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Catches of the Japanese common squid Todarodes pacificus and
temperature environment in the northern Nemuro Strait

Kenji SakaGucHr" 2"

Catches of the Japanese common squid 7odarodes pacificus in the northern Nemuro Strait were examined with special
reference to sea surface temperature (SST) around the area during the fishing season to understand the mechanisms
underlying the aggregation of the squid in the strait. The 10°C isotherm of SST, regarded as the lower limit of the squid
distribution, moved from the Sea of Okhotsk to the strait forming an inverted U-shape under the influence of the East
Sakhalin and Oyashio Currents. A large amount of squid was caught by set nets at the deeper side of the steep slope in
the strait, whereas a small amount was caught at the shallower side. Few squid seemed to migrate to the strait for
spawning because of low maturation rates. Therefore, it was suggested that the squid in the Sea of Okhotsk were
forced to gather and migrate to the strait because of decreasing water temperature and were aggregated between cold
water and the steep slope or shallows in the strait that prevented them from migrating to the shallows.

Key words: Hokkaido, Japanese common squid, Nemuro Strait, Sea of Okhotsk, SST, Todarodes pacificus

FC®IC
H AR JE B IR 943 A AWV X A H Todarodes pacificus
W, TR oA Il o0 AL SRR GE T B A AL iEE o JEERER
FiEE (Fig. 1) 2BV T, MEEXS3IH N2 B2 5
ELHLEERKERHTH L. Bk OILEBRE HEE 21
B A0V 2 A4 AR s h, RO 9H L%
M (MMAKRETO®RE) &, Zo3  Mltiibh
LZVgy ) 25 A RIOEA, 2012).
JLEBR L MEIE D 2 )V X 4 # OafER L, 1960 £ F
WZIX3H b VEIRTH o 72A%, 1970 FEACHT P2 A
1970 E R 5 1980 EF 2B LU CIF M YT D
D TR KHETHER L7z (Fig. 2). Mo 129 L 7= g
L, 1990 AFEAHT P I B oK BRI L 7228, &1
DB, #52T-3H5T b 21015 EoFEEEH %2 LTwb
W 2 i R OB BE I AV A A A £&FE5 Eﬁ#@
MR (LFIE2y, 2012) OEBEHINE BTN L7720, &
BERDOLEFDHEL TWDLEEZLNLD, 1990 4E

2013$1FJ 23 HEAE, 20134E11 H23 HZH
UG AR ST R S ik A AR
2 HlprhE ALl G AT SRR A RET SR AR
! Hokkaido Research Organization, Kushiro Fisheries Research Institute,
Hama, Kushiro, Hokkaido 085-0024, Japan
Present: Hokkaido Research Organization.
E-mail: sakaguchi-kenji@hro.or.jp

—

PIBED K & 2 BB TR OB TS T & 7w,
AN AL HIE, FEAIEIFZUETHY FHid, 1967 K
FriEA, 1999), FRESIYTH A HAWHEWHRASH Y

F46°N

m Sea of
______ <% ..._.pkhotsk

Sea of
- Japan

142 144 T 146°E

Figure 1. Schematic map of the area around the Nemuro Strait with
100 m, 200 m, 500 m, 1000 m, 2000 m and 3000 m isobaths.
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Figure 2. Catches of Todarodes pacificus in the northern
Nemuro Strait.
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Figure 3. Locations of the set net groups (A—C) in the northern
Nemuro Strait with 100 m, 200 m, 500 m, 1000 m, and
2000 m isobaths.
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Figure 4. Changes in the 10°C SST isotherm during middle
October to middle November 2010 (modified from graphic
data obtained from http://www.data.kishou.go.jp/kaiyou/db/
hakodate/jun/sst_h.html). Dots indicate the northernmost
points at the 10°C isotherm between East Sakhalin Current
and the Oyashio (see Figs.1 and 5).
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Figure 5. Southward movements of the northernmost points at

the 10°C isotherm between East Sakhalin Current and the
Oyashio (see Fig. 4). (a) 1999-2003, (b) 2004-2007 and
(c) 2008-2011.
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Figure 6. Changes in SST averaged during 1999 to 2011, off
Cape Shiretoko in August to December (graphic data
obtained from http://www.data.kishou.go.jp/kaiyou/db/
hakodate/jun/sst_h.html) . Bars indicate standard deviation.
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10°C 5RO FRHADSEVWIETH - 72 (Fig. 5).

(a)

100
0\080
=
>
S 60
c
g
o 40
9]
s
20
0
100 - —
— 80 H
X
> I
Z 60
c
$ 40
o
(0]
£
w20 H
0 — S 1O O 1 O N~ OO © O ©
N N &N = = = = - & = &N = = =
B N - N UG
o - O - O - O - O - O - O
- U - S U
N W ©W © I~ I~ W W o o©o O O +~
o O O O ©O O ©O O O © = ™ - ™
o O O O O O O O O O o o o o
N N AN AN AN &N N N N N N &N N «~

Figure 7. The maturation rate of Todarodes pacificus collected
in the northern Nemuro Strait in October and November, be-
tween 2005 and 2011. (a) Male and (b) female. White,
gray, and black bars indicate immature, maturing, and ma-
ture, respectively. Immature male: spermatozoa are not ob-
served in the vas deferens; maturing male: spermatozoa
within the testis move into the vas deferens; and mature
male: spermatophore becomes visible within the spermato-
phoric sac. Immature female: copulation and ovulation are
not observed; maturing female: copulation but not ovulation
is observed; and mature female: ovulation is observed.
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Figure 8. Catches of Todarodes pacificus by the set net groups
(A-C) in the northern Nemuro Strait. (a) Total catch and
(b) catch per set net. See Fig. 3 for the locations of the set
net groups.
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Figure 9. Monthly catches of Todarodes pacificus by set nets in
the northern Nemuro Strait. (a) Good catch years, (b) mid-
dle catch years and (c) poor catch years.
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Figure 10. Daily catches of Todarodes pacificus by the set net
in the northern Nemuro Strait. (a) Good catch years (b)
middle catch years and (c) poor catch years. Arrows indicate
the timing when the 10°C SST isotherm pass through the
Nemuro Strait.
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B 5 10-11 HITH, T, BER#ER & Bmommicd 548
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K%ﬁ?ézwx%ﬁ%iﬁ W2 WK Z R L 22 28
5 AL HEE IR O IR E IR IBEVIAL X I L Tw
722D, 1Pl ANAAL D OSATHBEOIEEE L
72 10°C S AR SR B 2 @M L 722120 b 57,
%ﬁ%®ﬁ<$ﬁ%<ﬁ%nﬁﬁwlm 1A T2
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HOBBICIZZEEMICE 2K TAEH v Twiz
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