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b SR, S EERFTY T2 T 20 HE 2890, YT
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Fig.1 Sampling area map of Pacific cod from 2017 to 2021
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x1 #EFALEFERYEBREKEE
Tab.1 Sample size and body length range of Pacific cod in the Yellow Sea

I R] AT B il RRSE L
Time Season Number of samples/ & Range of body length/mm
2017.05 B 19 228~308
2017.08 ES 16 237~385
2017.11 ®E 144 118~775
2017.12 X7 3 730~780
2018.01 G 13 363~773
2018.09 ®E 8 326~379
2018.12 2 47 135~273
2019.03 T 51 336~764
2020.01 s 54 210~697
2020.11 e 51 238~567
2021.01 L& 49 261~613
2021.10 = 33 247~404
&1t Total 488 118~780
Py, = (W/W,,) % 100% (3) Bk, 2% BREIMAN 5>V (A S A2 7E o8 48

2 Py R i PR BT AR 43 H L %05 Wk R
BRI g3 W, RV SRR, g
A LA B 34645, TH R A R B A AR
Xt OEE P 48 AL (Index of relative importance,
IRD)Z . [al I, FATHE HRL AR 28 53 i 4 4> iy 26
W CFBesh iy a2 R sh iy HAb) | JF 53R
() 0 S Sl ) AR RS B PR AR TR AN T
Ly = (Py + Py) X Fy, (4)
P Ly, O PR AR B AR 4
i TR — 52 & 48 B0nT LAk S 545 B0
A 2% o T B T SR AR X o MR RA )
(Pyy) » 1T LAAS BIAS [ EEEHD DA 0~1009% 7Y S 44
HEAL  BERLRRZEAY Py, BT 100% , 2278 HL L 22
PERREE B . Py T RINT
D = 2 D (5)
P = Tl L) X 100% (6)
s Py o8 PR R B PR FE BT 2, % s
L N EPEHA PO AR XS B AR AR B
[, FATTTHIA T AN ) 227 A Bl Sk
5 B0 ) A SR A A - AN S L (H ) L HY R 5 ]
BORMI R i Z2 P B
H' =-3(P,xInP) (7)
s PO [RGB A TR R
UNER e A
1.3 SERSH
SRR ST NS RN RN EIN N N
b, FATi AL R (9 diet 22T T 43 2R AR 53

BB T 10475 58 IR IE , S8 1 HAB 0 0 52 U
UEFIN S AR B IMERY RN . BATTHR YR “1-SE™HL
WU, FER B 1AM PRIEIR 22 (SE) N B8 52 A B A fIK
SRR R /N TR . AT LBR T e
F I3 /T 0.5% BYBPRIRRSS . FERfIRE T2 &tk
ZE5 FEIN 2 Bl THE— PRI T AR K
R = T <N B 6 RS E IV 3 T i 4 € )
TTEANIR], SR 53 BEAE D U TN A2 R
2 18] B B2 2% 56 R SR LR R R AT PEAE SR

2 45

2.1 RYMAR

RAE 20172021 4F BTG KK IEREA , L BR2s
B AL 2] 489 4l HIE | 458 th 43 MR IR
(#£2). MNHBUIRE A HEHUF( Crangon affinis)
N ¢ ( Engraulis japonicus) ¥ X885, Hak b 7 (R
I ( Enedrias fangi) FIER R £ M i EsE R 5
BRATR AR, 5 1 e AR R A X A e, Lk oy H AR
8 MR (Alpheus japonicus) . fif B 5¢ ¥F (Alpheus
distinguendus) F 7 Gz 3 5 B2 75 B 59 vh e o o
W%, RO EABIR 7 KB i) 7 RAFfE f
( Chaemrichthys stigmatias) o FXE IR RCE 4
Feg R R, T sh e T a2 iy e sh L
¥ 1 U fx 5 (P,=40.0) , f26 h i d i (P =
30.9) , Hk Oy = i (P=9.5) . H ARELHF (Py=
7.6) BEWIELIR (P =5.5) B Ay A T 24
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R2 20172021 FEHIBRLEEWAR
Tab.2 Pacific cod diet composition from 2017 to 2021

