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Table 1 Geochemical background values (C') and toxicity response coefficients (7") of heavy metals

Cd Pb Zn Cu Cr Hg As
Ci /(mg-kg™") 0.07 19.00 23.00 15.00 60.00 0.03 7.30
T! 30.00 5.00 1.00 5.00 2.00 40.00 10.00
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Table 2 The potential Ecological Risk Index and Ecological Risk Relationship
B rhag Egi el e
C, C,<1 1<C,<8 8<C,<16 C,>16
E E' <40 40 < E <80 80 < Ei <160 160 < E' <320 El =320
RI RI< 150 150 < RI <300 300 < RI< 600 RI = 600

F In(X + 1) 7 4L 19 Bray-Curtis #H 817 %6 B4 617 . 20
FIIREER . AW SER 2 5 PR R A 56 43
#7#1FH IBM SPSS Statistics 20.0.

3 RS0

3.1 UARINEEYRE
INEHEFAOELS R WL 3, HhEA K (10.16~
26.49), H i dk# % HCC(10.16~10.99), YFX(12.39);

A B WSH(16.91) B AR 5 w78 24 BH Y ARG 858 v, #9K
T 20(23.4~24.68), pH F-HME K 7.67, % 4 5 55 i
Pes A S R AE 0.81~5.61 mg/L 2 ], f A {H IR ALE
LYH3, it % (DO < 2 mg/L) %> #i /£ LYH2 A1 HCC2,
4357 0.81 mg/L 1 1.04 mg/L, LYH1(2.05 mg/L) 3%
I TREKF .

DURR W 2 AL 3 b 1a) AR U R R 4 BB B (YT,
YFX), ¥ (T, HCC1-2, LYH1-2), # (S, LYH3) Flfib

=3 BAENNIRNEETFEE
Table 3 The environmental factors at the sampling sites
PESS EEE AL S BRI 32 BRI Hhbil
W T

YFX HCC1 HCC2 LYHI LYH2 LYH3  WSH

i 12.39 + 1.90 10.16 +1.73 10.99 +2.32 25.89+1.14 2347+174 2649 16.91

pH 8.00 + 0.08 7.72+0.14 7.34+0.21 7.19+0.20 7.43+0.13 8.17 7.83

e o i/ (mg L) 5.06 +0.70 3.79 +1.30 1.04 +0.22 2.05+1.22 0.81+0.38 5.61 3.71

SRR 7.02+0.11 6.12+0.09 6.46+0.11 6.56 +0.23 6.70 +0.31 1.99 4.40

BRI % 0.28 231 0.46 0.33 0.15 0.82 0.13

& /%S 11.97 2251 13.84 12.47 9.08 73.39 42.89

Wb & HE/%T 63.66 65.86 69.85 74.07 75.40 19.69 47.34

Ao % 24.09 9.32 15.86 13.13 15.37 6.10 9.64

JURZE AL YT T T T T S ST
MK et R (mgkg ) 425+2.82 33.96+10.08  31.67+26.35 7.92+3.56 3.81+3.21 5.67 11.21

J N A /(g kg ) 11.26 £2.96 28.35+6.63 30+15.73 13.29 +3.65 10.93 +4.75 5.24 8.49

A (mg-kg™) 320 + 96.40 2792+2108 3237+1506  3533+2493.36 1038+361.35 513 273

S PR R/ % 1.94 +0.48 3.83+0.55 7.17+1.94 3.85+1.68 5.10+1.23 211 1.71

) i (mg-kg ) cd 0.19+0.01 0.79 = 0.43 1114043 0.15+0.02 030 + 0.06 0.14 0.13
Pb 90.10 + 4.76 69.00 + 1.21 66.97 +5.10 70.37 + 8.26 68.83+£6.67  78.70 76.20

Zn 172.67+3.77  264.67+81.71  302.00 + 55.31 167.33+£25.70  183.33+5.73  127.00  108.00

