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Fig. 1 Distribution of sampling stations
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Fig. 2 Transverse screenshots of T. pacificus gladius
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Tab.1 Biological parameters of T. pacificus

i Fili 3 R /g JIAA/mm EENER] 5 A
no. sampling location body weight mantle length sampling data sex maturity stage
Gl 123°58'E, 26°39'N 188.0 200.4 2018-07-09 M 4
G2 123°58'E, 26°39'N 204.2 200.5 2018-07-09 M 4
G3 123°58'E, 26°39'N 168.3 195.3 2018-07-09 M 4
G4 124°00'E, 27°20'N 142.4 187.2 2018-07-11 M 3
G5 124°00'E, 27°20'N 185.5 199.0 2018-07-11 M 4
G6 124°00'E, 27°20'N 240.3 230.1 2018-07-11 F 1
G7 124°50'E, 27°43'N 270.7 225.0 2018-07-25 F 4
G8 124°50'E, 27°43'N 254.4 220.0 2018-07-25 F 1
G9 122°36'E, 26°43'N 573 140.2 2019-07-13 M 1
G10 122°36'E, 26°43'N 68.2 154.5 2019-07-13 M 1
Gl1 122°36'E, 26°43'N 63.3 145.7 2019-07-13 M 2
G12 122°36'E, 26°43'N 68.5 156.3 2019-07-13 M 2
G13 123°40'E, 26°50'N 55.0 135.4 2019-07-20 M 1
Gl4 123°40'E, 26°50'N 44.1 128.1 2019-07-20 M 1
Gl15 123°40'E, 26°50'N 51.8 139.2 2019-07-20 F 2
Gl6 123°40'E, 26°50'N 45.6 135.5 2019-07-20 F 1
Gl17 124°25'E, 27°45'N 51.0 135.0 2019-07-27 F 1
G18 124°25'E, 27°45'N 53.0 142.0 2019-07-27 F 2
G19 124°25'E, 27°45'N 47.0 132.0 2019-07-27 F 1
G20 124°25'E, 27°45'N 66.5 1523 2019-07-27 F 1
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Fig. 3 Relationship between 3"C and "N of

gladius of jumbo squid T. pacificus

R E K7 2: 2 E /) sponsored by China Society of Fisheries

HEMIEL, G6 A F7A A ALE FEl f K Bl 7
FHABAER, G2, G7 A RE F5 A 2575 BB AR AU
HEMES, H5HMMEARES, Gl. G3. G4,
G5. G8 MAMEFRABN LTI EAES . 2019
AP IR ROV R 22 A0 R A AR R A A Y B
ML EEMES (& 4).

2018 4 7R 1 - 1 48 2 a0 A 2 7 R 2S ]
(TA) J& 3.11%0°, #0417 (SEAC) /2 0.81%0°,
2019 4F 7R K F- VR 22 1 TA H 2 3.51%0°,
SEAc fH /& 0.77%0%c PHAT: [H] (%) 75 37 A5 2540 3 il AR
I, (HEAES, 2019 FERE KRR EOESR
ALY 8 C EH & (B 5).

23 RKPFRRBEARRERMERFT

BEE N g, BIAMARAE R,
2018 AFAAR A AT FERE 2 R AR 81C (B
WK, G2 G6. G7/MA §7C (eI i Y i J3E 45
K, HARARBE B IE BB o KRE SRR
SUNMHBEA K AT WBHH M, G2, G6. G7.
G8 A SN EL I A4 i BE B, AR A PR
AR /1 s 2019 AR A V-8 2 £ KR 73

https://www.china-fishery.cn



JK P24, 2024, 48(9): 099309

Ty, &
105 F
» Gl
mn-,% S
95 | )
. . G4
TN
Z g5t -a7 : '
BN 2.0 G8 .
. —7
75 | — l@,,ﬁ
70 b, - . L .
-195  -19.0 -185 180 -17.5
83 C/l%o

95 F
< G9
9.0 t - GI0
i
g 85 | - GI3
Z - Gl4
£ . GI5
% 8.0 . G16
a8
7.5+ - 316
. . G20

7.0

—18.0 —17.5 —-17.0 —-16.5 —16.0 —15.5 —15.0
0" C/%o

B4 FRBRFFERBEFRESM
Fig. 4 Trophic niche of T. pacificus from the East China Sea

105 F < 2018
et - 2019
O
9.5 Ave e
°\\g '3' ) -‘:‘. r":;.—... . ,"'
Z 85+ Se £ e/
o (Y
< \ o i
R PRR t 7 i I
6.5,

-20 -19 -18 -17 -16 -15
0" C/%o

BEl5 2018, 2019 FXFFERBEFETMOXR

Fig. 5 Relationship of trophic niche of T. pacificus in

2018 and 2019

ANA §C A Bl P 2 Al A 346K 2 TR i L3 o )
JWEEK, Gl1. G151k §°C A 2 3 ik sh LA
b, BN/, i 8N {H i A AL T 4y Ky 2 Fi,
Gl1, G13. Gl4, G17. GI18, G19 {~& "N {Hpf
PR I fdn g R 32 T A HL I BE AR, BEATTAY
8N {5 Py 5 il B 2 [R) A7 A S8 3 15 A DG ¢
Z ("N: r=0.927,n=7, P<0.05), 1 G9. G10. GI2,
G15. G16. G20 A "N {H M sh =0k R, &
BEARAA, BATH 8N BI{H 5 M58 M-l 2
] AN A7 7E W35 AH DG OC &R (PN: 1=-0.404, n=8, P>
0.05). 2018 4%, 2019 4F KPR R fa MR AR E
) o7 22 {3 2 A6 K BE PN 52 T 120 mmAb BT i
FEAE R AR AL, R A AR I RS R 2R 7 1)
W AhfEtE S (B 6).

