HEDKFERRE 2025 £ 7 B, 32(7): 1008-1018

Journal of Fishery Sciences of China & 17‘1:1 ‘ié i

DOI: 10.12264/JF SC2025-0064

PR E&EL 6 LB MM a RN ERESMK

ZE#" KiK' BHEX", HEBE'

L. W E KPR 2E ST B K TR SR T, Al A AT A oy P RS M S SRR =, T4 T 510300
2. R ARG A Y IR S A BE, B 201306

TEE: NIV TE S L 0 O S M a2 (AR ) SRR N SR E R, T 2021 4 9 HRIHER . AR E M R R
A T -E NG 6 iR LA AN A 0 2K A SRR . S5 R, AE 6 P S, i B ff(Naso lituratus)
B 81°C R, XM (—10.88+1.42)%0, 8N {Hi/]N, F1 K (5.7420.37)%0; FHELE(Zanclus cornutus)i) 8'3C {8 %
AN, S (—15.27+0.74)%0, 4245 15 B (Gnathodentex aureolineatus)¥] 8N &K, F-14(9.94+0.73)%0., ik |-,
S Lok o R SUBEAY K5 B £f1(Ctenochaetus binotatus) T/ FTER 8°C % 6N X, fafkfa . WM {a (Chaetodon
auriga) . 45 A G5B 08 S0 BE €4 (Epinephelus merra) 53 A 164K 813C 5 81N X, MBimy & XUHEAT {4 il 2 1
FAglen | 22 AL | A U TR N B A B T SR 2.24 2,45, 2,89, 3.20. 3.48 F13.02, WEM
M EbEfaR R R ARSI R TR a2, KA RNREOESMYAES, BRfAadash, Hibmdk
kS RRE R R YR B IEASE R (P<0.05). BRIV & i msl, HAor 4 Fhad i s w93y kK 46
RN R, BEARAESERKANFRN ZAESMNESHEL S, KALMHHNTRERRLEEINEYTES . &K
WFFC A 5E LG 6 F O A Ak 16 25 (0 B ) Kb N B 3R C R, mT oL 0 K e V£ ) N S5 R R IR B A4 A 11

Wt s

KR MR a2, FhiE] A N AL R LR R, EiELs

R E 45K S S931 XEKFRERD: A

LSRG KA YRR — Nt A7
FR R iy B SR AR e 2 — o IR 2 Y
YRR T s IR AE S RS,
Tl A0 2SS I A 10 I %) 2 A R A, e b H A
EFFRN R E S kR, MM MiEeEY
W25 A A DI RE R ST 7E o SR, TEIREE ARk I
if BB RN, I A S R G S5 A R T
REMAZ T P EREIR, Nt O B NI
2 0 H ZE DVR 3 s 25 T3k 3 0 1 8 9K 10 9
EREM, CHEN EEAERE/NFIE L Gk
PRIV P R A £ S B BN R, B A
Wy @as, N RTELEEEEE e &

Yim HER: 2025-03-17; 1&iTHHE: 2025-05-21.

TEHS: 1005-8737—(2025)07—1008—11

P TARE E R AL T HAAMA BT,
25 WbV 0k 5 DA LA SR80 Sy 3= ) it BRER 25 A2 1
DL N ERR RS . maErEmh TR R
I T S, WA S AR R I A SR
i) S R b, 0T A Fr SRR = 1 SRR Al 320G
TS, FE YRR R A S R G D, R
P14 A R s o TR e 1] B R A A 2 40 e 5
B 5L — A, Jei bk st
AT Hz, A Al REBHERR A T e S A |
PSR RZ SO SR, I 2 S A f AR L B
W, ZR £ P £ 8 mT B LU At L P I £ 1 4[] 2
L I, B o R AR AP

E&TH: HZE ARG (31902374); AP AT HMECL B H (NFZX2021); H RGN 5 MERHITBE I AR 55 2%

L0 8 4100 H (2023 TDO5).

e BEH, @, BIFEMIIE 6, WF L AR a4 L EY MBS . E-mail: yuyangong@163.com
WML MRfERR, BFoE 0, EZMNF il 5 IR 7 A 558, B-mail: zzchen2000@163.com



578

FEEH: VU RER LD 6 R H A 2R 005 IR A S 1009

Gt I WL (Gnathodentex aureolineatus)si &
TR bg AN IE B AREERERL, 430 T B - ROT
WKk, LSRR RS, i A B
i (Epinephelus merra)si J& T 45 i 1 M &% H fig
Bh, R EN PR SEAF, 54 145 i 1
BN AR S5 Bt (Naso lituratus)H]
KUIE AT 147 31| FE #iL(Ctenochaetus  binotatus) J&: -t 7%
W5 AE B PSRN, SRR T iR g T8 5 R
Rk, 53 53 A T ED BE -V W 7K SR PG RSP
WZ 7K 38, A 4k fA. (Zanclus  cornutus) Fl 22 W i
(Chaetodon auriga)s&tiE W53 VEOLHF, 4351
KR TR ig N8 B gk Rk ko
AT TR - PR KB, B LA e 3K = e
XA AR

