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Fig. 1 Sampling area of fish in Wanshan Islands

Sampling stations are shown in the black triangle.

K, X HOCHNG Rmpie K HTINAR 1 [F]17 3%
FEfE , RF/RPC/PCHIE "N/MN IH . Ryandard
Fen H bl AR E B R R L, AR
[] 47 28 00 7 1) o B J5E 43 o) Sk 36 B ET A
VPDB F4lifb i K B Ny, o 8 F i 1 A
an HEE AR A & i, /N RS AR S E (R
L2 (PC HON) & AR, RO A i )
fiZ (°C 5 °N) & it .

A AR E AL R IR A P E TR (TL):

TL = (6" Noample — 6" Npagetine ) /A5 N+

A, TL ARG AR E TR, 0" Nample
TR % FR G AR AR R E
0" Niascline 7o/ 1% 72 G I LA W AR K HUAEL.
BT R AR . PR BRI G0N S
5 ARG VAR R EEMEAE Y . 0" Npaseine HUE 8.10%o
(0" Nugsetine HAT=H 0°NIF, A=15 " Nyageline N
PIGIH T 0°N I, A=2), AO°N NH—EFHRH
i 6N PYEFEE AR, AR 3.4%0"

1.4 BUESHh

AR AR B T A0 R 2 DR R AT S SR R
i, YEMZE 6CUC-0"N BFEBAE, IF
2 2% Layman " 2 1 19 6 Fp g 32 4 A H8 br

Xt g SR AT R AL . D6 N ZE i (0N range,
NR), FREFRZRMEZFEMEKT; @6°C 42
& (6°C range, CR), FRHESRIEZHEEMK;
@M ZHIE K (total area, TA), TREY)
W SR 2R R BRI, @ LR
(mean distance to centroid, CD), F/R &YW H
B IR ZAEME KT O 35 f 4B I R &
(mean nearest neighbor distance, MNND), /R~
HETS B AR 5 (O 47 5 08 40T B 25 o M 22
(standard deviation of nearest neighbor distance,
SDNND), /R EFRABN LK. 6°C-
SPNWF ™ Z i BV R (total area,
TA) 2 [F]— Wy Pl ) B A3 e [R) oz 2% (B Al P 9
M Z OB AR, AR o A AR S =S (]
fE, UREYR T E IR 2R SR,
ALK TA A O i 0 285 5 A 507 S I Y JBE
FEPR AHSEARUENEIR T FR (standard ellipse area,
SEA) 378 FT A7 [R5 28 5 22 07 2 30 R B Ak i 22
il 4 A0 1B T AR, A TA R VA ML R W b
AIAZ DAL, J5 SRE T 5 E S5 R AR HEA 5]
1A SEAc, A1 DL ST bR AR [ 1 FXL SEAD,
FHRYZ SEAc, FHRLZRZR A= Wrx AR 2525 ] ) )
TGO, AWF5E1E H SEAC T A= ¥y 0] (1Y) 5 & S
A5, MR 2R A B SRR SEAc I RIS

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

https://www.china-fishery.cn


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

IK P4, 2025, 49(4): 049307

iR, %
AR EE ], SR T PRSI A 25 A H
T= DR [ s

Ay A i J PR RO R AR R /N B 37
BOFAE, BPIR IR Kl 6 NS,
LI 10 mm —50 5, Hf R K /NF 90 mm F11

KF 120 mm PKEETE T, DIAAK/NTF 90 mm
FIARTF 130 mm 1 = B G ke AR S50, B
K B % T8 60~90 mm., 120~150 mm. 150~
220 mm 5 HIE b —4H, = BEE I AR 70~90
mm, 130~150 mm 75 A—4 (3% 1),