W R OP-VERE S AR N 7 i Bl AR TR R
AR I N 7 0 O BE B HEA T oA, AT R A
J2 T 43 AT AT 8 R A B e ER S k. &l 4 R
2018 4FRAE M 3 AR K-V £ 10 (G2, G6.
G7) MEFRAESMSHANMEZRBKR, W10
Bk AR =g Ak . G2, G7 MRE 3%

https://www.china-fishery.cn

SR, AR — AR AT, Ge 1
TRE SR AL ST F AL, o AT Bl 4y
Bro B S BRI R MESFRAESMER, ¥
Hor bk ARl — =0y, 5 BT IHERE L falE
h—H AT M. LHERIE TR, Ge ANk
§"C{H . "N fH 5 7T Ml B A7 76 b 35 1IE A G
X & (BC: 1=0.948, n=8, P<0.01; "“N: =0.898,
n=8, P<0.05), G2. G7 ™MAK s"C ¥JfH . "Ny
1B 55 P4 78 I Bl R RS 0 A7 7E 10 35 IE AR G OC &R (PC
1=0.910, n=9, P<0.01; “N: =0.973, n=9, P<0.01),
R 5 R HER R A AR 8°C HE . "N
(B A 76 Al BE W AA 7R 1B 8 IE A G OC &R (PC
r=0.877, n=8, P<0.01; “N: r=0.948, n=8, P<0.01),
RN, 2019 A AR ERARRT 0 AR 28 MR
BRAEBMIAEES, WK 12 B RFHREE
OAE R — DR AT 01T o 2019 4F KPR R
8°C BIE 5 N 5T MRl BEAA 7R W 3 IEAH DG E R
(°C: r=0.811, n=8, P<0.05), 5N ¥J{H 5 5% nt
WA BN A OGO R (PN 1=0.629, n=8,
P>0.05)(& 7).

2018 4F . 2019 4F K-F- ¥ 8 22 fu g Kk §°C 1
HZ R B E S, 8N HZ R A f77E
M2 (B1C: t-test, F=1.104, P=0<0.01; 8“N:
I-test, F=3.903, P>0.05).

3 Wi

31 FEBRFFRREEFESMXAR

B IR A A NLRAR R PR BRI b BT IR
oOE Ny, S T AR AR S RGP T AL
A48 %2 IR LSRR 85T B W B DR s Bl
FIFH 8"C {HA 8N T 2l AL MR Y 8 SR A 2540
il E IR A S R M B R (L), W]

HPE K FE2:2: 3290 sponsored by China Society of Fisheries



o, & IKFE 24, 2024, 48(9): 099309

-17.5 10.5
10.0
—-18.0 9.5
£ £ 90
O —185 z 85
= z 80
® 190 = 7s
) 7.0

-19.5 e 6.5 e —

0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
A 7 T 4 2 5 /mm B A T 4 2 5 /mm
distance from the distal end of the gladius distance from the distal end of the gladius
(a) (b)
-G9 --GI10
-15.0  ~G11 «GI2 9.5
—-15.5 9.0
g —-16.0 o\\g 85
o -—16.5 4

% -170 5 80
-17.5 7.5
—18.0 7.0

0" C/%o

0" C/%o

I P9 57 10T 1) 2 2% /mm
distance from the distal end of the gladius

(©
&6 6"C%o.

B A FE T 4 7 5 /mm
distance from the distal end of the gladius

(d)

"N B S AZMHE K Z B X F

Fig. 6 Relationship between 8" C%o, 5""N%o values and growth of proostracum of gladius
(a)(c). 2018; (b)(d). 2019.

_ ~G6
175 -~G2. G7 —
_18.0 | =Gl. G3. G4, G5. G8 | LA
i

—18.5 f‘

-19.0 //ﬁ“m//

—-19.5 L : L L L L L L )
0 20 40 60 80 100 120 140 160 180

R P 58T (1 BF 25 /mm
distance from the distal end of the gladius
(@

-15.0

~15.5 <2019

-16.0

-16.5

-17.0

-17.5

—-18.0 :

-18.5

0 20 40 60 80 100 120 140 160
P 73 T P B S /mm

distance from the distal end of the gladius
©
7 8"C%o.

