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of sediment sampling
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Fig.2 Composition distribution of gravel, sand, silt and clay
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Fig.3 Textural classification of sediments based on Folk method

a. Gravel-bearing sediments; b. Clastic sediments without gravels
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Table 1 Sediment compositions and grain size parameters of Sigengsha littoral zone
EA i FE A it/ % b/ % W/ % Wf/% SE¥Rife/e ik RS A W2
O TR D 43 1y 16.02 57.75 26.23 — 5.68 2.22 0.05 0.94
ISON 26.29 72.72 49.81 — 6.65 2.59 0.48 1.35
e/ 8.25 38.76 10.07 — 4.50 1.88 -0.19 0.71
wa 28 Sy 21.05 73.61 5.34 — 6.64 1.72 0.12 1.06
SN 28.73 80.35 9.62 — 7.13 2.00 0.24 1.20
I/ 15.50 66.40 1.52 — 6.25 1.43 0.02 0.95
b B 27 Sy 7.64 23.57 68.79 — 3.78 2.12 0.60 1.37
ITUN 13.75 41.38 88.78 — 4.62 2.73 0.73 2.90
/b 2.69 8.34 50.40 — 2.79 1.06 0.26 0.69
TR 22 Ty 0.34 0.85 98.12 0.68 2.47 0.67 -0.19 1.42
S ON 2.93 4.46 99.81 2.07 3.23 1.29 0.50 2.30
SN — — 92.55 0.02 1.47 0.30 -0.67 0.67
b ik 15 Ty 0.10 0.30 59.25 40.35 -0.09 1.49 0.14 0.81
R 0.89 2.30 68.40 59.85 1.08 1.97 0.71 1.11
1/ 0.01 0.03 39.84 31.53 -0.70 1.00 -0.60 0.52
FRIE 12 F- 17.74 61.93 20.28 0.05 5.99 2.25 -0.07 1.11
K 27.12 73.50 40.79 0.11 7.00 2.72 0.05 1.87
e/ 12.08 46.78 7.97 0.02 5.12 1.88 -0.27 0.69
R 12 1 0.13 0.34 84.64 14.89 0.61 1.19 -0.21 1.38
SN 0.89 1.70 93.56 26.23 2.03 1.83 0.18 4.35
52N 0.00 0.02 72.27 6.23 -0.24 0.85 -0.77 0.60
s 10 -y 0.41 1.21 98.38 — 2.41 0.52 -0.04 1.33
SN 2.81 6.47 100 — 3.19 1.07 0.40 2.90
/b — — 90.72 — 1.78 0.30 -0.29 0.96
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Fig.7 Deposition district in the Sigengsha littoral zone
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Table 2 Sediment compositions and grain size parameters

of sub-sedimentary environments

P SRR T Ht+ B 6 ik

/d /% % % /%
a [X. 1.42 1.27 -0.01 1.15 1.24 3.71 78.68 16.36
b X 4.73 2.10 0.27 1.13 11.93 40.15 47.89 0.04
¢ X 6.13 1.92 0.05 1.07 19.06 64.43 16.49 0.02
5 4hip

(1) DUEEvb e O ke 2 5 TR 6 R 2
FEALHE T 12 FITRW A LIRP RS R eb kb
b A BRED S 3 5 TURR ) - kL A% 728 Ak 3 TR 5 K
(=0.70~7.13 ¢) , H AR5 3 e b ] B 2 728 40 )
GyATE R Sy R R N 22— E R Ak
FHAE

(2) FF Fleming = KX, 45 5 0F 58 K PTAL
IR K B I RRAE B HE 25 44 o 00 Y0 R 3
AUV . U VD 52 A I GUAR IX | AL R T o &R 37T
X s R UURIX

