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Fig.3 Comparison of the major element composition of the

area and its relationship with sediment types
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1 MREXRENBYTEHEXREHE (n=247)

Table 1 Correlation coefficient of elements in surface sediments of the study area(n=247)

Mz SiO, ALO; Fe,0; MgO CaO Na,0O K,0 P,0s TiO, MnO CaCO; Ba Co Cr Cu Ni Pb V Zn Zr Sr

Mz 1.00
SiO, -0.86 1.00
AlLO; 0.90 -0.73 1.00
Fe,O; 0.83 —0.76 0.89 1.00
MgO 0.68 —0.78 0.82 0.77 1.00
CaO 0.65 —0.86 —0.48 0.10 —0.04 1.00
Na,O -0.72 0.75 0.54 -0.02 0.34 —0.88 1.00
K,0O -0.09 0.28 0.74 0.49 0.56 —0.78 0.65 1.00
P,Os 0.74 -0.68 0.05 0.87 0.39 0.30 —0.16 0.11 1.00
TiO, —0.43 -0.25 091 0.51 0.87 —0.46 0.69 0.53 0.07 1.00
MnO 0.59 —0.43 —0.09 0.35 0.06 0.29 —0.36 —0.05 0.57 —0.11 1.00
CaCO; 0.68 —0.75 —0.49 0.08 —0.07 1.20 —0.89 —0.66 0.24 —0.48 0.28 1.00
Ba 0.59 —0.04 —0.29 0.30 —0.26 0.10 —0.22 0.12 0.48 —0.41 0.19 0.11 1.00
Co 0.81 —0.59 0.69 0.75 0.82 -0.10 0.37 0.49 0.56 0.70 0.21 —0.12 —0.02 1.00
Cr 0.86 -0.71 0.76 0.57 0.77 -0.08 0.07 0.42 0.17 0.71 0.05 —0.09 —0.22 0.59 1.00
Cu -0.26 -0.90 0.65 0.60 0.69 0.11 —0.16 0.33 0.23 0.58 0.20 0.10 —0.13 0.56 0.90 1.00
Ni  0.84 —0.67 0.83 0.66 091 —0.12 028 0.51 032 0.80 0.13 —0.14 -0.24 0.87 0.85 0.81 1.00
Pb  0.58 —0.24 0.53 0.66 0.53 —0.24 0.37 0.50 0.51 0.50 0.28 —0.25 0.11 0.80 0.36 0.39 0.64 1.00
vV 0.60 —0.81 0.63 0.86 0.74 0.01 0.04 044 0.61 0.59 029 0.00 0.14 0.80 0.80 0.80 0.85 0.64 1.00
Zn 0.08 —0.62 0.81 0.67 0.83 —0.15 0.31 0.54 0.30 0.77 0.05 -0.17 —0.16 0.83 0.78 0.76 0.90 0.70 0.76 1.00
Zr -0.87-0.03 0.13 0.02 —0.06 —0.11 —0.19 0.10 —0.15 0.12 0.06 —0.11 0.05 —0.27 0.41 0.40 0.03 —0.24 0.19 -0.01 1.00
Sr 0.79 —0.82 —0.67 —0.04 —0.31 0.88 —0.66 —0.59 0.26 —0.61 0.23 0.89 0.34 -0.25 —0.33 —0.14 —0.35 —0.26 —0.15 —0.33 —0.16 1.00
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Table 2 Element enrichment factors in the study area

Ba Co Cr Cu Ni Pb V Zn Zr Sr

AX 148 132 144 1.02 137 1.83 127 1.10 0.98 1.38
ME 1.01 1.38 136 091 1.41 1.81 1.19 1.14 0.63 1.00
WK 118 1.26 140 1.04 1.37 1.73 1.21 1.10 0.96 0.99
MR 1.61 1.09 1.37 0.89 1.17 1.61 1.14 0.97 121 1.10
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Table 3  Element factor loading matrix in the study area

