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BE: RETRMAAENEFTQSE I3 A)EREREN 1840 B AT HH L & #
AN, XHEEVAPFHEEFRTTAR. EREF, TEMEHE KT EFREFE A0 EKF &R
HE A AR, M AR KSR B A A 92~270 mm A 103~267 mm, AR %7 K 445 & 180~
240 mm fr 140~220 mm, 4 2| & #E A B $ By 71.44% Fo 89.31%; M. AR & G B o 2l
N 21~453 g Fn 21~465 g, fh # AR & 4 45| 120~270 g 1 60~180 g, 4o~ A & £ A B %K
B 66.54% Fo 81.26%. K T4 F KA B N, % F B AT 21.89%~87.76%, F 3 K
49.14%, K FHRZEWAKEERME. WKEFENEKSAFERANEREFRZ 7,
B mESGRFE KT FARKME., #HIplh 1:1255, AMRHRAL, THEUE
AR G T o M A A A K BB 50.86% Fn 54.78%. MAREBMHEN 02 RN E, EHAR
B o6d424%, BEAmTEHG AR, FREMFEARKR. XK, WEHREHES
FERTFEREZEMEMAN. EKME ERAER.

REWE: KPR FE,; Bl EWFRE; AR, %A, wRH;, KiE
FESAES:S931 SRKFRAERS: A

K- ¥ 48 52 {4 (Todarodes pacificus) J& < & HSIG TR FEFF 2L R M G . 5 sk

XN, WIEH. FZMAaF (Ommastrephidae), #4 1
J& (Todarodes), W& KRG, 5T
PG b IR P 3 R AR DR P 3 1 ] R 07 i v 45 g i,
1037 T EAE T 21°N~50°N i, B H AW, H
AU R DL TR B ) R, A AR
It 40x10* €21, & H A s E Y 4k R
FVEIEY, 2T AR e i Sk R R
$LJE WS (La Nifia) 54 J2 45 245 18 17 4R 7 i
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T, ARSI E & A B2 (2018 4F 1—
3 ) A6 TR E AR SR A RO PR R AR, Xt
Folb A Y2 R e AT TS, 7 o AR
i A Xof L vl A 2 R S e, R A
G FETF ROZ e IR AR At 7 3 ml, o g b 3R =
WOl AL 25 S T B 2E 4R 4

1 MRS T

1.1 AT E RN

PEAERFE] 2 2018 4E 1 H 13 H—3 A 27 H,
K 24°09'~29°44'N | 122°28'~127°07'E, Lt
FRE 36 A

1.2 £¥MZFR#

NS NIRRT i N e = o ]
FEAC 20 B2, X Hofall 2B W 2 Bl AT I, B
}5 M4 (mantle length, ML), {4 Jii i (body weight,
BW). 3k & (head weight, HW). 4+ (somatic body
weight, SBW), Jf X HAER] . PR B . B iR
W, B T B % o Horp i A ]
HARIITE, KMZE 1 mm; EEMdHET
PSRRI E , R E 1 g, PERHVER] S Bk
B2 R LA A AR ET, SRR YR 5 )
Bl

1.3 K7 e BS54 AU B 32 FR SRR B HE B9 3R BY
A NOAA X 4 Je s =F 4 1) & X (https://ori-

gin.cpc.ncep.noaa.gov/products/analysis_monitoring/
ensostuff/ONI_v5.php), #5 Nino 3.4 [X ifg 3¢ Il B2 i
FAE B (SSTA) 2 3 M AT 0.5°C, WK%k
A LIRS IR

15 3% 11 1L & (sea surface temperature, SST) J
FCHE P B 1 ) 5 ok U T M 3l < hittp://apdre.soest.
hawaii.edu/las/v6/constrain?var=13049, 7§ 1 i Fl
o 10°~20°N, 110°~116°E, B[] 2 2017 4F 1—3
A QEFAEGY) . 2018 4F 1—3 J (Fr 2 WR4F 173 ) il
2019 4% 1—3 H (Ju/R B i)™, 25 [E 4y BRI R
0.01°x 0.01°,
14 SDHHEE

