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Grain size distribution of surface sediments in the area off southeast Hainan Island and its implications for

environmental interpretation

ZHAO Li, CAI Guangiang, ZHONG Hexian, LI Bo, ZOU Liqi, LI Shun, HAN Yanfei

1.Key Laboratory of Marine Mineral Resources, Ministry of Natural Resources, Guangzhou Marine Geological Survey, Guangzhou 510760, China
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Abstract: 377 surface sediment samples from the sea area off the southeast of Hainan Island are analyzed for grain size distribution and
sediment classification. Using the multivariate statistical method in addition to transportation trend analysis, the relationship between the grain
size distribution patterns and their bearing on source and hydrodynamic conditions is discussed. There are 13 types of sediments in the study
area. Sediments are mainly composed of silt and sand and dominated by fine silt (6~ 8®), with a Mz value of 5.73® and poor sorting. Obvious
differences in sediment grain size are observed in different sea areas. Gravel-bearing sediments occur mainly in the north coast; sandy sediments
are distributed in the middle of the study area in a NE-SW direction within a water depth of 80~ 120 m; and silt and clay sediments in the
southwest coast, the north central sea area and the southeast sea area. Based on the differences in geographic locations, sediment sources and
hydrodynamic conditions, the study area is divided into three sedimentary districts. The District I is dominated by gravel-bearing coarse-grained
sediments, which are mainly formed by runoff and strong wind waves along the Hainan Island. Sediments are sourced from coastal erosion and
local rivers such as the Wanquan River and deposited in strong dynamic environments; The District II is dominated by sandy sediments formed
by the mixed relict and coastal deposits under the joint action of surface currents, wind wave. runoff and coastal erosion. A small amount of
fine-grained materials may come from the Pearl River Basin and other offshore complex sources. The District 111 is dominated by fine-grained
sediments, affected mainly by coastal currents, wind waves and South China Sea warm currents. It is assumed that most of the sediments in this
region are sourced from river input, coastal erosion and some fine-grained materials from complex offshore sources by weak hydrodynamic.

Key words: particle size analysis; multivariate statistics; grain-size trend analysis; sedimentary environment; the sea area off southeast of Hainan Island
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Fig.1 The location of study area and sampling stations

Black dots represent sampling stations.
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Table 1  Grain size parameters of surface sediments in the southeast of Hainan island
£X (n=377) IX (n=36) X (n=101) HIX (#=240)
R/
wRAE wAME CTHE RRE &M FHIE RKRE &ME CFHIE RRE &ML FHIE
<=2 28.39 0.00 0.81 28.39 1.80 7.42 10.93 0.00 0.30 2.83 0.00 0.03
—2~-1 29.98 0.00 1.02 29.98 4.56 9.28 6.95 0.00 0.35 4.97 0.00 0.06
-1~0 46.24 0.00 1.68 46.24 3.48 14.64 12.75 0.00 0.75 6.02 0.00 0.12
0~1 34.77 0.00 2.59 34.77 5.41 18.12 12.55 0.00 2.61 9.79 0.00 0.25
1~2 40.81 0.00 4.92 40.81 2.06 15.53 32.09 1.07 10.24 14.91 0.00 1.09
2~3 43.26 0.00 8.67 18.93 0.15 4.98 43.26 8.20 22.24 12.66 0.00 3.51
3~4 29.29 0.04 7.62 13.96 0.13 3.71 29.29 3.25 13.29 18.18 0.04 5.82
4~5 21.71 0.24 6.71 12.78 0.24 3.52 14.57 1.16 4.84 21.71 1.67 7.97
5~6 25.48 0.00 11.09 8.28 0.00 3.65 11.31 0.00 6.83 25.48 7.55 14.00
6~7 27.25 0.00 15.96 10.87 0.00 5.20 17.29 0.00 10.18 27.25 11.35 20.00
7~8 29.38 0.00 16.82 11.74 0.00 5.66 19.92 0.00 11.76 29.38 10.08 20.63
8~9 21.78 0.00 11.93 9.32 0.00 437 15.66 0.00 8.83 21.78 4.86 14.37
9~10 10.88 0.00 5.78 4.84 0.00 2.27 7.92 0.00 4.29 10.88 1.77 6.94
>10 9.26 0.00 4.41 3.50 0.00 1.67 6.39 0.00 3.48 9.26 1.46 5.21
e 4533 0.00 1.83 4533 6.37 16.70 12.55 0.00 0.64 6.69 0.00 0.09
{0 92.8 0.04 25.47 92.80 24.64 56.97 89.90 20.17 49.14 43.12 0.04 10.78
B 76.04 0.24 50.58 36.31 0.24 18.03 53.52 6.63 33.61 76.04 38.27 62.60
it 37.86 0.00 22.12 17.36 0.00 8.30 29.31 0.00 16.59 37.86 8.09 26.52
Mz 7.83 —-0.67 5.73 3.75 —-0.67 1.97 6.23 2.35 4.77 7.83 4.40 6.69
si 6.39 0.91 232 6.39 0.91 3.25 3.77 1.42 2.61 3.50 1.42 2.05
Ski 0.73 -0.25 0.06 0.55 -0.23 0.26 0.73 -0.22 0.21 0.31 -0.25 —-0.03
Kg 2.23 0.64 0.97 2.03 0.66 1.05 2.23 0.64 0.91 1.18 0.69 0.98
Md 7.83 —0.75 5.63 4.11 —0.75 1.33 6.72 224 4.46 7.83 4.61 6.77
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Fig.2 The classification of sediments!"”!

