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Growth of the Japanese Common Squid Todarodes pacificus in the
Sea of Japan in 1996 Analyzed from Statolith Microstructure

Hideaki Knokoro'' | Yozo Wapa®’ |, Takahumi SHIKATA® |
Katsuo Sano*’ and Ryosuke Un®’

Abstract

Growth of the Japanese common squid Todarodes pacificus caught in the Sea of Japan in
1996 was examined from statolith microstructure analysis. Specimens were taken by set nets
in Wakasa Bay from March to May, and caught by squid jiggers set on research vessels and a
commercial fishing vessel in the offshore region of the Sea of Japan from May to August.
These specimens were measured dorsal mantle length and taken statoliths in order to estimate
their ages. The range of dorsal mantle length of specimens caught in Wakasa Bay and the
offshore region of the Sea of Japan were 3-15 cm and 17-26 cm respectively, and ages
estimated at 90-190 days and 170-260 days. From the estimated number of days after
hatching, 90% of specimens were found to have hatched during November and December,
1995. Therefore, we were able to consider that the specimens examined hatched in the same
period. The relationship between mantle length and estimated number of days after hatching
"S" shaped, so that the growth curves fitted a logistic equation. The
growth curves were estimated for males and females separately as follow:

Male ; DML=253,/ (1 +e"™"™ 1)
Female ; DML=268, (1 +e"* ™)

of the specimens was

Where DML is the dorsal mantle length (mm) and ¢ is the number of days after hatching.

Key words . Todarodes pacificus, growth curve, Sea of Japan, statolith
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ZNF TR AL FTodarodes pacificusDIEEMANIE, EIHEYONETERNz EF,
KZFE, ZAFOKFHMBARSHEL, SR TIRE LRERY & EY ONET RHMBEORH
ZALH SHEE SN TE 72 (SH 1950 ; ik 1952 ; FHEE S 1965 ; dEih - &7k 1966 ; Hrar 1967 ;
A - AF 1972 @IS 1972 5 &5 1975, 1988). L4 L 2 D iE Tl IS AR o Bifg g 10 %
BRI TRWELZIRET ALEHLDH D (ARKHIPKIN 1991), AV A A F O EAROHEE T
FTLARLFHREIEIS A B\,

—7, 1980472 % & A A EOBEMITFEA O HERA S BbEo B (Hi) e
L, ZOMEEROCTHITINDS L1242, 1990ERTIEZOFEEZ OB ER & 2
STWh, ZOHETEEREL-HEZ L LIENT 5720, EROHELEERTRET 545
WL 2, BEOEVERSIHETE L., 2070, $TEHEIFETH YV HF A4
Photololigo edulis (NATSUKARI et al. 1988), Y U A 71 Heterololigo bleekeri (AT 1989), 7V
Y rF ALy 7 Rllex argentinus (Uozumt and SHiBA 1993), 7 4 4 1 Ommastrephes
bartrami (YaTsu et al. 1997), =2 —3Y—F ¥ KA )V X 4 ¥ Nototodarus gouldi and N.
sloamis (Uozumi 1997), 7 A1) #4537 51 4 J1Dosidicus gigas (Masupa et al. 1988) D EiFERE
AN ZOFELTHNTHRLN TV S,

UL, AVALAERE L CUIRERHOHE L, FHRBERHOBIICELCFHAINT
W5 (Hk 1987 5 £ - FAY 1987 ; NakaMura and Sakurat 1993 ; H1H 1994 ; U4 1996 ; ARAF -
FIH 1997a) b DD, BEMKX O I IZEBEMAT DOZEF &R ORPT - #1H 1997b) LAb 1354
EFHE N TV, FZTRIFFETIX, 199650 3 ~ 8 AT THREDIBEED S iha
BWTRELLMEEERNGEE LT, ANVALIOBREFRNT FELICL 2 BHTEETHV TR
L7,

