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WE RAE 2018 5 1—4 A F1 8—12 A Fe b3 78 K & 19 248 B H K4 %4 8 (Nemipterus japonicus)
i, RAGEE M MEREARERALEBZAAREBELAS, ERET, HXEL& &N
EHRBALES Y, BEEREDEOTE S NLH, ALK B RFPEH K, HHEERK L
A 9292%., HAS L& NFHXERE AL, Fi, EEFTFLNE, ZFFLEX, KFTH
PR EMEL R, LAFFRNRME LR, MERKE W, B R2LEHERIT R & KN TR U
HEABe AR A, B TEKTEN 130mm, BEREFEHRNEZI L, HEHEF,
HEMEFRZ , AFZHK, B KL% aF A £ £ &5, Shannon-Wiener % #1445 3k (H")
# 1.77, Pielou #5] E 464t (J) Wy 0.64, N&EFE A%, HEMJERZ T £ 5 s BIK, KTEHRE;
H'Fn JHEK EHmzd, EKk=160 mm BENEEEARTERA, ERMLEQHFE, §°C
1855 B H1—18.25%0 ~ —15.39%0, £ K 2.86%0; 8N {E 36 B K 13.01%0~17.24%0, £ % 4.23%0; b
WEO AL LENERATEEN 3.21~4.46, FHEREN 3.97, MAERKKE I, EREZHF
Bo MOUAEASMSEAEANETEASAARENES, ELASMTAFRERAEEYT 2R, kW
SEHNF A FE—ENAEN, WEERENER, AATEZHZAH YRS EHNZETHES,
FEANHEARE SEA WEEERE, XKAFEEKNEETRKRERDME, BEFEK/NGEEK
B TAZRRAAE, #NED AL L 2RBLA SN NREFNNEDEEES .
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B E BRI 2 —, R R E S R AL 5
REMEHZLERE, IR R B R BT T RS h i
FRIAIC R, SR B Y A S R G RE R 20 /B ) 3
THGEMN, 1996; BIPAZE, 2011), I, W57 fa 2545

Loy e HAR MR AR A R GE DI RE AN UL A SR T 1, 2
St el GRS BE A R SRR (BE S, 2005),
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UF 00 B SR SRR B ) b PR, I RN 2, B
W Fw, RZE R SRR, IR IR
(MR, 2008), HANEZk i (Nemipterus japonicus)
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g 4 2k A1 JE (Nemiptemy) , J& UV () B By 4 A 28
Z—, R EY M SR E R, PR
H, NERRANEHARHEENFEEXNSE, FEixES
RGN BV MEETEE | e sh i 1k S re wt b th 2507
T 5] B (LS, 2008; B 44, 2010), [EANF
BRMEGEE Sk &K R . BPORRIE
J T o i AU B BRI A ) H AR 4 e A1)
A VAT T A 5Y (Acharya et al, 1994; Raje,
2002; Seyfabadi, 2013; Manojkumar et al, 2015; Tonnie
et al, 2018); T [E N & 11 £ X H AR 4 28 fa 5 & A= S 10 i
FERD ATEA B I 58 Sl B I8 R A oA
LB SRR B PR BL 0 (BRAKAASE, 2008; BAHA,
2010y, FTAEAR, T EEAH B ISR IR 15 QL A R
(FRERAE, 2007), JLHBE ) GRS R OB R
A5, 2021), Hir, ARG 2k 0 i 4R 5% B2 R MR BE T
(FBRH%E, 2008; SEMNZE, 2021), HFHREYE I 216
WA R, FEb BBV £ 4 I o i 45 22 5C R N RE Hivr
W IR 7 — i AR Ak

AWFTEH AL 58 B =W o3 BTt se L s H A 4
LA EYHBMBRIRE, 458k . BfaE AR5
BV RS SRS EN, BTEMPH A S %0
BEAESNARLRUE, & U AR i 58 R Rt
FER ISR

1 #FREFE
1.1 HEmIEESLE

2018 4F 1—4 A F 8—12 H(5—7 H Wikt
W, R R BAH R AR ) 7E A A7 s T s X IS 4 ) 1
LSRR AT RE SR SR, HREE 248 BB H AR &£ bt i
(F 1) I G A RLTE(GB12763.3-91) ) & A+
R | IR E Al R SR SR, R RS
F 1 mm, REMAEARESREHE 0.01 g RKHA
SR AR VIR KL 63~198 mm, LA 10 mm M
PR BT & B, WORB I 6 MR K .

