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Distribution of the walleye pollock, Gadus chalcogrammus (Theragra chalcogramma), and oceanographic

conditions in the Nemuro Strait, Japan — II
Distribution of spawning adults in the late 1990°s

OsaMuU SHIDA

Central Fisheries Research Institute, Hokkaido Research Organization, Yoichi, Hokkaido, 046—8555, Japan

The winter distribution of adult walleye pollock during the spawning season and oceanographic conditions in the Nemuro

Strait were investigated based on integrated surveys, applying an echosounder and the STD from 1997 and 1999. The majority

of walleye pollock were distributed in the modified Soya Warm Current water in this area. Their depth ranged from 140 to 440

m at the beginning of the spawning season, then decreased to more than 300 m from late February to early March during peak

spawning. In late March, walleye pollock moved to shallower water. On the basis this vertical migration pattern, the thermal

conditions where they were found changed from 2 to 5° C until mid—January and from 0 to 2° C after February. The observed

fish movements and their interactions with the environment differed from those in other spawning grounds around Hokkaido.

Walleye pollock in the Nemuro Strait may have adapted to the unique oceanographic conditions in this area.
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Fig.1 Map of the study area in the Nemuro Strait showing the
locations of the STD observation stations (black

circles) and the transect line for acoustic observation.

Table 1 Summary of oceanographic observations
and acoustic surveys in this study.

Year Cruise No Date
1997 1 20 Jan.

5, 6 Feb.
24, 26 Feb.
5, 6 Mar.
24, 25 Mar.
10, 11 Apr.
22,23 Jan.
12, 18 Feb.
9, 11 Mar.
24, 25 Mar.
10, 11 Apr.
20, 22 Jan.
8 Feb.

24, 25 Feb.
8, 9 Mar.
25, 26 Mar.
12, 14 Apr.
18 Jan.
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Table 2 Walleye pollock maturity conditions based on visual
observations of the ovary and testis, according to
Yoshida, 1996.

Sex Condition Maturation Visual observation
Stages
Male  Immature 10 Spermary very small
Developing - Spermary still small and
b 20 ) .
Prespawning transparent, or larger, milk-white
Ripe 30 Spermary large. M-|Ik—wh|te and
opaque. Sperms discharge to
Spent 40 Spermary wither, brownish-red
Female Immature 10 Ovaries very small, light orange or
transparent
’ Ovaries still small. Individual
Developing 21

oocytes not visible and opaque
Ovaries larger. Yolk at globular
stage. Oocytes discernible and
Some or most of oocytes are

Pre-spawning 22

31-33

Spawning transparent
40 All oocytes are transparent
Spent 50 Ovaries wither, dark red
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Fig.2 The echogram along the survey transect (the left panel)
and the profile of temperature and salinity at St. 29 in
2000. Arrows show typical echosigns of walleye

pollock.
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Fig.3 Records of the depth of the commercial mid-water long
line fishing gear targeting adult walleye pollock in
January 2000.
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Fig.4 Echograms along the survey transect (left panels) and
vertical profiles of temperature and salinity at St. 28
(right panels) in 1997. Arrows labeled “a” show
echosigns of walleye pollock, and labeled “b” show
echosigns of other organisms. Dotted lines indicate the
upper and lower depths of walleye pollock echosigns.
A: Feb. 24, B: Mar. 6, C: Mar. 25.
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Fig.5 Echograms along the survey transect (left panels) and
vertical profiles of temperature and salinity at St. 29
(right panels) in 1998. Arrows labeled “a” show
echosigns of walleye pollock, and arrows labeled “b”
show echosigns of other organisms. Dotted lines
indicate the upper and lower depths of walleye pollock
echosigns. A: Feb. 18, B: Mar. 9, C: Mar. 24.
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Fig.6 Echograms along the survey transect (left panels) and
vertical profiles of temperature and salinity at St. 29
(right panels) in 1999. Arrows labeled “a” show
echosigns of walleye pollock, and labeled “b” show
echosigns of other organisms. Dotted lines indicate the
upper and lower depths of walleye pollock echosigns.
A: Feb. 2, B: Feb. 25, C: Mar. 6, D: Mar. 25.
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Fig.7 Changes in the maturity of female walleye pollock
caught by commercial gill-net fishery in the Nemuro
Strait from 1997 to 1999.

BHaicidso% L bE 2, 3H121387~93% % 572,
FEIHAE T 1% DB 50 OERIE 2 H a2 b g s 7
5, SHTHTL7~9% LRWEETH > 72,

IREBIEICH T 3BRDOZEL

Fig.8~ 1012 1997 4F~ 1999 4FE D FAA THE b ML 727KIRE &
O OSMBES 2R T o RO I AR (1985)
125> 72 (Table 3),

1. 1997 &

1H20H (Fig.8a) OFATIX, KFE100mLRDIL
HPHAKIR1~4C, H532.6~33.50F ¢ L CTRAKICHE
BTz, AEI0mELEEIZF N X DGR (0.5~17C),
K5 (32.55K4) CTHo72o 2A5~6H (Fig8b) T,
KBNS T 7 MERAKICE DI, HEHE 2 S KEE60
m E TKIEAOC LU & % o7z, HEEICIZIR Bk
ufl (St 18) 206 HuLy (KEE160~190m) DKIRAT0T
K, WD329DE KRN LAATHZ, 2H24B LY
26 H (Fig.8c) IZERBED 70 SLISEHB DT — ¥ H%
WH OO, LRBIZHE - TKIEDHIEI OB L VT L
T, 3A5~6 HOEH (Fig8d) Tid, St18fll”5,
PRI RIR—0.5C LT, #54332.4~332) 2%
EZLIAATED, BEWEZATAKE20mM F TRIEOT K

Table 3 Water masses in the present study during winter
(Sasaki, 1987)

Water masses Temperature(C°) Salinity
Intermediate Cold Water £-05 32.4-33.2
Modified Soya Warm Current Water 1.0-4.0 32.8-33.4
East Sakhaline Current Water £25 £32.2
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Fig.8 Vertical sections of temperature (solid lines and plane figures) and salinity (dotted lines and italic figures) in 1997.
Vertical dotted lines show observation stations. a) Jan. 20, b) Feb. 5 and 6, ¢c) Feb. 24 and 26, d) Mar. 5 and 6, ¢) Mar.

24 and 25, f) Apr. 10 and 11.
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Fig.9 Vertical sections of temperature (solid lines and plane figures) and salinity (dotted lines and italic figures) in 1998.
Vertical dotted lines show observation stations. a) Jan. 20, b) Feb. 5 and 6, ¢c) Feb. 24 and 26, d) Mar. 5 and 6, ¢) Mar.

24 and 25, f) Apr. 10 and 11.
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Fig.10 Vertical sections of temperature (solid lines and plane figures) and salinity (dotted lines and italic figures) in 1999.
Vertical dotted lines show observation stations. a) Jan. 20 and 22, b) Feb. 8, ¢) Feb. 24 and 25, d) Mar. 8 and 9, ¢) Mar.

25 and 26, f) Apr. 12 and 14.
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Fig.11 Changes in the range of the distribution depth (left panel) and temperature (right panel) of walleye pollock in the
Nemuro Strait from the pre—spawning to spawning season.
The results in November and December are from Shida (2001).
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