1 KEREFENZISREEBRKMEARERENSHE
Tab.1 Body length grouping and nutrient structure parameter values of S. canaliculatus and H. nigrescens
% K-4] K AR/ R g
szqe];s body ﬁirju;ilﬁgroup bi)zzi< l/erzgr;h frﬁfgi trop:'hi?cl:F vael NR CR TA ~ SEAc  CD  MNND  SDNND
KlE Al 60~90 4 2.81 0.17 1.69 0.14 027 0.57 0.50 0.52
§. canaliculatus A2 90~100 4 2.80 195 415 267 525 147 142 112
A3 100~110 23 3.05 333 330 680 217 098 040 0.32
A4 110~120 6 3.09 402 138 231 212 102 098 0.89
A5 120~150 5 3.17 058 4.09 048 057 132 081 0.23
A6 150~220 8 3.19 336 406 7.01 548 155 077 0.50
Pag 7 R e il Bl 70~90 4 3.55 1.17 111 046 0.83 0.68 0.38 0.26
H. nigrescens B2 90~100 3 355 030 1.89 028 101 085 082 0.91
B3 100~110 4 3.39 179 225 204 383 115 1.08 0.82
B4 110~120 16 327 256 281 442 195 1.02 037 0.31
B5 120~130 27 333 233 286 425 147 088 030 0.19
B6 130~150 13 3.11 147 389 275 122 073 048 0.57

E: Al~A6. KIETEFa AFAKY, BI~B6. =BG AAFEAKA; NR. §"NAZIE, CR.6°CHEIE,

TA. M Z AT, SEAc. HrIEJEHY

FRAEHBBITHIRL, CD. P85 LR, MNND. P ARIEEE R, SDNND. P& s bst:z; T,
Notes: A1-A6. different body length groups of S. canaliculatus, B1-B6. different body length groups of H. nigrescens; NR. 5"°N range, CR. §"°C range,

TA. total area, SEAc. standard ellipse area corrected, CD. mean distance to centroid, MNND. mean nearest neighbor distance, SDNND. standard

deviation of nearest neighbor distance; the same below.
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Fig.2 Characteristics of 6°C and 6N values in
different body length groups of S. canaliculatus and
H. nigrescens

A1-A6. S. canaliculatus, B1-B6. H. nigrescens; the same below.
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Fig.3 Cluster analysis of 6°C, 6N values in different body length groups of S. canaliculatus (a) and H. nigrescens (b)
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Fig. 4 Nutritional structure of S. canaliculatus and BB, 90~100 mm 20 F11 150~220 mm 21 [ 3=
H. nigrescens in Wanshan Islands SR N e BA 90~100 mm 205 100~110 mm

5 GG (r=—0.404 4, P=0.000 7) (] 5-b), AL FIAEIRES AL E A H AL 100~110 mm
PRI 61C (5 HAR K AR ETEA G & (P> HEFESMTER LK, H 78.98%, HIKE
0.05)(#l 5-c~d). 110~120 mm 2l 150~220 mm 41 i1 ¥ 32 A= A5 40
AW 110~120 mm 48 737 4= 54057 55 17 1

24 KAREFESTHM AL % 76.85%.
6 A 41 Y K 8 1 141 TN 2 BT R £0 43 7= BEVWE$E A4 100~120 mm 4 6N 25 i NR

HIEEREREMSHMENFE 1, AREKE &R, BIHZMMENB RN ERZREER,
BHRAESMNESHBLENLFE 4, F5, KEHE  130~150 mm 4] 6°C Z80H CR fie Kk, LA
T 110~120 mm ZH "N 75 i NR K, F£ W M BO sk R 5 . 120~130 mm 4H ()51
A B R ERER, 90~100 mm 41 6°C AR HE B MNND 15 15 % 418 T B 28 b 1 22
AN CR e K, RIIZ A BAEE MRk SDNND 5AK, TF %A B B 09 8 35 TUAR
FHFEE . 100~110 mm 2 F 120~150 mm HFF  Hmo 100~110 mm 4 5 4 /975 572 4 A7 58 1R
4 55 A1 3T B 25 MINND F1SF 2 85 41 3t P58 4 7 SEAc it K M 3.83, 70~90 mm ZH &t /Dl 0.83,
7% SDNND ¥ 4b FHARKT, HIHIZWAME 6 MEKAZ MBI E R ESMYES, H

R2 ZRBREESTRFAKKEEFamERESMUHEREZERLE
Tab.2 Trophic niche characteristics and overlapping area ratios of H. nigrescens and

