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*3 RENMRYNESEILE.FHNET CIA HXESH (n=161)
Table 3 Analysis of correlation between major elements, average particle size, and chemical index of alteration (CIA) in surface
sediments (n=161)
Sio, ALO; Fe,0, CaO K,0 MgO Na,0 TiO, P,0; MnO Mz  CIA
Si0, 1.00
ALO; 0913”7 1.00
Fe,0, —0.903"  0936" 1.00
ca0  —0.795" 05507  0.642" 1.00
K0 08227 0918 0885 0518 1.00
MgO  —0965" 0960 0928 0658 0853 1.00
Na,0 059  -0583" -0522" -0638  -0575  -0562" 1.00
Tio, —0900"  0978" 0962”7 05657 0877  0946°  -05517 100
P,0s -0888" 0816 07827 07017 0685 08377  -0613" 08107 100
MnO 03927 03257 04187 0296 02497 03517  -0.170° 0375 0405 1.00
Mz 07777 0776 0883 0647 0748 07987  -0428" 08277 0625" 0303 100
cia 07717 0783”0738 07067 0760 07577 0948 07627 0738 02637 06317 100
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Table 4 Element factor-loading matrix of the study area

Blr Fl F2 F3
Si0, -0.779 -0.530 -0.234
AlLO; 0.920 0.320 0.114
Fe,0; 0.901 0.310 0.233
CaO 0.351 0.814 0.206
K,0 0.884 0.292 0.013
MgO 0.873 0.392 0.171
Na,O -0.298 —0.847 0.041
TiO, 0.919 0.296 0.179
P,0s 0.628 0.581 0.282
MnO 0.183 0.098 0.961
FIIRAR /D 0.809 0.275 0.150
BT STk /% 54.08 77.80 89.20
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Geochemical characteristics of major elements in surface sediments of Caofeidian
offshore area in the Bohai Sea: implications for the weathering
characteristics of the source area

YUAN Jidong"’, CHU Hongxian"”, FENG Yongcai'’, FENG Binghui'”, CHEN Yuhai"’, LI Jialin'?,
JIANG Wengin'’, HUANG Xing'”, JIA Pushuo'”, CAO Fanfan'’, LI Yuyan'’

(1 Yantai Center of Coastal Zone Geological Survey, China Geological Survey, Yantai 264000, China;
2 Ministry of Natural Resources Observation and Research Station of Land-Sea Interaction Field in the Yellow River Estuary, Yantai 264000, China)

Abstract: Based on the analysis of major element characteristics of 161 surface sediment samples from the Cao-
feidian offshore area of the Bohai Sea and 30 surface sediment samples from major rivers around Bohai Bay, the
assemblage characteristics and influencing factors of major elements were studied. Considering the characteristics
of major elements in stream sediment along Bohai Bay, the weathering and provenance were discussed using the
chemical index of alteration (CIA). Results show that SiO, and Al,O; constitute the predominant elements in the
surface sediment of the study area. Seven elements, i.e., Si, Al, Fe, K, Mg, P, and Ti, clearly demonstrate a signi-
ficant "grain size effect". Except for Si, the distribution patterns of other six elements follow a discernible trend
consistently. Higher concentrations were observed in the southern and western regions, while lower concentra-
tions prevail in the north and east. It is worth noting that CaO and Na,O exhibit a substantial influence from their
provenance, while the distribution of MnO appears to be closely correlated with redox conditions. The CIA values
of sand and silt-sand sediments in Caofeidian sea area are 48.4 and 57.2, respectively. This index is positively cor-
related with sediment particle size, and it is in the primary weathering stage with the surrounding stream sedi-
ments. Furthermore, the source rock composition of sediments in the Caofeidian offshore area bears striking simil-
arities to that of adamellite. Topographic and climatic variations are important factors affecting the differences in
the weathering intensity of sediments in the Luanhe River system and the Haihe River system.

Key words: major elements; chemical weathering; Caofeidian offshore; Luanhe River water system; Haihe River

water system; Yellow River
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