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Tab.1 Biological sampling sites information

T2 SKAEH 1Y) i G R fE B FEA%L EFS
Species Sampling date Site number Site information Sample size/F&  Mantle length/mm
2022/7/8 Y1 160°04'E,38°00'N 2 160 ~ 161
2022/7/11 Y2 163°07'E,42°32'N 5 359 ~ 423
2022/7/16 Y3 161°56'E,,40°59'N 4 377 ~ 441
et 2022/7/22 Y4 164°10'F,,45°08'N 5 375 ~ 449
Ommastrephes bartramit 2022/7/115 Y5 162°00'E,43°02'N 3 371 ~ 398
2022/7/26 Y6 157°22'E,38°40'N 14 166 ~ 236
2022/7/24 Y7 162°00'E,42°00'N 3 210~212
2022/7/21 Y8 164°01'E,44°12'N 4 359 ~ 398
H 2T 2021/6/28 Y9 153°31'E,43°16'N 28 176 ~ 329
Onychoteuthis borealijaponicus 2022/6/30 Y10 158°31'E,40°08'N 4 94 ~ 136
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The figure is based on the standard map GS (2020)4392 in the Standard Map Service website of Ministry of Natural Resources of the People’s

Republic of China, with no modifications of the boundaries in the standard map.
B1 AXXTEFERE BRNEHREERRBH-FHLEXSH
Fig. 1 Sampling sites of Ommastrephes bartramii and Onychoteuthis borealijaponicus the distribution Kuroshio—
Oyashio transition zone in Northwest Pacific Ocean
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FEG R AT FETH VRIS A -20 CHAF. 4%
PR Sk e S 0 2 W IR R IS L R T A A
Preg b, R RCCORSBE 1 mm) I 52 <, IR
FR-CHEBE R 0.01 o) M B AA BT & o B O b
AR R R LA, Tk E R E Rl AL 2R A

JIT A LA it 25 BR R B A Milli-Q
4fi 7K e 5 min, DL ZBR AT RE AT YL T, 38 4 ¥
T ERHLHEAT R R TR (=50 °C, T840 h) , T4
Je i FH BRI A ASOR JCRIE I WA ST R K, By ok 48
1oL O 2 i DR AR PR BRI 1.5 mg By AR A B S th
LRI
1.2 RERCZENE

fiff i ISOPRIME 100 %2 7 [A] i % J51 1% X
(Isoprime Corporation, Cheadle, UK) DA S vario
ISOTOPE cube J&C Z& 45 M1 4L (Elementar
Analysensysteme GmbH , Hanau, Germany ) £ 17 B
AR E RIS R E | A D E i B Y 7E b it
TR I Uil B IR AT R ST R R T L
T IHHEAK:

SX=(R. =R ygurt )R rgun1 000 (1)

2o S [ A [ bR i T i RS W2 3R LUE s X ol °C
NG R 1 Ry 45 50 85 BE 0 A A 2 99
HEC/PC HU NN B R AR E AR T SR 3G
AU A7 (PDB) F Al AL R A (N 1R Ry Bk AR
SE [F7 R AR IED BT o (RIS, A PRAIE DA 25 2R 1
e AE P, 5 10 IR i J5 46 A 3 AR IE R 7 3R
BESh SRS BE }+0.06%0. HRHE POST %' g fff
G, BEAT IR AR AE R 2 0 ), 24 C:N<3.5 1,
WA TG AT IR L BRAL B, A Y] £ /Y 22 £
I H A W A LA C:N<3.5, JIF AR T Z2 847
NEIE L BRAL L
1.3 #iRA4hIE

1o 77 22 43 it (ANOVA) XiF 22 1wl 55 8] (1
3VC IS N 22 S #hAT WF LT o (A ST AR A
TR 5% WA P[] 81°C F1 81N 22 S R4 7t 2k
ST ) BT FH 2 7 A AR T R 6 Sl Xof 5 £ e
T K AR O M A ] ) 81°C T SN 2 5 R4
FVEIIHT o A8 RIE S Tl H] SIBER A2 il 5 5%
Az A A, 15 DU 37 A 9 4 8] 1T AR (Corrected
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standard ellipse area, SEAc) , f#i JH STAR t4i15&
FRAEAST EER IR LAYMAN 2517 1 3 5E Oy
T ol ) K e Py () 1 R AR S A A
F (R 4.2.0), YHSFLT 0.29 W WK E S,
0.30~0.65 FH EHE,0.66~1 N & EHEE . ffi
ESEAG T4 JE A 1] I #5518 2 (LOESS)
X A A H AT Y 81°C 88N 5 K 19 ¢ &
AT LA (R 4.2.0) o A 483 K6 56 24 15
SPSS27.0 F A AT, 83 K- @=0.05.
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2.1 BRKAERR