S. canaliculatus with different body length groups

EEEER SRR KWK S canaliculatus
overlapping index H. nigrescens Al A2 A3 Ad A5 A6
FEIE G AR ERME TR SEAc 1.675 0.273 5251 2174 2124 0570 5.483
HBM RS Z PR )% 0.00 3216 3279 38.07 1929 54.70
overlapping area ratios (F. nigrescens)
HEHMAR ARG &R KH) % 0.00 1025 2525  30.02 56.61 16.71

overlapping area ratios (S. canaliculatus with different body length groups)

®3 KEETFENMCEREaRERNRERGHSHE
Tab.3 Stable isotope nutrient structure parameters of S. canaliculatus and H. nigrescens

EIRES AR bR

S . NR CR TA SEAc CD MNND SDNND
trophic niche structure index
KEEWE T S. canaliculatus 5.32 4.94 16.73 3.15 1.20 0.35 0.35
P f H. nigrescens 2.56 4.26 7.83 1.67 0.97 0.19 0.19
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5 KEBEEFEMZBOEHEERN 6°C. "N ESHFKIMEXRMN
(a) KEEHE T 1) "N (H 5K AR (b) ZBHER A1 6"N 5K M M: (o) KIEE FAM 6 C H 5K MAHRM; (d) =3
R OCC EEARKAIM M P<0.05, FRMEMHEE, P<0.01, RRMAHREE.
Fig. 5 Correlation between 6"°C, "N values and body length of S. canaliculatus and H. nigrescens

(a) correlation between "N values and body length of S. canaliculatus; (b) correlation between 6"°N values and body length of H. nigrescens; (c) correl-
ation between 5°°C values and body length of S. canaliculatus; (d) correlation between ¢"°C values and body length of H. nigrescens; P<0.05, indicating

significant correlation, P<0.01, indicating extremely significant correlation.

x4 KBEEFEXFKARMNRESMUEZERRLR

Tab. 4 Ratio of isotopic niche overlapping area of each body length group of S. scanaliculatus

Al A2 A3 A4 AS A6
Al 0.273 99.99% 44.45% 26.03% 0.00% 48.72%
A2 5.19% 5251 32.70% 23.79% 3.56% 46.02%
A3 5.58% 78.98% 2.174 60.17% 12.75% 99.99%
A4 3.34% 58.81% 61.59% 2.124 8.25% 76.85%
AS 0.00% 32.74% 48.60% 30.70% 0.570 61.27%
A6 2.42% 44.08% 39.65% 29.77% 6.37% 5.483

e TRIGFRFAZARK ARG B (SEAC)MITHIAR, A5 b A RE BRI /5 A 0 R 150 2 0% A AR 2L o A0 ) 5 8 TR AR o5 7 ) 4 AL B A [ T AR
ME, TR,
Notes: The underline represents the area of the body length group standard ellipse (SEAc), both the upper right and lower left matrices represent the

percentage of the overlapping area of the two body length group standard ellipses in the left column standard ellipse, the same below.

x5 SHBREERFKERMRESMNEZERLE

Tab.5 Ratio of isotopic niche overlapping area of each body length group of H. nigrescens

Bl B2 B3 B4 BS B6
Bl 0.834 33.59% 89.67% 44.66% 35.80% 0.79%
B2 27.62% 1.015 82.81% 51.19% 46.13% 23.32%
B3 19.54% 21.95% 3.827 45.65% 38.28% 21.54%
B4 19.13% 26.67% 89.70% 1.948 54.65% 44.57%
BS5 20.39% 31.95% 99.99% 72.66% 1.465 38.22%
B6 0.54% 19.42% 67.65% 71.23% 45.94% 1219
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H 120~130 mm 1 5¢ 24 % T 100~110 mm 4,
Bz 4h, 100~110 mm 205 110~120 mm 22
() () 3 IR A A S T A 110~120 mm 41 %
FEAASALTEE LK, h 89.70%, HKE 70~
90 mm 415 100~110 mm ZH 2 [1] f) #5 55 4 257
FEAMALE 70~90 mm 4178 374 2507 58 08 LU 6],
7 89.67%.