0" N/%o
AP0 0O0O O
Loobhonon

0" N/%o

=G6
-~G2. G7

=Gl. G3. G4. G5. G8 e

L

—_——

i S

0 20 40 60 80 100 120 140 160 180
B PA 5 T 4 R S /mm
distance from the distal end of the gladius

(b)

93 <2019
8.5
8.0
7.5
7.0

0 20 40 60 80 100 120 140 160
P A 5 T3 ) #E 85 /mm
distance from the distal end of the gladius

(d)

3"N%oFHESAFMIE K Z BRI X R

Fig. 7 Relationship between average 8" C%o, ' *N%o values and growth of proostracum of gladius
ELWLHE A R AR B B SR AR S LG R, O
FHAR A DN A= Wy A 0 A 05 s AR T BRI 2 b, i

R E K7 2: 2 E /) sponsored by China Society of Fisheries

T3 e 5 6 9 R (VP 4 K 000 TR S 434
SEHIELHD . XU 4 R 3RS

https://www.china-fishery.cn



Ty, %

JK P24, 2024, 48(9): 099309

38 o % PN e i 3 2k U0 E AR B 87 C 1A .
SUNAHZ I T 2018 41 2019 4F - g KV 44 232
i {8 SRR, GEIRABL, 2018 4F R R
RS R E RSO TEARESHEN,
ARG LEF S 51 255 X252 i (Dosidicus gigas)
BRSO PR A RARL . 5T 2% WG R
WG M EFONMRE A B Z AT LER,
N IX ARG T g2 R T Ik B 2R R AN A i
POy, HAE R M S AR R B . AR
G6 MBS A A T H AN, G20 G7T 4
WEFRAESMNES, BS5HMMAESE, Gl.
G3. G4. G5. G8 MARME IS R I
HAHE S, XA RER TRk A T AR R
R RN E B PR ER g, AR ] — M S B B
PR, RIGAATEZA KOVFERE =i 3
S S X R G MR E SR A
TR, W] G6 A ] % U5 1Y) 35 4+ g ) T
XAE S G6 MM KA K, st i L
I K B A A 3R A S A Y R RO B AU
WF5E e B PG L B BE VSR 4R 1Y 15 5 W (Sthenoteuthis
oualaniensis) ™M E LS Z MBFAES, £
B AR R T AR . AT SE R GLL G3.
G4. G5. G8 ARy 54 2507 18 Fl 4% 35 )T H.AH
HE, MR S B LAk AR —
PNy, T REEL A AR R B ok TR R S AR
RV ELAT MR TR A I35 4% . 2019 4R ARV RF 1R 32
MR EFESMEEAMHU L EMHES, £
WA 45 Ak A TRl — 7 R, e A A
AALR) B ARG , B AR [A] B0 B 4R

ARHFFEH: 2018 41 2019 4F 425 AV HE 4 22
)BTRS AT TXE, AR 8 T
AR Z B SR o AT ) AR T ST R £ i) o
A ST AR R, B3R B VO AT ] R T T R 2 AR
Wi E M . BRI EARe AL, AR SRS,
F5 Li X 2013 45, 2014 AR R &AM 2L 5 £
BRSO ST 45 AL . (RS
EMARIG R R B ESNRAES, W
AR (R ) 8N MEARARL, H 2019 4F 7R ¥ A F- 7R 32
Y 8 C{ETE &, X THES 2019 4F ARG KT VER
Fe g A 3 s ad R R T R A A Y JE R JE T R
LA K. RYE ONIFEEL, 2019 4 1—5 A A&
ETIERBIHEIRS, fAEER KMILI/RE IR
G 2 A S AR RT3 0038 B ™ B 3 1 AR
K, MERER aRERN, AR TRIEENITT,

https://www.china-fishery.cn

S A FEBT IR AR BE I, Ry, PR R AR
WFFE A BRI 2R 2K a MR 15 98 Ui S A A7 A2 TE AR G
KEFR o WILJE/R e LR M A A vl e 2 (15 P
AR 22 0L I T A0 A 7= B, T 1
BEOR, NTIfE AT 8C fEA R, PRI AT ] P
MEME T EBMBAES,

32 FBRXFFREREME. SRS

kLR EA AR, AN Rl R (R
PR BELAEAE, Ptk B 2 E 2 S 8Ok
MFRE R AL R AH A A 2™, Sk RN A KB
FRAEG R SR, % T MRERKETHEH
FE PRI A N SRR E R R R AR (A Y A2 Ak AT
I3 BT Sk R 2R AR B AR Y, Ruiz-Cooley 45
A E 2R RNk . AR R I, A
A A A KRB R E TR R B E TS . AR
I E NS §UC A L 8N E IS 1k Sk i 5 K-
TERE L e . PR SRR . 8PC HBEE FR R
B BEIMAS AN, T 8N A I 5 57 G 14 iz
WA, T 8CC HM R T AE AR B Y
SRVEAI R M AR A, 3E I 8 N B A5 Ak I 43 Ar A
WIRTEAE R R G T E TR Z R,

Rl KT AR &0 a5 o A7 ENERU L
KPP 2 R Z ] i R TRl 7 28 (H AR AR I 1
FEZES, RV 8 A0 0 S i R e A 7R
— MRS BT, X AT RS ROP PR SR AL
SRR BT WA R TR A G, XA LM
I AEZE A A6 K V¥ 5 A (Ommastrephes
bartramii)™ , 5t 4# Z¢ fi (Sthenoteuthis pteropus)™
Hro 2018 4F | 2019 A ARG AR R MY §7°C {H
PRAEAE K 2 I v 120 mm AL B 4R IR BE 4
fn, RIS Z], BIAE 7 il AR K 3 IR T O
120 mm Kb BEAR I 4R 7= Az i, 76 N FE I l BE
H 0~120 mm Z [ B}, §°CHASLA K, RIEH
BEARAAE = R IR 16 3l . X 5 KT R R
PR AE P BRI ML TG 3l BEAE AR TR
A7 AR A ™ DI ) A= 36 s — 20,

