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Fig. 1 Location of sampling stations in

the western Bohai Sea
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Table 1  Chemical composition of surface

sediments in the western Bohai Sea

=iy FHME FeRid) TN

SiO; 57.5 48.6~74.9 0.10
Al, Oy 13.5 9.85~15.3 0.11
CaO 5. 54 1.61~10.0 0. 40
MgO 2.64 1.35~3.13 0.16
K,O 2.91 2.30~3.31 0.10
Na; O 3.53 2.58~4.37 0.13
TiO; 0.68 0.34~0.76 0.11
P, 0Os 0.17 0.11~0. 20 0.09
MnO 0.10 0.05~0. 23 0. 34
TFe; 04 5.19 2.60~6.53 0.10
Corg 0.41 0.09~0.75 0.41
LOI 0.29 2.64~12.9 0.29
TN 0. 06 0.02~0.10 0. 37
TC 1.32 0.36~2.46 0.33
Li 43.7 20.4~60.9 0.27
\Y% 83.4 40.6~106 0.21
Sb 0.83 0.51~1.28 0. 25
Nb 13.9 8.9~16.9 0.12
Ta 1.53 1.0~2.2 0.16
Zr 211 114~425 0. 30

#:Si0; . Al, O5 . TFe; O3 ,CaO,MgO,Na, 0. K, 0, TiO; .
P, 05 \MnO,Corg .LOI, TN, TC %k 2% 20 43 & & B0 R % 5
Li,V.Sb.Nb,Ta fil Zr i o & & & #.47 ~ mg/ke.
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Fig. 2 Contour maps of chemical components from surface sediments in the western Bohai Sea
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Table 2 Correlation element contents from surface sediments in the western Bohai Sea

% ABCK AT iR RREREDY UL g e
Si0O; 57.5 67.7 56.0 63.8 53.5 57.7 74.9
Al Oy 13.5 11.5 14.2 11.1 12.5 11. 6 9.10
CaO 5. 54 3.29 4.60 5.29 7.50 6. 46 2.52
MgO 2.64 1.49 2.49 1. 84 2.60 1.91 0. 80
K;O 2.91 2.72 2.90 2.32 2.61 2.19 2.35
Na, O 3.53 2.23 2.49 1. 99 1.98 1.99 3.19
TiO, 0.68 0.51 0.68 0.58 0.61 0.57 0.22
P, 05 0.17 0.11 0.11 0.09
MnO 0.10 0.11 0.088 0.068 0.063 0.074 0. 040
TFe; O3 5.19 3.79 5.63 4.36 4. 77 3.91 2.07
Corg 0.41 0.41 0.78 0.62
Li 43.7 47 38 23
\% 83.4 67.7 91 70 66 94
Sh 0.83 0.8 0.5 0.62
Nb 13.9 16 14 15 8.6
Ta 1.53 1.0 0.98 1.0 0.7
Zr 211 251 210 210 354 80 204

1 :Si02 Al O3 . TFe; O3 ,CaO,MgO,Na; O, K, O, TiO; . P, O5 , MnO, Corg 2% 4 7T Z & 8 Hf7 K % 5 Li. V. Sb.Nb, Ta Fl Zr & 0 %
S AN me/ke.
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Table 3 R-mode rotated factor matrices of
chemical components and sediment types of

