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Abstract; Large-scale mangrove ecological restoration projects have been carried out in the intertidal zones of Kaozhou Bay
since 2017. However, the environmental responses of macrofaunal communities in the Kaozhou Bay mangrove wetlands have
not been reported. Based on quantitative sampling data of macrofauna from two mangrove wetlands planted with mangrove
trees for 1—2 years (transect X) and 5—6 years (transect Y) near Yanzhou Bridge during four seasons of 2018—2019,

we analyzed the spatial and temporal patterns of macrofauna and their environmental effects in artificial mangrove wetland.
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Two-way ANOVA analysis showed that the species number, density, biomass, diversity index (H') and richness index (d)
of macrofaunal communities in winter and the density in summer at transect Y increased with the decrease of tidal height,
while the evenness index (J) in winter, H' and J in summer at transect Y decreased with the decrease of tidal height.
Cluster and non-metric multidimensional scale ( nMDS) analyses showed that the similarity of macrofaunal communities
between transect X and transect Y was low in winter and summer, but high in spring and autumn. The maximum spring
tide, tidal range, the species number, density, H' and d of macrofauna in winter and summer were higher than those in
spring and autumn. The species number, H' and J of macrofauna in wetlands planted with mangrove trees for 1—2 years
(transect X) were lower than those planted with mangrove trees for 5—6 years (transect Y ). These results confirm that the
tides and mangrove planting years affect the community structure of benthic macrofauna in mangrove wetlands in Kaozhou

Bay. These results can provide basic data for the conservation and ecological restoration of macrofauna.
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Fig.1 Sampling sites of macrofauna in planted mangrove wetlands near Yanzhou Bridge in Kaozhou Bay
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Fig.2  Temporal and spatial variations of macrofaunal species numbers, density and biomass in planted mangrove wetlands in

Kaozhou Bay
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Fig.3 Temporal and spatial variations of macrofaunal diversity index ( H') , evenness index (/) and species richness index (d) in planted

mangrove wetlands in Kaozhou Bay
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Table 1 Two-way ANOVA for community parameters of macrofauna in planted mangrove wetlands in Kaozhou Bay

- it Sé*ﬁ ri&'ﬁ[ﬁi/ﬁxﬁ?ﬁ =) x%ﬁﬁ/ﬁxﬁ,ﬁ
baramelers Compasison eason Transects/Sites SeasonXTransects/ Sites
df F P df F P df F P
LY/EIE ) 3 15.727  <0.001* 1 35.509  <0.001* 3 8.994 <0.001 "
Species number AR 3 10.827  <0.001* 1 4.134 0.051 3 11.027 <0.001"
Wbk 3 13.926  <0.001* 1 27.348  <0.001* 3 6.812 0.001"
WG 3 21.199  <0.001* 1 70.281  <0.001* 3 31.498 <0.001"
X Wi 3 12.697  <0.001 * 2 4.885 0.012* 6 8.235 <0.001"
Y Wit 3 41.466  <0.001* 2 20.163  <0.001* 6 9.845 <0.001 "
G5 ) 3 24.818  <0.001* 1 0.001 0.980 3 6.054 0.001 "
Density TN 3 23.017  <0.001* 1 23.748  <0.001* 3 31.424 <0.001"
Fibhsg 3 66.420  <0.001* 1 0.000 0.989 3 15.913 <0.001 "
PG 3 19.470  <0.001* 1 5.422 0.027* 3 4.321 0.012"
X Wi 3 38.435  <0.001* 2 3.587 0.035* 6 1.732 0.134
Y 1 i 3 29.966  <0.001* 2 44.476  <0.001* 6 14.794 <0.001 "
Y i 7 1 3 4.398 0.006 * 1 2.614 0.109 3 7.448 <0.001
Biomass PR 3 5.824 0.003 * 1 1.360 0.252 3 4.044 0.015"
Witks: 3 1.327 0.283 1 2.747 0.108 3 5.143 0.005 "
WG 3 2.160 0.113 1 7.983 0.008 * 3 5.431 0.004 "
X W 3 5.803 0.002* 2 3.906 0.027* 6 4.051 0.002 "
Y Wi 3 7.640  <0.001* 2 1.136 0.330 6 1.655 0.154
H' ] 3 7.370  <0.001* 1 14.381  <0.001* 3 6.277 0.001"
AN 3 3.798 0.020* 1 3.941 0.056 3 5.371 0.004 "
Wbk 3 3.350 0.031* 1 4.628 0.039* 3 1.487 0.237
WG 3 3.858 0.019* 1 8.959 0.005* 3 9.345 <0.001"
X Wi 3 11.542  <0.001* 2 1.705 0.193 6 2.368 0.044"
Y Wi 3 4.679 0.006 * 2 0.367 0.695 6 2.810 0.021*
J Wil I 3 14910  <0.001* 1 0.043 0.835 3 2.950 0.036"
TN 3 2314 0.095 * 1 0.320 0.576 3 1.566 0.217
PibRZ% 3 5.069 0.006 * 1 1.067 0.310 3 0.905 0.450
WG 3 16.672  <0.001* 1 0.000 0.994 3 3.390 0.030"
X W 3 5.219 0.003 * 2 4.065 0.023* 6 0.865 0.527
Y 3 20.877  <0.001* 2 8.496 0.001* 6 1.291 0.281
d Wi It 3 9.822  <0.001* 1 48.291  <0.001* 3 10.251 <0.001"
[ipNn| 3 9.568  <0.001* 1 14.272 0.001* 3 9.421 <0.001 "
Witksx 3 6.902 0.001 * 1 28.039  <0.001* 3 6.565 0.001 "
Wit 3 7.804 0.001* 1 50.564  <0.001* 3 26.010 <0.001 "
X Wi 3 14.992  <0.001* 2 3.608 0.035* 6 7.140 <0.001"
Y 3 20912 <0.001* 2 7.412 0.002* 6 6.916 <0.001 "
H' . ZFEPEFE L Diversity index;J: Y5 EEFE 4L Evenness index;d : - & FEHE 4 Richness index; * F/n A F Al HA B3 2%5% (P<0.05)
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Fig.4 Cluster analysis of macrofaunal community in planted mangrove wetlands in Kaozhou Bay
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Fig.5 Nonmetric multidimensional scaling (nMDS) analysis of macrofaunal community in planted mangrove wetlands in Kaozhou Bay
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Table 2 Maximum tidal height, minimum tidal height and tidal range in the four months (represents the 4 seasonal months) of 2019—2020 ( data

from the National Marine Data Information Center)

ZHy s} ] FARWE/em f/INE B/ em W22/ cm
Season Time Maximum tidal height Minimum tidal height Tidal range
2 7% Winter 20191 H7H 219 32 187
201941 A 22 H 242 6 236
202041 A 12 H 231 15 216
202041 H 25 H 217 25 192
Ty 227 20 208
#7Z Spring 20194F4 A3 H 165 44 121
201944 A 18 H 187 29 158
20204E4 A 7 H 199 25 174
2020 4F 4 A 26 H 182 34 146
Ty 183 33 150
B 75 Summer 201947 A4 H 209 -7 216
20194E7 A 18 H 198 12 186
2020427 H 6 H 209 -1 210
2020 47 A 22 H 204 2 202
1 205 2 204
B2 Autumn 2019410 H 3 H 206 52 154
2019410 18 H 201 57 144
2020410 A 6 H 184 63 121
2020 4 10 H 20 H 170 34 136
-2 190 52 139
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