RS R G, AR 26 PRI AE ) i b
(A IR B L TR RN K T CO, S5 IR R AR
ANTA], AT S A ] 45 i e 2k AR Y §PC AN
[FCY, AR, AR IE W SRR ) 8°C 1A i
e, BELR RGN 8VC (E B Hr BEAIL, X A AE {25
FWE) 3 R RAMAR T Takai 55 L, B85
LA 8°C 54 BE R AR, R4l BEdh X

HPE K FE2:2: 3290 sponsored by China Society of Fisheries



Ty, %

JK P24, 2024, 48(9): 099309

LA 8 C (AR, KL B X S 5 §°C {1
o SCCIHBR S EREA XZIN, B 5EFE
BRI A O . R IR ELE T4 R BB 5,
KBGAR MR R E ok & Mg R B, VIR E
PGS, BREER, MR E
HAWEERERI, 8°CIH . 8N i #B8%m ™,
Ruiz-Cooley &5 JeF ) SUMPERIRIAT 58 & AR
PESKEELA 8°C fH . SUNH S5 AR A K A i
ol e AR B, FX B s I B 1 1A R A1
BRADM R, 2018 4F ARG 1) K7 R 32
AR A AR =00, AR ™ 503 KR
FAOFER 8°C BE 5 N Fe g B Z Al A7
TEWE B IEAOE R, W 2018 AE RGBS 1Y
KOV 8 22 A B R A I A 1% S0 2o 7 e o 8 1) IR 26
JE TR, RO VERE 2 R Rk H R
FEHL S AR TT 1) o A 58 Kk IR AR g SIS KOF
TR R BRI A I M= 00 Y, KO- R R 2 fa
SRR B2, IR BB e I ) R S
X5 A B 53 Hh 2R DR VAR 2 1) 30 T ) B
FEEE R — W, (HAS[R] ™ B 3 KT 148 2 O R
SVC I N AT IS TH] , BRI BH R[] 7= Bl 3 K F
TERE ZE AR I B AR AR AN ] o B R A A
WoR, 2019 4E RGBT 1Y ROFPERE 2 Aok B
[l —r=0pdg, KPR R AREARR 8°C BIEH 5 W
FEU A 22 (A7 7R B B IEA R R, X 3R
B 2019 AFAB7 1 AR 1 AT 10 28 f e AR 0 s i
P AR T AR | T VI

PR ) RO VRS 22 fa fE IR 8 2 IR . iR
VRIS , (LR AT ) RO7- PR A8 S e AR 81C HMH.
ZIAfFAE s BEMEES, 2019 P8 2 fm it
A 8°C 4 7 5 (8°Chgrg: —18.24%0%0.25 %o 5
8Chg10: —16.62%0%0.47%0) H. 8°C {H 1Y 75 L [l
K (2018:1.76%0; 2019: 2.53%0). X #H] 2019
AP IR OV PR 22 0 AR 1 S 81C T & H™
A IR B A, 7 A S R B 4 0 D TR T e
2019 AEHFEE FRAENIE/RIEHEFA L. AHK
WG A, KRB BT R A8 b 23 %) K1 VA
= 1R B A 7 AR S Y TR R Je T SR
A, SRRV R M i i G R a vREE RS
Jn, TSR a Vi EE 5 UE I S A P A7 AR 1E A OGO
F, U155 gk = Jp 3, i
BTV 2 0 AR 1R B0 85C (E 3G =, K
Jik 55 S PRI S e BRI AR e A R ) e AR R
SRS 2 4008 B IR I ARG K, B MR A F

R E K7 2: 2 E /) sponsored by China Society of Fisheries

58 % BB IR JE s F 4 3 1R RSP 22 fa 1) = i 1
e DL EARFE YRR e W R & A R T
KA MR ER, HILAT RS KF
TERE 22 0 I i T B K, (HsT 2P oY AR
JEIR et SR 1) S A 2 (45 25 52 £ 1 K P i v
RN, X S ARG BRI, i X 22 5 1)
J PR AT i 5 7 e Sk A T) A e o i B i B A
SR A ARG W B IE R B R 24~28 °C, W
FRPHERE A 15~23 C BoERETER, J54:
A R T — 2 B,

RiERTF#EBELFRNMN 8N fH BR
T 52 A R AR S TR I Sk i S 50 U R R AR
fkZ o, B S5AEYKRNEEA . SN EME,
KAV ES RGP EFRZ RS, Bt
WIREEEWNEFRZUE G, 2 WAL,
2018 4. 2019 ARG PR 2 (0 8 N (HTEAE
K 2 B 0 120 mm Ab B I 86 R e BE 38, [
SUCEM AL —B, X TR ROV-FE R 2 R
PRI E 8 N A 2 Wi T, 7E N ST Al
0~120 mm Z[HAF, F{EEFRZREMAK, X5
KV VFERE R AR B R . HEXN R —,
BEMR I . E R sk, TR S E S
JERE YR AT s ad R — B

