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Abstract: For the Weizhou Island, which is geographically independent, the human-induced influence is more significant
to the rapid degradation of its coral reef ecosystems. the identification of dominant influencing factors on different temporal
scales remains a challenge for the local aquatic environment. It is, therefore, essential to explore the ecological status of the
coral reefs and the potential threats in Weizhou Island. The primary aim of this study is to explore the dominant influencing
factors for the degradation of the scleractinian coral community in Weizhou Island within the 10 years of 2009—2019. To
this end, the species composition, diversity, Raunkiaer frequency and Spearman correlation of the community were
analyzed. The correlations between the community composition and environmental variations of water were further discussed.

The identification of the dominant factors was performed through analyzing the ecological changes of scleractinian coral
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community in Weizhou Island over 10 years. Results demonstrated that, the coverage of scleractinian coral in the study area
significantly decreased, with the changes of the coral reef in morphology, e.g., block. It was noted that, the diversity of the
scleractinian coral community was relatively high, but scarred distribution in space of the coral community was observed.
Furthermore, the ecological structure was unstable due to the intense competition among some dominant species. It was
believed that the high loads of suspended sediments were the most important factor to affect the ecological characteristics of
the scleractiniane coral community in Weizhou Island. The spatial distribution of the dominant species was highly related to
the water depths, whilst the sediment coverages and nutrient sources significantly affected the diversity of coral populations.
Further, relatively strong competition between local large algae and the dominant species of coral reefs was observed. We
also observed that the environmental factors, nutrients and sediments, were closely correlated with the aquaculture, human

sewage, coastal engineering, coastal erosion, etc.

Key Words: Weizhou Island ;scleractinian coral ;species composition ; environmental factors
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Table 1 The dominant species of coral reefs in different water depths of Weizhou Island

KR R i RT 4 FEE HEE AL
Depth/m Family name Chinese name Latin name Important value ~ Proportion of important values
M T R V& I Porites lutea 1.202 0.097

T £ BRI SR IS 1 e SR 28 Favites abdita 1.058 0.085
T 5 IR 37 G A1 FLINHEH Goniopora stutchburyi 0.965 0.078
TP PRI AL L £ e B T Favites halicora 0.728 0.059
<5 IR T8 B Porites lutea 1.21 0.109

<5 B IR I sp. Pavona sp. 1.182 0.106
<5 TE IR 3 EC A FLIM Goniopora stutchburyi 0.664 0.06

<5 HRI SR T A e S Favites pentagona 0.63 0.057
<5 BRI SR L £ e SR 38 Favites halicora 0.599 0.054
5—10 TR T 8 I Porites lutea 1.242 0.111
5—10 [apllpiEas FEFFIE sp. Pavona sp. 1.149 0.103
5—10 AL 390 LG A FL I B Goniopora stutchburyi 1.124 0.101
5—10 PR I 3L LA e SR 3 Favites halicora 1.09 0.098
5—10 AR JE T B S 3 Turbinaria peltata 0.724 0.065
>10 TR T8 I B Porites lutea 1.188 0.107
>10 IR 30 [C A FL I Goniopora stutchburyi 1.122 0.101
>10 T IR PR sp. Pavona sp. 0.743 0.067
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SR 1 AT HCARII R 52 B AR AL/ | S8 BT AR A RV 376 BB = 3 338 ol A (0 S5 T R B 3 0 %
Yu ST 2015 AR BULE RV 2 SR DCATS A Ak B IS8 R 7 e, A 9t A ST O 82 G R (W3 3
U AR 6.51 /m?) JEER(WZO05 B BT, A e 5.80 A/m* ) HEEATI A 8 2 B REINE I AR S i, 22 B
8 ISR A R S DX AT A R AR

F2 BEMBEEEESFRERF
Table 2 The main marine environmental factors in waters of Weizhou Island
) . B/ L .
5 W/ C thpE " DO/ con/ {fﬁ" (;“gd/ ) B /m
Items Temperature saility P (mg/L) (mg/L) TJSPB“ ¢ Transparency
solids content
Ja [l Range 28.75—29.40  31.65—32.51 8.15—8.28 5.10—6.76 0.17—0.65 1.20—11.20 1.90—6.30
YI{E Average 29.12 32.08 8.21 5.85 0.35 5.27 4.09
i H M4/ (mg/L) NO3-N/ NO;-N/ NH;-N/ DIN/ PO} -P/ Chl &/
Items Oils (pmol/L) (pmol/L) (pmol/L) (pmol/L) ( pmol/L) (ng/L)
JE I Range 1.20—11.20 4.39—14.39 0.40—0.86 1.73—1.09 6.98—16.42 0.05—0.13 0.64—5.91
YI{H Average 0.01 9.26 0.63 1.73 11.61 0.09 2.20

DO . %A Dissolved ()xygen;COD;{ 2 Chemical oxygen demand ; DIN ; TCHL & Inorganic nitrogen; Chla . M4t 2 a Chlorophyll-a

R3 MMRRSISREEFRAKNEIEAGE

Table 3 Regression equations between coral community characteristics and the environmental factors

s WIRETE RAAE SREE A I U W5 7 R
Number Characteristics of coral community Regression equation with environmental factors
1 W7 55 % Coral coverage Y=-0.050xSS+0.080 (P =0.042,P<0.05)
2 PRI 240 Number of coral species Y=-0.300%SS-3.579xSC+2.175 (P =0.037, Py =0.002,P<0.05)
3 B 22 BEPEFERL Coral diversity index ¥=0.292xNH,-N+0.225 (P vy, x=0.022,P<0.05)
4 T 4 FE fE Scleractinian coral supplement Y=-75.380x0il+1.034 (P, =0.031,P<0.05)

SS. EEYSE Suspended solids conlenl;SC;f}E@%%% Sediment coverage;Oil;E?FH?@ Oils
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Fig.7 The RDA analysis of coral community, dominant species and environmental factors
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Fig.8 The trend of scleractinian coral coverage in all regions of Weizhou Island for nearly 30 years
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Fig.9 The sediment cover in coral reef of Weizhou Island
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Fig.10 The trend of annual average of inoraganic nitrogen, inoraganic phosphorus,and N/P ratio in Weizhou Island for nearly 30 years
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