Cu 47.63+1.00  63.53+13.42  82.77+251 52.03+2.23 49.03+£274  33.90 25.50

Cr 7290+1.87  91.67+13.89  12533+6.34 71.37 + 4.60 68.53+£10.77  62.30 50.40

Hg 0.10 = 0.02 0.13 +0.01 0.15+0.03 0.11+0 0.11+0 0.10 0.07

As 17.13 +3.92 13.23+0.39 12.60 + 1.34 14,17+ 1.92 14.27 +2.49 8.78 11.20
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Fig. 2 Principal component analysis of environmental factors
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Fig.3 Composition of each meiofaunal group
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a. meiofaunal group proportions (Percentage from abundance data); b. meiofaunal gro up proportions (Percentage from biomass data).
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Fig. 4 Abundance, biomass, and vertical distribution of meiofaunal abundance
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a. Abundance [ind./(10 cm?)] and biomass [pg/(10 cm?)] of meiofauna; b. vertical distribution of meiofauna (Percentage from abundance data)
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Fig. 5 CLUSTER analysis and metric multidimensional scaling plot for meiofaunal community structure

a .CLUSTER %/} #7; b.MDS 73 #7
a.CLUSTER analysis plot; b. Metric multidimensional scaling plot
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Fig. 6 Results of correlation analysis between abundance and
biomass of meiofauna and environmental factors
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Salt: salinity; DO: Dissolved oxygen content; Md: nominal diameter;
Grave: Gravel content; Sand: Sand content; Silt: Silt content; Clay: Clay
content; Chl a: chlorophyll a content ; Pha: pheophorbide Content; TOC:
Total organic carbon content; NA: Nematoda abundance; CA: Copepod
abundance; PA: Polychaeta abundance; MA: meiofaunal abundance: MB:

meiofaunal biomass
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Table 4 Spatial distributions of geoaccumulation indexes (Z,,) of heavy metals
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c. organic carbon evaluation results; d. petroleum evaluation results; e. the classification results of marine sediment quality;

f. potential Ecological Risk Index (RI) evaluation results
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Meiofaunal community and eco-environment quality evaluation
in mangroves off Chaoshan coastal zone

Fan Weifeng', Tang Rongye’, Yu Yue', Wang yang’, GengLe', Dong Jianwei', Du Yongfen'

(1. School of Marine Science and Engineering, Nanjing Normal University, Nanjing 210023; 2. Laboratory of Marine Organism Taxonomy
and Phylogeny, Qingdao Key Laboratory of Marine Biodiversity and Conservation, Institute of Oceanology, Chinese Academy of Sciences,
Qingdao 266071, China; 3. Haikou Marine Geological Survey Center, China Geological Survey, Haikou 570100, China)

Abstract: Mangroves are a crucial ecological barrier for coastal zones, and sensitive areas to climate change and
human activities, where benthic fauna responds directly to the sedimentary environment because of their intimate
contact and relatively fixed settlement habitats. In-situ observations and sample collections were carried out at
7 stations in the mangrove area off the Chaoshan coastal zone, in April 2021, for further analysis of the sediment-
ary environment, meiofaunal communities, and eco-environment quality evaluation. A total of 15 meiofauna groups
were identified. Free-living marine nematodes were the most dominant group, accounting for 90.32% of the total
abundance of meiofauna; while polychaetes were the first in biomass (58.44%). The average abundance of
meiofauna was slightly higher than that of the other mangrove forests. The spatial pattern of the meiofaunal abund-
ance exhibited a similar distribution trend to that of the abundance of nematodes and the content of chlorophyll a
(Chl a), phaeophorbide, organic carbon, and heavy metals (Cd, Zn, Cu, Cr, and Hg): all the parameters showed the
highest values in the northern of the Lianyang River, and decreased towards the south and north. Meiofaunal com-
munities in different patches shared a high similarity of 70%, and the best explanation factor for the differences in
the meiofauna community was the content of heavy metal Pb. The abundance ratio of marine nematodes to cope-
pods (N/C), the possible ecological risk index, and the sediment quality grading all indicated a poor environmental

state in the area investigated.

Key words: mangrove; meiofauna; heavy metals pollution; ecological evaluation; Chaoshan coastal zone
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