AWFFEH 2018 AE ARG R HERE L, AN ™
BRI BRI 8N H{E 5 P 5T il B 2 [ A2 7E
FIEMECR, HATE I #E A 5N (S i)
TR o 8 N (BRI —J7 T2 T RF PR 32
R T AR EE | 3 VS i 8 IR
I O N (E 3 R 26 BV 8PN i, AR A
PR 3°~9°S {5 Bl PN 25 22 fa LA 8N {E A7 7E 8.7 %o
A, HiERWEEREE . B, °N
HERESY, H—Jrme] feE T ARF R 3
BRI 005 FR 2 UG T B i R 80 . — 2Bl
BRI AR AR . KA, H%
BEVHREE K. BERBZREEH T,
Kidokoro 255 F 5 K B8 AR - V48 22 a1 B W 21 %
SHEEMNRAER BB AL, ERESHNE
Y5 e B EOR B R, PR ) I SR AR Ry
ANEIME S MRS RS, TR O R
RGN, 7E RN TS, TTREE S
() e B IR 2 B 7 R 1 E RO R . RO
LM —MILS U EE, SRR
WEAFRFEHEYY, KA. I REEE IR
Fu . B, KO R R R

https://www.china-fishery.cn



Ty, %

JK P24, 2024, 48(9): 099309

&Y AR F T B HE (optimal foraging theory),
WEH SRKRIRERALA SRR AL, KRR
JE AR s AT AR e DT, IR, RSP YRR SR M
ST T E KRS R RSN EY, T
IRV 2 i B UARTE )RR S 5 A%V Sl i 4
BEWINEFZUGEETHE . Merten 4538 1 AF
FEN Tk . RS IR 2 A8 fb & B3R A 22 0[]
IR 26 B g 3R Bl i B8 B B W 3 S KB W
AR A R — 3 AR PO KT 1R 2 B
R R —EN R, BRNEEA LN
S E YA EN— LT, 2019 4K
TR M RER 8UN {5 N se il B 2 AN 77
TERFEMMOCCR , XKW 2019 4E 7R V-
A0 T i 2 T3 3 R Y O A A B AR B A K
H, BRLESEYNERZREAEL, H
2019 ARG AT FERE 2 AR AE S AR I Gt
G13. Gl4, G17. GI8, G191y 3"N ¥J{H 5 5%
-l B 22 )7 B B R IE AR DG OG5, e W B
R ERAER KRS, BEEYNETRZ KB
FH& o JAh—ERar kI G9. G10. Gl12, G15,
G16. G20 1) "N ¥ 5 P 7 -4l 1< B 2 (A AN 77
FEREMCER, RN L MR AR LR,
BEEYNERZREMAR, P EXMERK
JELIA AT 5 AT P8 R AR B MR SR O,
BT Pk R ZE a7 QR
B9 O SRR B AR S B . kT
REFI R PRS2 fa fE AR B 1 b 56, AWFSE
TE B A Sk JE 2B AN 28 50 10 5 A 0% sh N fE e B
ok, BEa e RE SR MK EREA K,
Ja ST AT AR S AR

AT (] K A8 2t BR8N M 2 1R AR A7
R EEES, RAWEREEEYNERZR
WA ZS . (H 2019 4 IFFERE R BEAR I AN,
B YIS TR S 2018 4F JiK &k 14144
), XA RER T 2019 4RO /R Je i FF i 15 K7
TR A0 A TS R R IR R L i R K
SHEMBEEERBER BT, R FE B LB
JE/R e FAA R T R R amE K LT W
SR A X —R i

4 25
AR BN, PR AR KR R M

BEURISAE P9 52 0 fl A K F 5 T 120 mm &b B FF

BA R LG | SRR, A 2 R AE R B

https://www.china-fishery.cn

YlhE % g, 2019 A FEAI s B, xXon]
e Te/R e s RN . BE SR
KR E UL R, 2018 4F A VRS 2 R
TR 1B FR 2R B BT, 2019 4 KPR 32
R A SRR 1 E R B AR R K . AR
BT 9 78 7% SR IBORE 43 BT ROT- PR 22 R B )
PRI S AR T AT, IREETTAE A IR A,
B oW i — e

(3 7 BA A U 55 B s A2 B Al 22 o &)

S E HK (References):
[1]  BRETE, xlpepk. 52 38 M) dbat: e AL,
2009.

Chen X J, Liu B L. Cephalopods in the world[M].
Beijing: Ocean Press, 2009 (in Chinese).

[2] FEIEZ. BRI R A B IRIR 5 IT R[], HE
B2, 1996(6): 34-38.

Dong Z Z. On the present status and exploratory prob-
lems of resource of Todarodes pacificus in the Yellow
Sea[J]. Marine Sciences, 1996(6): 34-38 (in Chinese).

[3] Rodhouse P G, Nigmatullin C M. Role as consumers[J].
Philosophical Transactions of the Royal Society B:Bio-
logical Sciences, 1996, 351(1343): 1003-1022.

(41 7%, BRBTZE. K-F Vel e minlk 5505 [ i 35 52 0t 5L
HERE[D). Ve, 2018, 40(1): 102-116.

Fang Z, Chen X J. Review on fishery of Japanese flying
squid Todarodes pacificus[J]. Marine Fisheries, 2018,
40(1): 102-116 (in Chinese).

[5] [Ibanez C M, Arancibia H, Cubillos L A. Biases in
determining the diet of jumbo squid Dosidicus gigas (D'
Orbigny 1835) (Cephalopoda: Ommastrephidae) off
southern-central Chile (34°S-40°S)[J]. Helgoland Mar-
ine Research, 2008, 62(4): 331-338.