% A0 14 i K Y BBl R 160~449 mm, £ 3 K
4 161~210 mm F1361~410 mm; H A< L I i K
T K 94~329 mm , AL HF K K 261~310 mm. ¥
o e AR AT 2 P 22 5 (1=2.612, P<0.05) . MfE
P 22 1 i K Y5 B A 166~449 mm, £ 3 i K N
361~410 mm ; K ZE £ i+ 315 A 160~236 mm,
P K A 161~210 mm. B H A TCE IR
8 R 109~329 mm, fEHAEH A 261~310 mm ; 1
PE H AT I K 35 BB A 94~250 mm, £ 3 4
S 211~260 mm (8] 2) o Z% o M e 8] i < 22 53
F (1=4.193, P<0.05) , H 7% JTC L2 i 0 1) fi] < A
5B (1=3.912,P<0.05)
2.2 WEBMLEE

Z A0 8°C {H A -20.451%0~-18.999%0 , 8N 1
H 8.096%0~10.150%0; H A< N 1 g 8"C H N
~20.754%0~ —19.990%¢, 8"N fH N 6.944%0~
8.515%0, 453 s A1 1) 81C S N {HARAF 75
FE 2 (8PC: F=3.073, P<0.05;8"N: F=4.164,
P<0.05) 5 H A% JTCE T A 3k 0 (6] 719 8 °C A7 1k 2
PE22 5 (1=-3.108, P<0.05) . 8"N {f 22 F kA . %
(1=1.317,P>0.05) . ZEfa 1 H AN I [E] 4 §°C
SN {H 17 76 i & Mt 3 (8°C. 1=8.681, P<0.05;
d"N: 1=13.465,P<0.05) . ZZfalfiifta] 8 C{EFAFE
R B3 (1=-5.279, P<0.05) , 8N {H A FETE fik
FEEF (1=-0.375,P>0.05) 3 H A< JTCL Tk A 7]
OUC (B A7 7F i & M 22 57+ (1=-2.289, P<0.05) , 8N
(EAAFE B 22 57 (1=-0.269, P>0.05) .
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Fig.2 Mantle length distribution for Ommastrephes bartramii and Onychoteuthis borealijaponicus ,
male and female Ommastrephes bartramii,and male and female Onychoteuthis borealijaponicus
x2 EWEYHERER
Tab.2 Biological information for samples
ik i s G5 GRS 13 5
) 3 NE
Species Site number Mantle length/mm o ke N
Y1 160.500+0.707 -19.863+0.115 8.307+0.299
Y2 391.600+23.933 -20.116+0.064 8.828+0.101
Y3 413.000+29.944 -19.896+0.131 9.281+0.474
ESid) Y4 407.800+27.833 -20.110+0.142 9.209+0.320
Ommastrephes bartramii Y5 386.670+14.012 -20.129+0.294 9.0890.603
Y6 185.500+18.262 -19.866+0.323 8.890+0.263
Y7 211.000+1.000 -19.554+0.093 9.698+0.391
Y8 373.750+16.840 -20.190+0.139 9.120+0.408
EENIINEAT Y9 259.210+36.708 -20.477+0.155 7.776+0.352
Onychoteuthis borealijaponicus Y10 108.750+19.346 -20.220+0.154 7.513+0.524
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Tab. 3 Isotope information for samples
\L = =) \L =} =)

