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Inter-annual fluctuation in distribution of age-0 walleye pollock Gadus chalcogrammus in the southeastern Pacific
coast of Hokkaido

Osamu SHIDA*, Ryotaro ISHIDA?, Koicur ISHIDA?® and Kenost SAKAGUCHT?

! Wakkanai Fisheries Institute, Hokkaido Research Organization, Wakkanai, Hokkaido 097-0001,
* Salmon and Freshwater Fisheries Research Institute, Hokkaido Research Organization,
Eniwa, Hokkaido 061-1433,
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Hokkaido Research Organization, Kyowa, Hokkaido 045-0123,
* Kushiro Fisheries Institute, Hokkaido Research Organization, nakahama-cho, Kushiro, Hokkaido 085-0027, Japan

Inter-annual fluctuation in the distribution of age-0 walleye pollock Gadus chalcogrammus in the southeastern Pacific coast
of Hokkaido was examined by acoustic surveys conducted in autumn from 1997 to 2013. As a result, age-0 juveniles were
widely distributed through the continental shelf to the continental slope region, where, inter-annual changes in the distribution
of age-0 fish were found. A major change observed was that their distribution shifted from the continental shelf to the slope
region in 1999, 2000, 2003 and 2005. It seems that age-0 pollock distribution is regulated by the size of the fish and
environmental factors such as food availability and water temperature, but not by the distribution of adult pollock that are a

major predator of the juveniles.
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Fig.1 Map of study area showing acoustic survey lines (bold
lines, A-C) and trawl sampling stations (circles)

Table 1 Summary of the acoustic surveys.
Time Echo  Survey
Year Month Day Start End sounder  Line
1997 Nov. 21 11:35 12:06 FQ-70 A
1999 Nov. 9 17:57 19:58 FQ-70 B
2000 Nov. 7 17:53 19:26 FQ-70 B
2001 Nov. 8 17:02 19:22 FQ-70 C
2003 Nov. 11 18:09 19:11 EK60 C
2004 Nov. 8 17:59 18:59 EK60 C
2005 Nov. 11 19:51 21:05 EK60 C
2006 Nov. 10 19:26 20:26 EK60 C
2007 Nov. 7 1843 19:43 EK60 C
2009 Nov. 10 0:14 1:18 EK60 C
2010 Nov. 11 16:49 18:21 EK60 C
2011 Nov. 8 18:36 20:04 EK60 C
2013 Nov. 11 17:56 19:27 EK60 B

AEBERAAILRIL Q16 ) 2 HWTEML 72 (Fig. 1
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BIIZ19974E 13 4 F a7 % » (FQ-70), FN LAt
A #E SR (FQ-703 X TREK60) 12 X 0 ki L 72, i
L 72 JE¥#, FQ-70%550 kHz, EK601338 kHzTH 5,



Table 2 Summary of the acoustic parameters used in

this study.
Echo sounder

Parameter FQ-70 EKG0
Frequency (kHz) 50 38
Pulse duration (ms) 1.8 1.0
Threshold (dB) -70 -70
Integration interval (nm) 0.1 0.1
Attenuator (dB) 20 —

"
[
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Fig.2 The typical echogram along the transect line obtained from the acoustic survey

conducted in November 2011 in the southeastern Pacific coast of Hokkaido.
The white arrow shows the echosign from walleye pollock on the bottom in the continental
shelf region. The black arrow shows the echosign from walleye pollock in the mid-water in

the continental slope region.
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Fig.4 Interannual and depth variations in the fork lengths of age-0 walleye pollock in the southeastern Pacific coast of Hokkaido
from 1997 to 2013. Symbols and vertical bars represent mean + standard deviation. Numbers above symbols show the
number of samples.
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Fig.5 Interannual and depth variations in the condition factors of age-0 walleye pollock in the southeastern Pacific coast of
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Fig.6-1 Vertical water temperature (deg-C, solid lines) and salinity (dotted lines) profiles along transects in

November in the southeastern Pacific coast of Hokkaido from 1997 to 2006

Bold vertical dotted lines indicate the CTD stations.
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Fig.6-2 Vertical water temperature (deg-C, solid lines) and salinity (dotted lines) profiles along transects in
November in the southeastern Pacific coast of Hokkaido from 2007 to 2013

Bold vertical dotted lines indicate the CTD stations.
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Table 3 Water temperature and salinity near the bottom in each region.

Inner-shelf (<80m)

QOuter- shelf (<130m)

Continental Slope (<300m)

Year Temp(deg-C) Salinity Temp(deg-C)  Salinity Temp(deg-C)  Salinity
1997 8- 9 33.3 4- 8 33.1 - 333 3- 4 33.1 - 334
1999 11 - 12 334 9- 11 33.3 - 334 2- 9 33.2 - 334
2000 10- M 33.3 - 334 6 - 10 33.2 - 333 2- 6 33.2 - 334
2001 8- 9 33.2 7- 8 33.2 2- 7 33.1 - 33.2
2003 10 33.3 7-10 33.3 2- 7 33.2 - 333
2004 11 - 12 334 5- 12 334 - 335 2- 5 33.3 - 335
2005 7-10 334 6- 7 334 2- 6 334 - 335
2006 7-10 334 4 - 7 33.4 3- 4 334 - 33.5
2007 10 - 11 334 7-10 33.4 3- 7 33.3 - 334
2009 8- 10 33.2 4- 8 33.2 - 333 3- 4 33.3 - 334
2010 7-10 33.3 5- 7 33.2 - 333 2- 5 33.2 - 336
2011 9- 11 33.3 8- 9 33.3 - 338 3-8 334 - 33.9
2013 4- 9 33.0 - 33.2 2- 4 33.0 - 332 2 33.2 - 335
Region Year Depth(m)
H 50m =
! Inner-shelf | 2006 2009 2011 2013
Continental Shelf :. .................... =~ 1997 2001 2007 === 80m
i Outer-shelf| 2004 2010
- 2003 130m =
Continental Slope 1999 2000 2005
300m —

Fig.7 The schematic diagram of the distribution of age-0 walleye pollock in

autumn in the southeastern Pacific coast of Hokkaido
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Fig.8 Relationship between percent of age-0 pollock in the
slope region and bottom water temperature (C) at the
shelf edge (depth: 130m).
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Fig.9 Relationship between percent of age-0 pollock in the
slope region and mean fork length (FL in cm: left) and
mean condition factor (right).
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Fig.10 Relationship between bottom water temperature (C)
at the shelf edge (depth: 130m) and mean fork length
(left), and mean condition factor (right) of age-0
pollock in the continental slope region.
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