THRIFIZE Prey Species F, Py Py P
T Bh4) Arthropod 65.2 62.8 34.1 56.2
B HEHGEF Crangon affinis 45.0 25.0 8.4 40.0
fif I 57 WF Alpheus distinguendus 9.3 13.2 8.8 5.5
P JEE Paguridae 3.5 0.9 1.9 0.3
YR, Oratosquilla oratoria 33 0.8 3.0 0.3
W BEEE Charybdis bimaculata 4.4 1.3 0.9 0.3
BIRJE Acetes spp. 1.6 22 0.1 0.1
KIEBEIR Upogebia major 15 1.4 1.6 0.1
PRI Eucrate crenata 2.8 1.0 0.8 0.1
W98 5 H A% Oregonia gracilis 33 1.1 0.4 0.1
FLLC IR Metapenaeopsis dalei 1.8 0.4 0.1 -
INELEJE Pilumnus spinulus 0.2 0.1 - -
7K\ Sphaeromadae 0.5 0.4 - -
H AIFEE K B Natatolana japonensis 0.2 0.1 - -
EHRSTyIPORIN Parapenaeopsis tenella 1.0 0.6 0.2 -
JE TR Metapenaeus joyneri 0.2 0.1 0.1 -
AHIE Unidentified shrimp 0.5 0.1 - -
1.3 Fish 51.3 34.7 60.8 43.6
fit Engraulis japonicus 29.2 13.9 25.8 30.9
7 K Wit Enedrias fangi 18.8 10.3 8.6 9.5
¥ FIFFE A Chaemrichthys stigmatias 11.3 4.2 8.1 3.7
W¥f4 Liparidae 33 1.0 6.2 0.6
K3kt Gadus macrocephalus 3.1 1.0 3.0 0.3
H A8 Hyporhamphus sajori 0.5 0.5 54 0.1
JNE A Larimichthys polyactis 2.3 0.6 1.4 0.1
I A% B2 Thryssa kammalensis 1.0 1.4 0.5 0.1
INLEE R AR FE A0 Amblychaeturichthys hexanema 0.2 0.2 - -
Fe B 401 Johnius belangerii 1.5 0.3 0.8 -
Sk A 8 Collichthys lucidus 0.2 0.1 - -
{188 Platichthys bicoloratus 0.8 0.2 0.4 -
/D Sillago japonica 0.5 0.2 0.1 -
VG-l Sebastes schlegelii 0.2 0.1 0.1 -
&F QT IR Corythoichthys schultzi 0.5 0.1 0.1 -
W Setipinna tenuifilis 0.2 0.1 - -
FL KA Valenciennet 0.2 0.1 0.1 -
ARHH Unidentified fish 1.8 0.4 0.2 -
BAKBH Molluse 2.3 1.1 4.5 0.1
A SEARLUE Acila mirabilis 0.5 0.2 - -
S Octopus ocellatus 0.5 0.4 0.9 -
I\ LI BUE Nassarius variciferus 0.2 0.1 - -
HEWE Turritella terebra 0.2 0.1 - -
£ Octopus variabilis 0.5 0.1 22 -
KR 2 44 Todarodes pacificus 0.2 0.1 1.3 -
F AU Cantharus cecillei 0.2 0.1 0.1 -
HoAth Others 35 1.0 0.6 -
% F % Polychaeta 2.8 0.7 0.2 0.1
) Q35 ¢ 2 Stegophiura sladeni 0.5 0.2 - -
WAV 25 )& Urticina spp. 0.2 0.1 0.4 -

TE =" RN RIS N T 0.1%.