*1 IMBTEHAESZEFERXFER
Tab.1 Sampling information of N. japonicus
in the Beibu Gulf
=Ty FE AL [’S'S R
Season Number Body length/mm Body weight/g
%7 Spring 60 102~198 31.08~223.46
2 Summer 30 111~180 40.33~137.91
2 Autumn 84 63~190 7.35~182.60
&7 Winter 74 96~198 28.13~214.89
M3 Total 248 63~198 7.35~223.46

1.2 BEWHath

fifH G RAS 97 AN, HATH SR
SR 3 IS GOR R 555, 20065 BRAKIZE,
2015), & BhRUE #5455 (Leica Zoom 2000 Z45V)%
PR E YR T R R S e, R RBSE e B FP . FIRS
9 0.001 g B HL T K F-(Shimadzu Auy220)F5 & 4% 1k
AW, R IE AN TR AR Y R K

W 20 RS B B3 o A 2R R EORHE YTy
PP AL AR, 5 PR S 248 550 0 L (IR1%) K 2 #r
PR B 5% (Hyslop, 1980), HHEART .

IRI=(W%+N%)*F%
IRI%=(IR1/ 3, IRI)x 100
K, W% ., N%F F%55 0 R R S i it i 43 L
ANBUE 43 H RN H BT 43 L .

W BRI A 91 8 RISHEGKEE, 2007),
Primer 5.2 3X{F(Clarke et al, 2001)%} H A< 4> 26 £ i) &
WL AT RIS, DIVHRLE i 4y LA S 4 2548
B, A AT SE R R AT O AR A AL 3, DA XA
BB R 26T — R A IMAL, 458 Bray-Curtis
AL 4 45 SR (Schafer er al, 2002).

B EREMR ARG EESNEENEZ —,
BT DL SRR B AR S T AR O PR
SRR AR R EIOR 23 30 S A0 IS 0 B Y
FEFR(FEZE, 2005; Weitkamp ef al, 2008), A< 55 F 1]
B 10 17 45 X (stomach repletion index, RI)F1%s H FR
(vacuity coefficient, VC)IFEAR H A< 4 2k 10 $5 £ 58 B Bl
ZATIAAL, EHEAR AT DU vER, AT
BYEE

RI%= 100
* itk
2 E %

VC%== — X100
BEH

RSN TR, BSR4 M4 i i) %2
e, F Shannon-Wiener Z£ 1455k ()1 Pielou ¥
SRR (I Fe 7N (Krebs, 1989), HEARINT .

H'=YPxnp
i=1
J'=H'/Ins

L, s FORRVAEY R, P ROoRIRAEY) @
TEEY R 5 AN ECE 4 o HYRT JRE A b S
WA b LA R S LA Rl 22 5, T EL HORR A T
BHIIFITE R, 35 AR AR 2 iR AR A e
f4EFr(Marshall et al, 1997), H'Fl J5 Bl — 5125 1k
A, AT DA Lk S e R R B

Yy RS
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1.3 RERGESH

BURFR KA H AR 22 il m i 5L, AR
Bs o MRy LA G ¥ R T 4% AL (ALPHAL-
4LDplus)7E-S0CHHIR S TR VR T 48 ho 455
FH HILIA BR B 43 (Mini-BeadBeater-16) 3¢ 43 WF & il 45 otk
D= = yrel [k VA 475 T

RN RE L FREL(0.2040.02) mg, JF7E EA Isolink
FE TCR AT = IRA B S 77 4R CO, Il Ny, RUE
it DELTA V 253Plus [FI 2 B #1782 R fir
BT MIRUEAES P S0 25 S i st v, e f 74X
AASIE , 43 00 2 A (R o i R TR 2R .
ME 10 DEES G, FEI 1 AFRIERE, FFXEAS TR &
PEAT 2~3 YRS I ((Hesslein et al, 1991),

e Al 28 A RE & B NN A Bes e
I, 8N, 8°C REF:HYIE LI T AR HASH
(Post, 2002):

15 14

N/ Np

815N: M—m—l x1000
N/MN

,E\‘

13 12
813C:[ C/ " Cr

1 [x1000
13 ~/12
C/ Chigi ]

