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Abstract: Timely assessment of fish resources in state-level marine ranching demonstration zone is important in promoting
the construction of marine ranching. Based on the fishery resources survey data in the southern area of Guangxi Yintan in April
2022, we analyzed the characteristics of fish resources, community stability, fish community structure and their correlation with
environmental factors to provide references for research on the ecological effects of marine ranching in Beibu Gulf. The results
show that the fish individual density, biomass density and number of species in the demonstration zone were higher than those
in the control zone. The fish species composition in the demonstration and control zones was moderately dissimilar at species
level. In addition, fish communities in both zones were somewhat disturbed. The fish community in the survey area was divided
into four significantly different clusters (p<0.05), which were located in the southern station of the demonstration zone B and
the control zone (Cluster I), the northern station of the control zone (Cluster II), the junction of the demonstration zone A and
B (Cluster III), and the demonstration zone A (Cluster IV). The average dissimilarity index of Cluster I and III was 53.88%, and
the divergent species that ranked in the top three in terms of their contribution were Alepes djedaba, Decapterus marauds and
Trachurus japonicus, while the average dissimilarity index of Cluster III and IV was 48.85%, with the top three divergent species
(T. japonicus, Leiognathus brevirostri and Saurida undosquamis) contributing to the dissimilarity index. Water temperature and

chemical oxygen demand were the main environmental factors significantly influencing the structure of the fish community in

the survey area, while dissolved oxygen and phytoplankton density had a slightly weaker effect.

Keywords: Marine ranching; Fish community structure; Environmental factor; Yintan in Guangxi
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Fig. 1 Location of survey stations
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Table 1 Mean, minimum and maximum values of environmental factor and catch parameters in
demonstration area and control area

RTEIX X BRIX
T Demonstration zone Control zone [TE s
Environment factor B (5 ME~ ) B (5 ME~ I Significance
Mean (Minimum-Maximum) Mean (Minimum-Maximum)
7K Water depth/m 11.69 (10.70~13.00) 11.87 (11.20~12.70) n.s.
B E Transparency/m 3.76 (3.50~4.20) 3.83 (3.80~3.90) n.s.
7K Water temperature/ °C 21.33 (20.90~21.80) 20.47 (20.40~20.60) Wi
ERFF Salinity/%o 32.34 (32.09~32.56) 32.35 (32.30~32.41) n.s.
TR Dissolved oxygen/(mgL™") 8.52 (8.45~8.62) 8.29 (8.10~8.50) *
fb2# 545 Chemical oxygen demand/(mg-L™") 1.69 (0.60~3.00) 2.85 (2.68~2.96) *
&\ Total phosphate/(mmol-L™") 0.67 (0.27~3.31) 0.42 (0.35~0.49) n.s.
S84 Total nitrogen/(mmol-L™") 38.64 (32.00~40.40) 41.40 (39.00~43.60) n.s.
TRIFFIYI B Phytoplankton density/(10° >m™) 595 (250~977) 241 (215~266) *
$ B Individual density/(JE-km™) 19137 (14 839~32 997) 16 852 (14 439~20 038) n.s.
YR Biomass density/(kg-km ) 1897 (1 504~2 630) 1244 (1 006~1 493) o
Fh2E%L Number of species 16 (11~21) 12 (11~13) *

F: HRYE Mann-Whitney U K%Y, n.s. TTEEVEZER; * p<0.05; **. p<0.01,

Note: According to Mann-Whitney U test: n.s.. Insignificant difference;

*, p<0.05; **. p<0.01.
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Fig. 2 Abundance biomass comparison curve of fish community in demonstration zone (a) and control zone (b)
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B 72 A TUL AP 2 R B e T T, i [
2 ArYétn . WEBEIEf . ViR Bl (S, dia-
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TR I (GR 2). HITRIES | ERe2 . 4T
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Table 2 Differences in community structure and contribution rates of different species (>4%)

e SR AE S GES Koar s Ak i e
Cluster Average dissimilarity/% Species Change in individual density Contribution rate/%
FTRIM2 Alepes djedaba Hn 6.8
W52 Decapterus maruadsi > 6.1
YYJ€f Trachurus japonicus > 5.6
JiE W ity Scorpaenopsis neglecta W 55
WP WA T4 Siganus canaliculatus Vv 5.2
HBE T &I s JEWE Leiognathus brevirostris VN 49
Cluster I & I1I JEDTAN 1185 Secutor ruconius Hm 4.4
L EEWE Arnoglossus tenuis B 4.4
YL Leiognathus berbis Hhn 43
By Scorpaenopsis diabolus b 4.3
My KA Apogon lateralis R 4.1
BEWE Konosirus punctatus VY 4.0
Yy3éfa Trachurus japonicus i 8.7
JEWIE Leiognathus brevirostris e 6.6
AP ES Saurida undosquamis N 58
W62 Decapterus maruadsi i 5.4
FEM iy Scorpaenopsis neglecta Vo 5.2
ESHIUEINY FATRIN2 Alepes djedaba W 5.1
Cluster IIT & IV 48.85 : \
fifi Platycephalus indicus Hm 4.9
LT Leiognathus berbis b 4.7
gk Sillago japonica e 44
L2 BE Arnoglossus tenuis > 4.4
JEBEAN 1145 Secutor ruconius Ham 4.1

IR Thryssa kammalensis K 4.0
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Fig.4 Redundancy analysis between fish species and
environmental factors in southern station of
demonstration zone in Yintan
Note: TEMP. Temperature; SAL. Salinity; TRANS. Transparency;
DO. Dissolved oxygen; COD. Chemical oxygen demand; TN. Total ni-
trogen; TP. Total phosphate; PHYTO. Phytoplankton density; Al. A. late-
ralis; Dma. D. maruadsi; Lbe. L. berbis; Lbr. L. brevirostris; Llu. L. luna-
ris; Lru. L. ruconius; Ped. P. edita; Pin. P. indicus; Sca. S. canaliculatus;
Sja. S. japonica; Sne. S. neglecta; Sun. S. undosquamis;

Tja: T. japonicas; Tka. T. kammalensis.

3 RDA STEREZHRIE

Table 3 Significance test of redundancy analysis results

AT

Environment factor

F p

7K Water temperature 3.336 3 0.002"

M2 A

¥y A Chemical oxygen demand 2.806 3 0.005"

44 Dissolved oxygen 2173 1 0.032"
TFIFHY) % & Phytoplankton density 21491 0.041"
JE Total phosphate 1.925 8 0.060
LR Salinity 1.3252 0.225

%A & Transparency 1.2829 0.252
SA Total nitrogen 1.1863  0.307

e **7E 0.01 P EREMSE; * 7E 0.05 K L BEMRK.
Note: **. Significant correlation at 0.01 level; *. Significant correlation
at 0.05 level.

TEFESE o IR TR DRI R DX PR R A7 22
5, FERRLEKIR . DO COD FITRIEMIY) % L
2E AR H W, A [R) A0 20 BRI DY 7 1 3
FORM S, AIERA [ A M T A ST Y
e, TR B A EOR WK AE Sy, TER
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