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Fig.1 Location of the study area
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Fig.2 Distribution of crystalline basement outcrop and rock types in Ordos Basin and Its vicinities

Pl—Plagioclase; Qtz—Quartz; Hy—Hypersthene; Bt—Biotite
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Fig.3 Profile of sandstone types and features at different sites
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Fig.4 Cathodoluminescence images of typical rocks in Benxi Formation
a, b—Y223, 2456.31~2456.36 m, sandstone, most of the quartzite stones assume dark light, while a small part of it shows blue violet light; the
intergranular authigene kaolinite cements have indigo blue light; the common quartzite stone is regenerated, and the regenerated side has dark
brown light; there is a little intergranular ankerite assuming no light. ¢, d=Y 125, 2787.52~2787.57 m, sandstone,massively cemented; the
quartzite stone has blue light, getting regenerated and the regenerated parts have dark red light; the carbonate minerals are in the shape of
lumps, having orange color. e, =Y 125, 2746.41~2746.46 m, sandstone, massively cemented; the quartzite stone has blue light, getting
regenerated and the regenerated parts have dark red, brown, blue green light; the carbonate minerals are randomly distributed, having orange
color. g, h—Y 150, 2487.26~2487.31 m, sandstone, its quartzite stone glows between blue and blue violet, or between light brown and
brown; some of the blue quartzite glows more brightly than the rest; its regenerated parts have no light; its kaolinite cements are randomly
distributed and have indigo blue light. Pl—Plagioclase ; Qtz—Quartz
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Table 1 Analyses of rare earth elements of Benxi Formation in Yanchang area of Ordos Basin (10
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Fig.6 Plan view of sedimentary facies in 2nd member of Benxi Formation
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Fig.7 Plan view of sedimentary facies in 2nd member of Benxi Formation
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An analysis of the source and the sedimentary system of the Carboniferous
Benxi Formation in Yanchang area of Ordos Basin

LIN Jin"*, LI Yun'?, HE Jian'

(1. Oil and Gas Exploration Company, Yanchang Petroleum Group, Yan’an 716000, Shaanxi, China; 2. Department of Geology, Northwest
University, Xi’ an 710069, Shaanxi, China)

Abstract:By investigating data extracted from well cores, field outcrop samples, thin sections,
cathodoluminescence images and the laboratory tests, the authors conducted a comprehensive study of the
Carboniferous Benxi Formation in Yanchang area of Ordos Basin and then deduced its source directions from the
angles of the mineral composition, genetic type, paleocurrent features, and enrichment regularities of rare earth
elements. On such a basis, the authors analyzed the sedimentary facies distribution and evolution. It is revealed
that from north to south in the study area, the sandstone grains decrease in size and increase in psephicity; the
quartz cluster cathodoluminescence images are mainly fuscous, light—dark brown in color, indicating metamorphic
genesis. The debris component is chiefly metamorphic debris, which is up to 85.1%. The paleocurrent of field
outcrop moved northward, from northwest southward and southeastward. the distribution of the rare earth
elements is quite similar to the Daqingshan old land at the northeast edge of the basin. It is thus concluded that
the Benxi Formation primarily originated from Yinshan—Alxa in the north. The second stage of Benxi Formation
in late Carboniferous epoch constituted a major turning point in the Upper Palaeozoic evolutionary history of
Ordos. Due to the invasion of the slowly —subsiding sea water from the east, the study area formed a system
composed of shallow argillaceous shelf, barrier island—lagoon and lagoon. The first stage was similar to the second
stage in general features, but had larger argillaceous shelf and lagoon because of the intense water invasion, which
had a good performance in the sand body continuity in parallel with the coastline.

Key words:source analysis; sedimentary system; Benxi Formation; Carboniferous; Yanchang exploratory area;

Ordos Basin
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