Notes: “~" indicates no such species or less than 0.1%.
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2.2 FETHAEKIIRERARM

Diet £ It N % 19 77 1 75 21 K Sk 65 2 ) 21 1
YA B AR R . T RS
R R [R) 23 3 (32 S0 UE 45 152 % =0.448 6)
(1) 5 FE 23 A 0 B S s, RSk 5 1 e 0
T AR B A Ak W o IR R AR R X
K Sk f £ 1 5 ) 1 TR R AR A AE R R IR
K H B 1.00, 2= 95 B B P 0.82 (&
2), KU L 2R R M 9 5 ) AR
POy

1.0

HEM Tmportance
e e e
=N [o2] (o]

e
)

0
{&¥ Length Z5 Season

2 FKMEDHEBRLEAUERMHEZ SR
Fig.2 Importance index of body length and season on
the diet of Pacific cod
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DI B R N (9 5 12) , 7E A ZE R E LU N
(W5 13) 5 R K K F 354 mm /N F 411 mm Y
KK B FFLL H ARBLIR B (4 25) R K K
F 411 mm /DT 562 mm B KL & FEEH DL F G
B R £ (15 55 29) s AR K KT 562 mm 1 K Sk 65 32
SRR AR (A 16) .
2.3 BMEREKIERIETL

FAAE 8 & W05 B B RE i PR 4 BTG O n 141 4
FioR , Rk i AR 32 2245 i 7E 200~500 mm, 700~
800 mm B ARARK A AIXF 4D o AR 73 ey 5
NS 74 97 e Y N TSN iS4 EB3  VS =enl 7B
M2 (£ 3) o RK/NTF 240 mm 2 &)
Y8 ORI, T Bl (R AR R A
BOE oA 71, KT SRR B A
3 (Py=28.6) , A - AN FE R (H' ) 7 1.640, 15
Wl By, A B ZEE R EOA o e s o
IR (P =74.7) s SRR T B S B0 20 He e e
B MR (P,=24.2) . M[240,354) mm Bk 6% H
T S 17 R R £ IS A AR X
FREH 73 e (P, =59.1) R T35 B sh ¥ (P, =40.9)
T -BANAE R (H ) N 1.821, 5 B sh ¥ rh A X
BV ECA oy e 0 B A IR (P, =31.5) , i
FE AR B A A3 b A B R B (P =64.5) 5
1E[354,562) mm AL 65 B 5 4 v % 31 F
Wikl o 0 S R B MR A 43 L (Pyy=
52.2) KT sh ¥y (P,=47.8) , T 4% - B 4N 46 %L
(H') N 4.420, 75 K sh Py w245 80 E o1

O AR
Crangon affinis
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Fig.3 Decision tree for Pacific cod diet composition from 2017 to 2021
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L i i A A BB R (P =12.1) , Fa S AR o e B
oA i Y R B (P, =23.8) AT [ 2 it (P, =24.6) 5
P >562 mm AR TIASK A M 75 9 v 4 1 29
FpER}, S AR BB AR B0 2t (P=51.0)
KTV (P =47.7) , F A - BN B (H') Ky
3.847, LBy A B SE BOE A b g
i R B AR (P, =21.8) Fll H A HF (P, =30.4)
a2 TP T EE I RO o3 b R B R R PR A
(Py=22.1) , HAR Wi i AR 28 LA

200

2021
2020
12019
150 f [ ]2018
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100 7
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/
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Fig. 4 Body length composition of Pacific cod samples
from 2017 to 2021
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AN ZETTRE A LR B AL S BT B R
HE K15 80 2 , AR K 32 B4R FPfE 200~500 mm; B
ZHIRAE 16 B, K 20 200~300 mm; Bk 2L
FAE 186 2, K AEXT A HT, 322 200~300 mm;
AR AR 222 B AR 3% 8 200~600 mm.