Sftiifilir ﬂ?]? 813C/%o 8'N/%o CIN s? i}ifi;)ir é‘f‘; 813C/%0 8'N/%o CIN
Y1 0-1 -19.944 8.518 3.196 Y8 0-37 -19.993 9.487 3.082
Y1 0-2 -19.782 8.096 3.171 Y8 0-38 -20.241 8.562 3.082
Y2 0-3 -20.060 8.764 3.089 Y8 0-39 -20.208 9.348 3.091
Y2 0-4 -20.086 8.982 3.140 Y8 0-40 -20.317 9.083 3.095
Y2 0-5 -20.169 8.800 3.189 Y9 J-1 -20.478 7.916 3.462
Y2 0-6 -20.066 8.725 3.131 Y9 J-2 -20.485 7.867 3.418
Y2 0-7 -20.199 8.868 3.139 Y9 J-3 -20.116 8.039 3.374
Y3 0-8 -19.954 9.086 3.087 Y9 J-4 -20.567 7.387 3.420
Y3 0-9 -20.034 8.774 3.070 Y9 J-5 -20.644 8.083 3.392
Y3 0-10 -19.867 9.378 3.116 Y9 J-6 -20.424 8.490 3.451
Y3 0-11 -19.729 9.888 3.096 Y9 J=7 -20.750 7.238 3.413
Y4 0-12 -20.204 9.237 3.052 Y9 J-8 -20.593 7.303 3.391
Y4 0-13 -20.053 8.926 3.088 Y9 J-9 -20.466 7.845 3.364
Y4 0-14 -20.134 9.066 3.104 Y9 J-10 -20.524 7.878 3.473
Y4 0-15 -19.898 9.746 3.083 Y9 J-11 -20.224 8.102 3.398
Y4 0-16 -20.263 9.070 3.065 Y9 J-12 -20.264 7.859 3.421
Y5 0-17 -20.451 8.495 3.215 Y9 J-13 -20.550 7.625 3.406
Y5 0-18 -19.874 9.700 3.104 Y9 J-14 -20.204 7.985 3.360
Y5 0-19 -20.062 9.071 3.082 Y9 J-15 -20.539 7.136 3.371
Y6 0-20 -20.104 8.991 3.123 Y9 J-16 -20.556 7.682 3.455
Y6 0-21 -18.999 9.292 3.141 Y9 J-17 -20.560 7.334 3.407
Y6 0-22 -19.700 8.486 3.133 Y9 J-18 -20.754 7.341 3.440
Y6 0-23 -19.747 8.774 3.164 Y9 J-19 -20.597 7.487 3.390
Y6 0-24 -20.137 8.853 3.098 Y9 J-20 -20.448 7.540 3.387
Y6 0-25 -20.102 8.863 3.091 Y9 J-21 -20.698 7.455 3.422
Y6 0-26 -19.960 8.539 3.110 Y9 J-22 -20.434 7.950 3.454
Y6 0-27 -19.495 9.347 3.114 Y9 J-23 -20.341 8.515 3.388
Y6 0-28 -20.047 8.878 3.073 Y9 J-24 -20.393 8.015 3.383
Y6 0-29 -20.206 8.912 3.090 Y9 J-25 -20.422 8.020 3.421
Y6 0-30 -19.800 8.759 3.102 Y9 J-26 -20.418 7.965 3.389
Y6 0-31 -19.888 8.560 3.136 Y9 J=-27 -20.498 7.767 3.455
Y6 0-32 -19.799 9.113 3.101 Y9 J-28 -20.412 7.901 3.408
Y6 0-33 -20.134 9.092 3.067 Y10 J-29 -19.990 7.559 3.325
Y7 0-34 -19.489 9.471 3.133 Y10 J=30 -20.296 8.199 3.322
Y7 0-35 -19.512 10.150 3.151 Y10 J=31 -20.308 6.944 3.429
Y7 0-36 -19.661 9.473 3.156 Y10 J-32 -20.288 7.352 3.368

