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Fig. 1 The map of the South China Sea and location of the study area
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Table 1  The trace elements, REEs average contents and character parameters

for surficial sediments from the southwestern SCS(X107°)

2D (16) (18) (55) vee PAAS
Co 19. 94 19.58 28.92 22.72 17.3 25.7 18 26
Cu 41.07 65. 68 57.21 51.62 28 50 38 396
Ni 75.03 90. 83 68. 06 76.13 47 58 35 184
Cr 97.82 87.83 91.19 93.27 92 124.5 86 61
Zr 64.07 52.38 100. 7 73.15 193 200 270 180
Rb 77. 34 65.53 123.8 89.37 84 160 93 103
Sr 589 602 185 462 320 200 100 240
Cs 5.40 5.51 8.51 6.41 4.9 15 7.4 9.5
Ba 828 1122 687 850 624 650 340 3060
Sc 9.90 8. 74 14.07 10. 96 14 16 16.5 26
\Y% 77.58 70.51 114. 4 87.67 97 150 105 118
Nb 8. 87 7.90 15.53 10. 77 12 1.9 22 18
Hf 2.40 2.38 3.51 2.75 5.3 6.3 8.4 8.2
Ta 1. 09 1.19 1.75 1.33 0.9 1.12 1.7 1.1
Th 7.81 7.30 11.68 8.93 10.5 12.3 15 9
Y 16. 10 15. 80 16. 40 16. 11 21 27 30 68
SLREE 102. 2 97.1 160. 3 119.7 133.8 152. 8 256.7 127.1
SHREE 16. 41 16. 21 20. 40 17.61 14. 34 20.11 22.53 14. 98
SREE 118.6 113.3 180. 7 137.3 148.1 173.0 279.2 142.1
L/H 6.22 6.01 7.92 6.73 9.33 7.60 11.39 8. 49
(La/Sm), 4.27 3.66 3.43 3.87 4.15 3.53 4.62 2.46
(Gd/Yb), 2.47 2.37 2.69 2.52 1.62 1. 36 2.31 1. 69
SEu 0.66 0.69 0.65 0.66 0.69 0. 68 0.63 0. 83
dCe 1. 04 1. 07 1. 64 1.24 0.97 1. 05 1.02 0.93
La/Y 1. 60 1.47 1.94 1.68 1. 48 1.19 2.03 0. 38
Nb/Ta 9.23 8.07 9. 87 9.13 13.33 1.70 12. 94 16. 36
Zr/HI 27.11 22.41 29.63 26. 84 36.42 31.75 32.14 21.95
Th/Sc 0. 80 0. 84 0. 84 0.82 0.75 0.77 0.91 0. 35
La/Sc 2.63 2.70 2.29 2.54 2.21 2.00 3.70 1. 00
Th/Cr 0.09 0.09 0. 14 0.11 0.11 0.10 0.17 0.15
La/Co 1.31 1.22 1.17 1.24 1.79 1.25 3.39 1. 00
Th/Co 0.39 0. 37 0.41 0. 39 0.61 0. 48 0. 83 0.35
La/Nb 2.95 3.03 2.07 2.69 2.58 16. 84 2.77 1.45

:L/H =3SLREE /SHREE,n ,UCC [22],PAAS [23].
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Fig. 2 Trace elemental spider diagram of surficial sediments from southwestern SCS
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Fig. 3 Chondrite-normalized REE distribution patterns for surficial sediments from southwestern SCS
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Table 2 The results factor and correlation analysis for surface sediments from the southwestern SCS

R

1 2 3 SiO; Al Oy MnO CaCO;
SiO; 0.93 —0.11 0.01 SiO; 1.00 0. 86 —0.38 —0.96
Al Oy 0.97 —0.02 0.07 Al Oy 0. 86 1. 00 —0.30 —0.95