MR o W 45 L, F — DR RSk i A J
Tk A AT A I B B B A N A BIE LR
B AARAF IR B WA 201 1287 4~ B K
B B M A (O PERHAE W 12 R, )8 T B
IS FRAR Y . Hod £ B0 i sh iR A
B IEAG AR (Py=52.2) , HoA 7 B s P th A A 3
BN 5 A0 SR E B AR B A L A e A i
(P=40.8) ; Bt i B AT S48 Sis | (H S B 3
BAR . B AW BUE E TR AE W) 43 Fl, 244
R RP R 5 R 28 S At 2 SRR sh ) AN At
Fy AR XD . o R B
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Tab.3 Composition of stomach contents in different body length groups of Pacific cod

THEHFZE Prey Species <240 mm [240’ 354) mm
F, Py Py Py Fy Py Py Py
LS Arthropod 67.0 684 504 711 63.6 583 226 409
HIEHGUF Crangon affinis 60.8 610 474 747 475 327 132 315
H AGLR Alpheus japonicus - - - - 9.1 6.0 3.0 1.2
i I EZHR Alpheus distinguendus - - - - 1.0 0.4 0.5 -
Wi 5 IREE Oregonia gracilis 4.0 2.8 13 0.2 4.0 3.0 04 0.2
%R Paguridae 0.6 0.3 1.0 - 8.1 3.0 4.7 0.9
FIFE Acetes spp. 1.7 1.9 0.3 - 4.0 12.0 0.5 0.7
WEBELE Charybdis bimaculata - - - - 1.0 0.4 0.1 -
L CIRIF Metapenaeopsis dalei 2.3 1.5 0.3 - - - - -
NI HEE Pilumnus spinulus 0.6 0.3 0.1 - - - - -
JK T\ Sphaeromadae 0.6 0.3 - - - - - -
H AUFEE K B Natatolana japonensis 0.6 0.3 - - - - - -
YRS Oratosquilla oratoria - - - - 1.0 0.4 0.2 -
P2k 5R 8 Eucrate crenata - - - - - - - -
IG5 XFHR Parapenaeopsis tenella - - - - - - - -
KIEBEIR Upogebia major - - - - - - - -
JE FCHT XU Metapenaeus joyneri - - - - - - - -
RHNHR Unidentified shrimp - - - - 1.0 0.4 - -
2% Fish 42.6 27.2 47.9 28.6 62.6 414 71.3 59.1
figt Engraulis japonicus 34.1 19.2 43.6 24.2 44 .4 32.3 68.2 64.5
IR = Enedrias fangi 6.3 5.0 1.9 0.5 5.1 1.9 0.6 0.2
X JBUFE 8 Chaemrichthys stigmatias 1.0 0.4 0.7
Wi¥f4 Liparidae 1.1 0.6 0.7 - 7.1 2.6 2.5 0.5
Fe B 461 Johnius belangerii - - - - 1.0 0.4 0.6 -
S EE AN Collichthys lucidus - - - - - - - -
H A4 Hyporhamphus sajori 0.6 0.3 0.4 - - - - -
£188% Platichihys bicoloratus - - - - - - - -
/T Larimichthys polyactis 0.6 0.3 0.9 - 2.0 0.8 1.7 0.1
K3kt Gadus macrocephalus - - - - 2.0 0.8 1.8 0.1
IR G Thryssa kammalensis - - - - 1.0 1.1 0.9 -
/D Sillago japonica - - - - - - - -
VFICT-fill Sebastes schlegelii - - - - - - - -
&7 IR IE Corythoichthys schultzi - - - - - - - -
5 Setipinna tenuifilis - - - - - - - -
INLLEERARFE G Amblychaeturichthys hexanema 0.6 0.9 0.1 - - - - -
TLIGHE Valenciennei - - - - - - - -
ARHH Unidentified fish 1.7 0.9 0.4 - 3.0 1.1 0.3 0.1
BAKBHY Mollusc 1.1 0.6 0.1 - - - - -
A FHELUG Acila mirabilis 0.6 03 0.1 - - - - -

KM Octopus ocellatus - - - - _ _ - _
KM Octopus variabilis - - - - - - - -
KR 44 Todarodes pacificus - - - - - - - -
NS Nassarius variciferus 0.6 0.3 0.1 - - - - -
HEW Turritella terebra - - - — _ _ _ _
i U Cantharus cecillei - - - - - _ - -