2.3 BRERMESHEKEZR
ENERARKEE SR, M H AR
(14 8C 8N fE 5 I AH X MEAS i 35 (P>0.05) , DL
K3, FAAA SN {HAE 150~250 mm Bsf i i K 184
T AE A, 7E 250~350 mm A5 B FI K 188 00T ok /) 5
E 350~450 mm I}, Z2 £ 8°C 3N (AL B K s 1E
150~250 mm Py B %) 22 £ 8"C {8 28 fb yu il K T
350~450 mm B B (1) 8C {H AR fLyE il . H AR
W ZE 100~290 mm ], B 4 I 4 15 i, 8°C i 2 91
R B3 7E 100~230 mm I, B2 H A 0 i
PRI, SUNH 2 E Tk
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ST M AR EALA 87C 8 N fH 2 i
%) DL P BT AR T3] 7 (TR 4) , 2 08 3 A 25 A0 56
(SEAc=0.35%0") K F H A JN 5 Wk A= 25 7 98 B
(SEAc=0.20%c") , Wi & Z Inl i) & & K %
(0.314) o M 2 038 5 A 8 7 58 ¥ (SEAc=
0.53%c*) K F M P 22 a4 5 L 98 & (SEAc=
0.19%¢*) , Wi# 2 8] 1) 5 & % 15 (0.988) . MMk H
AN W8 37 A2 257 58 ) (SEAce= 0.28%0) KT
WM H A T AR 25457 58 BE (SEAce= 0.16%0°) ,
HZ A & %5 (0.76)
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® Zth Ommastrephes bartramii @ ZAfi Ommastrephes bartramii
® HAINEIE Onychoteuthis borealijaponicus ® HAINEWE Onychoteuthis borealijaponicus
19.0 ¢ . 10.0 | *
R*=0.14, P>0.05 : R2=0.08,P.>0.05.
R*=0.17, P>0.05 95+ R*=0.03, P>0.0
195+ o °
. . 90k o®® °
§ g et
) o % . . L
= 200 e Z 85 i *
o w0 a0l . o oo .
P ) . . ot .‘ e % ot o
-20.5 75, * RIS
1 1 7.0 L .I 1 1 1 : 1 1 1 1
100 150 200 250 300 350 400 450 100 150 200 250 300 350 400 450
flil K Mantle length/mm Ml Mantle length/mm
B3 REMEARNESHEEKHSC.S" NEMURSEK(ML)XRZWEBUE
Fig. 3 Smooth fit of the C and 8N values of the mantle length(ML) of Ommastrephes bartramii and
Onychoteuthis borealijaponicus and their relationship with mantle length
F4 WHMLBZRBERDENER
Tab. 4 Biological information between two cephalopods
Fhe P51 iGEIS 13 15
Species Sex Mantle length/mm o (o & NVee
F F 331.000+102.654" -20.061+0.173* 9.016+0.364"
Ommastrephes bartramii M 192.500+24.309" -19.653+0.304" 9.074+0.586"
A TCE, B F 257.270+46.765" -20.477+0.164° 7.734+0.365°
Onychoteuthis borealijaponicus M 167.330+67.289" -20.307+0.166" 7.781+0.462"

TE 750 FPbsoAy AN ) S R 2 A 5 22 5 (P<0.05) , b A1 AR TR) S s 1 I 8 35 1 22 57 (P>0.05)
Notes: Values within the same column with different letters indicate significant differences between groups (P<0.05), while values with the
same letters indicate no significant difference between groups (P>0.05).

o ettt Ommastrephes bartramii o WEPEFE (D Female Ommastrephes bartramii
re FAIRS I Onychoteuthis borealijaponicus e HEPEZE 8 Male Ommastrephes bartramii
10 | 10+ ’
zZ or “i z .
% . o 0T Ty
8 ot )
. .t : o . 8|
o .
7t *
-20.5 -20.0 -19.5 -19.0 -18.5 -20.5 -20.0 -19.5 -19.0 -18.5
3BC/%o 8"3C/%o
10 . .
o Witk H ARSI, Female Onychoteuthis borealijaponicus
o HEPE H AN, Male Onychoteuthis borealijaponicus
9l
> .
N o
7r ) .