[6]1 ZFate, UL, B2, & 2 R AL R E R
R RE[T]. Mg K224k, 2014, 23(1): 154-
160.

LiJH, Li Y K, Chen X J, et al. Review on stable iso-
tope in hard issues of cephalopods[J]. Journal of Shang-
hai Ocean University, 2014, 23(1): 154-160 (in Chinese).

[7] Rounick J S, Winterbourn M J. Stable carbon isotopes
and carbon flow in ecosystems: measuring “C to "“C
ratios can help trace carbon pathways[J]. BioScience,
1986, 36(3): 171-177.

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


http://dx.doi.org/10.1098/rstb.1996.0090
http://dx.doi.org/10.1098/rstb.1996.0090
http://dx.doi.org/10.1098/rstb.1996.0090
http://dx.doi.org/10.3969/j.issn.1004-2490.2018.01.012
http://dx.doi.org/10.3969/j.issn.1004-2490.2018.01.012
http://dx.doi.org/10.1007/s10152-008-0120-0
http://dx.doi.org/10.1007/s10152-008-0120-0
http://dx.doi.org/10.1007/s10152-008-0120-0
http://dx.doi.org/10.2307/1310304

T,

~3

JK P24, 2024, 48(9): 099309

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Post D M. Using stable isotopes to estimate trophic posi-
tion: models, methods, and assumptions[J]. Ecology,
2002, 83(3): 703-718.

Koletzko B, Demmelmair H, Hartl W, et al. The use of
stable isotope techniques for nutritional and metabolic
research in paediatrics[J]. Early Human Development,
1998, 53(1): S77-S97.

Jackson G D, Bustamante P, Cherel Y, et al. Applying
new tools to cephalopod trophic dynamics and ecology:
perspectives from the Southern Ocean Cephalopod
Workshop, February 2—3, 2006[J]. Reviews in Fish Bio-
logy and Fisheries, 2007, 17(2-3): 79-99.

T, BRI E, YL, & RS MG 2 S B i
{1 88 5 7] 7 2 WF FL[9]. B2 A AR 25 22 i, 2015, 26(9):
2874-2880.

Gong Y, Chen X J, Li Y K, et al. A study on feeding
ecology and migration patterns of Dosidicus gigas off
Peru using stable isotope analysis[J]. Chinese Journal of
Applied Ecology, 2015, 26(9): 2874-2880 (in Chinese).
Hammerschlag-Peyer C M, Yeager L A, Aratjo M S, et
al. A hypothesis-testing framework for studies investig-
ating ontogenetic niche shifts using stable isotope
ratios[J]. PLoS One, 2011, 6(11): e27104.

k. BT AR E IR 3R A [ L R L 2R IR R
BArFE AL D). H I 3R, 2018,

Shi Y. Seasonal variation in trophic niche of common
fish in the Min Estuary based on stable isotope[D]. Xia-
men: Jimei University, 2018 (in Chinese).

BTk, MERAR, TRARAE, S WU AT AL M DR o
o i e R R T B ) IR AR A ALI]. R AR AR,
2007, 18(4): 766-770.

Yin B F, Huai H'Y, Zhang Y L, et al. Trophic niches of
Pantholops hodgsoni, Procapra picticaudata and Equus
kiang in Kekexili region[J]. Chinese Journal of Applied
Ecology, 2007, 18(4): 766-770 (in Chinese).

Murata M. Population assessment, management and fish-
ery forecasting for the Japanese common squid Todar-
odes pacificus[M]//Caddy J F. Marine invertebrate fish-
eries: their assessment and management. New York:
Wiley, 1989: 613-636.

Sakurai Y, Kiyofuji H, Saitoh S, et al. Changes in
inferred spawning areas of Todarodes pacificus (Ceph-
alopoda: Mmastrephidae) due to changing environ-

mental conditions[J]. ICES Journal of Marine Science,

R E K7 2: 2 E /) sponsored by China Society of Fisheries

[17]

(18]

[19]

[20]

[21]

[22]

2000, 57(1): 24-30.

. EET W R E R B AR B & AN 2 2 5
5 [D]. i B R, 2015.

Gong Y. The study on foraging strategies and migration
patterns of Jumbo squid (Dosidicus gigas) off Peru based
on the stable isotopic information in Gladius[D]. Shang-
hai: Shanghai Ocean University, 2015 (in Chinese).
Wrige, BEALAS, E04, & BT RERERMZ RN
EIVJSE Vi 85 1 W 5 S MR F SE (D). R I, 2022,
53(5): 1250-1257.

Chen J, Lu H J, Wang R, et al. Feeding ecology of Sthe-
noteuthis oualaniensis based on carbon and nitrogen
stable isotope analysis in the northwest Indian ocean[J].
Oceanologia et Limnologia Sinica, 2022, 53(5): 1250-
1257 (in Chinese).

Li Y K, Gong Y, Zhang Y Y, et al. Inter-annual variabil-
ity in trophic patterns of jumbo squid (Dosidicus gigas)
off the exclusive economic zone of Peru, implications
from stable isotope values in gladius[J]. Fisheries
Research, 2017, 187: 22-30.

TR, BEAGTS, XUBL, . 20184F F i e I R A AR
3 N ST o e S i RO R TN A2 5P Rt S U A T 198
2020, 44(10): 1676-1684.