ABEFELL 2021 4F 9 A 7E-L UG RAE L F
(FE B PR BIY) B 0 FOBUERE G 145 01 2 10 | 2% 11 A
0 RN 22 SR A0 PR I T O 0T B8 R e S B A
FBE R4, R AR E R &R T E S D B
PLEEFh AR R R AR AE . B FRYOR R 25 (]

RN EFRES AL, BN EENs KRR
) 0 5 A e 2 (RS SCHE

1 #MBEFE

11 #HmXE

2021 4% 9 F il 5 i RAE PG UDHE S LS (1)
WATK A ] K TP N S ORI
FEAS, FEAEM I TRENICR A . 7RI JLAFAY
25 v Sz It i 05 R A £ S AT A 22 R AR B R ),
ARG BE A H A B e 2 1 6 PR LB 1E Ky
WF5 X 52, A 6 A £ 1 11 030V i R RUERE A 145
FEAfL, ZRE I A A S 0 N 22 W £n DL R Y B
F14) G H KT A0 R e B A B A, AR RREAR G [0 )R
BIH-20 CUKFR-TT

VDT S A PR A CE IR, G R IR A
F. HRES, ASEAATELEZ T NEZEH
ik, VAT AR AR R, AR R ER IR
L ISFEAREH RME, PRAHESE AR 9 A 1R
SETWRE S AT 30T

NF

17°00’

16°59'-

16°58' -

16°57" |-

16°56’

16°55'

16°54'

112°12' 112°14'

112°16'

112°18’ 112°20" E

K1 LR R EE
Fig. 1 Study area (Qilianyu Islands) in the South China Sea
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Tab.1 Sixdominant fishesin surrounding waters of Qilianyu Islands

X +£SD
P F B g 513C/%o 3"3C /%0 515N/ %0 3N Y [l /%o - /mm
dominant species number  feeding type 8'3C range 8'"Nrange  mean standard length

Wiy 4o 52 B -10.88+1.42 —14.42~-8.60 5.74+0.37 4.76~6.44 178.53+60.66
Naso lituratus
KUBE A5 ) 2 A 29 e -12.75¢0.95 -14.82~-11.41  6.44+0.33 5.52~7.02 137.86+21.01
Ctenochaetus bintatus
il 3t 20 Jufrik -15.2740.74 -16.95~-14.39  8.13£0.53  6.64~9.09 102.02+15.28
Zanclus cornutus
22 19 e fr ik -12.88+1.16 —14.12~-9.30 8.99+0.53  8.09~10.40 112.27+13.77
Chaetodon auriga
A 15 A B 91 R -14.25+1.43  -16.03~—10.13  9.94+0.73 8.03~11.21 152.64+18.48
Gnathodentex
aureolineatus
e S A B £ 46 P -13.60+1.49 -16.63~—11.57  8.36+0.48 7.57~9.64 138.39+19.74

Epinephelus merra
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Fig. 2 Isotopic niches (SEAc) of six dominant fish species
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Tab. 2 Isotopic nicheindicators of six dominant fish species

M species CR NR TA SEA SEAc
G5 A A 590 3.18 9.00 2.09 2.11
Gnathodentex aureolineatus
e 55 B £ 506 2.08 597 1.54 1.58
Epinephelus merra
pitk: il 256 2.44 382 120 1.27
Zanclus cornutus
24 |k £ 481 232 572 1.79 1.89
Chaetodon auriga
J ) B Af 582 1.68 560 1.64 1.68
Naso lituratus
KB 5 301 2 o 341 1.51 3.05 094 098

Ctenochaetus bintatus
H: NR: 85N R fi S R/MEMIZ (L, CR: 5°C B (5 R
M2, TA: 2R, SEA: FRyEM B B, SEAc: R IFJE
) s M AR 531 T L.
Note: NR: difference between maximum and minimum values of
3"N, CR: difference between maximum and minimum values of

3"3C, TA: total area, SEA: standard ellipse area, SEAc: standard
ellipse area corrected.
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Fig. 3 Pearson correlation analysis between six dominant fishes and their carbon and nitrogen stable isotopes
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Fig. 4 Isotopic niches (SEAc) of different standard length groups of dominant fish species
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Tab. 3 Nutrient structure parameter values of different standard length groups of dominant fishes

% species ﬁéﬂﬁiﬁﬁfﬂ/mm K ﬁ??é& TA SEA SEAc
length interval of group number trophic level

W) 44 Naso lituratus 81-130 17 2.22 2.72 0.88 0.94
131-180 6 2.16 0.92 0.71 0.89

181-230 14 2.20 2.86 1.25 1.35

231-280 15 2.35 1.89 0.59 0.63

KBERT 4 H B4 Ctenochaetus binotatus 90-119 6 2.35 1.48 1.45 1.81
120-149 13 2.46 1.41 0.65 0.71