A, NN R R SRR RUIRD S E L
13C/12C%ﬁ6 S [ B A HE 9 5 i 41 (Pee dee Belemnite
limestone) (¥ A% [F] i 2 OB, TL A& IR, VN N E
SR, 8P Ny MAERE FIGI K A, 8N ML A
WARREFRMZRILE., —BRHAESRE T EERF
TE B P TRT 5 07 i 3 ) S RC AV A6 A5 0 2 A A o S
W) (Vander et al, 2001), KA H A U (Amussium
pleuronectes)fF & W% K (He et al, 2019), TEARMI T
YE RS SR 1 L2 {H (baseline), HIRHE N 2.0,
BIREIE R N4 K E 3.4%0 (Post, 2002).

1.4 HIESZITHH

TE R EF B, 43p90L 81°C F1 8N Wik . 4\
Ak, FFHRRE [ R IR A58 STAR U4 7 Br 6.2
il 8C-8"N 4k SRR, IR ST 2 e
TR (TA) FBR A 5 T BL(SEA),  HA 5 2R ¥ Fh iy
SRS AL OASAL, iR H AR S MmTE R
PR SRR E RSN TERE, IR BTE 8PC )
Z(CR)AI 8N #2(NR), HAr iR IEm &Y KR
FE F= 4K & (Layman et al, 2007).

FIH SPSS 19.0 #f4:(Zar, 1999)rF A5 EE R I
Rz M He s B R A8 4k, ff ] Kruskal-Wallis #5355
PR H . PR B 28 A5 50 LA B S 24 48 36 8 %k

o
2 HBRE5HW

21 RMEARKREK

BEamd e, LS O ARS L aman
RS 8 ANRBE(E 2), FEHBEAHRIEE
F(IR1%=62.88%) , HK A HFHE(IR1%=30.04% ) Fl
(IR1%=3.69%), HAEYIZEBER) IRI%E/NF 2% M
HERE, D8RS (Bregmaceros rarisquamosus)
Y IR1%HR 155 (19.08%) , Hk My [E B MR (Acetes chinensis)
(IR1%=6.11%).

FEEA DY, AAS% M R ERE ML
(71.13%) . HRWIFZE(14.16%) FIEESS(5.02%), HiAth
PRI E B H /N T 5%; A ECE e, )
DAIR R A% 55(60.24%) , HR N #0125(24.77%) Fil &L 2
(6.12%); ¥ HBUR 43 b, I DA f 2 1m0 (47.66%)
HKAUFZE(25.78%) . HE2(10.16%) . 2 H125(6.25%)
M ZFH(5.47%) . L JZTHRHEY T2 HAG A i R
7 /NS fa(Stolephorus zollingeri), PSR 5 [
H17.97% (5 2).

H AR G 4 A0 1) B W A A AE I 0 22 1 284k, I
BEBEREAOLRTUEDR, EFHEKEIFE
(54.41%) Fl 1 2% (35.38%) , /D&M O R R
(5.52%); HEHFEEE REAI(R9.46%)5, it E D
HEEY(10.54%); BKERBREMAE(76.40%), HE
DEIRZE(7.95%) FISk IR (5.65%); A ETHEM
#(58.53%) . Mt E—E IR (18.03%) . B HE
(12.53%) FIE25(7.02%)

ISR H AR Ly BB x4, HAHRI 2SR
HHE 4 TEE h 35.38%~89.46%, Hirfr, HZ
i, BN AL RS R A AE I 2= AR 4k
Horpr, HREIFR O R R m, B E
L Sk RRTERCR A, AR B R B
o HEZE, MR BB ZEREHR T HEIMW
WA B, HEIGERE K R AERK S B
(#3).

2 Kruskal-Wallis Kz 56 0] A1, H A G4 A&
BT HA 3 AR 22 7(P<0.05), AR
SRR T A T (P>0.05) , HAB A R} T Bl A
KAR & A B B ARk, B B TEDRL T 359 J0 B A 4
Kmisg .
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Tab.2 Diet composition of N. japonicus from the Beibu Gulf