surface sediment in the western Bohai Sea

JLFE M1 AT 2 AT 3
SiO; —0.47 —0.84 —0.21
Al Oy 0.91 0. 20 0.10
Ca0 —0.38 0. 90 0.09
MgO 0.61 0.73 0.21
K, O 0. 90 —0.18 —0.21
Na, O 0.16 —0.71 0.56
TiO, 0.33 0.38 0.81
P, O —0.13 0.36 0.76
MnO 0.68 —0.12 0. 36
TFe; O3 0.83 0.50 0.22
Corg 0. 96 0.11 0.13
LOI 0. 34 0.91 0.11
TN 0.97 0. 04 0.13
TC 0.14 0.96 0.07
Li 0. 90 0.37 0.19
\Y% 0. 74 0. 60 0.27
Sh 0.52 0. 69 0.15
Nb 0.29 0.11 0. 88
Ta 0.12 —0.58 0.58
Zr —0.62 —0.28 0.63
b —0.56 —0.67 —0.38
Hi b 0.36 0.66 0.53
it 0.77 0.53 0.01
J5 5Tk % 38. 34 32.53 17. 21
R E 5Tk % 38. 34 70. 87 88.08
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Table 4 Correlation coefficients between chemical components and sediment type in surface sediment from the western Bohai Sea

Si0; Al, 0y Ca0 MgO K2 O Na; O TiO, P> 05 MnO  TFe; O3 Corg LOI TN TC Li \ Sh Nb Ta Ir 13 Wi Bt
Si0; 1.00
Al Os  —0.64* 1,00
CaO  —0.62* —0.16 1.00
MgO  —0.96"* 0.80**  0.45** 1.00
K20 —0.25  0.85" —0.51" 0,447 1.00
Naz O 0.39* 0.00  —0.64* —0.33" 0.08 1.00
TiO,  —0.64" 0.51* 0.26 0.67 0.08 0.20 1..00
P05 —0.39"  0.13 0,407 0.41* —0.23 0.11 0.77* 1.00
MnO  —0.30% 0.55*  —0.29 0.37*  0.44* 0.48*F  0.41*F 0.10 1.00
TFe; O3 —0.86** 0,89 0. 14 0.92**  0.63 =0.12  0.66* 0.25 0. 54 1.00
Corg  —0.59* 0.92*  —0.25 0.70* 0.82* 0.15 0. 48 0.02 0.64* 0,89 1.00
LOI  —0.97* 0.46**  0.73* 0,87 0.09  —0.49* 0.52*  0.30* 0. 20 0,75 0,45 1.00
TN —0.53* 0.88* —0.31* 0.63* 0.82* 0.23 0,43 —0.04 0.74® 0.8 0.97*  0.40™ 1.00
TC  —0.91%  0.29 0.85% 0.78*  —0.08 —0.58* 0.45*  0.31* 0.06 0. 60 0.26 0,97 0.21 1.00
Li —0.78" 0,89 0.01 0.85 0,70 —0.02  0.60** 0.14 0.58* 0.98*  0.93™  0.67*  0.91*  0.49* 1.00
\ —0.90* 0,79 0.27 0.92* 0,50  —0.16 0,69  0.31*  0.49* 0.98* 0.82* 0.83* 0.78*  0.69*  0.96* 1.00
Sh —0.85" 0.57* 0.44%  0.83 0.29  —0.33* 0.47* 0.23 0.35* 0.80™  0.56™ 0.83* 0.53* 0.74* 0.76*%  0.84* 1..00
Nb —0.41" 0.37" 0.06 0,427 0.07 0.42 0,79 0,59 0.42*  0.49* 0,39 0.30* 0.38" 0.21 0,487 0.53™  0.41* 1.00
Ta 0.29 0.04  —0.48*  —0.24 0.10 0. 66 0.23 0.04 0.27 —0.07 0.09  —0.40*  0.13  —0.46*  0.01 —0.10  —0.14 0.53* 1..00
Ir 0.37 —0.52* 0,06 —0.44* —0.58* 0.42* 0.20 0.42” =0.21 —0.50" —0,52** —0.38* —0.51" —0.28 —0.53* —0.d44* —0. 47" 0.37*  0.45* 1.00
173 0.87*  —0.65* —0.39* —0.87** —0.26 0.18  —0.74* —0.42* —0.46* —0.86** —0.64** —0.82** —0.61** —0.72** —0.82* —0.91* —0.81** —0.56** 0,11 0.34% 1.00
e =079 0,47 0. 46 0.77* 0.04 =0.09 0.79* 0.55™ 0.4l 0,72 00467 0,757 0044 0.69*  0.66*  0.79*  0.71* 0,60 —0.06 —0.16 —0.95*  1.00
Bt —0.797 0.80% 0.17 0.83* 0,61  —0.29 0.45% 0.08 0,43 0,90 0.79* 0.73* 0.76* 0.60™ 0.88* 0.89* 0.77**  0.33% =0.18 —0.58** —0.83** 0.61* 1.00

