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Abstract: [Objectives] During the 14" Five-Year Plan period, the Pinglu Canal in Guangxi will be a
magnificent project for New International Land-Sea Trade Corridor in western China, and the Maowei Sea is a
critical point of the Canal. Maoling River and Qin River flow toward the Maowei Sea. Land-sourced
pollutants are inputted by these two rivers. The pollutants mainly include industrial wastewater and domestic
sewage, as well as pesticides and fertilizers in agricultural irrigation areas, and nutrients and organic pollutants
in surrounding shrimp-breeding pond. From 2010 to 2014, the water quality of the Maowei Sea was the worst,
with pollution readings often reaching level four. The main factors that exceeded the state standard were
inorganic nitrogen and active phosphate. The pH of some part of Maowei Sea also exceeded the state standard.
Because the outlet to sea is narrow, and too much pollutants inputted, the routine tides from Beibu Gulf cannot
effectively keep the water quality of the Maowei Sea at a healthy level. The community of macrobenthos in
the Maowei Sea in 2009 was investigated, and it was believed that the Maowei Sea was in a clean to lightly
polluted situation. Therefore, the present study aims to assess the ecological environmental level of the
Maowei Sea using intertidal macrobenthic communities, and to collect the baseline data which would support
the scientific management of the Pinglu Canal during construction and operation. [Methods] Intertidal
macrobenthos were collected at four sampling sites along the eastern coastline of Maowei Sea, Qinzhou City,
which included Sun Yat-Sen Park, Shahuan Village, Mangrove Park and Kangwangmiao Village, in October
2020 as well as in January, April and July 2021 (Fig. 1), according to the standard protocol for marine studies
(GB 12763.6-2007). One sample line perpendicular to the shoreline is set for each site, and one sample is
taken in the high tide zone, two samples are taken in the middle tide zone, and one sample is taken in the low
tide zone. Then all animals from all samples mixed together, which represent the community of macrobenthos
at the sampling site. Samplings were conducted once every season in every sample site for one year. All sites
are outside mangroves or on bare beaches. The mud samples were filtered through sieves (mesh size: 0.5 mm)
in the nearby tidal creeks. The macrobenthos samples in sediments were fixed in 5% formalin in the field. All
specimens of macrobenthos were brought back to the laboratory. The collected macrobenthos were preserved
in 75% ethanol for further examination in the laboratory. All specimens were identified by ourselves and some
taxonomy experts. All specimens were weighed by electronic balance at 0.01 g accuracy. All specimens were
counted and categorized to clarify the macrobenthic composition of each sampling site. Index of relative
importance (/r1) was calculated to clarify dominant species, main species, common species, and rare species.
Ir1 = (pi + wi) fi, where pi is the relative abundance of species 7 in the plot, wi is the proportion of the weight of
species i in the plot (%), and f; is the percentage of the number of plot of species i in the total number of plots
investigated (%). We defined Iri = 1000 as dominant species, 100 < Ir1 < 1000 as main species, 10 < Ir
< 100 as common species, and Iri < 10 as rare species. Species with Iri = 100 were considered as the
important species in the fauna community. Simpson diversity index (D), Shannon diversity index (H'), Pielou

