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Present condition of walleye pollock spawning ground formation
in the Sea of Japan off western Hokkaido, viewed from
the recent condition of the egg distributions

Hiroya MiYAKE, Kazuhiko ITAYA, Hiroki AsAami, Hiroshi SHIMADA, Masamichi WATANOBE,
Takashi MuTOH and Toshikuni NAKATANI

There is indication that the spawning ground of walleye pollock off western Hokkaido in the northern part of the Sea of
Japan has disappeared. This is inferred from recent reduction in the fish catch by the coastal fisheries, which capture
spawning adults. In the present research, the distribution of the walleye pollock eggs was investigated over the western
Hokkaido, Sea of Japan in February 2006 and 2007. In Ishikari Bay, Stagel eggs’ maximum density was actually small:
4 individuals/m?, and the eggs were not collected in Soya and Rumoi region. However, in the southward from Shakotan
Peninsula, Stagel eggs’ maximum density was 19,350 individuals/m? in Iwanai Bay, and 1,574 individuals/m? in
Hiyama region. These suggest that Iwanai Bay and Hiyama region (off Otobe) was the major spawning ground, and
Ishikari Bay was a minor one. However, there was no spawning ground in Soya and Rumoi region recently. Ishikari Bay
has many eggs transported but has few eggs produced. We assume that some eggs spawned off Otobe, Hiyama region,
would be transported northward, and only a small amount southward, and that the location of the main spawning ground
changed after 1980s by comparison with this result and past knowledge. As a result, the distance between main spawn-
ing grounds and nursery area became larger in recent years. Consequently, the eggs could encounter more often high
water temperature, that is fatal to the development. It was thought that these didn’t allow successful transport of the

eggs to the nursery area.

Key words: walleye pollock, eggs distribution, spawning ground, water temperature

20084F-1 H 15 B2k, 20084F-6 H 26 HZZ#E

U ACEE L v YK R R
Hokkaido Central Fisheries Experiment Station, Yoichi, Hokkaido
046-8555, Japan

2 L N HEN KR R
Hokkaido Wakkanai Fisheries Experiment Station, Wakkanai, Hokkaido
097-0001, Japan

3 Cg 8 N7 B A AR PE AR
Hokkaido Hakodate Fisheries Experiment Station, Hakodate, Hokkaido
042-0932, Japan

uRE T IR v 2 —
Hokkaido Nuclear Energy Environmental Research Center, Kyowa,
Hokkaido 045-0123, Japan

R |3 T= N e B R 7
Faculty of Fisheries, Hokkaido University, Hakodate, Hokkaido
041-8611, Japan

 miyakeh@fishexp.pref.hokkaido.jp

F®IC

21 b7 & T (Theragra chalcogramma) \SHARMINIZE |, £ 7=
FEWNIZ W T HELRIEN RO —DTh 5. JLiE
FAD 20 b & 503, REWEE, *k— 2 i
WO 2O D, B X OATFHRE, AL H AR R
Gk, 1978) D4 D>DOEPE L TER N TS (1,
1991; PE4F, 2005). LA L, dbidE HREBHFICK T 5
WIERI 1979 R 12 1575 b v ZGCEk L 7= 12 IS I AN
U, 20064F 12132 b Y E TR F L2 CRENED
2008).

VAR HIERERE LR L O — 4 v 7 b s EDBEOZEIC
IBETA2EWELHNEH S (BIF - =%, 1994% L),
2 b A FIZDONWT KM E TAPE L ORRANL D
W xh s, Thoicks e, LS HAREBREETIZL
K & YA RO S IS B OMBIBRICH D (R

— 265 —



=ik, WAAE, LRSS, I5H

IEA, 2002; =4 - HH, 2006; Funamoto, 2007), Kili&
IEDBIRA R S N5 KR (Funamoto, 2007) X7 7 A
A5 (Bailey, 2000) & £ L IZWOBERLAH S, 2D XD &
Zenb, LR AL B 2 3 EERTR & OBIfR A H
INTND.

AKIBMBED L IIZZAT b o &5 OFIHAEFGRTICRE L
TWBDNPEREPITT B 720121%, LT REINE A AL
Bk E N TOB0» %R L, PEROMA L DN & 7
KAEEHONIZITARBENRD B,

INET, HARMTOREINGEEORLD—D L LTA
b & T FEINEED G Al R WHEIR DL I AR & 7 > T

7= (&R, 1954; FHIE, 1960; W, 1970; HId - K&JII,
1971; i, 1975; RiHNEA, 1988; HH, 1998: #FF1E»,

1999; Kooka et al., 2001). Zh b5k b &, HAMZ5Mm
T 2520 b4 7 ALE A AR O EEINEIE AL S M - #L
BRI, MM 5 RITHICE S A58, SNEB LT
IR EBE ARG AT S T B2 675, L
2L, AR IO TR HEA LLAL O i T REINI DT
m%uéhfnﬁn 7o, ZOMWTHEIIEAE IR E L
TWRREEDO 2T Mo & TR PD L TWBE T en
5, HEAHDICIZ 35 CTREINE; AT & U Ty 5 mTRENE I
Iy (e 7 s YK pE R 3 U5 A B, 2007) .

F7z, A7 o4 7 OYNII I T RIS IZTEET 5
Zehs, PEMIGIER AMGET 5 e LTy MREEICS
K BIND AL 21T H 4T b (Nakatani and Maeda,
1981). HAWETIIAIGL - (LCE RIS A & AFHE,
P, B KO T 27 + o & FIO 55 S S h

T3 (EAIEH, 1979; 18P, 1980; ¥R, 1983; 14%F,
1984; HIHNEA>, 1988; JUK - B, 1993 % &). L2 L,

_hifﬁﬁﬁiﬁﬁ Aok A W L 72900 A I B3 B
RS 76 k0,

Z 2T, AWETIE AT b &IN5 A % EIN
Mo2H (HA, 1970; JUK - RiE, 1993) 1S HA
WIS CIAFIIZITS 2812k, 27 b2 FALEH
KRG ABEDWHSN 35 5 HEINOF AR L, ARBREED
ZALRINDHRIZE 2 2B DV TEER L.