(1) $ BE A PR TEBR AL  SRDE J3 87
IEWESE ML F1 BW 4L A, 20 1) B 2051 9 20 mm
F130 g5 FIFTABRE 73812 o3 R REAS A 31 L 451
P RS EE S R R 2H L AT A R R

() K FF R, 2tk O HOR s K ek B
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BRI 5 A ML 5 BW, ML 5 SBW 4K
FRE2 SR ] B R BUAR Al TH AL S 4, i
F IR A5 B MEN] (Akaike’s information criterion,
AIC) W BRI e A AR AT A 2 4 AR KA
UL RS S AN (OR (E1:0): Eib/S5= JE ey N R e

(3) & 7 03 43 5 T 50 R AE 1 SRy 7 X SST,
VR Sy 30 UE L& 86 0T SR A U 1 ¥V PR B8 52 il 1) 2
N, FHXTH 2017 4F (IEF4E4Y) F1 2018 4 (Fi
JEHBAEDY) [°F- 1 SSTR,

2 4

21 FIKSEBREHK

AR A ], R R M
FEAC 1840 B2, FLrMfitk 816 2, MEPE 1024 &,
W I NI = L1 = 2 N £ R o i 2
1E B 2% 5 (F=8.932, P=0.013<0.05): MEPEFEAS
WS ERT R 92~270 mm,  PEHEFAL R 180~240 mm,
i REA B 71.44%, HK R 140~160 mm, (5
FEA BB 9.56%, HARMRIK 51514 240~260 mm
160~180 mm. 120~140 mm A1 HAh i K 75 [, 43
B REAR BB 7.11%., 6.74%., 3.67%F1 1.48%
(1 1-a); HEPEREAS I 5 2 103~267 mm, I
P4 M 140~220 mm, 5 EEAR BEH 89.31%,
HWK R 120~140 mm, HAEAC SELY 4.22%, HAR
Ay 5 K 220~240 mm ., 240~260 mm F I A i
KAEF, ) HREAR SR 3.63% . 2.25% F110.59%
(Kl 1-a),

AN TR P 3] T AR A ) A I 3 0 A L AE A T 2
PE 2 5 (F=10.579, P=0.029<0.05): M A% A {4 i
L FIh 21~453 g, PRIAR T & 4R 120~270 g,
mi FEAR Y 66.54%, HRK K 60~90 g, (5 FEAR
SR 10.05%, HARMKIR 5510 90~120 g, 270~
300g. 30~60g. 330~360g. 360~390g. 300~330g
A A BT BT, ] AR A S 5.39% .
3.79%. 3.67%. 3.18%. 2.69%. 2.57% F 2.08%
(1% 1-b); HEPEFEAR T &G H Y 21~465 g, TR H
TR R 60~180 g, (HAEAS B 81.26%, H
Wh 180~210 g, MiREAR BEELY 5.99%, HAHKIK
4350 30~60 g, 210~240g, 240~270g. 270~300 g
FU A AR BT R, 4 0] o R AS B 4.08%
2.75%. 1.47%. 1.17% F1 2.55%(& 1-b),

22 fIKSEKRRE, #EXAR
$7 8 38 A A= 1 (2018 4F) F 2 7R 1 K V-V fE
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Fig. 1 Mantle length (a) and body weight (b)

composition of T. pacificus

F AN LB T 21.89%~87.76%, “F 14K
49.14%. PhJ7 220 B2 BT, A TR ) [a] i 1 A i
JE (F=9.329,P=0.053 >0.05) . KA (F=8.697,
P=0.058 > 0.05) WA K AR EHE2ES, KW
UOoKs e HEREARTR A A K SR E . K
HymEmAERKER, @l RS KR
B AR AL & AIC I HEES (R 1), RTPHERE M

WA 5 R K S i AR K s AR
MRIECK RN (B 2),
M 54 i . BW=3.0x10°ML>**!
(R’=0.9534, n=1840, [#]2-a)
MK 58 . SBW=3.0x10"ML***
(R*=0.9383, n=1840, [%]2-b)