(rotated by variance maxima)

LR Fl F2 F3 F4
Ni 0.97 0.10 0.06 -0.03
MgO 0.94 0.02 -0.02 -0.13
Zn 0.92 0.14 0.09 -0.08
Cr 0.88 0.02 -0.03 0.39
Cu 0.84 -0.16 0.08 0.42
AlO, 0.84 0.46 -0.11 0.06
A% 0.84 -0.01 0.45 0.14
Co 0.84 0.13 0.31 -0.37
TiO, 0.84 0.37 -0.21 —0.04
Fe,0; 0.69 -0.06 0.61 -0.03
Pb 0.60 0.28 0.46 -0.37
CaO -0.02 -0.99 0.08 -0.06
CaCo, -0.04 -0.98 0.08 -0.05
Sr -0.30 -0.85 0.25 -0.10
Si0, -0.56 0.78 -0.17 -0.03
Na,O 0.22 0.77 -0.19 —-0.38
K,0 0.46 0.69 0.23 0.07
P,0s 0.31 -0.20 0.82 -0.21
Ba -0.28 0.00 0.81 0.10
MnO 0.09 -0.23 0.59 0.05
Zr 0.07 0.08 0.00 0.94
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Fig.9 Geochemical areas of surface sediments in the
Bohai Strait
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Table 4 Content of major elements in each geochemical areas of the study area /%
Si0,  ALO;  Fe,0;  MgO Ca0  Na,0 K,0 P,0s TiO, MnO  CaCOs
AE 70.02 11.96 10.12 2.22 9.15 2.35 3.13 0.32 0.51 0.32 16.39
o /M 54.02 8.07 3.62 1.04 3.40 1.69 242 0.13 0.31 0.05 5.07
TR B TR X
BB 62.61 9.61 5.58 1.46 7.01 2.11 271 0.18 0.39 0.17 11.73
AR 8.27 11.72 3053 2458 2621 10.39 8.67 29.06 1562 53.60 29.68
PN E 65.80 9.82 3.97 2.13 21.87 2.00 247 0.16 0.39 0.20 40.33
] . /M 4391 4.69 2.30 0.67 7.60 1.13 1.28 0.07 0.23 0.06 12.77
ZEk KB X
YA 58.32 7.65 2.97 1.21 12.49 1.45 2.10 0.11 0.34 0.09 22.26
TRAM 1439 2093 18.14 3551 4132 1991 1798 2470 17.63  49.63 44.08
wRAE 7698  11.56 3.86 1.53 4.79 2.86 2.75 0.14 0.52 0.09 727
. /M 67.75 9.26 2.26 0.82 1.90 1.88 247 0.07 0.33 0.04 2.13
JKIE AR 7 AT X
BB 71.57 1032 3.14 1.15 297 222 2.60 0.10 0.43 0.06 4.03
AR 3.74 7.38 13.60 17.82  36.61 12.26 3.44 19.15  13.08  25.03 49.13
PN E 76.98  10.83 331 1.42 4.03 274 2.84 0.12 0.51 0.07 5.55
\ N /M 71.66 9.26 2.51 0.86 1.95 242 2.52 0.09 0.37 0.05 2.25
T X
BB 73.96  10.11 2.92 1.17 2.62 2.55 2.64 0.10 0.44 0.06 3.43
AR 1.72 3.45 7.06 1092 22.11 3.14 2.97 8.86 8.68 10.01 28.59
PN E 7062 13.82 5.28 2.49 6.83 2.89 2.90 0.16 0.69 0.17 11.07
) N HR/ME 59.63 10.30 3.39 1.54 2.98 231 244 0.12 0.52 0.06 2.95
IR E X
BB 6558  11.99 4.15 1.96 421 2.64 2.63 0.13 0.60 0.09 6.23
B 5.32 7.49 1337 14.04 2246 5.12 4.61 7.70 6.22 29.92 29.23
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Table 5 Statistics of trace element contents in geochemical areass of the study area /10
Ba Co Cr Cu Ni Pb v Zn Zr Sr
RKME 2217.00 17.27 57.30 21.82 29.46 36.20 140.70 72.72 167.10 488.00
w/ME 738.00 10.76 28.54 5.97 16.45 21.64 52.52 41.32 46.20 263.00
B BT X
BB 1410.33 13.99 42.67 12.00 21.14 27.43 76.97 56.50 88.20 373.98
5 R 34.73 14.82 23.06 44.22 21.69 14.31 30.10 19.70 50.86 17.76
ISUN:} 638.20 11.20 55.10 15.70 24.70 20.80 71.30 53.10 189.40 693.20
w/ME 235.20 4.60 29.50 9.00 9.50 13.00 38.00 21.60 87.30 304.20
ZHILKIEX
BB 477.29 7.88 40.96 12.89 16.25 18.25 54.68 35.90 137.58 472.96
5 R 24.95 25.96 19.99 16.25 26.60 13.25 18.27 26.81 26.61 30.81
ISUN:} 1359.40 11.50 61.30 20.40 23.60 25.40 69.50 57.80 395.40 289.70
w/ME 529.40 3.90 37.10 9.60 12.70 15.00 42.60 30.90 146.40 192.10
KIE AR PG 0 X
BB 735.06 7.84 49.20 13.27 17.22 19.85 60.20 42.22 240.45 226.34
5 R 36.73 23.89 14.50 22.56 18.87 13.86 12.22 20.31 30.53 14.26
ISUN:} 598.00 11.82 50.06 9.04 21.84 25.47 57.53 51.10 85.29 274.00
w/ME 467.00 8.62 31.19 5.09 14.61 21.04 41.20 37.12 61.32 220.00
T X
BB 531.74 10.29 37.55 7.03 17.84 23.25 49.76 42.08 74.09 232.74
5 R 7.85 7.42 10.52 15.39 8.64 6.64 7.26 9.32 9.34 5.62
ISUN:} 543.00 17.78 65.14 23.53 37.06 32.96 92.82 92.38 105.19 280.00
w/ME 402.00 12.33 41.21 8.88 21.95 23.45 62.14 47.65 79.75 199.00
IR A X
BB 447.69 14.68 52.06 14.27 26.80 26.19 73.64 63.02 94.79 225.12
A5t B 5.72 10.71 1043 2654 1418 7.85 11.57 16.33 6.91 8.38
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GEOCHEMICAL CHARACTERISTICS OF SURFACE SEDIMENS IN BOHAI
STRAIT AND CONTROLLING FACTORS

