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Annual change of walleye pollock Gadus chalcogrammus distribution during the pre-spawning season off Hiyama,
Hokkaido

Masamicat WATANOBE*', Takayukit HONMA? and Takasat MUTO'

' Hakodate Fisheries Institute, Hokkaido Research Organization, Hakodate, Hokkaido 040-0051,
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Annual changes in abundance and distribution of walleye pollock Gadus chalcogrammus off Hiyama, Hokkaido was
examined by acoustic surveys and hydrographic observations in December (pre-spawning season) between 2002 and 2016. In
2002, an estimated 30,000 tons of walleye pollock was extensively distributed in the coastal area of Hiyama.The abundance

and distribution area reduced each year, and only about 4,000 tons of pollock were distributed off the coast of Ainuma in

2016. In addition, in recent years the time to leave to the spawning-layer is delayed due to delay in sexual maturation.
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Table 1 Summary table of the acoustic surveys

Year Date Transect lines Researh vessel
2002 December 9-10 A-H Kinsei Maru
2003 December 1-3 A-J Kinsei Maru
2004 December 14-15 A-H Hokuyo Maru
2005 December 6-7 A-J Kinsei Maru
2006 December 6-11 A-J Kinsei Maru
2007 December 7-8 A-J Kinsei Maru
2008 December 3-4 A-J Kinsei Maru
2010 December 6-7 A-J Kinsei Maru
2011 December 7-14 A-J Kinsei Maru
2012 December 12-15 A-J Kinsei Maru
2013 December 9-17 A-J Kinsei Maru
2014 December 9-15 A-J Kinsei Maru
2015 December 11-14 A-J Kinsei Maru
2016 December 12-13 A-J Kinsei Maru

® CTD station (5t.5)

42°30'N o = Acoustictransect lines

0 i
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Fig.1 Survey area: transect lines for the acoustic surveys, the CTD station(St.5) and bottom contour lines.
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Fig.2 Typical echograms of walleye pollock observed along
line D in (a) 2005 surveys and (b) 2015 surveys.
Black arrows indicate walleye pollock.
White arrows indicate the sea bottom.
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Fig.3 Acoustically estimated abundance of walleye pollock
in December between 2002 and 2016.
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Fig.4 Horizontal distribution of walleye pollock observed in December between 2002 and 2016.
Size of circles are proportional to pollock density (NASC) calculated in 1mile intervals.
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Table 2 Summary of surveys at line D and St.5 in December

Vea pollock distribution depth (m) Temperature (°C) at the depth
Upper center Lower Range Upper center Lower Range
2002 105 205 485 380 10.26 5.56 0.65 9.61
2003 125 195 485 360 422 2.10 0.52 3.70
2004 135 265 435 300 434 1.28 0.56 3.78
2005 145 195 435 290 9.69 4.71 0.74 8.95
2006 125 185 425 300 5.46 249 0.59 4387
2007 115 175 435 320 478 2.19 0.68 410
2008 145 255 485 340 10.86 441 0.60 10.26
2010 205 235 385 180 3.93 2.88 1.13 2.80
2011 225 265 445 220 2.90 1.78 0.81 2.09
2012 295 355 425 130 217 1.37 0.97 1.20
2013 215 325 505 290 246 1.21 <0.70 -
2014 285 365 525 240 1.50 1.03 <0.75 -
2015 215 355 565 350 7.55 1.48 <0.98 -
2016 315 385 585 270 0.89 0.78 <0.57 -
_Max 315 385 585 380 1086 556 113 1026
_Min 05 175 385 130 | 089 078 - -
Mean 189 269 473 284 5.07 2.38 - -
NASC
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Fig.5 Vertical distribution of walleye pollock observed during each acoustic survey at line D.
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and the depth of 1T.
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Fig.7 GSI (Gonad-somatic index) of female walleye pollock.
Numbers indicate average GSI.
GSI=2.5.
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Fig.9 Annual catches by commercial longline fishery off
Hiyama.
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