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Mangrove coast is a special type of biological coast and it provides a variety of ecosystem services.
To understand the evolution of the habitat of mangrove wetland, sediment cores along a hydrodynamic
gradient in the inner and outer gulf of Yingluo Bay, the grain size characteristics (average grain size,
sorting coefficient, skewness and kurtosis) of the sediments in the horizontal and vertical directions were
analyzed using the moment method. The results showed that the sediments were mainly composed of silt

and sand components, the surface samples of mangrove zone showed a trend of refinement with the
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maturation and deposition process of mangrove forests. The grain size distribution curve showed that the
outer mangrove was more affected by hydrodynamic conditions than inner mangrove. The deposition
processes of inner zone and outer zone were similar. The inner deposition was complicated by the
influence of hydrodynamic conditions and biological processes. However, the sedimentary environment of
the pure stand of Avicennia marina was relatively stable. Grain size parameters were affected by the
hydrodynamic conditions and biogeography processes, and spatial heterogeneity was significant. In
horizontal direction, the average particle size of the inner sample line of the bay turned to be small
(texture coarsening) from inside to outside. The average particle size of the outer samples showed no
obvious trends but become finer in intermediate zone distributed with Rhizophora stylosa trees. The
sediment segregation was poor to worse, the frequency curve was negative biased to positive bias, and the
peak presented from flat to sharp distribution. In vertical direction, the average particle size decreased
from the surface to deeper layer, the separation became worse, the skewness increased, and the peak
state increased too, reflecting the deposition process of the forest understory environment. The correlation
analysis showed that the grain size parameters of the sediments were related to different volume levels, the
average grain size and kurtosis parameters were positively correlated with the content of clay and grains,
and negatively correlated with the sand content, the separation coefficient and skewness were negatively
correlated with the fine particulate matter content. The average grain size was positively correlated with
the kurtosis, but negatively correlated with the sorting coefficient and the skewness. The separation
coefficient was negatively correlated with the kurtosis, and the skewness was negatively correlated with the
kurtosis. A variety of roles were involved in the formation of sediment, and mangrove forests changed the
hydrodynamic conditions of the coast, which affected the deposition process in turn. The results are
significant to understand the biomechanical processes of mangrove wetlands on a century scale.

Key words mangrove; wetland; sediment; grain size
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Fig. 1  Location of sampling sites in study area
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Fig.2  Grain size composition of the core sediment groups
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Fig.3 Cumulative area ratio of grain size composition in core sediments
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Tab.1 Average(SE) of grain size parameters in the core sediments
R 3 kiR SIVERE i FE 353
Sample Average grain size Sorting Skewness Kurtosis
Curve form of grain size distribution - §
point (M) coefficient (o ) (Sx1) (Kg)
Al FLlfe WU Single peak , double peak 6.34¢(1.05¢)™ 2.29(0.44)" 0.08(0.11)* 1.05(0.10)*
Z ¢ Multiple peak el ’ ’ ’ ' ’ ’
A2 4t JUUE Single peak, double peak 5.86¢(0.56¢)" 2.39(0.15)" 0.10(0.09) 0.97(0.09
. R ’ . . g .1 . « . 97(0. #
Z & Multiple peak o 2 ( ) ( ) ( )
A3 KLU Double peak 5.11¢(0.51¢)° 2.70(0.15)° 0.37(0.14)° 0.78(0.10)"
BI Wi Double peak 5.10¢(0.58¢)" 2.74(0.18)* 0.21(0.18)" 0.81(0.07)"
B2 X Z 1 Double peak, multiple peak 6.83¢(0.79¢)* 2.22(0.39)" 0.01(0.08)1 1.05(0.13)®
B3 Wi Double peak 5.60¢(0.57¢)" 2.38(0.19)° 0.29(0.16)® 0.85(0.06)"

L ARFFRHARRE R BE (P <0.05) . ¢ AILE-RAEETAE HHR

2%, T, Notes: different letters indicate significant difference from each

other at P <0.05 level. ¢ is Udden-Wentworth (U-W) equal proportional size fraction. The same as below.
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Tab.2  Correlation analysis between grain size parameters and the volume content of different grain size sediment

TiH

e FSI MSI CSI VCS VES FS MS CS M, oy Sxi K¢

C 0.965" 0.869 " 0.310" -0.542" -0.846" -0.652"" -0.389" -0.336" 0.948" -0.655"" -0.665" 0.353"
FSI 0.961 ™ 0.466" -0.506"" -0.910™ -0.732" -0.393"" -0.292 0.971™ -0.742™ -0.711" 0.489™
MSI 0.648 ™ -0.368" -0.902** -0.812" -0.433" -0.251 0.951™ -0.770" -0.744* 0.598 ™
CSI 0.353* -0.555" -0.824™ -0.359" -0.108 0.569 ™ -0.452* -0.702* 0.530™
VCS 0.505* -0.17 -0.22 0.004 -0.320" 0.184 0.117 -0.18
VFS 0.700*  0.088 0.058 -0.850" 0.528™  0.822" -0.597*
FS 0.539*  0.095 -0.822" 0.601 ™  0.786 ™ -0.554 ™
MS 0.256 -0.518* 0.555* 0.215 -0.09

cs -0.386*  0.514™ -0.02 0.29
M, -0.768 " -0.736" 0.460 "
7, 0.238 -0.388 "
Sx -0.491*

. PEIRTE 0. 01 7K¥J:j]2%$ﬁjt, * FIRTE 0. 05 K S FEA L, Notes: ™ means correlation is significant at P <0. 01

is significant at P <0. 05 level.

level , * means correlation
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