3 it

31 k. ARERNMNENEFRTH

e R Rk = e, 8y
W v R IR (<1%0), 1T A K 0 A
MG SR, W TR BRI g Yok
PRI K EE IR T 0 5 < BRI f0 ) 6°C [H %
i, R BT IER AR, R
[ 2R & A A HARE (2%0~4%0), TR R H
Wr A W) E SR AL E AR bR, RE S TR AL DEAL
Y E SRR KRR K EETE T AE
F9 R 3.05, 5 Fishbase (https://www.fishbase.se/
search.php) ¥ 3t H £x 16 75 3] (1) 5 55 9 (2.80) £
T, WGP B R Y 2.4~2.9 BRIV
HlAEYE ozt ass, H5RigER HE
g 5 1 SO VI B E R A Bt 2ess
R—3. BRI R, KEEE AR
KA 5N R E A BB PE a2, i
TR, KEBETFaBBELER. IF
K. AGERERMIEFEHESD Y, X —45%
UK EE W 0 B MERA IR . 2= BRI 011
EIRGN 3.30, 2 KRS €05 A WA A 45 4 4l
ST DA A 2 R A e M A A S AR
PRl BT RS E AR B EY R
 EZLUNRAAEY N &, B A T IEHE
Y. W5eSEsh ) A i 4E5 Espadero 551
5T [R5 B T3 5 L] () 3 Vi 5 DR 19 G 5
YR, KNSR EE BV A
FW R AR S U/NRI R e, &
AVl Ss R ELY, XSt 2
TR T AR AR

32 EFRESMEHST

BAR AR A 5T HE S T A0 2 PR BT TR Y
AUHREEE , Al AL P> 7 25 18] B PR LA
PRHEEO M ES R, =R —

TE M ERESE e L U K R 0 R = B i
W AESNAAEHENES, B SY o
ST XS5, KT IR CE S
WP, SRt A A g, KBET
10 1) E T AEBMFIREK T B, xR
HAESRGENEIRAM MR, KEEE 6
Kbt g, KEETaLEUHER
YR B A B, BT 5 aBEE A
TR BN MEA . H AR N A R
HEEEY ORGS0 . W AR
LRI e, A7) T A B b 2R AR T Bl S 4
/8 HEAGEwm S, Kkl #1H
MBS RZ T = B

KA W T 10 1 NR (H (5.32) & T = BEIEE 3
%) NR {H (2.56), 2 PO 6 5 7 fa £ 4=
KEBEEPEhEE N e R R,
gt 5t g AR, SECLT S
BRYEEER, Mot artkyswid
TP AT B 2 S — PR ERL, B R B AR E R
R F AR, HILE R EZERAKR,

3.3 EBMNEEREKIIXR

AR R INR AR I AR AL
TR H P, BEARNNELRE, KK
K, WEReNm, B &
TERAR KN 2 2 ol 2s, XRMBAERK
ZCHE ARG B Ak B b AS T B 0 N AR Al
TR, K 5 T 0 B AR K 0 KRR B R
WA ) R R A, X 58 2B R AR
J& i (Amblychaeturichthys hexanema)™”, 2Jj % il
(Elagatis bipinnulata)", K3k i+ 4 (Trachino-
cephalus myops)™ . /N R &f §& i (Chelidonich-
thys spinosus)™ SEMSE A RA L. K. DR
FsgmaiiRe, NmSBCEFRABA S
BB R OR, DA R A BE 4,
4 7] A 0 MK W R R, R) ok 2 T f ) T
P T S O R B 90~100 mm 4 1)
BIRAESMTEIRECR, N e R ek KK
BETE T A TR AR B, IS 808 74
DAL AR K . il 1T Fishbase W uf vl 414K € 1
TR AR K 28 99.08 mm,  H I
FEZ A R B B A M 7 A8 W R 5 1 AT OGS
YRR BB PR AR e b R i, 6
V5 H7 M (Trichiurus lepturus) 15 50% P4 B2 AT K
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(190 mm) B 5 5 B0 2 MRS e B W75 5 5
(Sthenoeuthis oualaniensis) W& 1K 1) & B WL,
TEHRAEVIRERGAZ G, 23 LRk
AR AR, A K 109 mm 2 /) i
(Larimichthys polyactis) % " 6V % 7% 1) Ifs L 44K
K, BN A R G S ™,