HAth Others 6.3 3.4 1.6 0.3 1.0 0.4 - -
A R R Stegophiura sladent 1.1 0.6 0.1 - - - - -
WHAEMEZE @ Urticina spp. - - - - - - - -
% F% Polychaeta 5.1 2.8 1.6 0.3 1.0 0.4 - -
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THALFIZE Prey Species [354’562) m 2362 mm
Fy Py Py Py F, Py Py Py
WY Arthropod 64.5 60.9 37.2 47.8 65.6 64.9 329 477
HHEHEF Crangon affinis 34.2 18.0 6.9 22.0 23 7.8 22 5.6
HZRELIF Alpheus japonicus 23.0 14.9 8.9 14.2 34.4 26.3 9.5 30.4
fif B 0R Alpheus distinguendus 11.2 18.3 12.1 8.8 27.9 21.6 10.1 21.8
K9 5B, Oregonia gracilis 1.3 0.4 0.8 - - - - -
A EIE Paguridae 2.6 0.6 1.0 0.1 6.6 0.8 1.9 0.4
FEIFE Acetes spp. 0.7 0.3 - - - - - -
XS Charybdis bimaculata 4.6 L5 1.0 0.3 13.1 24 1.3 12
R ARER Metapenaeopsis dalei 2.0 0.4 0.1 - - - - -
INRIE RS Pilumnus spinulus - - - - - - - -
JK @\ Sphaeromadae 0.7 0.8 0.1 - - - - -
H AUFEE K T Natatolana japonensis - - - - - - = -
RS Oratosquilla oratoria 2.0 0.4 1.0 0.1 14.8 2.0 6.4 3.1
RELLHRIE Eucrate crenata 4.6 1.4 0.9 0.3 6.6 1.6 1.0 0.4
NG5 X UF Parapenaeopsis tenella 1.3 0.3 0.1 - 33 1.6 0.2 0.2
KIEUGER Upogebia major 33 3.5 4.1 0.6 1.6 0.2 0.1 -
JE EGHT XU Metapenaeus joyneri 0.7 0.1 0.2 - - - - -
FKAEF Unidentified shrimp - - - - 1.6 0.2 0.1 -
25 Fish 69.7 37.6 61.5 522 77.0 329 56.2 51.0
fift Engraulis japonicus 23.0 11.9 28 23.8 49 3.5 6.0 1.2
7 R Enedrias fangi 30.3 152 16.2 24.6 18.0 11.2 5.5 7.4
I BUFE A Chaemrichthys stigmatias 13.2 4.8 8.1 4.4 41.0 10.0 11.8 22.1
Py Liparidae 2.0 0.4 0.5 - 6.6 12 137 2.4
Bz G401 Johnius belangerii 2.6 0.6 1.3 0.1 1.6 0.2 0.5 -
Sk Mg EE £ Collichthys lucidus 0.7 0.1 0.1 - - - - -
H A8 Hyporhamphus sajori - - - - 1.6 1.6 13.1 0.6
£18% Platichihys bicoloratus 1.3 0.3 0.7 - 1.6 0.2 0.3 -
/WNE A Larimichthys polyactis 1.3 0.4 0.9 - 4.9 0.8 1.9 0.3
K3kt Gadus macrocephalus 2.0 0.7 4.5 0.3 11.5 2.2 24 1.3
I BB Thryssa kammalensis 1.3 2.8 0.8 0.1 1.6 0.6 0.1 -
Wit Sillago japonica - - - - 33 0.6 0.2 0.1
VEIGF-Bill Sebastes schlegelii 0.7 0.1 0.4 - - - - -
& IV I Corythoichthys schulizi 0.7 0.1 - - 1.6 0.2 0.2 -
Y Setipinna tenuifilis 0.7 0.1 0.1 - - - - -
INLEERARFE AN Amblychaeturichthys hexanema - - - - - - - -
TLIKHf Valenciennei - - - - 1.6 0.2 0.2 -
F A Unidentified fish - - - - 1.6 0.2 0.3 -
HARZP Mollusc 1.3 0.4 0.3 - 13.1 22 109 13
FFSEARLUE Acila mirabilis 0.7 0.3 0.1 - - - - -
JWY Octopus ocellatus - - - - 8.2 1.4 2.1 0.7
KW Octopus variabilis - - - - 33 0.4 54 0.5
KRS 44 Todarodes pacificus - - - - 1.6 0.2 3.3 0.1
WIHLLE Nassarius variciferus - - - - - - - -
HEWZ Turritella terebra - - - - 1.6 0.2 0.1 -
i U Cantharus cecillei 0.7 0.1 0.2 - - - - -
HAth Others 13 0.7 1.1 - - - - -
A GG MR Stegophiura sladeni - - - - - - - -
WHAEHESE )& Urticina spp. 0.7 0.3 1.0 - - - - -
%2 &5 Polychaeta 0.7 0.4 0.1 - - - - -