THAELFRIZE Prey species W% N% F% IRI%
£f12% Fishes 71.13 24.77 47.66 62.88
/1> fik JoR i 19.87 10.40 15.63 19.08
Bregmaceros rarisquamosus
AN 540 092 234 0.60
Stolephorus zollingeri
FLERIE 1 Trypauchen vagina 334 031 0.78 0.11
K Acropoma japonicum  2.97 0.61 1.56 0.23
i J& Leiognathus 1.28 030 0.78 0.05
H8IE Cynoglossidae 275 030 0.78 0.10
Wb Jd Saurida 3.09 092 1.56 0.25
VIR NS 32.43 11.01 24.22 42.46
Unidentified fishes
#F2% Decapoda 14.16 60.24 25.78 30.04
h = B HF Acetes chinensis 1.09 47.09 3.13 6.07
NGRS 13.07 13.15 22.66 23.97
Unidentified shrimps
% %5 Polychaeta 0.82 245 547 0.72
b4 Nereis succinea 0.82 245 547 0.72
J2 Crabs 502 3.98 10.16 3.69
1 /£2& Stomatopoda 3.82 092 234 045
/2 H12K Sipunculoidea 1.48 6.12 6.25 1091
W5E2E Bivalvia 0.03 0.30 0.78 0.01
3k /£ 2% Cephalopoda 3.54 122 1.56 030

H A 4 2 A0 50 B W THORH S R A R A2 A ] 1 (3R
4), Hrp, RS IEKH BB IR, Lk
KPR T LGN 46.06%~82.48%; Bl H A4
LKk, HEARNER TR FTHE
PTERK N 150~159 mm WA 025 5 £2(82.48%);
Xof WA f 5 i AR K O KT R B, ZE R 120~
129 mm B, $RZEHYE & E 5 Ik B K (42.05%)
X R WA KA, KK =160 mm 1Y
A O R 25 £(10.68%), KK 130~139 mm

*3 EREBHEEFNIEPRHIETEL
Tab.3 Seasonal variation of the weight percentage
(W%) for prey items

P H5E HE  HKE  AF
Prey group Spring Summer Autumn Winter
1% Fishes 3538 89.46 76.40 58.83
1 J£2& Stomatopoda 5.52 - 4.57 2.02
B2 Crabs 2.05 10.54 4.11 7.02
2% Decapoda 54.41 - 7.95  18.03
A 2 Sipuncula 0.35 - 0.69 12.53
£ EK Polychaeta 2.30 - 0.59  1.56
MW 5¢2& Bivalvia - - 0.04 -
3k £ 2% Cephalopoda - - 5.65 -
e KR T. T,
Notes: “—” indicates none. The same as below.

PIRER TR B 5 £(9.38%)

I AT AR o FO AR AR, R R K
AW HARGL MmN 2 HE 1) 5 1 AMNEEK
<130 mm B H AR &4 6, 565 2 40 =130 mm [ HEIA,
2 HARBLRECN 72.95% 84 <130 mm FEIA F 2457
1195(46.06%~50.34%) FIUF 4 (37.05%~42.05%) , ThifA
£ =130 mm B9 FF &N 3 2 A A3 (70.25%~
82.48%), WRISPT i LLBI T I%, HASLMHEE 8 K
TERIERE, 55 | IR IR 6 KEHE, 2 4R
W) 7, HRERIEFIGE 2R L4 B,
Kruskal-Wallis K50 25 5 R, X 2 HBEHEE EE
%53 1 % (P<0.05).

22 BREE

H ARG 48 fa AR BB DL 0 il (D 2 1 oK)
B, A 60.89%, HAMMKIH 1 9(17.74%). 2 %
(14.11%) . 3 90(4.03%) 1 4 94(3.23%), F-34 B 1t iHds
BN 2.14%,

140~149

130~139

150~159

=160

120~129

4 Length group/mm

<120

70 80

90 100

Bray-Curtis#H {8l #4: & %t Bray-Curtis similarity coefficient
S N E I N (P N F2 N 2R N WS P e