Wakasa Bay

130 135E

Fig. 1. Map showing sampling sites in the Sea of Japan and Wakasa Bay. Specimens were caught by
commercial set nets (') in Wakasa Bay, and caught by squid jiggers set on research or
commercial vessels in the offshore region of the Sea of Japan.
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BEMBATIZH V2 AV A A H1F, 19964E 3 ~ 5 HICHEREBEZ X Lo & ¢ AARMiGEE, B&
P6~8HICHARBMMABRTHRESNAZLDTHS (Fig. 1). TNdHid, EBEMECHESN
B ORELIANE, BB A TIRE L2, T/, BB 80 BTERE L 72BN,
5 H15 A28k Tk (RRIBGE B L Tl Sh- B+ B E, & CREMORBERE CRE
L7 L ) BEBICHIH L2230 THE. ZhbOFEHTIRER, ELPIOEEEL, Wl
EDOBHIMAH L CTHEBEDOHIB E NEWRDMETIT o 72, 72720, BB TRE L 2RI
HORG % ETINETROAMEL, —# L CEHBEERE L TRh- 7.

HEAEICHVZEE G, FTHELAEELI GO LEOVWTIr 2 EEISEDY, TR %
VHROBEHERTATA N7 T A LICEE S, BHEOATNEL — My EX 7740 240)
THFE L7-t, ABRSmOBIZ LMt L7z, AEmOFHEISEFEEMEE 2275 L 720CD A A
T x LTS N BEMEOmIE (R X500~1000) % b £ 12, +) Y NAHEOYFF 32
04— —%RnCirvy, BRIE L CTHGERL VL0, B L OEE L 0 FL s 2
M4 o5t 4 WEH L7z, 2 U CEH L 7 BRI S i/ IMiE & e RKAE % B 725 HEE OS24
rHEE L7,

INSDOFIETRDI-HENETROER, S REKN 2RI L, KEXEAHEE L. K
R RO B4 108 BRI & ICREHRT L, SRROFHUNETRELSHVCHEL .
72721, ERRETIRE L 2SS O EO TW AL 160H O B T TIIMEHE % X 5231
ke, 2L EOBKRTIIHEIA AHDBETREL, MHEDHE 24T 7B RO A% v
7z

Table 1. Mean (£S. E.) mantle length and age (days) of samples caught in Wakasa Bay and the
offshore region of the Sea of Japan from March to August in 1996.

No. of inds. Mean mantle Mean age
Sampling date Sampling site examined length (mm) (days)

18-Mar Wakasa Bay 23 26.3x0.97 101£1.78
19-Mar Wakasa Bay 22 36.4x0.93 110£1.96
30-Apr Wakasa Bay 23 59.6£1.45 133+1.94
25-Apr Wakasa Bay 24 88.0£2.00 150+1.95
09-May Wakasa Bay 24 124+2.03 178 +1.58
15-May Wakasa Bay 22 137£1.97 1774+1.92
13-May 37.46N ; 137.28E 23 141£2.78 183+2.64
15-May Off OKki Islands 16 150+1.57 176+2.77
29-Jun 42.40N ; 136.50E 32 183+2.78 201%£2.85
04-Jul 4520N ; 140.20E 33 170£1.92 196+2.02
10-Jul 40.10N ; 138.00E 33 216+2.12 227+2.43
22-Aug 41.36N ; 136.30E 22 2361+4.20 253+3.73

26-Aug 45.08N ; 13947E 22 229+3.70 267+£3.93




— 132 — A CPr-M H-M e B K

& g

19964F 3 ~ 8 HICEKBE B L O HAMOMAIRTRE L /ZAV AL T ONETE, BLUW
LD BT (L FEHEFR ) % Table 1II/RT . A5RE CTHRE L 2R OFHNET R,
3HI8H»5 5 H15H T TOERMIZ26.3 mm#A* 5137 mmiZEL, HEHOFKA L HIZKE L
mofz. F7z, HAREEMPAHRTRE L EEOFHNETEIZ 6 ~ 7 ARICZIZ170~216 mm
THo7058 A THIZI3229~236 mmIZE L, FRELZHBEORBEIIZKREL ko7

A & WTEE L BREOFHMEE, 3 A IEE THRE L ERTIE101~110H, 4
A OMEATIZ133~150H, 5 AICIZ180H AR & o7z, F72, HARMEIH AW CHRE L 72
D H#ED TP 6 ~ 7 FICHRE L MEAETIZ200HBi% TH - 7225, 8 A THOMAETIE
255H AL, ELHOORBE EDITHINLZ. 20X ) ICEKE L AREBMAHERT
3~8HICHRELEEOHEIZT I NOREA HOREE & 1ML Tz,