VE LB PASS GETHEHE M s« (RE TR B e 0. 01 KF B 5 E M, « fRETE 0.05 KF E B EME,
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Geochemical subareas and ocean

current patterns in the study area
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Table 5 Mean chemical components in geochemical provinces in the western Bohai Sea
Si0, ALOs; CaO MgO K;O Na;O TiO; P;O; MnO TFe;Os Corg LOI TN  TC Li \Y Sh Nb Ta Zr
ITX 57.9 12.6 7.00 2.55 2.65 3.44 0.68 0.18 0.089 4.66 0.37 8.18 0.04 1.43 36.6 76.8 0.79 13.8 1.47 245
IX 559 14.4 4.93 2.80 3.09 3.60 0.70 0.17 0.11 5.71 0.55 8.32 0.07 1.32 50.0 90.6 0.87 14.4 1.57 194
MX 64.0 12.8 2.48 2.21 3.07 3.81 0.56 0.15 0.14 4.68 0.46 5.84 0.06 0.84 41.2 72.8 0.75 12.1 1.53 152

1 :Si02 AL O3 .\ TFe, O3 ,CaO,MgO.Na, O, K, O, TiOz P, 05 .MnO,Corg . LOI, TN, TC %k 4 7> & & 247 4 % 5 Li. V.Sb.Nb, Ta il Zr

AR ICR & i A me/ke
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GEOCHMICAL RECORDS OF SURFACE SEDIMENTS
IN THE WESTERN BOHAI SEA

LAN Xianhong'?,LI Rihui''? , WANG Zhongbo'* , CHEN Xiaohui''? ,GU Zhaofeng'*,XU Xiaoda'**

(1. Key Laboratory of Marine Hydrocarbon Resources and Environmental Geology, Ministry of Land and Resources,
Qingdao Institute of Marine Geology, Qingdao 266071

2. Laboratory for Marine Mineral Resources, Qingdao National Laboratory for Marine Science and Technology, Qingdao 266071)

Abstract: Based on the concentrations of chemical components SiO,, Al,O;, TFe, O, , CaO, MgO, Na, O,
K,O, TiO,,P,0;, MnO, Li, V, Sb, Nb, Ta, Zr, Corg, LOI, TN and TC in surface sediment samples taken
from 44 stations in the west part of the Bohai Sea, the distribution pattern and material sources of the
chemical components are studied. The chemical components of Al,O;,MgO,TFe,O,,K,0,Corg, TN,Li,V
and Sb are positively correlated with the fine-grained sediments, while SiO, is positively correlated with
coarse-grained sediments;there are no significant positive or negative correlations between Na, O, CaO and
Ta and grain sizes of sediments. R-mode cluster analysis indicates three types of combinations that are re-
presented by Li,CaO and TC,respectively,reflecting the input of terrigenous fine-grained material, the im-
pact of the Yellow River,and the substances from both Yellow and Haihe Rivers, respectively. Combined
with scatter diagrams of CaO/Al,O;vs. K,O/AlL O;,Zr/Al,Oyvs. CaO /Al O;, the Q-mode cluster analy-
sis is drawn to reveal the source of sediments in the west part of the Bohai Sea. The results suggest that
the sediments of the study area mainly come from the Yellow River and Haihe River,and the sediments in
the northeast part of the study area are apparently influenced by the materials from the Luanhe River.

Key words: chemical components; geochemistry;sediments;provenance; western Bohai Sea



