient

a = 0.05 [°C/day]



Settings and cases
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Basic cases
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Average movement and
temperature history
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Latitudinally different waters
and migration strategy
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Summary

@ Eddy transport and blocking of migratory tracer
@ Concentration at the ridge of water intrusions

f@ Influences of warm eddy activity to the
migration path and temperature history

@ Meridional migration in the W.IN.Pacific
f@ Required to sustain large population

f@ Utilizing eddy-intruding dynamic confluence






Parameters examination

Average distance and increase/decrease of
environmental temperature of tracer at Day 100 from the initial

Cases X+sd.(km) Yzs.d.(km) Tzs.d.(CO)

Standard 580 +243 SH2 0D 030316

Vmig < 0.20 m/s 605 + 22§ 758 + 373 1.8 3.4

Vmig < 0.05 m/s 3900 * 159 378 + 186 -0.4 +3.6

a = o10 C 580 +216 768 + 294 1.8 £3.6

a = 0.025 C 513 * 266 436 + 265 -0.6 *3.5

No heating §82 + 249 545 275 312114128