"SRR TIL BN T 0.1%.

Notes: “=" indicates no such species or less than 0.1%.
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Fig. 5 Body length distribution of Pacific cod in different seasons
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Tab. 4 Prey composition of Pacific cod in different seasons

PRI Prey Species KRk Summer and Autumn F 4 Spring and Winter
[111 ) I)N [)\X‘ l)[ RI [‘1() [)N 1)\\/ l)[ RI
TS Arthropod 69.7 64.3 20.7 59.2 62.7 62.3 39.9 533
BHILMBER Crangon affinis 68.7 57.1 19.0 52.2 28.6 10.2 3.8 14.2
H AREZHR Alpheus japonicus - - - - 22.3 20.6 11.2 25
ISR Alpheus distinguendus - - - - 12.5 19.4 12.7 14.3
HURI, Oratosquilla oratoria - - - - 4.5 1.1 43 0.9
% B Paguridae 1.5 0.5 0.4 - 4.9 1.1 2.5 0.6
WA it Charybdis bimaculata 1.0 0.4 0.3 - 5.2 1.8 1.2 0.6
[R5 % Eucrate crenata - - - - 3.8 1.5 1.1 0.3
KIEBEIR Upogebia major - - - - 2.1 2.1 2.3 0.3
A9 2R EE Oregonia gracilis 1.5 0.7 0.8 - 3.5 1.3 0.3 0.2
U CARIT Metapenaeopsis dalei - - - - 24 0.6 0.1 0.1
IG5 XFTHR Parapenaeopsis tenella - - - - 1.4 0.8 0.2 0.1
FIFJE Acetes spp. 2.5 5.6 0.3 0.1 1.0 0.6 - -
INES B HBE Pilumnus spinulus - - - - 0.3 0.1 - -
JKHE\ Sphaeromadae - - - - 0.7 0.6 - -
H ANVHEE K B Natatolana japonensis - - - - 0.3 0.1 - -
JE ECHT X UF Metapenaeus joyneri - - - - 0.3 0.1 0.1 -
AR Unidentified shrimp - - - - 0.7 0.2 - -
7 Fish 53.7 35.6 79.2 61.7 63.4 35.1 52.7 46.3
fit Engraulis japonicus 46.3 29.4 58.8 40.8 17.4 6.7 11.4 11.2
J7 IR Enedrias fangi 6.0 33 0.7 0.2 21.3 13.6 12.1 19.3
WiF £ Liparidae 4.0 1.6 14.6 0.6 2.8 0.7 2.6 0.3
X BUFFE G Chaemrichthys stigmatias - - - - 16.1 7.1 11.6 9.6
K3kt Gadus macrocephalus 1.5 0.5 2 - 3.1 1.2 34 0.5
H A4 Hyporhamphus sajori - - - - 0.7 0.7 7.8 0.2
Fe TG k481 Johnius belangerii 0.5 0.2 1.0 - 1.7 0.4 0.7 0.1
JNEEAA Larimichthys polyactis 1.0 0.5 2.1 - 2.1 0.6 1.1 0.1
IR G Thryssa kammalensis - - - - 1.4 2.1 0.7 0.1
INLLE Y IR £ Amblychaeturichthys hexanema - - - - 0.3 0.3 - -
S EL AL Collichthys lucidus - - - - 0.3 0.1 - -
L18% Platichthys bicoloratus - - - - 1.0 0.2 0.5 -
/M Sillago japonica - - - - 0.7 0.2 0.1 -
VRGOl Sebastes schlegelii - - - - 0.3 0.1 0.2 -
&Y I B Corythoichthys schultzi - - - - 0.7 0.2 0.1 -
Wil Setipinna tenuifilis - - - - 0.3 0.2 0.1 -
FLERHE Valenciennei - - - - 0.3 0.1 0.1 -
A Unidentified fish N ~ - ~ 2.4 0.6 0.2 0.1
Bl Molluse 0.5 0.2 - - 38 1.2 6.6 0.2
KM Octopus variabilis - - - - 0.7 0.2 3.2 0.1
JGW Octopus ocellatus - - - - 1.7 0.6 1.3 0.1
A SR B0 Acila mirabilis 0.5 0.2 - - 0.3 0.2 - -
YN BE Nassarius variciferus - - - - 0.3 0.1 - -
HEWR Turritella terebra - - - - 0.3 0.1 0.1 -
KF-PERI ZE A0 Todarodes pacificus - - - - 0.3 0.1 1.9 -
H 2 Cantharuscecillei - - - - 0.3 0.1 0.1 -
HAth Others - - - - 4.9 1.4 0.8 0.1
% £ Polychaeta - - - - 3.8 1.1 0.2 0.2
w [RTGWE RS Stegophiura sladeni - - - - 0.7 0.2 - -
WAL 248 Urticina spp. - - - - 0.3 0.2 0.5 -