evenness index (J) are used to scale the diversity of macrobenthos. Nonparametric Kruskal-Wallis and
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Mann-Whitney analyses were performed on the macrobenthos biodiversity index data using SPSS 26.0. Then
diversity of macrobenthic data was analyzed and compared to assess the overall environmental conditions of
the Maowei Sea. Shannon’s diversity index H' is used to assess environmental pollution, while A’ < 1, heavy
pollution; A’ value of 1 to 2, moderate pollution; A’ value of 2 to 3, mild pollution; A’ > 3, clean. Meanwhile,
macrozoobenthos pollution index (/mp) assesses pollution level, while Imp < - 6, clean; - 6 < Iwp < 0, light
pollution; 0 < Imp < 4, moderate pollution; Imp > 4, serious pollution. The multivariate analysis software
PRIMER 6.0 was used to analyze the disturbance degree of macrobenthos community, and the abundance and
biomass curve (ABC) was constructed. When the biomass dominance curve is above the abundance curve, W
is positive, which means the community is not disturbed; on the contrary; when W is negative, it means that
the community is severely disturbed and the biomass curve is below the abundance curve; When the curves
overlap, the W value is close to 0, indicating moderate interference. [Results] Total of 3 084 macrobenthos
individuals were collected from 4 sites in the intertidal zone of the Maowei Sea. According to the
classification and identification, there are 6 phyla, 8 classes, 31 families, 51 genera and 58 species of
macrobenthos in the Maowei Sea intertidal zone (Table 1). The average annual animal density is highest in
Shahuan Village (6 340 ind/m?); and lower in Sun yat-sen Park (1 240 ind/m?), Mangrove Park (3 204 ind/m?)
and Kangwangmiao Village (1 552 ind/m?). The macrobenthos composition in each sampling site is more than
50% arthropods, followed by annelids, about 10%, and molluscs, less than 2%. Small arthropods are the main
group of macrobenthos in the intertidal zone of the Maowei Sea, accounting for 41.38% of the total species
and 87.13% of the total individuals. However, the macrobenthos communities in the estuaries and intertidal
zones of the Beibu Gulf in the past, were generally composed of molluscs, arthropods, and annelids in turn as
the dominant groups. To date (Table 2), Discapseudes mackiei, Ilyoplax formosensis, Macrophthalmus
convexus, Metopograpsus quadridentatus whose Iri are more than 1000, are the dominant species, but
dominant species were not evenly distributed in the four plots, and only D. mackiei appeared in each plot. 27
main species whose Iri are more than 100 but less than 1 000 are listed in Table 2, Paracleistostoma
depressum, Notodasus sp. appeared in each plot, however, the others were not evenly distributed in plots. 19
common species whose /r1 are more than 10 but less than 100 were found, and 8 rare species whose /r1 are
less than 10 were found. According to Kruskal-Wallis analysis, the Simpson diversity index (D) and Shannon
diversity index (H') values of Shahuan Village were all lower than other three sites (Table 3). The average
indices of the Simpson diversity index (D) and Shannon diversity index (H') values were 0.435 (range 0.183
- 0.704), and 1.506 (range 0.747 - 2.256) respectively, in which the levels were significantly lower than
those in 2009 (P = 0.004, and P = 0.048 for D and H' respectively). The Pielou evenness index (J) value was
0.475 (range 0.223 - 0.696) which was statistically similar to that in 2009 (P = 0.109). Overall consideration
of abundance and biomass curve (ABC) (Fig. 2), Shannon diversity index (H') and macrozoobenthos pollution
index (/mp), environmental quality of the Maowei Sea is in moderate pollution. [Conclusion] Our results
demonstrated that the intertidal areas of Maowei Sea were dominated by arthropods, which accounted for over
41% of the total species number and over 87% of the total abundance. The dominant species (/r1 > 1 000)
included D. mackiei, I. formosensis, M. convexus and M. quadridentatus, but they were not evenly distributed

in the four sites, and only D. mackiei appeared in each site. These biodiversity indices concluded that the
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Maowei Sea is suffered from moderate pollution. The currently established intertidal macrobenthic

database of Maowei Sea can support the ecological construction and scientific operation of the Pinglu

Canal in future.

Key words: Macrobenthos; Community composition; Maowei Sea intertidal zone; Environmental pollution
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Table 1 The macrobenthic community compositions in intertidal zone of Maowei Sea, Beibu Gulf, China

BAKEY) Mollusca i B 3% Arthropoda HA551%) Annelida HAth Others
AW WiRiE AMREEEE IR AMEBOEEE R MRS R MRS T
Sampling site Number of Percentage ~ Number of Percentage ~ Numberof Percentage =~ Number of  Percentage
species (%) species (%) species (%) species (%)
Al % 2A 7 Sun yat-sen Park 5 3.87 10 81.94 9 11.61 5 2.58
YPIFT Shahuan Village 5 0.50 9 94.70 8 423 3 0.57
151 22 [7H Mangrove Park 3 0.37 8 88.51 8 10.11 1 1.01
B E i A Kangwangmiao 4 3.09 14 86.86 10 9.28 1 0.77
Village
£ 2 FREBWERE KRB RE N B MR

