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Fig. 3 Cluster of fishery organisms of the southwestern continental shelf of the Nansha Islands
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Fig. 4 The spatial distribution of trophic niches

for four fish trophic groups in the southwestern
continental shelf of the Nansha Islands
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Tab. 2 Characteristic parameters of the trophic structure of fishery organisms in the southwestern
continental shelf of the Nansha Islands

ZH0 parameter B0 unit ZHHEH5 parameter indicator
0""N {H 75 Fl(6"°N range, NR) %o 3.05
0"3C {HYEF(6"C range, CR) %o 2.95
™4 S T PR (total area, TA) %0’ 5.53
B i 0 - 24 5 (average distance of centroid, CD) %o 0.92
78 1E A VA 15 171 F (standard ellipse area corrected, SEAc) %o> 1.44
- 245 41T B9 (mean nearest neighbour distance, MNND) %o 0.10

T 4P 40T 15 B8 B 1 22 (standard deviation of nearest neighbour distance, SDNND) %o 0.08
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Tab.3 Characteristic parameters of trophic structure
of different trophic groups in the southwestern
continental shelf of the Nansha Islands

HFRERE trophic group

FIE S RARNE eV RMaE KA
characteristic "¢ TR : ] =
parameter mixed plankton benthic large
feeding feeding feeding carnivore
TA 2.23 0.36 0.13 0.40
SEAc 0.66 0.14 0.20 0.25
NR 1.93 0.51 0.46 0.84
CR 1.64 0.79 0.50 0.71

TE: NR 7R AMH VL CR SRR BRI B TA Fom A 3560 S -,
SEAc 7R DL -8 o A 5 A 1 T AR

Note: NR indicates 5"°N range; CR indicates 5"°C range; TA indicates
total area; SEAc indicates Bayesian standard ellipse corrected area.
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W BINE B Parascolopsis inermis |
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B IRGE N L A PRl o IR RAE S, LA
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Fig. 5 Trophic level continuum of fishery organisms in the southwestern continental shelf of the Nansha Islands
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Tab. 4 Characteristic parameters of fishery organisms in different sea areas of the South China Sea

51y, area

CR NR TA CD MNND SDNND

HETF HLRLYETS  typical Gulf of South Chinal®!!
K3, the Daya Bay area 1%
FE 6 PG R d, the central western South China Sea®!

4.45 4.66 11.18 1.49 0.60 0.54
4.47 438 859 1.12 0.33 0.23
349 491 948 1.20 1.69 0.74

FVPRES PERGR 2R the southwestern continental shelf of Nansha Islands!?" 3.40 430 5.80 1.00 0.37 0.43
BV UG AL IX (AR YRBIFST) the southwestern continental shelf of Nansha Islands (This study) 2.95 3.05 5.53  0.92 0.10 0.08
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Tab.5 Trophic level comparison results of major fishery organisms in the southwestern continental shelf of the Nansha
Islands with historical literature

n=12; x £SE
EIRYLE trophic level range
2 speciess

AWFSY this study SCHR[26] FishBase
WL Apistops caloundra 3.9+0.01 3.10-3.80 3.70+0.50
WRIK 4244 Nemipterus bathybius 3.8+0.03 3.20-4.00 4.00 £0.55
FEBEE Hlf Gastrophysus spadiceus 3.2+0.03 3.10-4.50 3.70+0.40
W& S A 7 il Takifugu oblongus 3.240.03 3.10-3.80 3.20+0.44
K =1% Triaenodon obesus 4.2+0.01 3.20-5.00 4.20+0.60
S RHHE Upeneus bensasi 3.4+0.04 3.20-3.80 3.60+0.38
R KRG Priacanthus macracanthus 3.4+0.24 3.10-3.50 4.10+0.60
B [QLL &tk Satyrichthys rieffeli 3.5+0.06 3.10-4.50 3.50+0.30
LVt Saurida tumbil 3.540.03 3.60-4.50 4.40+0.30
JHEELT IR Lepidotrigla brachyoptera 3.8+0.01 3.10-3.50 3.40+0.30
RWERT Dasyatis zugei 3.1+0.04 3.20-5.00 3.50+0.37
TEBER % Decapterus kurroides 3.2+0.01 3.20-4.00 3.40+0.45

Th: BEBUFIN 1. BE4E 4 FhE IRAERE; 2. WROUAH R SRR RS R MR, 3. IR 12 4. S HE FishBase B35 R 5] & ).
Note: Selection principles: 1. include all trophic groups; 2. species of the same or similar family; 3. dominant species of fish; 4. fish are
available in the FishBase.
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The trophic structure of main fishery organisms in the southwestern
continental shelf of the Nansha Islands in spring
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Abstract: Based on the fishery biological survey data of the southwestern continental shelf of the Nansha Islands area
in spring 2023, the trophic positions of major fishery organisms and the overlap of trophic niche among different
functional groups were investigated by applying the carbon and nitrogen stable isotope techniques, and trophic
continuum profiles were constructed. The results showed that the 6"°C values of the fishery organisms ranged from
—20.31%o to —17.56%o, with a mean value of (—19.07+0.72)%o, 6"°N values ranged from 7.79%o to 10.80%o, with a mean
value of (9.28+0.77)%o. Using zooplankton as the baseline organism, the trophic level of the fishery organisms ranged
from 2.95 to 4.29. Compared with other marine areas in the South China Sea, the food chain length of the main fishery
organisms in the southwestern continental shelf of the Nansha Islands area was relatively short, the initial food source
was relatively single, the width of the niche was small, the degree of redundancy of consumers in the food web was
high, and competition for food among species was intense. The results of cluster analysis of 6"°C and 8"°N values of
fishery organisms were classified into four trophic groups, namely, zooplankton feeding group, mixed feeding group,
large predator feeding group, and benthic feeding group, and the differences among the trophic groups were significant
(P<0.01). The trophic niches of fishery organisms were analyzed according to the d—space (95% confidence interval)
standard ellipse and structural parameter indexes, and it was found that the SEAc=0.66%0". NR (6"°N range) and CR
(6"C range) of the mixed feeding group were 1.93 and 1.64, respectively, which indicated that the food resources were
widely utilized and the food chain was long in this community. The niche overlap rates of the mixed-feeding group with
plankton, large carnivores, and benthic feeding groups were 7.32%, 5.42%, and 0.60%, respectively. Compared to the
pelagic zone in the central and western parts of the South China Sea, the overlap rate of trophic groups on the southwest
shelf of Nansha was relatively low, indicating that the trophic niches of fishery organisms in different layers of the
South China Sea have distinct spatial differentiation characteristics.
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