Fig.1

Cluster analysis dendrogram of the dietary composition of N. japonicus in different length group
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Tab.4 Variations in the percentage weight (W%) for prey items to the diet with different length group
TR ST A4 Length group/mm
Prey group <120 120~129 130~139 140~149 150~159 =160
25 Pisces 46.06 50.34 73.50 72.25 82.48 70.25
M £3& Stomatopoda 4.21 - - - 3.78 10.68
2% Crabs 8.35 6.41 9.38 6.10 - 3.24
172 Decapoda 37.05 42.05 9.07 18.79 10.82 6.40
A 1% Sipuncula 4.33 - 2.39 1.96 2.08 -
% &K Polychaeta - 1.20 1.07 0.90 0.70 0.63
X7 Bivalvia - - - - 0.13 -
3k /2% Cephalopoda - - 4.59 - - 8.81
2okt , ARBRIE PR H AR Gkt 1 2 50 B A 27 10
w N e . - ——H —<—J
HEORCH b 3 9 5 (P<0.01), MR E3 i 7 R ] 5 20! X {os
WAEW & 25, R E BRERE, Hh&E
. H: LE K N 1.5} 10.6
P53 (72.97%) o MRS ORI B8 B s S TR T % g
ML PR FEEG.73%), BENFEFRKZ, &% 10} {04
A (1.05%)(F 2),
05F 10.2
—=0%% Level 0 == 14 Level 1 === 2% Level 2 0
=m 3% Level 3 e 4% Level 4 —o— HHIIHHE%L RI N # Spring X Summer Fk Autumn 4% Winter
100 . e R 15 @ =
° i z _§ Z45 Season
2 . e ol A4 "
Al / 14=5 B3 H At i R 3 5 (R R A
RE 6ol o 13 % 2 Fig.3 Diversity indices of bait of N. japonicus in
o g & £ different seasons
S| | p# PEs
Q
— ] [ _ -
ég%" 20+ \i 11 H‘é‘) 2 COH —eJ 10
5]
E 0 1 L L 0 E 2.0 I j T 08
% Spring E Summer #k Autumn & Winter A ?/
Z=45 Season 1.5F _If: 10.6
2 FAR Gtk O 1 A ol loa”
Fig.2 Season variation of feeding intensity of N. japonicas
0.5+ 40.2
23 BRESMERE NI N
N S - Pl o A 22 NI N\ N
A3 H A G4 A 2 IR A 28 2 A S A AN S A )
SN . s e N . N N N N
%75 , Shannon-Wiener Z#EEFEEU(H) ] 1.77, Pielou {44 Length group/mm

YIS EUYA 0.64, HIEEABNEEAREST
KA L

3y HAG Lt HF JZ3 204k, H'E B2
1E 0.77~2.18 Z [ 25 fk, JMHAE 0.28~0.79 [W]ZEfk, H'
AR BT AR RO S TR SR T R
H{ERK i 5 (2.18), &FHAK(0.77); JTERKZFIRF
W E{E0.79), &ZZARHAKIE0.28).

H'EM JMEREK SRR BT, H7E 091~
2.09 Z [A]784k, 140~149 mm BEAM) HEEAL, 5 0.91,
130~139 mm 1= 160 mm PN HEY>2, 435

K4 HAGL MR RAIRZ R TEREEL
Fig.4 Diversity indices of bait of N. japonicus in
different length group

S 2.01 #12.09; JMEEAKN 0.37, feEih 0.75,
2.4 RIMNEHE. EXZMERESM

H AR 4k ff1 8" C {HE Fl N —18.25%0 ~ —15.39%o,
SEHME S —16.69%0, H 224 2.86%0; 8N {ETLFE 13.01%o0
~17.24%0, F-YEH 15.60%0, th2EH 4.23%0 (£ 5).
Pearson HIEPELE R R, K5 §V°C & B F M
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(P<0.05), 5 §"N F 4 3 M5 (P<0.01), 1fif §°°C
5 8N MR .3 (P>0.05).

MR A TR ) B A 4 26 f0 105 SR P L R
3.21~4.46, FIME N 3.97+0.25, HAEKHEFH{HE

LSRR 3.85~4.17, EFRHPBEHRKIG KM ZHE LTt
PR <120 mm P FEARE 572 90K (3.85)(3% 5). Pearson
AR R IR, S FR R S0 0 25 TE AH e
(P<0.01).

x5 BEEZBCMINESEFRRMERKNOTL
Tab.5 The eigenvalues of 3'3C, 8'"N and trophic levels of N. japonicus in different length group
i big 8"C/%o 51*N/%o EIRY
Length group/mm Number 7 Bl Range SE-34 Mean 7L FEl Range SE-34 Mean Trophic level

<120 76 —18.16~-16.25 —-16.85 13.37~16.15 15.17 3.85+0.27
120~129 50 —18.09~ -15.81 -16.61 13.01~16.48 15.36 3.90+0.32
130~139 51 -18.25~-15.91 —-16.69 13.88~16.73 15.62 3.98+0.19
140~149 31 -17.50~-16.28 -16.72 14.65~16.87 15.89 4.06+0.17
150~159 26 -16.99~ -15.39 -16.49 15.13~17.24 15.93 4.07+0.17