MnO —0.31 0. 86 0.25 MnO —0.38 —0.30 1. 00 0. 24

CaCO; —0.97 —0.04 —0.09 CaCO; —0.96 —0.95 0. 24 1.00
Co 0. 82 0.16 0.38 Co 0.77 0.81 —0.03 —0.85
Cu 0. 04 0. 37 0.81 Cu 0.08 0.07 0.43 —0.16

Ni —0. 20 0. 69 0. 60 Ni —0.22 —0.17 0.77 0.10
Pb 0.29 0.02 0.73 Pb 0.28 0.27 0.21 —0.33
Cr 0.17 0. 89 —0.07 Cr 0. 04 0.17 0. 68 —0.19

Sr —0.94 0.05 —0.11 Sr —0.93 —0.87 0.33 0.93
Zn 0.57 0. 39 0.55 Zn 0.49 0.59 0.27 —0.62
Zr 0. 90 0.02 —0.17 Zr 0. 84 0. 87 —0.31 —0.87

Ba —0.57 0.31 0.53 Ba —0.56 —0.58 0.56 0.52
Sc 0.91 0.03 0.05 Sc 0. 81 0.95 —0. 27 —0.90
A 0.93 0.11 0.11 \ 0. 82 0.96 —0.17 —0.92
Rb 0. 90 —0.07 0.05 Rb 0.81 0. 94 —0.29 —0.89
Nb 0.98 —0.12 —0.06 Nb 0.95 0. 94 —0.42 —0.96
Cs 0. 89 —0.16 0.18 Cs 0.78 0. 90 —0.39 —0.85
Hf 0. 84 0. 37 0. 00 Hf 0. 68 0.78 0.05 —0.79
Ta 0.72 0.21 0.12 Ta 0.58 0. 62 0.02 —0.65
Th 0.95 0.12 0.15 Th 0. 84 0.92 —0.15 —0.93
La 0. 69 —0.04 —0.29 La 0. 69 0. 74 —0.34 —0.71

60.90% 14.90% 6.30%
60.90% 75.80% 82.10%
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THE GEOCHEMICAL CHARACTERISTICS OF TRACE ELEMENTS
AND REES IN SURFICIAL SEDIMENTS OF THE SOUTHWESTERN
SOUTH CHINA SEA AND THEIR IMPLICATIONS

CAI Guangiang, QIU Yan, PENG Xuechao, ZHONG Hexian

(The Department of Offshore Marine Geological Survey, Guangzhou Marine Geological Survey, Guangzhou 510760, China)

Abstract: This paper presents the trace elements and REEs composition of the surficial sediments from the
southwestern South China Sea (SCS). The results show that the samples have relatively low Zr, Sc, V.,
Nb, Hf, Th, REEs contents and high Co, Cu, Ni, Ta, Rb, Cs, Sr, Ba contents, compared with the up-
per continental crust (UCC). The sediments from marine basins have higher Co, Zr, Sc, V, Nb, Hf, Ta,
Th and REEs abundances than those from the continental slope. Factor and correlation analyses indicate
that most of these elements are land-derived. The immobile elements such as Th, Cr, Co, Sc, Nb, Zr, Hf
and REEs are indicators of source rocks. There shows no influences from weathering, transportation and
diluting effect of biologic materials. The high La/Sc, Th/Sc, Th/Cr, Th/Co ratios and UCC-like rare
earth elements distribution patterns characterized by high SLREE/SHREE ratios and low §Eu values sug-
gest that the source of the studied sediments are mainly from continental crust with felsic rocks as the ma-
jority, but the contribution of basic/ultrabasic rocks is ignorable and the volcanic clast content in the sedi-
ments is also very low. With reference to the geography of the studied areas, the geochemistry of surficial
sediments from the southwestern SCS indicates that the materials are mainly from neighbour continents,
probably the Indo-China block. Both the continental slope and marine basins show a common provenance
according to their similarity in trace and rare earth elements compositions.

Key words: trace elements; rare earth elements; provenance; South China Sea



