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Tab.1 Species of benthic macrofauna in the mangroves of Lingshui in different seasons

%5 Number JE/Fh Genus/Species EZ Dry season 2= Rainy season

SP1 F LB (Nassarius hepaticus) *

SP2 VU 2L EUE (Nassarius siquijorensis) * *
SP3 PE 75 M (Reishia clavigera) i

SP4 N RSB (Nassarius variciferus) *

SP5 Lk #2(Monodonta labio Linnaeus) i

SP6 WA (Neritina violacea) *

SP7 W 22 B W8 Neritina turrita) *

SP8 BN <702 (Cerithidea djadjariensis) *
SP9 VA BLF W Terebralia sulcata) * *
SP10 T KM AR Batillaria cumingi) * #
SP11 A (Janthina janthina) i

SP12 L1 F0L 8% 57 W3 Cerithidea rhizophorarum) i #
SP13 /NS W2 Cerithidea microptera) i #
SP14 R 8 (Sermyla riqueti) * *
SP15 H AR R Rhinoclavis sinensis) * *
SP16 FR AR S W Cerithidea sinensis) *
SP17 BRI S5 8 Cerithidea cingulata) * *
SP18 Y MW Batillaria zonalis ) * *
SP19 LI MRS B (Uca rhizophorae) * *
SP20 AR BE(Uca arcuata) *
Ssp21 3% A XN (Penaeus vanname) i

SP22 KUk 1 AH T 1 (Perisesarma bidens) * *
SP23 75K 75 # (Metaplax elegans) * *
SP24 FAIEAHF B (Sesarma plicata) * ¢
SP25 HIH(Barbatia obliquata) * *
SP26 LMW (Geloina coaxans) *
SP27 VL5 ( Crassostrea rivularis) *
SP28 b E KL sp. A(Nereididae sp. A) i #
SP29 RIVZ sp. A(Lumbrineris sp. A) *
SP30 NSk Hsp. A(Capitella sp. A) *

E ARRAERFE X N
Note: *indicates that it was detected in the sampling area.
AN TR) L% R DX 380K B AR sh R ACAE A (14FD>S21 2 F)>S20 10 FFO>S18(9Ff) o i fhk &
ZES, MM BRI O Sy (17 FO >S17 (15 #1) >S19 BUBE RGBS , RALRMEh VPR Bobl 2 1 .
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Fig. 1 Spatiotemporal variation of macrobenthic species composition in mangrove forests in different restoration areas

Sy, S17, S18, S19, S20 and S21 in the figure represent the native mangrove area and the five mangrove areas that were

restored in 2017, 2018, 2019, 2020 and 2021, respectively.
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Tab.2 Dominance variation of benthic macrofauna in different restored mangrove areas
B KK LA TE Dominance of each sampling point
R S S17 S18 S19 S20 S21
T Y
Dominant species ~ HE&  gE EE WE 5% WE S WE SE WE % NE
Dry Rainy Dry Rainy Dry Rainy Dry Rainy Dry Rainy Dry  Rainy
Season  season  season Season  Season  Season  Season  Season  season  season  season  season
AR
(Terebralia sulcata) 0.021
v E‘iﬂ/ﬁ@i}? . 0.120 0.013 0.391 0.065 0.066 0.054 0.086
(Batillaria cumingi)
AW 7 Jeif] fet
ALK ﬂ‘im i 0.090 0.021  0.075 0.108 0.053 0.040 0.135 0.290
(Uca rhizophorae)
EARMEPR S 0.067
(Cerithidea rhizophorarum) ’
Il 0.112 0.081 0.040 0.086
(Uca arcuata)
=
P I
(Barbatia obliquata) 0.054
/INBELAD) S AR
(Cerithidea microptera) 0.040 0.097
FM KTy
(Metaplax elegans) 0.066 0.290
ERREL Yo
(Rhinoclavis sinensis) 0.036 0.118
LSy
Iﬂ%ﬂjﬁ?}&j‘m/ﬁ% 0.558 0.113 0.108 0.291 0.782 0.095 0.500 0.789 0.513 0.345
(Cerithidea cingulata)
A
J}\?ﬁ.ﬂ/ﬁg W . 0.024 0234 0084 0299 0397 0.065 0.460 0.220
(Batillaria zonalis)

VE Sy S17.S18.819.820.S21 73 ) 2 7% JFLAE X 21 b bk X 80 2017 45 . 2018 4 .2019 £E . 2020 4 . 2021 SEFF IR HEAT B E (1

SRR T

Note: SY, S17, S18, S19, S20 and S21 in the figure represent the native mangrove area and the five mangrove areas that
were restored in 2017, 2018, 2019, 2020 and 2021, respectively.
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Fig. 2 Density of benthic macrofauna in different mangrove restoration areas
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Fig. 3 Biomass of benthic macrofauna in different restored mangrove areas
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Fig. 4 Diversity index of benthic macrofauna in different mangrove restoration areas
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Tab.3 Physicochemical parameters of mangrove forests in different restoration areas