Ning X, Lu H J, Liu K, ef al. Fisheries biological charac-
teristics of Japanese common squid (ZTodarodes paci-
ficus) in spring in the La Nifia year of 2018 in the East
China Sea[J]. Journal of Fisheries of China, 2020,
44(10): 1676-1684 (in Chinese).

BT, RN, BB, PR R AR AR B 37 3R
B AR A R 0F B R L BB R [D]. 9 VA LI, 2018,
40(2): 129-138.

Wu S N, Yu W, Chen X J. Variations in environmental
conditions on the spawning grounds of autumn cohort of
Todarodes pacificus and their impacts on squid abund-
ance[J]. Marine Fisheries, 2018, 40(2): 129-138 (in
Chinese).

W, =y, 38, 5. LR ut il 4t &a
I3 A7 R B B 5 g B 5K AR ] W AR, 2004,
26(6): 118-123.

Shen X Q, Wang Y L, Yuan Q, et al. Distributional char-
acteristics of chlorophyll a and relation to the fishing
ground in the squid fishing ground of the northern
Pacific Ocean[J]. Acta Oceanologica Sinica, 2004, 26(6):
118-123 (in Chinese).

https://www.china-fishery.cn


http://dx.doi.org/10.1890/0012-9658(2002)083[0703:USITET]2.0.CO;2
http://dx.doi.org/10.1007/s11160-007-9055-9
http://dx.doi.org/10.1007/s11160-007-9055-9
http://dx.doi.org/10.1007/s11160-007-9055-9
http://dx.doi.org/10.1371/journal.pone.0027104
http://dx.doi.org/10.1006/jmsc.2000.0667
http://dx.doi.org/10.1016/j.fishres.2016.11.005
http://dx.doi.org/10.1016/j.fishres.2016.11.005

T,

~3

JK P24, 2024, 48(9): 099309

(23]

[24]

(23]

[26]

[27]

(28]

[29]

[30]

[31]

ST, BRI, BRYL RS RG R E A R FELW
NI, BLFAEZS 2R, 2017, 28(7): 2399-2404.

Gong Y, Chen L, Li Y K. Selection of isotopic baselines
in marine ecosystems[J]. Chinese Journal of Applied
Ecology, 2017, 28(7): 2399-2404 (in Chinese).
Ruiz-Cooley R 1, Villa E C, Gould W R. Ontogenetic
variation of 8"°C and "N recorded in the gladius of the
jumbo squid Dosidicus gigas: geographic differences[J].
Marine Ecology Progress Series, 2010, 399: 187-198.
FRYL, TS, BT BRI R BRI e K
AL A ZETE ST R R (7). B ZE A AR, 2014, 25(5):
1541-1546.

LiY K, Gong Y, Chen X J. Applications of stable iso-
tope analysis in the trophic ecology studies of cephalo-
pods[J]. Chinese Journal of Applied Ecology, 2014,
25(5): 1541-1546 (in Chinese).

Hobson K A, Welch H E. Determination of trophic rela-
tionships within a high Arctic marine food web using
3"”C and 8" N analysis[J]. Marine Ecology Progress
Series, 1992, 84: 9-18.

2B, SPEMS, B A, & KL O R AL KA
ZEI i (1 B PR [T]. 7K77 2440, 2006, 30(5): 654-661.

Li Z Y, Guo X P, Jin X S, et al. Feeding habit of
Erisphex potti from Changjiang Estuary and adjacent sea
in spring[J]. Journal of Fisheries of China, 2006, 30(5):
654-661 (in Chinese).

Cherel Y, Hobson K A. Stable isotopes, beaks and pred-
ators: a new tool to study the trophic ecology of cephalo-
pods, including giant and colossal squids[J]. Proceed-
ings of the Royal Society B:Biological Sciences, 2005,
272(1572): 1601-1607.

Kato Y, Sakai M, Nishikawa H, et al. Stable isotope ana-
lysis of the Gladius to investigate migration and trophic
patterns of the neon flying squid (Ommastrephes
bartramii)[J]. Fisheries Research, 2016, 173: 169-174.
Merten V, Christiansen B, Javidpour J, ef al. Diet and
stable isotope analyses reveal the feeding ecology of the
orangeback squid Sthenoteuthis pteropus (Steenstrup
1855) (Mollusca, Ommastrephidae) in the eastern trop-
ical Atlantic[J]. PLoS One, 2017, 12(12): ¢0189691.

Rau G H, Sweeney R E, Kaplan I R. Plankton “C: *C

ratio changes with latitude: differences between north-

https://www.china-fishery.cn

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

ern and southern oceans[J]. Deep Sea Research Part A.
Oceanographic Research Papers, 1982, 29(8): 1035-
1039.

Cherel Y, Hobson K A. Geographical variation in car-
bon stable isotope signatures of marine predators: a tool
to investigate their foraging areas in the Southern
Ocean[J]. Marine Ecology Progress Series, 2007, 329:
281-287.

Takai N, Onaka S, lkeda Y, et al. Geographical vari-
ations in carbon and nitrogen stable isotope ratios in
squid[J]. Journal of the Marine Biological Association of
the United Kingdom, 2000, 80(4): 675-684.