Table 2 The important species of macrobenthos in the intertidal zone of Maowei Sea, Beibu Gulf, China

AH T B ZAEFEEL index of relative importance, Iy

o
N Si%fis i A WA FIGAE T
Sun yat-sen Park  Shahuan Village ~ Mangrove Park Kangwangmiao Village

1 FE 7R H Discapseudes mackiei 6798 10251 10 832 5154

2 BBV Iiyoplax formosensis 673 1400 2 2435

3 BB KHREE Macrophthalmus convexus 2 1407 1690 103

4 VUi KA Metopograpsus quadridentatus 1 1510 1 495

5 W FRE O Paracleistostoma depressum 779 315 613 222

6 XUV IE Perinereis aibuhitensis 204 102 776 97

7 LM Polydendrorhynchus zhanjiangensis 79 486 758 1

8  H KR llyoplax deschampsi 1 5 2 639

9 HAKIREE Macrophthalmus japonicus 591 1 1 40
10 A H Marphysa sanguinea 546 128 0 1
11 #E/NkH Notodasus sp.1 308 103 528 108
12 EHIEFIR Iridona iridescens 513 28 2 27
13 JEFEAN 1 Mictyris brevidactylus 1 0 475 0
14 5 5 KR Macrophthalmus abbreviatus 1 0 1 382
15 /NSkit Capitella sp.2 346 1 2 13
16 XkAHF-# Parasesarma bidens 1 0 1 343
17 [ Corbicula fluminea 1 43 2 329
18 i H KHIREE Macrophthalmus erato 1 0 1 279
19 VUAIEIH Mactra quadrangularis 269 0 1 0
20 G KHREE Macrophthalmus dentatus 259 1 2 40
21 IR Neripteron violaceum 1 0 0 225
22 RMLMIMEG Tellina iridescens 194 1 17 0
23 ENE NSk Hy Barantolla sp.1 35 65 109 190
24 YREI )T Hemigrapsus penicillatus 1 0 178
25 K% Barbatia amygdalumtostum 1 47 0 178
26  HlB3kG Dosinia aspera 176 0 1 0
27 BRIV ZE Neanthes glandicincta 2 114 80 161
28 22 R0 Heteromastus filiformis 67 79 113 142
29 FeE/NkH Baldia sp.1 1 21 2 131
30 #1575 KIRE Macrophthalmus definitus 1 0 129 0
31 LREIEE Tubuca arcuata 1 0 1 108

I BUE DY N Iy value are rounded off in the table.
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K3 FRE 4 B AR RN LE RS
Table 3 The biodiversity index of intertidal macrobenthos among 4 sample sites

in Maowei Sea, Beibu Gulf, China

TREWE LUREES I T AR FEE R AL TREZFEIIEE Pielou B BRI
L Number of Density Simpson diversity Shannon diversity Pielou eveness

Sampling site species (ind/m?) index (D) index (H") index (J)
Al & 23 [7E Sun yat-sen Park 29 1240 0.581° 1.9852 0.6122
¥PIAFT Shahuan Village 25 6 340 0.183° 0.747° 0.223%
/A [7El Mangrove Park 20 3204 0.271% 1.037¢2 0.3702
TR Kangwangmiao Village 29 1552 0.7042 2.2562 0.696°
1 Mean 0.435 1.506 0.475

PREAF R R REEZ A B 2%, P<0.05, Significance (P < 0.05) is represented by different lowercase letters.
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3.2 HiE KBRS MRS SRR

eIV SRl amiky P =i E o ebiaa N )|
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71, WRHRE, IR R, EiRE
AN B EIR B 5 Jed8 o AE W) (Seaver
2016) o 73k HUZE [E] N B B PR K B B WL
PR T H (B0 2015). SRMERXS 5 R i
ARSI EEVEAL 5 I A R /N 3k B R R
FETE B AH DGR 7
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B, FREBAT RS ERMUKT . KL
B, F R Kk O KBRS = T B3
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