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Geographical location of the Xuanlong Depression and sampling location (a), and the schematic stratigraphic

column of the Xiamaling Formation (b)"'
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Fig.2 The field section of black shales from the Xiamaling Formation in the Xiahuayuan area (XHY), Hebei province
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Table 1 Total organic carbon (TOC) and rock-eval data of the black shales from the Xiamaling Formation

% JAL AT S /(mg/g) S,/(mglg) T JC S,+5,/(mg/g) TOC/% HI/(mg/g)
XML-1 R L 20 BT 0.43 25.24 434 25.67 6.43 392.35
XML-2 T s BOTUE 1.35 64.67 438 66.02 12.10 534.46
XML-3 T e ROTUE 0.59 35.61 442 36.20 7.36 483.83
XML-4 T EIAZ paayivey 1.74 55.10 436 56.84 12.59 437.65
XML-5 T Ehg BETUE 1.23 11.08 434 12.31 2.20 503.41
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Fig.3  Distribution of the normal alkanes in the representative Xiamaling black shale
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Fig.4  Distribution of the monomethylalkanes in the representative Xiamaling black shale
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Typical Molecular Marker Assemblage of the Mesoproterozoic
Sediments: A case study of the Xiamaling Formation black shales in
the Xuanlong Depression

XIAO Hong' ,LI MeiJun', WANG TieGuan', LENG JunYing2

1. State Key Laboratory of Petroleum Resources and Prospecting, College of Geosciences, China University of Petroleum (Beijing), Beijing
102249, China
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Abstract: Molecular markers play an increasingly important role in the study of early life evolution and paleoenviron-
ment of the Precambrian ocean. Typical molecular markers have been detected in the black shale of the Mesoprotero-
zoic Xiamaling Formation in the Xuanlong Depression, the North China Craton, which are characterized by a notably
higher base level of the unresolved complex mixture, high abundances of methyl branched alkanes, C,, tetracyclic ter-
pane, C,-C,, 138 (H) , 14a (H) -tricyclic terpanes, 13a (n-alkyl) -tricyclic terpanes and four types of rearranged
hopanes, and the absence of steroids. Their distribution characteristics and geological significance are different from
the Phanerozoic sediments. Because the lack of steroids may be the result of heterotrophic microbial transformation
and degradation, we cannot exclude that eukaryotic algae may have flourished locally in the paleo-ocean 1.4 billion
years ago, but the primary biological community is still dominated by prokaryotes.

Key words: benthic microbial mats; eukaryotes; Mesoproterozoic ; molecular makers; Xiamaling Formation