=160 14 —17.20~-15.86 —-16.63 15.65~16.87 16.26 4.17+0.12

BT 8C A1 8N (A H AR S L g F AL
FEZRIE . NFEFRNA S, FERE Y R (CR)BEZ 1
FIHE TR, TERKEERKR(Q2.87); EFRKENR)MZE
THRETREE LT, HEAERKG.86); BANAI(TA)
Bl 7R AR AL 2 TR I AE A TR B R (5.06), X
Bt 501 (SEA)E S HEAT 8T, #5119 SEA S
HAR K, HESRR A S,

18}
17+
16 <
$
S5t
;°14_O§Spring ‘.
~ B Summer 2 o
13} + % Autumn
* 2% Winter
12 L L L L 1
-19 -18 -17 -16 -15
83C/%o
B5 Tk, AREMEAAS% M

TEAN TR 22795 19 A S AL 45 H 14
Fig.5 The bio-plots based on stable C and N isotopes
of N. japonicus in different season

®6 BASLZBRRFVHESMER

Tab.6 Trophic niche width for N. japonicus in different season

Z75 Season CR NR TA SEA 5% Number
%7 Spring 097 3.20 1.97 0.52 60
B 7 Summer 2.18 1.09 1.58 0.52 30
#kZ Autumn 2.87 2.83 473 0.87 84
&7 Winter  2.16 3.86 5.06 1.33 74

TE: CR: 8C He2E; NR: 8N W% TA: MAESN;
SEA: %O HERN., T,

Note: CR: 8'3C range; NR: 53N range; TA: Total area;
SEA: Standard ellipse area. The same as below.

AR/ N CR Mk |5 FFh#as, Hirp
130~139 mm FERIA R R (2.34); NR 2EFTHET
Beryass, 78 120~129 mm BEIA R K (3.47); TA 7EA
[ ) 22 S, 2 e KOG /N AR Tk 3
120~129 mm iR K (4.75), BfJE &8N ; 04
SO EZRSRVE 6), SR KAR SEA H—E T
JEM S,

18} LS|
Length group/mm
171 5 <120
161 2120~129
8 +130~139
>15F % 140~149
® 150~159
141 v =160 .
13+
12 L1 1 1 1 1 1
-20 -19 -18 -17 -16 -15

813C/%o

K6 HAGLMARIAKHERE IR B0 ESE
Fig.6 The plot trophic niches overlap for N. japonicus in
different length groups

*7 BASZENAEEKANESMAER
Tab.7 Trophic niche width estimated for N. japonicus
in different length groups

» N

Lengfﬂ:;i)fp/mm NR TA ~ SEA Iﬁl:;ffr
<120 1.91 277 389 1.20 76
120~129 228 347 475 1.56 50
130~139 234 285 346 1.03 51
140~149 1.22 222 1.66 0.56 31
150~159 1.60 2.11 2.03 0.69 26
=160 227 122 154 0.69 14
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3 i1t
3.1 BEIH

d KT R . FHARRIT R L B2 A S R A
EREEEIR RN, HASGLAaEEMERE,
BRI, FEEEERERREN P a2k ik
2K LB 2% (Acharya et al, 1994; Raje, 2002;
Seyfabadi, 2013; Manojkumar et al, 2015; Tonnie et al,
2018) AWFFEh, JCARIE H A4 4 f0 4% £ TR R A
WEEAKAML, (LG | MRS M4 8 MY,
(EACHABPR R A —E 225 735b, A
BERMIT TR, HAS G e tr g 1B 1R 10 AV Y £
Y, BERHE RN 2E BT A7 H R A K O E B
A

B2 e SIUEE S-S ripm e I R o e W N}
FEAE BEHH A T o B O B R R T B
RBCAFFIFTEE, 2018), JCHIE H A 420 B AT A
M e, B TKIRBR, B4 YA x>,
[F] I H AR 4 2k A AT R AR T e, A
W R, MIOCHIETE R, JUERE &2 tapl ey %
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Abstract