2.3 EIEYFM

M A b ) PR A A, R4 RO
FHEFEA 1840 B, H A MEPEREA 816 B, HEME
FEAC 1024 B, MEMELLH] 1 ¢ 1.255,

T R A, Fh R AN TR) P 531 ) RSP 9 R 2 £
AP R A EE AN ) (3 2) MEME T 397, T30,
I 303 ANV B34 A 09 > o3 0 oy 3750 26, 68 Fil
347, 435 i MEPERE AR 45.96% . 3.18%. 8.33%
M1 42.52%; MEPET 1. 8. MRV I RE A
FIANK 3R 422 41, 108 F1 453, 430 i ik
A REAY 41.21%., 4.01%. 10.55% Fll 44.23%.
APER AR BV IAEAS, T DL B AR A 43 531
o7 AR AR S BUHY 50.86% Fil 54.78%.

24 BIEHEAEAR

ETREARE ML 02 % F, HREA
S 64.24%, AHAS [A]E S31) TR]AE A 1Y 15 6 G
HIBAE (] 3): MEMEREAS B RS L1 P %,
hi EFRFEAS Y 34.48%, HARKIK N 4 9. 2 G
3%, Al EEREEA 22.69% ., 22.09% Fi120.74%:;
MEVEREAS 1 Gt G4 Xt e, 5 BB 44.58%,
HARRW A 2% . 4 %M 3%, 4505 25.65%.
16.11% F1 13.66%(1¥ 4). #I2L 40t R W], $7Je i
RANE ARG R VER R EZ P 5E KA

Tl KPFRREAKSERE. RKSFEERRIENERSHS AIC EER

Tab.1 Comparison of parameters and AIC for mantle length growth models of T. pacificus
AKFTFE  growth model a b AIC 7’
MK 54 ML-BW M linear 2.433 -301.71 2836.971 0.8862
K power 3%10° 2.9631 2786.348 0.9534
FTRBRH  exponential 6.8278 0.016 2900.317 0.9457
X% logarithm 430.91 -2095.9 2858.379 0.8275
fi& 5% E ML-SBW & linear 1.165 -143.42 2483.387 0.8651
K power 3x10° 2.8265 2338.524 0.9383
FTRB R % exponential 3.7973 0.0154 2358.638 0.9281
X% logarithm 205.62 -998.62 2400.982 0.8071
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Fig. 2 Relationship between mantle length and body
weight(a), mantle length and somatic body

weight(b) for T. pacificus
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Tab.2 Composition of maturity stages of T. pacificus

PERR IS/ %  maturity stage

I Il 111 1% A
WEYE  females 45.96 3.18 8.33 42.53 0
M males 41.21 4.01 10.55 4423 0
35 ¢ W rEREA females
30 | - D HEMEAEA  males
25 M
s D
i g 20
=
= § 15
10
5 J
0 . . . .
0 1 2 3 4
EREN A

stomach stage

3 K FEREZEBIOWEAMR
Fig. 3 Stomach fullnes stage composition of T. pacificus

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries

e, FRFZ KRR AR S s
BRIk R, AR R PR R AR S,

2.5 HRPBA S BIRFEEE SST ¥

it 34F, SRAEIFILAY SST 28 1k 4n &1 4 i
No GAFEL, 20184 1 H . 2 H A3 H RAE I
fSF-14 SST 43511k 22.09 °C, 21.23 °C F120.83 °C,
FE 2017 4F (IEHF ARG XTI 41) 22.02°C 20.98 °C
H120.59 °C 435117 0.07 °C., 0.25°C F10.24 °C, Tiij
kb 2019 4F (JE/RJEi) XT3 21.57°C 21.11°C
12137 °C, 435 0.52 °C. 0.12 °C F1 0.46 °C
(K 4), HERJE/RJETE & AEAF 2015 F12016 AFEXTR
19.82°C., 19.03°C. 20.27°C F121.01°C. 20.00°C
20.34°C 433l 1.21°C, 0.98°C. 0.26°C £10.02°C,
0.01 °C. 0.19 °C. EKIM & , o Je W & 4 W
1—3 H SST e IE % - FI L 2K Je o & A6 4FJi s
X5 gk SF S0 E AR T AF oY 25 SR AR AL,
SST [y F+ i AT e 23 X 3k e 2Rl A= W)~ i1k 7 AR

