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Fig. 1 Sampling stations in coral reefs of the Weizhou Island
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Table 1 Four trophic guilds of fishes in coral reefs of the Weizhou Island
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Table 2 Stable isotope information of fishes and their potential carbon sources in the Weizhou Island coral reef
in the autumn of 2021

deik ity PERE
Wkh
8°C/% 8N FEREC RK/mm  88C% 8N BEEEC MkK/mm  8°CH% 8N REEEL  HRK/mm
F LB
BITWRAYY)  233+£08 7.1+£14 3 222401 70+15 3 221405 55+12 4
DIBVRRLADY  -193£02 6707 6 —20.0+05 52+19 5 -19.8+04 63+04 6
A1 i -15.7+0.6 88+0.3 3 -14.6+04 7.7+04 5 -146+03 7.0+1.0 3
LT P -163+03 9.6+04 2 -16.0+0.4 88+04 4 -148+0.3 8.0+03 4
H -15.9 9.0 1 -16.6 8.1 1 -17.6 9.3 1
JEAT A -184+04 92+10 5 -183+0.1 10.5+14 5 -19.6+0.2 10.0+08 5
eSS
Py 2R
e -173+09 144+14 3 107.7 + 16.0 -16.5 15.7 1 117.0 -17.0+0.6 15.0+0.6 5 106.2+7.8
Pelates quadrilineatus
TR
. +Lf . -162+04 15.1+0.5 6 989+9.5 -162+04 16.0+0.3 4 803+19 -164+0.2 152+0.5 6 79.0+4.6
Evynnis cardinalis
R
-16.1+0.3 143+0.3 6 2479+18.1 -16.1+0.1 13.9+0.1 3 2550+ 132 -157+0.2 13.8+0.3 6  239.0+2238
Cynoglossus arel
W
. -174+15 129+26 5 13124237 -181+1.0 129+0.6 6 1534+155 -16.7+£04 13.5+0.3 2 188.5+13.4
Siganus fuscessens
Pt
. -16.0+0.3 144+06 4 102.0+72 -16.6+0.1 144+02 6 102.5+64 -165+02 14.7+04 6 102.3+9.5
Upeneus subvittatus
FhAie B £y
. . —159+0.8 140+04 4 89.8+7.4 -16.1 14.2 1 95.0 -16.7+0.4 14.0+0.2 3 97.8+7.9
Monacanthus chinensis
BT
-17.4 153 1 49.0 -16.4+0.5 142+0.3 4 495+47 —172+0.1 141+04 6 492+2.6
Neopomacentrus azysron
iptig -5
-17.3+0.5 16.2+0.5 6 108.5+12.4 -16.9+0.7 15.0+0.5 6 105.0 £20.2 - - -
Atule mate
BB Rl
) -16.6+0.1 15.0+0.8 2 150.5+£0.7 -16.5+0.5 15.2+0.3 6 115.7+123 - - -
Pennahia anea
YR
. -18.3 15.1 1 96.0 -179+04 147+02 3 84.0+2.0 - - -
Pampus minor
Ll
. . -16.1+0.2 14.9+0.1 6 63.8+3.9 -17.4 15.2 1 54.0 - - -
Leiognathus berbis
2% R
-159+0.1 152+1.0 2 161.0+24.0 -154+0.3 14.7+0.1 2 153.5+16.3 - - -
Pentapodus setosus
SR A
-16.0+0.5 15.8+0.2 3 83.3+442 -164+0.1 15704 2 142.5+17.7 - - -
Sargocentron rubrum
HAG 2
. . . -16.6+0.3 144+0.3 2 106.0 0.1 - - - -159+04 14.6+0.5 6 116.6 +12.9
Nemipterus japonicus
R by
-15.5 16.3 1 148.0 - - - -16.9+0.3 16.0+£0.2 3 54.0+4.4
Gerres decacanthus
HAAT 5 £
. . -179+0.7 145+09 6 141.0+7.1 - - - -18.2 13.9 1 130.0
Trachurus japonicus
REFEHE
. -16.4 16.1 1 102.0 - - - -173+£0.3 154+03 3 105.3 +£20.4
Rhynchostracion nasus
JULES s |
L - - - -16.6+0.2 14.5+0.3 4 60.8+79 -16.1£0.2 15.8+0.2 6 73.5+11.8
Apogon quadrifasciatus
2

. . - - - -15.6+0.5 155+0.5 2 137.5+36.1 -164+0.5 162+0.7 2 146.0 £ 0.1
Sillago sihama

T BRI (1 8
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Table 3 Statistical analysis of 3°C and 5'°N values of the dom-

inant fishes and their organic carbon sources among stations in

coral reefs of the Weizhou Island

e 3N

YrFh
F P F p
POM 4.992 0.045 1.544 0.278
SOM 4.136 0.041 2.099 0.162
KAV 1.529 0.240 3.444 0.112
JEAT IR 32.006 0.001 2.030 0.174
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Fig. 3 Trophic levels of the dominant fishes in coral reefs of the Weizhou Island
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Preliminary study on the trophic relationship of dominant fishes in coral
reefs of Weizhou Island in autumn

Peng Qian"?, Wang Qifang”, Song Puqing’, Huang Dingyong”, Zhang Han?, Wang Jianjia®, Zheng Xinging"**

(1. College of Marine Science, Shanghai Ocean University, Shanghai 201306, China; 2. Observation and Research Station of Coastal Wet-
land Ecosystem in Beibu Gulf, Third Institute of Oceanography, Ministry of Natural Resources, Beihai 536007, China; 3. Key Laboratory of
Marine Ecological Conservation and Restoration, Third Institute of Oceanography, Ministry of Natural Resources, Xiamen 361005, China)

Abstract: Here, stable carbon and nitrogen isotope (8"°C and 3"°N) techniques are used to estimate the trophic levels
(TL) and main carbon sources of the dominant fish in the coral reefs of Weizhou Island in autumn. Combined with
the six quantitative indicators of community trophic structure, the trophic relationship of the dominant fish in the
coral reefs of Weizhou Island in autumn is preliminarily analyzed. The results show that the 8"°C and 6N values of
different fishes are significantly different (p < 0.01). The 8"C values are between —18.3%o and —15.4%o, and the
0"N values are between 12.9%o and 16.3%o. The trophic levels of fish ranged from 2.5 to 3.4, with an average val-
ues of 3.0 + 0.8, indicating that fish in Weizhou Island are mainly carnivorous. The organic carbon sources of fish
in Weizhou Island are complex, but macroalgae and benthic microalgae are the key carbon sources fuelling fish
food webs. The food source diversity level and trophic level length (CR and NR) of fish community are 2.35 and
3.09, respectively. The total area (TA), mean centrifugal distance (CD), mean nearest neighbor distance (MNND)
and standard deviation of nearest neighbor distance (SDNND) are 4.48, 0.89, 0.40 and 0.29, respectively. These
above indicators suggest that the trophic structure of coral reef fish community in Weizhou Island has a high de-
gree of nutritional redundancy, but the food chain is short and the nutritional diversity is low. The coral reef ecosys-
tem in Weizhou Island is incomplete in food web structure. In the future, it is necessary to carry out appropriate

control and restoration measures to restore the structure and function of the coral reef ecosystem in Weizhou Island.

Key words: coral reef fish; trophic relationship; carbon and nitrogen stable isotope; Weizhou Island
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