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Fig. 5 The diagram of TOC vs. trace elements
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KHEHA P.Cu.Zn.Co.Ni,V.Ba & Co+Ni,Cu+
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T S HmE L, X ERHMETRS5AN
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e, MEEFETRWEAERFS Z MR (E6).
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Marani et al. ,1997),

Si/ (Si+ Al+Fe) L fH 7] 2 L5 1 o 4 7 F0 4
BEE SO, B EMEYHRSSHNER KO ILE
iR UL AR & T B B BE 8 Bl U IX 4% F (Rangin et al. ,
1981 ; Aitchison et al. ,1990) . A K B A VLR ILIRE
By Si/(Si+Al+Fe) LEEF 0. 7~0.9Z
6], 35 TOC BLIEMHR KR , B & H TR, 7T
MAE R B EX, B 8RRk RETES,

Ba.Sr 2ULEHEFRMHLKE L EBTE, A
AT LA A Ba/Sr M {E #9728 4k 3 B Wil | il AHUTAR 47, T
BRI BROK DR AE A R, E 1 AH T
FRE 1 Ba/Sr W8 AR, A BE 2 B IR #oK 1k
VIR e )RR BE (AR 45, 1987) A X B A HLUR L
MY+ Ba/Sr HLAEA i 7ES. 6~31. 8Z [ , i im K F
1, U B LU0 AR B 78 SRS PR A T 3R B .

P.Cu.Zn.Co.Ni.V & BT REF BB IIKHA
KAFEYFHEE TR, LHEAEWMTEP. TEK
HEAIRZEBE Y P.Cu.Zn.Co.Ni\V B TE
AME5H LT IE A E, T H 5 BOoK B g A 5

Co+Ni (1 g/g)
Cu+Pb+Zn( 1 g/g)

13 17 21 25 29
HaFs

Ni(ug/g)

17 21 25 29

B&Fs

1 5 9 13

Ee6 ToWRHERETLER TOC A

Fig. 6 The diagram of trace elements vs. TOC in Xiamaling profile
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Hydrothermal Venting on the Seafloor and Formation of Organic-rich Sediments

Evidence from the Neoproterozoic Xiamaling Formation, North China

SUN Xingli”, CHEN Jianfa""?, LIU Wenhui”, ZHANG Shuichang® , WANG Darui®
1) State Key Lab of Gas Geochemistry, Lanzhou Institute of Geology, Chinese Academy of Sciences, Lanzhou, Gansu, 730000
2) University of Petroleum, Beijing, 102200
3) PetroChina Research Institute of Petroleum Exploration and Development, Beijing, 100083

Abstract

The Neoproterozoic Xiamaling Formation in the Yanliao depression consists mainly of black-gray shale,
yellowish green shale, silty mudstone and cherts. In the black-gray shale, laminar and thin-bedded cherts are
widely distributed. Samples systemically collected from the Xiamaling section in Beijing and Xiahuayuan section
in Hebei Province are analyzed with the X-ray fluorescence spectrum and analysis of pyrolysis (Rock-Eval)
instrument. The results shows that the content of SiO, in the organic—rich layers ranges from 69. 63% to 91.
09% , higher than in the normal mudstone, and is in direct proportion to the total organic carbon (TOC), but
in inverse proportion to the contents of TiO,, which is typical of terrigenous component. The elements of Pb,
Zn, P, Co, Ni and V, which are related to hydrothermal venting on the seafloor, and are rich in the organic-
rich sediments, and in direct proportion to TOC. The ratio of Ba/Sr in the organic-rich sediments ranges from
5. 6 to 31. 8, which suggests that hydrothermal venting on the seafloor was strong. In the Xiamaling section,
laminar and thin-bedded cherts in shale increase in volume gradually from Qb,x® to upper strata, along with a
rapid increase in the content of TOC. The geology and geochemistry indicate that the basin was in strong
extension and depression during the formation of the organic-rich sediments of the Xiamaling formation and
hydrothermal venting followed with tectonism. Hydrothermal venting on the seafloor can supply nutrition for
thermophile microorganism blooming in the area of hot water, and result in the formation of anoxia in bottom

water beneficial for the preservation of organic matter.

Key words: Xiamaling Formation; hydrothermal venting; organic matter; marine sediments
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