—E e
3 iR

31 HEMAXEHAFFREZERKEFR
BEMEM

AR, PLIE W& A R 2 KF- R
Z o J < A [T 2 B3 AE A T G D e M 2
S, MEVEDL SR K 20 (180~240 mm) K T HEPEAL
P K 4 (140~220 mm), ME PE DL FK iT &= 4H
(120~270 g) K F e 4 O B 44 i & 41 (60~180 g).
T MO X 5] & e W6 & A 3 (1999 4F) 7R it
KRR AR RN HEAT T ST, AR MEAE
BE A A i 4 21 43 5] 2 180~220 mm il 160~
210 mm, X 5AMFGEEEREARMNE . A o
FERM], AR AR AR AR 2R T KTV R 2R 10
P 5 1R BT i A AE 22 57 . 2009 4F (B e i)
2010 4F (JE /R JR #8). 2011 4F (hir J& k) F1 2012 4F
(B W), A H M 551 K 140~190 mm, 150~
200 mm. 120~160 mm F1 150~180 mm™, HJJE /R
Je i KA (2010 4F) KTV R 22 £ 34 I K BH
KT M8 & A2 4 (2009 4F . 20114F . 2012 4F
FADF T 2018 4F) AH[RIEFSL . A W] e A
A AR (B JE IR AL R JE i ) K 1 8 22 fa I 35 i
KAR R EAAAE 2SS, BREE LIEH T H e
R AR JE o X iz A A R AR K g, R
JE I & A A RFE /N, R e i & A A A {4
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Fig. 4 Comparison of SST in the sampling area during the same months among the common year 2017,
La Niiia year 2018 and El Nino year 2019

R o AN TRJAF [ AN T R /N B 22 St ] RE 32 B
IR BYSZ , IR TR B A PR EE T, S [R] B A 4
Fy AR A 5 S BT 5T L4 A AL (B A
MBS NSERE) REEH . ks AR AR
FHSRAR R, TR ST KPP 8 52 10 09 A KRk
&8 A G|

32 hPEWMAEHKRFEFREFEMKERR
2. 2EXAR
AR, Pk R ERIERT
RS ZE 0 5 5 LU - 40 49.14%, S [R) 1 Gi1) T]
AR R A LR RN G A K O RANAEAE
BEMEZES, B 5SS R RECRRR . A
EHT, 2018 4F (B Je ) AR W RSP Al R Ak K
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ZHb 2129631, /INFEEEE 3, KT 2009 4 (QEH
H ) 9 2.77349 2010 4F (JL/RJEIH) 1 2.890 5
2011 4E (B Je ) 19 2.757 61 1 2013 4E (IEH 4E4Y)
) 2.835% {H/NF 2012 4 R e ) 1) 3.289 51,
g5 45, HLJE B A AR S AR RO TERE 2R
A A TR RL LY OE AR F1 B R JE 8 K AE AR B
Po MR, K ERMAERKZBINZMEERIRES,
FLAETRIAEE, KR H B R AR S,
Ja 8L i — L A
33 hEWMASIXFEFEZAEEFT
ARWEGE AR, P IR & A A 2R RO PR R
FAIPE R 1 2 1.255, HEPENARCE B
THEME . MR 3l S 5T IA A 1997—1999
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AR AR RO VERE L M L /N T 10 1, M
PERZ THEM:, HIHSTE 2009—2012 483 £ h
KB, MERE R T Y XTI, AT
v R R A N R A P D0 A N N 1 e S
WL ERAR S L, 1T 2009 4F (F7 )2 BI6) kK
EEERE R LU W 35 2010 4F (JE R JE ) W
LT 325 2011 4 (Wi JE 9 TRl AE 3228 g o
BN, e TS A 5 56.00%,
H 2012 4F (Fi7 2 00 ) il 2k 13 8 22 58 31 4 %
AR L B, MEME RIS F, &
42.42%, MEFENILAIVIECH 3, 4 50.85%, fiJe
U8 e M A R PR R 2R A P B BB R e i R
AR (2010 4F, EERIT W8 F) MR, X
AT RE B T Je B8 ¢ AE A4F 2R T T 30 B LU OE AR
O3 v BT 51 27, e AR 1Y) A2 2% 1 L T BB
BPE L) Z2 AR AR, S Sk N 45 A Boa R
GG A8 S T N DA AR S, Ak R A5
R i A A A R L B R 1 B
34 REMAEHRT FREZEBINHELERK
Fr e 8 A= 1A 2 AR T ROF- R R 26 0 Al
WRELL 02 G0 2, A B 64.24%, MM
FEAR B EELBILL L B F, 43 51 i X bz gk
) 34.61% M1 44.58%. B &WwRILaRY, &%
WS R fE et E B DI 588 Sk R 2T
e, WAEAMEREIR, K HERE
fifE R —Fbles £ EH, BEMNMERNAERK,
TR R I/ N R L R, F A dS
WA JE 2 (Ostracods) F1E 52 (Chaetognaths), &
SRR (Copepods) | Ui/ (Amphipods) .
Wi MR 25 (Euphausiids) F1 H 72 28 (Crustaceans) 55 1%
ey, BEEMAKE, RN, ©Bohh
B— /N 2N B A2 (Engraulis japonicus) . Fk
J) i (Cololabis saria) ¥ 5% % (Theragra chalcogra
mma) G20 AR KB 2 R

