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Fig. 1. Temporal variations in surface elevation (colored contours) and velocity (vectors) predicted by a nu-

merical experiment on the movement of a warm-core ring near a steep bottom slope (after Itoh and

Sugimoto, 2001).
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(a) Anticyclonic eddies
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Fig. 2. Mean propagation speed of mesoscale eddies detected from the distribution of the sea surface height
anomaly, for (a) anticyclonic eddies and (b) cyclonic eddies. Thick gray contours are mean dynamic height,

and black dashed lines indicate the Japan and Kuril
Subarctic Boundary (after Itoh and Yasuda, 2010a).
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Fig. 3. Distribution of warm and cold anticyclonic eddies distinguished by heat content (calculated for the
50—200 dBar layer) anomalies from climatological values. Thick black dashed lines indicate the Japan and
Kuril-Kamchatka trenches. The thin black line indicates an area off Hokkaido where both warm and cold
anticyclonic eddies occurred in large numbers (after Itoh and Yasuda, 2010b).
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Fig. 4. Vertical profiles of warm eddies in the area off Hokkaido (thin black lines in Fig. 3), showing (a) po-
tential temperature and (b) salinity with respect to depth, and (¢) potential temperature and (d) salinity
with respect to potential density. Thin yellow lines indicate the measured individual profiles. Red solid
(dashed) lines are the mean (standard error) of eddy profiles, and black dotted lines indicate the mean of
climatological profiles (as obtained at the locations of eddy profiles) (after Itoh and Yasuda, 2010b).
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Fig. 5. Schematic diagram showing the formation
and evolution of warm anticyclonic eddies (WAE)
and cold anticyclonic eddies (CAE): (a) basic state,
(b) formation of WAE and CAE, and (¢) interac-
tion and alignment of the eddies (after Itoh and
Yasuda, 2010b).
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Fig. 6. Dispersion diagrams and growth rates for the five wave groups detected by EEOF analyses of current
meter records collected in the area off Boso Peninsula (I-V, in order of decreasing contribution to the total
variance): (a) wavenumber (wavelength) and phase velocity, (b) frequency (period) and phase velocity,
and (c) frequency and growth rate (after Itoh and Sugimoto, 2008).
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slope velocity at the surface, as inferred from ship drift (after Itoh et al., 2011c).
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and (b) diapycnal velocity with respect to potential
density. Thin dashed lines indicate 95% confidence
intervals (after Itoh et al., 2011c)

(a) Mean turbulent energy dissipation rate
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Fig. 9.

Interannual variations in total landings of Japanese anchovy and Japanese sardine in Japanese wa-

ters from historical data (data are based on those updated from Yatsu et al., 2005 ; the figure is after Itoh

et al., 2009).
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Fig. 10. Variations in mean environmental temperature experienced by (a) sardine and (b) anchovy larvae
(color shading), based on data obtained from numerical particle-tracking experiments. The data are pre-
sented with respect to year (x-axis) and days elapsed (within each year) since release (y-axis) (after Itoh

et al., 2009).
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Studies on water mass variability related to dynamics of
ecosystems in the Oyashio/Kuroshio region

Sachihiko Ttoh f

Abstract

In the Kuroshi/Oyashio region, water masses, materials, and biota that originated from
subtropical and subarctic regions come together, giving rise to a rich and diverse ecosystem.
To understand the dynamics of the Kuroshio/Oyashio ecosystem, the author has studied
processes of both physical oceanography and fisheries oceanography in the region. Physical
oceanographic phenomena, such as mesoscale eddies, frontal waves, and tidal mixing, were
investigated by various approaches, including field observations, numerical simulations, and
analysis of existing datasets, including satellite data. These studies revealed (1) the behav-
ior, structure and water mass characteristics, movement mechanism, and heat and material
transport properties of mesoscale eddies in the Kuroshio-Oyashio extension region; (2) the
structure, propagation, and energetics of Kuroshio frontal waves ; and (3) turbulent mix-
ing intensity in the Kuril Straits, the mechanism of mixing, and its impact on the formation
of intermediate waters. In terms of fisheries oceanographic issues, the author has focused on
the sardine and anchovy, which are key species of the Kuroshio/Oyashio ecosystem. These
studies quantify larval transport processes, clarify the relationship between temperature
and recruitment rate, and propose a method of estimating the environmental history of lar-
vae sampled in the field. The results of these analyses are reviewed in this article.

Key words: Kuroshio/Oyashio region, mesoscale eddies, frontal waves,
turbulent mixing, sardine and anchovy, larval transport
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