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Interannual Variations of Oceanic Conditions
Related to the Walleye Pollock Population
around the Pacific Sea Area, South of Hokkaido

Yutaka Isopa*, Manabu SHiMizU*, Atsushi UEOKA™?,
Yasuhiro MaTsuo*, Kiyotaka OHTANI*
and Toshikuni NAKATANI®

Abstract
Eggs of the walleye pollock, Theragra chalcogramma, spawned on the shelf off Funka Bay, south of
Hokkaido in winter, are known to be transported to the south along the shelf during several tens days,
and then large numbers of first-feeding larvae are often found in Funka Bay. Therefore, it has been con-
sidered that the physical transport mechanisms have a significant impact on the survival of larvae and

the recruitment of the population.

In order to assess possible physical cause of interannual variability in recruitment, twenty one years
(1974-1994) were chosen to examine the relationship between interannual variations of meteorological
and oceanographical conditions (wind, heat flux through the sea surface and the coastal Oyashio) and
the recruitment success. Interannual comparisons suggest that the year with higher survival rate of lar-
vae (year of 1980) is notable for the warm water and the strong northwesterly wind during late winter,
mainly in March. This wind appears to affect both transporting patchiness of eggs into the bay and sup-
pressing the southward flow of cold water of the coastal Oyashio. The period from February to March
corresponds with the timing of the spring phytoplankton bloom and the increase of copepod nauplii, the
main prey item of larval pollock at the first-feeding stage.
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Fig.1. Upper panel shows the interannual

change in L/A. Lower panel shows the
interannual change in catch of walleye
pollock (A) in number at the fishing ground
south of Hokkaido and accumulative catch
numbers (L) in each year—class (arranged
from MiHARa et al,, 1995).
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Fig.2. Horizontal distributions of walleye pollock eggs from fertilization to early blastula'stage
(upper panel) and larvae (lower panel) in Funka Bay and surrounding vicinity during 21-25 -

February 1988 (from NakaTani and MAEDa, 1989).
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Fig.3. Bottom topography and schematic diagram of the coastal Oyashio, south of Hokkaido.
The observation points of coastal water temperature (Muroran and Usujiri) are indicated by
the open circles. The hydrographic observation:lines off Erimo are indicated by the solid
(1991-1995) and dotted (1974-1988) lines. Numbers show the depth in meter.
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Fig.4. Steady state field of the calculated wind-induced current vectors (right panel) and its

schematic flow pattern (left panel).
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Fig.5. Four panels show time series of monthly
mean water temperature at Muroran (thick
lines) and Usujiri (thin lines) from January
to April. Symbols of @ and O indicate the
month with an minimum temperature of
Muroran and Usujiri during these four
months, respectively. Shadow areas indicate
the positive value for Usujiri minus Muroran.
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Fig. 6. Horizontal distributions of the surface sea temperature around Funka Bay in January.

Left (right) hand side panels are those in the years when monthly mean water temperature -
at Muroran is higher (lower) than 5°C.
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Fig. 7. Horizontal distributions of the surface sea temperature around Funka Bay in March. Left"
(right) hand side panels are those of the years when monthly mean water temperature .at

Muroran is higher (lower) than 3°C.
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Fig.8. Time series of the offshore distance of 33psu contour line: Ly (solid line) and minimum
salinity: Sn. (dotted line) at the depth of 100m.
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Fig.9. Vertical distributions of salinity observed
off Erimo in the year with larger Ly (left pan-
els: 1974, 1979, 1986, 1994) and in the year with
Lx=0 (right panels: 1976, 1982, 1991, 1995).
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Fig.10. Correlation of net heat transfer QN and
sensible heat transfer QH through the sea sur-
face, using the heat budget data of Isopa and
Hasecawa (1997).
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Fig.11. Left panels show year to year variations of monthly mean sensible heat transfer: QH
(thick line) and water temperature: Ty (thin line) at Muroran for January through April
Shadow area approximately indicates the period of sea surface cooling. Right panels show
year to year variations of northwest component of monthly mean wind stress : W|W | (thick
line) and monthly mean water temperature: Ty (thin line) at Muroran for January through

April.
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