-20.75 -20.50 -20.25 -20.00 -19.75 -19.50
8C/%o
El4 &0 EARTES M IR SR 8 E 5 E S
Fig.4 Trophic niche of Ommastrephes bartramii ,Onychoteuthis borealijaponicus and intermale trophic
niche with in the species
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A AU 8PC (B R B T WA 7 T )
R, Bl A 26 5 R KO e A AR AR
ARG A RAE £ 0L T R LA b Y R - o
T3 P X, M9 NISHIKAWA 255 B BIF 57, B3
S Y SS A3 ok R s B IR B, T AR
RIS X /N R R 2R R E R
Y 0z K IR AE R £ 5. R HAING
WS [ 32 5 8B C L Y B 3 A8 b 25 53 ] g 5
AL A K R Y1 Y6 [ Y4 Y8 TSR 2
W= R VE X, B AT A Y10 L Y9 51 4¢3
b VB DX, T LA SR T O U XA A T
dCAH. RAUZE"SWIRAS I EY N8 ClE 4
W6 25V 7K 3% T 13 5 (Sea surface temperature , SST)
(R P 5 T B 22 184 K Bl [ 7 2= 1) 40V A FH 23 32 K
Y CO, Ve BE DL R IR AR ) ) A A S B s e T
7 U AE ) 1 81C i A% Ak 23 5% ) B B 44 (1 8°C
fH>, ARWFFEP, A RFES Y1.Y3.Y6. YT )
SST# T Y2.Y4.Y5.Y8,Y1.Y3.Y6.Y7 PU il o5
AL 8°C B P-4 (H = T Y2, Y4, Y5, Y8 il
SR A LA 8PC I T 3ME 5 B A T I 9 SR A
U 5 Y10 (9 SST 5T Y9, Y10 i H A T AL A
8°C B HIME = T YO 1 H AU UL §1C f-F-
¥IH. Y1:21.55 °C,Y2:13.20 “C,Y3:17.63 C,
Y4:11.07 °C, Y5: 15.35 C, Y6: 20.86 C, Y7:
15.79 °C,Y8:13.95 °C,Y9:13.62 °C,Y10:14.86 °C
(https : //resources.marine.copernicus.eu/products ) ,
DI Y1.Y3.Y6.Y7 . Y10 % 5/ 3 o5 48 75 (1 SST
DL K3 5 A~ o5 T b b BE 07 B E R RS R
Jo, A A5 A K 0 G A 7 O Bl A B I e g
AN BT U Bl B 4 SR TE Y1, Y3 Y6, Y7 3l A
(9 22 2 LA 8°C A1 Y10 35 A H A T i WL A
3°C I,

A AS TR R AR S R Y SN [ M 22
N B2 A2 B IR AN 7 T s 2 3 4ok
R Sty o7 D P I A 2 e 2 S T L R AR ) 22
o FR B e 28 B Al AR 0 Y 3R fa B W SR 2R A
a2 T RS S S LA R SN Y 4
[i] 22 55 W BE 2 F 3 A B 4 i AT 2 S BT el ok 1Y)
BB R . R EZHCK B AT
by o G O AR AR A JE A P B AR ) AR
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H PRI A P b ROV i 8, 2 HE ] — i
23 Ab T PR X, I ELAE I X K = 4 AR
W, 05 2 b SR AR RS 3 DRI 2 £
Ui A % 32 sl R X 45 SR R 3 o5 ] 8N i Y 25 1] 2
S — R B
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Trophic niche analysis of two species of Oceanic squid in the high sea of
Northwest Pacific Ocean

LIU Tingyu', ZHANG Jiaqi', LIU Bilin"****

(1. College of Marine Living Resource Sciences and Management , Shanghai Ocean University , Shanghai 201306, China ;
2. National Engineering Research Center for Oceanic Fisheries, Shanghai 201306, China; 3. Key Laboratory of Sustainable
Exploitation of Oceanic Fisheries Resources, Minisiry of Education, Shanghai 201306, China; 4. Key Laboraiory of Sustainable
Utilization of Oceanic Fisheries ,Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract: In order to have a deep understanding of the role of ocean squid in Northwest Pacific Ocean food
web, samples were collected during the comprehensive scientific survey launched by the Ministry of
Agriculture and Rural Affairs in 2021 and 2022. Carbon and nitrogen stable isotope technology was used to
analyze the muscle stable isotopes and nutritional niches of two cephalopod species, Ommastrephes bartramii
and Onychoteuthis borealijaponicus, in Northwest Pacific Ocean. The results show that O. bartramii 8"C and
3"”N values between sites were significantly different. 0. borealijaponicus 8"C values between the two sites
showed significant differences, while the 3N values were not significant. Muscle 8"”C and 8"N values
between O. bartramii and O. borealijaponicus showed significant differences. During ontogeny, the 8"”C and
3N values of O. bartramii and O. borealijaponicus were not significantly associated with carcass length. The
nutrient niche width of 0. bartramii (SEAc=0. 35%¢*) is greater than that of O. borealijaponicus (SEAc=
0.20%¢*) , with a moderate overlap between the two squids (0.314) . The high niche overlap between
males and females is 0. 988 and 0. 76, respectively. The analysis shows that the 8"C values of O. bartramii
and O. borealijaponicus are influenced by SST and feeding effects, while the 8N values are influenced by
feeding effects. The utilization of food and habitat resources was highly similar in both female and male
cephalopod groups.

Key words: Ommastrephes bartramit; Onychoteuthis borealijaponicus ; stable isotopes; trophic niche
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