The Beibu Gulf is the fourth largest Chinese fishing ground, with rich fishery resources

and a significant role in marine fishery production. The feeding ecology of fish is important to

explain the structure and function of marine ecosystems. As one of the most important fish species in

the Beibu Gulf, Nemipterus japonicus plays an essential role in energy flow and other aspects of the

marine ecosystem. Understanding its feeding ecology could provide a basic theoretical basis for the

rational utilization and protection of this resource. A total of 248 N. japonicus specimens were
collected from Beibu Gulf from January to April and August to December in 2018. The food content

composition, feeding intensity, and feeding niche of N. japonicus were analyzed using stomach

contents to reflect feeding habits. Combined with carbon and nitrogen stable isotopes, the food source

and trophic structure characteristics were analyzed, the trophic level was determined, and the feeding

ecology of N. japonicus in the Beibu Gulf was discussed. The stomach content analysis revealed that

N. japonicus is a broad-feeding benthic carnivore, which feeds on a large number of species,
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including eight prey groups, including fish, shrimp, and crab, among which fish and shrimp are the
dominant food groups, with a relative importance index of 92.92%. The proportion of food species
varied with the season and growth. Fish were an important prey group across all seasons. Moreover,
N. japonicus preyed on shrimp in spring, crab in summer, shrimp and polychaetes in autumn, and shrimp
and sipunculoidea in winter. With an increase in body length, the feeding habits of N. japonicus gradually
change from primarily feeding on shrimp and fish to mainly feeding on fish, and the body length node
of feeding transition was approximately 130 mm. There were clear seasonal variations in feeding
intensity, with the highest intensity in autumn, followed by that in spring and summer, and the lowest
in winter. N. japonicus had a high prey diversity; the Shannon-Wiener diversity index (H') was 1.77,
and the Pielou evenness index (J') was 0.64. From spring to winter, the H' and J' values tended to
increase and then decrease, and the highest value occurred in autumn, which meant that the feeding
niche was the highest in autumn. The number of prey species increased with individual growth, and
H' and J' showed an increasing trend with body length. The group with a body length = 160 mm had
the largest niche width, which suggested that the food diversity increased with individual growth, and
the diet changed to broad-feeding.

Based on stable isotope analysis, 8'°C was positively correlated with the body length of N. japonicus
(P<0.05), indicating that the trophic source changed with growth. The span of the 8"°C (CR) range
was 2.86%, indicating extensive basic food sources. The span of the 5'°N (NR) range was 4.23%, and
the trophic span was more than one trophic level, indicating considerable differences in feeding
among individuals. A significant positive correlation was found between body length and 5"°N
(P<0.01), which indicated that the trophic level increased with an increasing body length. The trophic
level of N. japonicus ranged from 3.21 to 4.46, with an average value of 3.97, indicating that N.
japonicus species were middle-high carnivorous animals, and were at a high trophic level in the fish
food web of the Beibu Gulf. The trophic level obtained in this study is higher than that obtained in
other studies, which may be related to the changes in the composition of the prey, N. japonicus has
shifted from feeding mainly on the low trophic level (crustaceans) to the high trophic levels (fish).

In terms of trophic structure, the CR value of N. japonicus in the Beibu Gulf in spring and winter
was lower than that in summer and autumn, indicating that the basic food source diversity in spring
and winter is lower than that in summer and autumn, however, there are fewer prey species in summer,
which might be caused by the feeding preference of N. japonicus. Simultaneously, the NR values in
spring and summer were greater than those in summer and autumn, indicating that the span of the
main trophic sources in the feed was higher than that in summer and autumn, consistent with the
seasonal variation of dominant prey. Although the standard ellipse area (SEA) overlaps to different
degrees among seasons, the total niche (TA) had clear seasonal differences, signifying that there were
certain similarities and specific differences in prey resource utilization, which is beneficial for
alleviating the seasonal pressure on the dominant prey. Furthermore, the CR value in different body
length groups of N. japonicus showed an overall upward trend with individual growth, indicating that
the food source diversity increased with growth. The NR value decreased when body length was
greater than 130 mm, which indicates that the average trophic level of the population was
concentrated when individuals grew to a certain stage. The SEA overlap rate was higher among
length groups, implying that the trophic source components were similar at different growth stages;
however, TA tended to increase and then decrease with body length, which may reduce food
competition within species by niche differentiation.

Key words Beibu Gulf; Nemipterus japonicus; Feeding habit; Stable carbon and nitrogen isotopes;
Trophic level