" FRORTCEF RN TF 0.1%.

Notes: “~" indicates no such species or less than 0.1%.
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Seasonal and ontogenetic changes in the diet of Pacific cod (Gadus
macrocephalus) in the Yellow Sea

PANG Xin, TIAN Yongjun, ZHANG Chi, LIU Chunlin, WU Rui
(Colleges of Fisheries, Ocean University of China, Qingdao 266003, Shandong, China)

Abstract: In this paper, biological measurements such as body length and body weight and identification of
stomach contents were carried out based on Pacific cod (Gadus macrocephalus )samples captured in the Yellow
Sea from 2017 to 2021. Decision tree method was used to analyze 489 stomach contents data to explore the
changes of feeding habits with body length and seasons. The results showed that the relative importance index
of Crangon affinis and Engraulis japonicus was relatively high in 2017—2021, and the next were Enedrias
fangi, Alpheus japonicus and Gobiidae. lts feeding habits vary greatly with seasons, mainly preying on
Crangon affinis and Engraulis japonicus in summer and autumn, while its feeding habits are relatively wide
and its Shannon-Wiener index is higher in spring and winter, which may be related to the overwintering of
most fishery species in the Yellow Sea during spring and winter. In addition, the Pacific cod 's feeding habits
change with the growth of its body length. The juveniles mainly feed on crustaceans, while the adults shift to
eat Gobiidae, Enedrias fangi, etc. The main reason is that the Pacific cod s mouth slit becomes larger, its
swimming ability becomes stronger, and it has more nutrients to meet the growth requirements. Other Pacific
cod individuals were found in the gastric contents, indicating cannibalism. In addition, compared with
previous studies, the diet abundance of prey gradually decreased, FEuphausia pacifica and Larimichthys
polyactis almost did not appear in the stomach, and the importance of Engraulis japonicus gradually
decreased, and Gobiidae are becoming more important.

Key words: the Yellow Sea; Pacific cod; gastric contents analysis; classification tree; diet composition;

food differentiation
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