150-179 10 2.50 1.14 0.55 0.62

ikt Zanclus cornutus 85-100 6 2.92 0.40 0.38 0.51
101-116 8 2.90 1.42 0.90 1.05

117-135 6 3.05 0.74 0.62 0.77

2 WA Chaetodon auriga 78-100 4 3.09 0.64 0.81 1.22
101-120 9 3.22 1.07 0.61 0.69

121-140 6 3.26 3.00 2.30 2.87

&7 WA Gnathodentex aureolineatus 101-120 6 3.23 2.15 1.70 2.12
121-140 12 3.45 2.16 0.98 1.08

141-160 43 3.47 6.11 1.54 1.57

161-183 30 3.57 6.51 1.98 2.05

W B Epinephelus merra 101-120 12 2.95 2.10 1.00 1.10
121-140 12 2.99 1.83 0.94 1.03

141-160 15 3.03 4.59 1.88 2.02

161-182 7 3.14 0.68 0.54 0.64

e TA-M 2B A SEA—F5 i 15 i A SEA A 1E S5 B AR 1 5 1 A

Note: TA-area of convex polygon; SEA—area of standard ellipse; SEAc—corrected area of standard ellipse.
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Trophic niches of six dominant coral reef fishes in Qilianyu Islands,
Xisha lslands

GONG Yuyan"? ZHANG Jun', CHEN Zuozhi'", YANG Yutao'
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2. College of Marine Living Resource Sciences and Management, Shanghai Ocean University, Shanghai 201306, China

Abstract: To investigate inter- and intra-specific trophic relationships among dominant coral reef fishes in
Qilianyu Islands of the Xisha Islands, the trophic structure characteristics of six common and dominant fish
species were analyzed using carbon (8'°C) and nitrogen (3'°N) stable isotope techniques in September 2021. The
results indicate that Naso lituratus had the highest 8'°C and the lowest 3'°N values with averages at (—10.88+
1.42)%o and (5.74+0.37)%o, respectively. In contrast, Zanclus cornutus had the lowest §'°C value with an average
of (—15.27+0.74%o), and Gnathodentex aureolineatus demonstrated the highest 8'°N value at (9.94+0.73)%o. N.
lituratus and Ctenochaetus binotatus primarily distributed in areas with high §'°C and low 8"°N values, while Z.
cornutus, Chaetodon auriga, G. aureolineatus, and Epinephelus merra tended to occupy areas characterized by
low 8"°C and high 8'°N isotopic signatures. Mean trophic levels (TL) of N. lituratus, C. binotatus, Z. cornutus, C.
auriga, G. aureolineatus, and E. merra were 2.24, 2.45, 2.89, 3.20, 3.48, and 3.02, respectively. The isotopic niche
of G aureolineatus occupied the highest position and had the largest values, with CR, NR, TA, SEA, and SEAc
reaching 5.90, 3.18, 9.00, 2.09, and 2.11, respectively. Z. cornutus exhibited the smallest isotopic niche among
both omnivorous and carnivorous fishes, positioned at the lowest tail. Among herbivorous fishes, the isotopic
niche of N. lituratus was larger than that of C. binotatus, but remained below the latter. Overall, 3"°N values of
omnivorous and carnivorous fishes were larger than herbivorous fishes, and the stable isotope core niches of all fish
species exhibited complete non-overlapping distributions. G. aureolineatus and E. merra might exhibit differences
in spatial, temporal, and dietary ecological niches, resulting in non-overlapping core isotopic niches. N. lituratus
and C. binotatus likely differed in spatial and dietary ecological strategies, leading to distinct core isotopic niches.
Z. cornutus exhibited distinctive dietary differences compared to other species, resulting in non-overlapping
isotopic niche with others. Lastly, C. auriga, characterized by strong territorial behavior and diverse food sources,
suggesting niche separation from other fishes primarily through spatial and dietary divergences. Strong positive
correlations between standard length and 3'°N were observed in all species except Z. cornutus (r=0.39-0.58,
P<0.05). In the standard length group of 161-183 mm, G aureolineatus exhibited the highest values of TA (total
area) and SEA (standard ellipse area) (6.51 and 1.98, respectively). C. auriga in the 121-140 mm standard length
group showed the maximum standard ellipse area corrected (SEAc) value (2.87). For Z. cornutus, the 85-100 mm
standard length group had the lowest values of TA, SEA, and SEAc (0.40, 0.38, and 0.51, respectively). Except for
N. lituratus and Z. cornutus, the trophic levels of the remaining four fish species increased with increasing
standard length groups. Different standard length groups of E. merra exhibited the highest degree of isotopic niche
overlap, suggesting intense intraspecific food competition within the species. The isotopic niches among different
standard length groups of other fish species exhibited minimal overlap, suggesting that intraspecific food
competition was relatively low. This study provides with quantitative evidence for trophic structuring in coral reef
fish assemblages around the Qilianyu Islands. The findings will contribute to understanding food web dynamics in
the South China Sea coral ecosystems and have implications for marine conservation planning.
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