Ruiz-Cooley R I, Gerrodette T. Tracking large-scale lat-
itudinal patterns of §"”C and "N along the E Pacific
using epi-mesopelagic squid as indicators[J]. Ecosphere,
2012, 3(7): 1-17.

Katugin O N. Patterns of genetic variability and popula-
tion structure in the North Pacific squids Ommastrephes
bartramii, Todarodes pacificus, and Berryteuthis
magister[J]. Bulletin of Marine Science, 2002, 71(1):
383-420.

Bbkak, LM, X8, & HERIERF AL A
BERGE A BRAR A (0], A B K=, 2014, 21(3):
593-601.

Yang L L, Jiang Y Z, Liu Z L, et al. Annual variability
in population structure of Todarodes pacificus in the
East China Sea in summer[J]. Journal of Fishery Sci-
ences of China, 2014, 21(3): 593-601 (in Chinese).

WS T AN H R R R m i
BHEWA D], L R R, 2018.

Gong Y. Feeding ecology of jumbo flying squid (Dosidi-
cus gigas) in the eastern Pacific Ocean inferred by bio-
chemical tracers[D]. Shanghai: Shanghai Ocean Uni-
versity, 2018 (in Chinese).

Kidokoro H, Uji R. Estimation on the age of Japanese
common squid Todarodes pacificus cannibalized by their
own species[J]. Bulletin of the Japan Sea National Fish-
eries Research Institute, 1999(49): 123-127 (in
Japanese).

MacArthur R H, Pianka E R. On optimal use of a patchy
The 1966,

100(916): 603-609.

environment[J]. American  Naturalist,

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


http://dx.doi.org/10.3354/meps08383
http://dx.doi.org/10.3354/meps084009
http://dx.doi.org/10.3354/meps084009
http://dx.doi.org/10.1098/rspb.2005.3115
http://dx.doi.org/10.1098/rspb.2005.3115
http://dx.doi.org/10.1016/j.fishres.2015.09.016
http://dx.doi.org/10.1371/journal.pone.0189691
http://dx.doi.org/10.1016/0198-0149(82)90026-7
http://dx.doi.org/10.1016/0198-0149(82)90026-7
http://dx.doi.org/10.3354/meps329281
http://dx.doi.org/10.1017/S0025315400002502
http://dx.doi.org/10.1017/S0025315400002502
http://dx.doi.org/10.1086/282454

i, Ak KP4, 2024, 48(9): 099309

Feeding and migration of Todarodes pacificus in the East China Sea
based on the stable isotopic information of gladius

WANG Rui', LU Huajie "***', CHEN Jing', OU Yuzhe'

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Marine Ecological Monitoring and Restoration Technologies, Ministry of Natural Resources,
Shanghai Ocean University, Shanghai 201306, China,
3. National Distant-water Fisheries Engineering Research Center, Shanghai Ocean University, Shanghai 201306, China,
4. Scientific Observing and Experimental Station of Oceanic Fishery Resources, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Todarodes pacificus, a significant warm oceanic cephalopod species, is relatively well understood in
terms of population structure, age, growth and reproduction. However, the species' migration patterns and feeding
habits remain elusive due to limitations in artificial breeding techniques and the shortcomings of stomach contents
analysis. Further research is essential to elucidate the migration path and feeding habits of 7. pacificus for effect-
ive resource management. This study focused on the the proostracum of gladius of 7. pacificus caught collected
from the East China Sea in 2018 and 2019. The proostracum was sequentially sectioned, and the carbon and nitro-
gen stable isotope ratios of fragments were measured. Using trophic niche and stable isotope sequence, we
examined the migration and feeding behaviors of 7. pacificus across its life history over two years and preliminar-
ily explored the reasons for interannual variations in these behaviors. The trophic niche analysis revealed distinct
and non-overlapping ranges for 7. pacificus in 2018, while in 2019, the ranges were similar and overlapping
[2018: total area (TA) 3.11%o°, standard ellipse area (SEAc) 0.81%o0°; 2019: TA 3.51%¢°, SEAc 0.77%o°]. The
stable isotope sequence indicated significant changes in the values for 7. pacificus when the gladius proostracum
reached 120 mm from the distal end in both years. On the population level, the average §"°C and §"N values of T.
pacificus from each spawning ground population in 2018 were positively correlated with gladius growth, while in
2019, only the average 513C values showed such a correlation. Statistical tests revealed significant differences in
the average 5" C values between 2018 and 2019 (t-test, F=1.104, P<0.01), but no significant differences in average
8"N values (#-test, F=3.903, P>0.05). The analysis indicated that 7. pacificus individuals in 2018 originated from
various spawning grounds, and all the individuals of T. pacificus in 2019 came from the same spawning grounds,
whereas in 2019, they all came from the same grounds. In both years, the 7. pacificus began migrating to low latit-
udes and coastal waters once the gladius proostracum reached 120 mm, with prior movements confined to the
vicinity of spawning ground. The broader migration range in 2019 may be attributed to the El Nifio event. As T.
pacificus individuals grew and migrated, their trophic level increased in 2018, whereas in 2019, it remained relat-
ively stable. This study demonstrated the utility of continuous gladius sampling for analyzing the feeding and
migration of 7. pacificus, providing a scientific foundation for future research on 7. pacificus.

Key words: Todarodes pacificus; stable isotope; gladius; migration path; feeding; the East China Sea
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