BREA B ELEO B0 5 Ko 723K ORI, 90% L EASRIEDIIH 205120
WEHR LTV (Fig. 2). Ld->T, AR THWZMEEIZIEE A EH19954E11~ 128 (2 fF
fbL, BEL %S HARBOARMN S REH L TI996FEDEFITITHARBEOMEBIEL
Ff—DEEEE AT EPHRSE, FITIONERORILEOHKENELEDOEBRR &
HL, ZoREFEOREMRNE LTRg 3ICRLZ. 612, COHERONETELHEL
DERIE S EFRIEVERICR > TV Z &, FHMAEDFEEE b L I2 logistic MR 12
LTRDOTUTOREREG7.

e 3 DML=253/ (1 +e"*0 )
M ; DML =268, (1 +¢**00%7t))

ZZTCDMLIINERE, t 3 tBOBKERT.

COMERE L LICHKE T L, HEEL SNLAEORANENE (FH%2360H & LT)
13, HET252 mm, MET266 mmé 7z, MOHAF4 mmiFEREL Ro7 T2, ZOMER
FVRESNDHERE X, HRANETEDOLESTH2/MET R0 mmui# O (ko H
BH170H) ik ER D, 1HHZV1TmmEETAI LIRS,

30

[
(=]
T

Frequency (%)

=
o

EMLEMLEMLEMLEM
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Fig. 2. Frequency distribution of the hatching dates of 7. pacificus determined from statolith
microstructure analysis. ‘ E ’, M’ L.’ indicated the early, middle and late part of each month.
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Fig. 3. Relationship between estimated age (days) and mantle length (mm) for 7. pacificus. Males
and females caught at the offshore region of the Sea of Japan are shown by dark and white dots
respectively, and individuals caught in Wakasa Bay, for which sexes were pooled, are shown by
open triangles.

% =

INFTANAAL T DOFEIFERCRIEICL > TRL B (GRS - #E/K 1966) & Sh, %
2 (1975) (3 ONEWEMEORAZLE D £ 12, KEICAARBETRE LAV AL D
BER % logisticHIFICU TIROTHEEL TWA., Tz, BAERPHSLOMEEEITIEL LS, F
2 - AH972) AP A BET A HOBEMRE 1 AICRBAE L EE L, YD
BAZEALE D & 1ClogisticHIFIZH TIEH T WA, FITAMETRKD - EMRE & 2 5B
WD HLF M 2 LLBARE 3 5 (Fig. 4).

7% (1975) O E AR, ARIFZECHEE LB & Il L T %210H £ TOMIMIC
BWTER D, RUNETETLZHE97) O EME CTREINSE FUARNIEEDOBEMI LD
b15~30H B CFEL TV A, THHA - FiF(1972) OBE MBI ANETEI NS Lo
Iz T, 2% (1975) O E AR & FAk, Bb%210H £ TOMMIZ BV TERBFZE TR 72 R
L0 B15~30HEENSR WA S S, Thbb, 2 THBICHWZEERO K E T I3m8
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6157 » BETOREBRICEHHE N TS, Zhd, [EROFEZHCTHEFLEZINS
DIETIE, AWRHED D) LIS R & 7% 5 LT OREEEOERIC BV TIZER DR LR
HEARE L7 RERPSRE R o TBY, 2L o TILBRO A B/NEHMET A2 & 4
D, HROICZOMEICBIT2RELBRICEHM L Tzl E R T 550 THS. L
Mo TAHHE, FEADABMEETEZHVWTINE CREHBEBINICHE SN TV LAED
BEMARICOVTE LRI L, BHROBEEMRKICOVTORIEL TV LESHD LER 5.

300

—&—This study (Male)
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Fig. 4. Comparison between the growth curves estimated in the present study and those of reported
by ArAvA and IsHi (1972) and ADpAcHI (1975). Growth curves estimated by ARavA and IsHII
(1972) and ApacHi (1975) were determined from mode-frequency analysis.
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