35 &

AWFFERVT T HL eI K A= 01 (2018 4F) 2R Mg
KPR R A BRI L DR PR
JEE S A0 B A il AR W s S AR, O i
55 1E 5 AR FE R JE v 5 AR ARy B0 A ) 2 e
PEAT LA B, AR W] T R B4R 4 7R 9 K
FERE R A0 B D AR R R L A
PARRTR B G, B EE TR (e
B ) Xof V- S it AR W R R B R . S
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JE R ICRARRE ] P51, IR &5 41 8UE B (FF
A MBS NFESE), IRAJE R AR AR X
AR B SE R R AT
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Fisheries biological characteristics of Japanese common
squid (Todarodes pacificus) in spring in the
La Nifia year of 2018 in the East China Sea

NING Xin ', LU Huajie "***, LIUKai', CHEN Ziyue', CHEN Xinjun "****
(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;

2. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for
Marine Science and Technology, Qingdao 266071, China;

3. National Distant-water Fisheries Engineering Research Center, Shanghai Ocean University, Shanghai 201306, China;
4. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources,
Ministry of Education, Shanghai Ocean University, Shanghai 201306, China,

S. Key Laboratory of Oceanic Fisheries Exploration, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China;
6. Scientific Observing and Experimental Station of Oceanic Fishery Resources,
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Abstract: Based on 1840 samples of Japanese common squid (Todarodes pacificus) collected from January to
March in the spring in the La Nifia year of 2018 in the East China Sea, the fisheries biological characteristics of 7.
pacificus were studied. The result indicated that the mantle length (ML) rangeos from 92 mm to 270 mm and 103
mm to 267 mm with a dominated concentration in 180 mm to 240 mm and 140 mm to 220 mm accounting for
71.44 and 89.31 % for females and males, the body weight (BW) rangeos from 21 g to 453 g and 21 g to 465 g
with a dominated concentration in 120 g to 270 g and 60 g to 180 g, accounting for 66.54 and 81.26 % for
females and males, respectively. The ratio of the somatic body weight (SBW) to BW ranged from 21.89
to 87.76 % with an average of 49.14 %. There was no significant difference between BW and SBW
growth in sex, and the relationships between ML to BW and ML to SBW were both best described by the
power functions by the result of Akaike’s information criterion (AIC). The ratio of females to males
was 1 : 1.255, and the samples were mostly composed of maturity individuals, accounting for 50.86 and 54.78 %
for females and males. The feeding stage were mainly in 1 and 2 grade accounting for 64.24 %. All of the speci-
mens and the prey were mainly composed of squids, pelagic fishes, mollusc and crustacean and so on. Our study
shouwed that the fisheries biological features of T. pacificus were affected by La Nifa in terms of a decrease in the
body size, a faster growth speed and advanced gonad maturity stages.

Key words: Todarodes pacificus; fisheries biological characteristics; gonad maturity stage; sex ratio; the La Nifia
year; the East China Sea
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