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Maturation and age of the male Japanese common squid, Todarodes pacificus, from the Japan Sea off Hokkaido and the

waters around the Tsugaru Strait
KENJI SAKAGUCHI
Kushiro Fisheries Research Institute, Hama, Kushiro, Hokkaido 085-0024, Japan

The relationship between maturation and age for males (in days) of the Japanese common squid Todarodes pacificus was
investigated using counts of statolith daily growth increments. Squid were collected from the Japan Sea off Hokkaido and the
waters around the Tsugaru Strait in 1991-2003 and ranged from 165 to 339 days in age. The maturity rate increased with age,
and 50% maturity was estimated to occur at approximately 255 days (eight and half months). The youngest mature squid and

oldest immature squid were found to be 220 and 297 days old, respectively. Therefore, the age at maturation for male 7. pacificus

spanned over 2 months.
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Table 1 Year, months and sample size of immature and
mature male Todarodes pacificus collected from the
Japan Sea off Hokkaido and the waters around the
Tsugaru Strait.

Year Month Sample size
Immature Mature Total
1991 June 30 1 31
1992 June and October 28 2 30
1993 June 34 34
1994 June 43 43
1995 June 37 1 38
1996 June and August 87 10 97
1997 June and August 78 34 112
1998 June 22 7 29
1999 June 23 23
2000 June 22 4 26
2001 June to November 51 52 103
2002 May to October 118 13 131
2003 June and July 19 1 20
Total 592 125 717

Fig. 1 Light micrographs of a statolith from Todarodes
pacificus showing daily growth increments.
(A) Whole view of the statolith, (B) postnuclear zone,
(C) dark zone, and (D) peripheral zone. Scale bar =
10 gm in (A), (B), and (C). Arrow in (C) indicates the
nucleus of the statolith. Figure modified from
sakaguchi (2005).
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Fig. 2 Relationship between mantle length and maturity rate
of male Todarodes pacificus collected from the Japan
Sea off Hokkaido and the waters around the Tsugaru
Strait.
Open and solid bars indicate immature and mature
males, respectively. Numbers above each bar indicate
sample sizes.
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Fig. 3 Relationship between age and maturity rate of male
Todarodes pacificus collected from the Japan Sea off
Hokkaido and the waters around the Tsugaru Strait.
Bars and numbers indicate the same as that in Fig. 2.
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Fig. 4 Relationships between age and (A) testis weight
(TW), (B) testis somatic index (TSI), (C) accessory
gland weight (AGW), and (D) accessory gland
somatic index (AGSI) of male Todarodes pacificus
collected from the Japan Sea off Hokkaido and the
waters around the Tsugaru Strait.

(¥): immature, (O): mature with spermatophores.
TSI = testis weight/body weight x100
AGSI = accessory gland weight/body weight X100
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Fig.5 Relationship between age and mantle length of male

Todarodes pacificus collected from the Japan Sea off
Hokkaido and the waters around the Tsugaru Strait.
(¥): immature, (O): mature with spermatophores.

(Fig. 1), P, %imn Bice2 X512 AF 4 K7
T A FICHEAERITEE L, ERBEMKE F TR LAN
DI AKMHERCT 0, BLOBT LI =7 AFES — b
Z O a O K 2 HFEE LTz, 5510015 O = %t
WL X a2 T MR D HEREICCCD I A T %
B g, =4 — E MBI M E TOME A FH4k
L7z, UEEOTOFHRII3mLLEE L, =0 FEEHEE
Hifn & L7z,

SFRFAD MR BT IR0 70 & 0 A4 BBRBE N 285
L ENHESRTWA = (Mangold, 1987 ; —#F -

HEAN A A T OPERRE L B 19

BEE, 2010), AL A A T1 OPERRFAD R Z — TR BRI &
STHERDAREENS D, 2T, AWFIETIIKERE
FHE ORATS, 2010) Zxi%E Uiz, AWy E D o
A R B ORI N EALET S S S Twn
Z (KM - W, 2006 5 KA D, 2009) I ED, AT
FECHRATIC WIS, RS Az 2= L3\ T
HEE L72MEE2Y, 9H 1282051108 £ TOMEKIZIR

-7,

=S

FENTIC W TZH]E A L A A B1E, SHAEEOHPADN35
~281mm, H i O 4 FH 23165~339H, 7 2 235921H K
(82.6%), FLAMI25MEIR (17.4%) THoTm, BRAET
HNEEPREL 221FERHL Y, SERFE240~249mm
T50% % 48 %, 270mmbPL bk @ Bk T100% & 72 - 7=
(Fig. 2) o & &/NUDORAMER DS ERIL175m, &b K
T OARFEIR DI F1F265mm T 8 o 72,

HH#Z L 2R OZELE B2 &, BER198 LT O
WIT T RNTRIATH D, B#E220 B LA OB CREE A
DE BN (Fig. 3). BEARIEEIIC/ DI Lien>T
E< 720, 250~259H T50%, 260~269 H T64% & B
L7z, =0k, 270~289H T4 LK T L7248, 290~299
HT80%Z#A %, 300H LALLM TITEEAL M A L
HINHOOETHAM L TV, e b A O REERD
H#ERI220H, b @l OARBERD B ET297H Th -
72

H s & A TR BRI fds L OVESRAR T AR S O BEIfR & L A
&, AR AT E AR E R R X OV ORI R E WE
M2 LBz, 200 B AT XA CREVEG G, R ER
ETSHT NS UVMETH 7243, 2000z E % &
FERE RN g, TSIN0.5% 82 D AN %72 (Fig 4),
S HIC230HER A M E 5 &, REREENSg, TSIA2.0%
ZARBEAERN LS X 512720, [A UREIC AR AR
EENZNETLY LEVWVELZRL, AGSIZL.0ZHE X
HIEEPROEND LI/ oT=, 72721, 250 Hin &l &
THREEE RN SgARNM, TSIN2.0AKHORMEARD 5
niz,

A A EEOBRE LD &, WEICILIEOM BB
BRSNT (Fig. 5). $EO QLI EOEERIERIC
BItRZ2 AL TV 0, REEDANVERLL EOEERA B
BRICBMR 2 < RFA L T2 0 32 IR S e o7z,

%z &

AWFZE TRV ER135~281mm, HE165~339H @



20 P OfdEE]

100%

® ©
Q 9
= =

t

o o~
S o
= =

o
=]
=

I‘

Maturity rate
S
2

©w
1=}
=

= N
o o
= =

o
=

150 200 250 300 350
Age (day)

Fig. 6 Relationship between age and maturity rate of male
Todarodes pacificus collected from the Japan Sea off
Hokkaido and the waters around the Tsugaru Strait.
Solid and broken lines indicate logistic curves fitted
to all data and a subset of males aged less than 269
days, respectively.

Bars indicate the same as that in Figs. 2 and 3.
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