(3) WEFE XU oA Ak 52 ORI R PR AK
I DADL S 1Y) 72 e [ 21 IR v 0 o N O
SR L D S | AR T R ) T2 2 PR U AR s
VEFHRENE 2 30 Ry W AR, v ] AR X B4l B R AE . 2
) b, POSE Vb R MR U IX, TR 22 B AL TL
SRR, R O URVRRAE ; AL BT Fh &R TR
DX, PURRMIPRIAR A G L), F 30 0 0o 19 i DX
P 5 NS I DURR X TURR R AR B 4, Y VD Sk i 32
BN AN R T .
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Sediment Distribution and Its Controlling Mechanism in the Littoral
Zone of Sigengsha, Hainan, China

ZHOU Le CHEN ShenlLiang CHEN Qing ZHONG XiaoJing
ZHENG WeiHeng LIU XiaoXi

( State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200062, China)

Abstract; Owing to the interaction between land and ocean, littoral zones present unique sedimentation. Grain size,
as a basic attribute of sediment, is an essential question of sediment dynamics. Grain size is controlled by sediment
source and sink, and its parameters play a significant role in determining dynamic relationship between sediment and
depositional environment. Sigensha littoral zone is located in the west of Hainan Island, the second largest island of
China, extending from the Changhua River delta on the north to the Beili Bay on the south. This zone shows diverse
sediment sources, complicated hydrodynamics and variable morphology, where special coastal evolution process is
closely connected with its sedimentary environment. A field sampling was conducted in the study area on January 2013
with 185 surface samples collected. Mastersize 2000 laser particle sizer was applied to measure grain sizes all less than
2 mm and the sediments with sizes larger than 2 mm were tested by a comprehensive method, utilizing both sieve a-
nalysis and laser particle sizer. Sediment classification and nomenclature were based on Fork method and grain-size
parameters were calculated including mean grain size M, standard deviation o, skewness Sk and kurtosis K. The dis-
tribution of grain size parameters in the study area was then acquired by Kriging interpolation. Combined with sediment
sources and bathymetric information, the sedimentary environment was divided by using the ternary diagram of Flem-
ing. At last, the controlling mechanism of sediment distribution was investigated combined with hydrodynamic factors
and morphology.

The results suggest that the entire study area comprise 12 sediment types, mainly including sandy silt, silt, silty
sand and gravel-bearing sand. Sandy silt, the mostly distributed sediment, mainly occurs in the central study area. Silt
mainly distributed in the southern study area. Similar to sandy silt, silty sand is also distributed in the central study
area. Gravel-bearing sand mostly distributed in the nearshore of the northern study area. Overall, the mean grain size
of the study area ranges widely (—=0.70 ¢ to 7.13 ¢) and presents a fining trend from north to south. The standard de-
viation of sediment ranges from 0.30 to 2.73 with mean value of 1.75. It is characterized by a worse-worst-worse trend
from north to south. The skewness changes from —0.77 to 0.73 with average of 0.09. The kurtosis range from 0.52 to
4.35 with average of 1.13 and shows mesokurtic to platykurtic pattern. Based on Fleming ternary diagram, combined
with sediment sources, hydrodynamic and topographic condition, the study area was divided into three sedimentary
districts ; Sigengsha nearshore zone, middle Beili Bay zone and Basuo port nearshore zone. In the sediment distribution
pattern, the western study area was mainly influenced by strong tidal currents. The nearshore was mostly impacted by
wave winnowing and transport and was characterized by fine sediment distributed in the middle and coarse sediment in
the two sides. Laterally, the Sigengsha nearshore zone is a high-energy coarse-grained sand area, where sand content
is as large as 78.68%, mainly affected by sediments from Changhua River. The Beili Bay zone is a medium-energy
transitional area of silty sand and sandy silt, where the grain sizes range widely. The Basuo port nearshore zone is a
low-energy area, where silt content occupies 64.43% , and where the sediment is the finest and most likely comes from
open sea.

Key words: sediment component; grain size parameter; sedimentary environment; controlling mechanism; Sigengsha

littoral zone