A. Textural classification of gravel-bearing sediments: G-gravel, sG-sandy gravel, msG-muddy sandy gravel, mG- muddy gravel, gS-gravelly sand, gmS-
gravelly muddy sand, gM- gravelly mud, (g)S-slightly gravelly sand, (g)mS- slightly gravelly muddy sand, (g)M- slightly gravelly mud, S-sand, mS- muddy
sand, sM- sandy mud, M-mud; B. Textural classification of gravel-free sediments and sedimentary rocks:S- sand, zS- silty sand, mS- muddy sand, cS-clayey

sand, sZ-sandy silt, sM- sandy mud, sC- sandy clay, Z-silt, M-mud, C-clay.
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Fig.3 The distribution of sediments in the southeast of Hainan Island
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Fig.4 Grain size frequency curves of surface sediments in the southeast of Hainan island

n is the number of samples, different color curves represent different station samples.
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Table 2 Characteristics of grain size parameters of various types of sediments in the southeast of Hainan island

PIRARTY T 5 Le A% Mz Md Si Ski Kg
1 WA (sZ2) 26.79 (n=101) 6.15 6.27 2.29 —0.04 0.90
2 Wi (2 26.53 (n=100) 6.98 6.96 1.77 0.03 1.00
3 W (sMD 18.04 (n=68) 6.24 6.43 2.46 -0.07 0.87
4 BRI (gmS) 7.16 (n=27) 2.33 1.43 3.46 0.35 1.08
5 JFS (mS) 6.37 (n=24) 4.06 3.12 2.53 0.54 1.08
6 i (MD 451 (n=17) 7.20 7.23 1.92 —0.04 1.06
7 FERE C (@) MD 239 (n=9) 4.56 4.49 3.09 0.03 0.78
8 TR (gM) 3.39 (n=9) 3.88 3.94 3.74 —0.02 0.79
9 WFR (28 2.39 (n=9) 4.12 3.45 2.18 0.47 1.35
10 ERRER ( () mS) 1.59 (n=6) 3.37 2.74 2.74 0.27 1.10
11 PR (g9) 1.06 (n=4) 0.34 0.32 125 0.02 1.20
12 W (sG) 0.53 (n=2) —0.65 -0.71 1.14 0.08 0.92
13 PRSI (msG) 027 (n=1) 0.83 1.03 6.39 —0.18 1.25
hst 100 (n=377) 5.73 5.63 2.32 0.06 0.97
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Fig.5 Distribution of grain size parameters and grain size fractions in the southeast of Hainan island
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Different points represent different types of sampling stations.
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