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Fig. 1 Comprehensive histogram of sedimentary evolution of
Yanchang Formation in Ordos Basin (after Qiu Xinwei et

al. , 2015)
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Fig. 3 Comprehensive histogram of the wells Yan-56 (a) and Xin-36 (b), and samples containing

fossils (¢—d) in Ordos Basin
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Fig. 4 Microscopic characteristics of pyrite vein in the Chang-7 organic-rich shale, Ordos Basin
(a) BIIR BT, 3 36 I, 4K 7,5, 2188.58 m; (b) A0l a HIRIRE B 16 WA0EE T IR, AR R AR BT JCE R BRHE , Z 1)
A HAT M 2R B OREFRSY) 5 (o) BRI w40 /N T RE 1 38 B BT EOR BB (FF Sk TR ) 5 (d) BRI BT RO TR i,

PR ER A1 3 8 SR 10/ R

(a) Pyrite vein, the well Xin-36, Chang-7; sub-Member, 2188.58 m; (b) the microscopic characteristics of pyrite vein in Fig. 4a, showing that

pyrite is heterogeneous and amorphous with other mineral impurities ( gray part) ; (c¢) fine amorphous pyrite and spheroidal pyrite at the edge of

pyrite vein (indicated by the arrow) ; (d) the enlargement of spheroidal pyrite shows that dense small black spots are distributed inside it
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Fig. 5 SEM photos of spheroidal pyrites in the Chang-7 organic-rich shale, Ordos Basin
(a)#h 56 J1,2990. 90 m; (b) —(f) 36 JI-,2188.58 m
(a) The well Yan-56, 2990.90 m; (b)—(f) the well Xin-36, 2188.58 m
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Fig. 6 Energy spectrum analysis of the measuring points in fig. 5(f)
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K7 SR 2 7 WA P DU Hh BB IR $h 45 4% M R A (HRHE NS5 ,2017)
Fig. 7 Carbonate nodules and algae fossils in the Chang-7 organic rich shale, Ordos Basin (from Dong Jie et al. , 2017&)
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Discovery of algal fossils in the Chang-7 organic-rich shale of
Upper Triassic Yanchang Formation in Ordos Basin and
its geological significance

YUAN Wei" |, LIU Guangdi® , YUAN Honggi"
1) College of Geoscience , Northeast Petroleum University, Daging, Heilongjiang, 163318
2) College of Geoscience, China University of Petroleum, Beijing, 102249

Objectives: The Chang-7 organic-rich shale in the Upper Triassic Yanchang Formation of Ordos Basin, with
high abundance of organic matter and good type, is the main source rock of Mesozoic oil system, which has great
hydrocarbon generation potential. The enrichment of organic matter in this unit mainly depends on the high
paleoproductivity and the sufficient supply of organic matter during the Chang-7 sedimentary period. Many
researchers have accepted the occurrence of algal bloom in the Chang-7 period, but there are still no direct and
powerful evidences to prove it. In this study, algal fossils characterized by single species and high abundance are
found in carbonate nodules and the vicinity of vein pyrite, which provides a good evidence for the algal bloom and
strong support for the nutrition of hydrothermal activities during the Chang-7 period.

Methods: Microscope and scanning electron microscopy (SEM) are used to observed algae fossils. Energy
spectrum analyzer is used to analyze the element composition of algae fossils. Thin section observation is carried out
at the State Key Laboratory of Petroleum Resource and Prospecting, China University of Petroleum ( Beijing). SEM
observation and energy spectrum analysis are carried out the Microstructure Laboratory for Energy Materials, China
University of Petroleum ( Beijing) .

Results: Many algal fossils have been found on the edge of vein pyrite. They are single species, densely
distributed and rich in organic matter.

Conclusion: In the vicinity of vein pyrite and carbonate nodules in Chang-7 organic-rich shale, algal fossils

have been well preserved due to pyritization, calcitization and dolomitization. These algal fossils are characterized
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by single genus and species, and high distribution abundance. The discovery of algae fossils has important
geological significance. It can not only provide direct and powerful evidence for algae bloom during the Chang-7
sedimentary period, but also provide support for the nutritional role of hydrothermal activities in the same period.

Keywords: pyrite; carbonate nodules; nutrient element; algae bloom; hydrothermal activity; Chang-7
Member, Yanchang Formation, Upper Triassic; Ordos Basin
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