T BEHEAE ALY 0N R BE A S i 2
TR, X nTRER T HARE XN RS R AR
Az 5 1 AR ) A7 2R (8 A W) BB B X R B 24
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PR B 95 AR A T R e e, 7T REJE TR X 44
KB BB A . = B f R — ks
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F 43 mm (MEPE) P EE IR B A
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mm (HEVE) 5 W FEZEDURB K AESEER . #
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AR KA 125, HLAE 251~300 mm 4K [H] 34 F)
I RAEBN S, =B AT % e 8
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S 2 P A R ARAT R
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4 ZH5w
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K Z= 7 LR B I 88 40 7 2 BRI 4 18 97 A
SALRHE, S5 R Wos 8 Z AR B IR AR A
MRS, HIREETE 7 mAE Il IR .
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Trophic niche characteristics of Siganus canaliculatus and
Halichoeres nigrescens in Wanshan Islands

s

SHI Juan ', LI Chunhou ’, WANG Teng ", WANG Chunling’, ZHAO Jinfa ',
SONG Xiaoyu '?, WU Peng '?, XIAO Yayuan ?, LINLin"?, LIU Yong "*

1. Guangdong Provincial Key Laboratory of Fishery Ecology and Environment, Observation and Research Station of
Pearl River Estuary Ecosystem, Guangdong Province, Key Laboratory of South China Sea Fishery Resources Exploitation
&Utilization, Ministry of Agriculture and Rural Affairs, South China Sea Fisheries Research Institute,

Chinese Academy of Fishery Sciences, Guangzhou 510300, China,

2. Sanya Tropical Fisheries Research Institute, Key Laboratory of Efficient Utilization and Processing of Marine
Fishery Resources of Hainan Province, Scientific Observation and Research Station of
Xisha Island Reef Fishery Ecosystem of Hainan Province, Sanya 572018, China;

3. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China

Abstract: Siganus canaliculatus and Halichoeres nigrescens are the dominant fish in Wanshan Islands. The trophic niche and
the competition relationship between the populations were revealed by the carbon and nitrogen stable isotope technology ana-
lysis to explore the reasons of the two fish species became the dominant species in Wanshan Islands. The samples in this sea
area were collected by three-layer gillnet in the spring (March) and autumn (September) of 2021. Then they were measured by
Elementar isoprime visION stable isotope mass spectrometer, and the trophic niche and structure were analyzed. The results
showed that the 5"°N values ranged from 9.15%o to 14.09%o of S. canaliculatus and 10.34%o to 14.60%o of H. nigrescens. The
6"C values ranged from —19.87%o to —14.54%o of S. canaliculatus and —18.16%o to —15.60%0 of H. nigrescens. The trophic
level of S. canaliculatus and H. nigrescens was 2.97 and 3.23, respectively. The analysis of §”C-5"N trophic niche structure
showed that there was a resource competition between the two populations. The trophic niche breadth and trophic diversity of S.
canaliculatus were higher than those of H. nigrescens, indicating that S. canaliculatus had more food sources and stronger abil-
ity to compete and use resources. Pearson correlation analysis showed that there was no significant correlation between body
length and 5”C of the two populations, but there was a significant correlation between body length and 5"°N. There was a signi-
ficant positive correlation of S. canaliculatus and a very significant negative correlation of H. nigrescens. The results indicated
that the feeding patterns of the two communities changed with ontogeny, and the S. canaliculatus tended to be high-trophic diet
organisms, while the H. nigrescens tended to be low-trophic diet organisms. There was a sharp increase in the trophic niche
width of S. canaliculatus and H. nigrescens in the range of 90-100 mm and 100-110 mm, respectively, which was just near the
length of their first sexual maturity or sexual reversal, suggesting that the feeding habits of the two species changed during the
period of gonadal development and maturity. This study revealed the trophic niche characteristics of the two dominant species
in Wanshan Islands, which can provide important data reference for the study of the trophic structure and material recycling
process of the whole food web in Wanshan Islands and support the conservation and rational utilization of the population, and

the assessment of ecological capacity.
Key words: Siganus canaliculatus; Halichoeres nigrescens; stable isotopes; competition; coexistence; Pearl River Estuary
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