CHENG Haiyan'?, JIANG Shenghui’, ZHANG Chao', ZHAO Dongdong'

(1 Qingdao Geological Exploration Institute, China Metallurgical Geology Bureau, Qingdao 266100, China;
2 College of Marine Geosciences, Ocean University of China, Qingdao 266100, China)

Abstract: Based on the grain size data of surface sediments collected at 412 stations and the geochemical data
from 123 stations in the Bohai Strait, we discussed in this paper the spatial distribution pattern of elements, ele-
ments correlation, element assemblages, sedimentary dynamic environment and sediment transportation mechan-
ism of the surface sediments, aiming at revealing the environmental significance of sediment geochemistry. The
results indicate that the major elements of the surface sediments in the study area are predominated by SiO, and
Al,Os. The content of SiO, increase and Al,O; decrease gradually with the increase in grain size of sediments.
The highest trace element in the surface sediments is Ba. The element enrichment factors of the sediments from
the study area also indicate that the distribution of element content is controlled by the grain size of sediments.
The results of cluster analysis further suggest that the spatial distribution of elements in the study area could be
subdivided into 5 areass, namely, the relict deposits area, the Laotieshan area, the east and west sides of the water-
course, the central area of the Straits and the southern part of the Straits.

Key words: surface sediments; grain size; geochemistry; trace elements; major elements; Bohai Strait
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