. ﬂfmaﬁ
cample physicochemical Sy S17 S18 S19 $20 S21
properties
pH 8.3020.08bc  8.530.05a 840+0.00ab  8.33+0.05b 8.1320.05cd  8.00+0.08d
HHLF OM 274+045h  6.07+0.97ab  624+173ab  649+2.13ab  7.92+0.22a 5.01=0.15ab
Sﬁiﬁ"ﬁ HESENH+4-N  4.732021c 575:022b  4.83202lc¢ 761+0.09a  4.82+0.09¢ 2.760.12d
Fﬁé A= TP 306.00£63.69a 285.33+3.86a  262.00+44.32a 265.67+25.63a 316.33+10.34a 204.67+36.48a
Se?;yn RN 0.0120.00b  0.04+0.00a 0.02+0.00ab  0.02+0.00ab  0.0320.00ab  0.02+0.00ab
KT 36.30+0.21 36.10+0.05 3458+0.36 35424025 35.61+0.17 35.52:+0.06
éﬁi hEEPSU 32.560.13 3274002 32.64+0.02  3040£0.04  31.73x0.00  32.43+0.03
R DO 9.23+0.07 9.24+0.07 8.90+0.22 10.52+0.18 9.58+0.21 11.33+0.16
pH 8.93+0.06a 8.80+0.00b  8.87+0.06ab  8.50+0.00¢ 8.90+0.00a 8.80+0.00b
HHLF OM 16.10£0.17b  18.43+0.15a  13.7720.12¢ 8.09+0.04c  12.07+0.40d  7.27+0.13f
s{gﬁﬁt FEASRNH+4-N  05240.02bc  0.67+0.05b 1.19+0.09a 0.43+0.03¢ 0.56+0.06bc  1.04+0.07a
FE L TP 871.33+2.89¢  938.33+2.08a  882.00+5.57b  395.33+3.51f  552.00+2.65d  517.00+2.65¢
sirsy(m SMATN 0.75+0.02¢ 0.90+0.03a 0.82+0.02b  040£0.02d  043x0.01d  0.33x0.00e
AKUET 21.60£0.10  2330£020  23.70z0.10  23.37+0.15 2147006  21.33+0.06
‘gﬁ #hE PSU 32.69+0.06  33.03+0.08 33.32+0.11 33.14+0.10  33.14+0.02  33.05+0.09
Hf4E DO 8.12+0.03 10.67+0.36 8.32+0.15 9.65+0.30 7.34+0.27 8.58+0.03
¥E:P<0.05. Note:P <0.05.
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Changes and influencing factors of macrobenthic community

structure in mangrove forests returning ponds to forests

YIN Lianzheng'?, QIN Yonggiang’, SU Yuanyuan'?, LEI Jun'?, ZENG Ruohan'?,
LI Ping’, DIAO Xiaoping'
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Abstract: Due to the influence of human activities such as pond aquaculture, the mangrove forests in Lingshui,
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Hainan Province have been seriously encroached. Since 2016, Lingshui has started to implement the ecological
restoration project of mangrove wetlands by returning the ponds for aquaculture to the forests. In order to
understand the characteristics of macrobenthic community changes and their relationship with environmental
factors during mangrove restoration, surveys were made of benthic macrofauna in mangrove forests at five
different restoration stages (2017—2021) and one natural mangrove area in December 2022 (dry season) and
June 2023 (rainy season), respectively. A total of 30 species of benthic macrofauna belonging to 4 classes, 9
orders and 18 families were collected and identified. The main dominant species in both natural and restored
mangrove forests are gastropods and mollusks, such as the pearl-banded crab snail, the longitudinal-banded
beach snail, the mangrove fiddler crab, etc. The number of species, habitat density, biomass and diversity index
of mangrove macrobenthos in the mangrove restoration area showed an increasing trend with the increase of the
restoration period, indicating that the community structure of benthic macrofauna was becoming more and more
stable and the quality of mangrove habitats has been improved in the return-pond-to-forest restoration project.
Moreover, in terms of seasonal distribution, the number of macrobenthic species and habitat density were higher
in the dry season than in the rainy season; whereas the number of dominant species, biomass, and diversity
indices were lower in the dry season than in the rainy season. Correlation analysis showed that pH and total
nitrogen content of the sediment were the main environmental factors affecting the distribution of mangrove
macrobenthos. All the results showed that the mangrove restoration project of returning ponds to forests had
improved to some extent the eco-environment quality of the mangrove restoration area and that the community
structure of the benthic macrofauna was obviously correlated with the restoration time, but it will take a long time
to recover to the level of natural mangrove forests. These results can provide basic information for conservation of
mangrove benthos microfauna diversity and ecological restoration of the mangroves.

Keywords: benthic macrofauna ; community structure ; ecological restoration ; mangrove ; physiochemical factors
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