MEEFHE

2006 4F-2 H 5~21 H # & 17200742 H 5~21 H {2 Fig. 1127
FHbE T, ALK BRI TR O A BRE AR B R L
M, LA, B KOEEALEWT, CTDIZ &L 5 KM -
HaollEs, 80V Y7 %y (IH1%80cm, HA 0.33 mm)
& L <IENORPAC % v b (I1f£45cm, HA 033mm) 12
KBEREEA TG L 2. 27 b & T OYNLEET
PN TEB2 S 150mBETHMTEI s (S,
1979) , 150 m¥EA & #Kifi £ TOFME AL X 21T > 72, WIKO
WEN150m & DRSS ZEEE Ers L Lz, 72770
SREI TIPSR 150mE BB K174 Y —RKA#H

RS, REREE, PEBI
139°E 140°E 141°E 142°E
46°N 46°N
500 m.
Sea of Japan
- 2000 m g
45°N { 45°N
Soya-
] Rumoi
““““ Region
44°Nfl v . E E
43°N Iwanai Bay
42°Nfl Hiyama
Reg‘ion =
P 9]
' N
3
g
§
G Hokkaido
41°N IAS i 3
~
139°E 140°E
Figure 1. Survey area. Symbols indicate net type and research

vessel. Open circle (O): NORPAC net and Hokuyo Maru, dot
(®): NORPAC net and quoted from Hokkaido (2006, 2007),
cross (+): 80R net and Oyashio Maru, small symmetric cross
(X): 80R net and Kinsei Maru.
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Table 1. Summary table of the egg surveys by NORPAC and 80R net in the Sea of Japan off western Hokkaido.

Area Year Period Net type Number Research vessel
of station
Soya and Rumoi 2006 Feb. 5-6 NORPAC 8 Hokuyo Maru
Coastal part of Hiyama 2006 Feb. 6 80R 20 Kinsei Maru
Offshore part of Ishikari Bay to Hiyama 2006 Feb. 6-7 80R 10 Oyashio Maru
Coastal part of Iwanai Bay 2006 Feb. 7 NORPAC 12 quoted from Hokkaido (2006)
Ishikari Bay 2006 Feb. 20-21 80R 10 Oyashio Maru
Soya and Rumoi 2007 Feb. 5-6 NORPAC 10 Hokuyo Maru
Ishikari Bay 2007 Feb. 6 80R 3 Oyashio Maru
Coastal part of Hiyama 2007 Feb. 7 80R 6 Kinsei Maru
Coastal part of Iwanai Bay 2007 Feb. 10 NORPAC 12 quoted from Hokkaido (2007)
Ishikari Bay 2007 Feb. 20-21 80R 3 Oyashio Maru
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Figure 3. Walleye pollock egg distributions in main coastal fishing grounds off western Hokkaido. Maps A, B and C

correspond to those in Figure 2.
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Figure 4. Distribution of Stage 1 eggs of walleye pollock in
February 2006 (numbers - m™2).
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Figure 5. Stage frequency of eggs (%) at each station in
February 2006.
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Figure 6. Walleye pollock egg distribution in Febru-
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where no eggs were captured.
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Figure 7. Stage frequency of eggs (%) at each station

in February 2007.
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Figure 8. Vertical distributions of water tem-
perature at coastal stations off Otobe in
Hiyama region in February 2006 and 2007.
Open circles: 2006, black circles: 2007.

WE XN T0D (ZRIFH, 2001). Th6 DpEIIEED
i XU g, ARSEORRE %7 5.

PEUNIIC B A BEFEOME AR5 &, 1979, 19804:2~3
HIZIERPHEE AL SR - AR R R B A0
W, DR NS Stage 1O E G 27 by & TP
FEXN TS ((E%, 1980; 1984). X 5121955, 1956
FIZROMNBETZAT b X SIOSABPME XN TS
(EAIE A, 1979). Zh6DIMAMBEMICH A T,
1959~1968 £ M1 fE AUy C pEII Hh OB FL A3 s X T
WZens gy (HP, 1970), 1970 AR LIRTHIZIE RS -
WIS ISR S h CnwzeE26h5. L
25T, 1980 AR LUK I BEINIG I BG A IC 2L 3k 2 >
Tkt hs.

KIZ, BHOERIZDONWTEL T 5. Stage 1| DINILFF
B, ANE, B TG S, FHIENE LR
DWEHEE 200mFIETE oMz, Ths Ok
FEOME UK - g, 1993; HH, 1998) £ & KT 53

—270 —



BROMG 7 & A 72 AL E P H AR D A 7 b 7 87T RSN D BUR

139°E 140°E 141°€ 142°E 139°F 140°E 141°F 142°6
46°N 46°N
2006 Feb. surface 2007 Feb. surface qq

4 Q
8 .

N

)

42°N 42°N

2 Y
41°N m 41°N

46°N 46°N
2007 Feb. 50 m depth

43°N

) MQT

139°E 140°E 141°E 142°E 139°E 140°E 141°E 142°E

41°N

Figure 9. Water temperature distributions of surface (upper)
and 50m depth (lower) in February 2006 and 2007 around
the western Hokkaido. Dots show the hydrographic observa-
tion stations. Numerals on contour lines show water tempera-
ture in degree Celsius.
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