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A geological map showing locations of the Dongsheng uranium deposit and

sample collection, North Ordos (modified from Cai et al. , 2007a)
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1—basin border; 2—structure border; 3—gas field; Q—Quaternary; N;—Pliocene; K;d—Lower Cretaceous Dongsheng Formation;

Kie—Lower Cretaceous Yijinhuoluo Formation; J,z—Middle Jurassic Zhiluo Formation
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Fig. 2 Photographs showing distribution of fluid inclu-

sions and their fluorescence in quartz grains of the host
sandstone (No. 2-62) of the Middle Jurassic Zhiluo For-
mation in Dongsheng area (left: transmitted light; right:

fluorescent)
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Fig. 3 SEM photograph (a) and X-ray EDS spectrum (b) of magnetite from the host sandstone (No. 2-62)
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Table 1 Stable isotopic composition and percent content of calcite and pyrite
aggregates from Zhiluo Formation host sandstones in Dongsheng area
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extracted from inclusions in the host sandstone of the

Zhiluo Formation and Triassic source rock
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Fig. 5 Partial m/2=177 and m/z=191 mass chro-

matograms of oils extracted from inclusions in the host
sandstone of the Zhiluo Formation (No. 2-62) and Tri-
assic source rock
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Origin of Spherical Magnetite from Host Sandstone of the Dongsheng

Uranium Deposit, Inner Mongolia
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Abstract

Spherical magnetite has been found in the Middle Jurassic Zhiluo Formation sandstone in Dongsheng

area, Inner Mongolia in the northern of the Ordos basin. In order to assess its origin, the host sandstone
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has been analyzed for fluid inclusion oil biomarkers, pyrite §'S, calcite §"°C and observed under scanning
electron microscope (SEM) and X-ray energy dispersive spectroscopy analyzer (EDS). Fluid inclusion oils
in the host sandstone are characterized by significant amounts of demethylated hopanes and tricyclic ter-
panes and existence of unresolved complex mixtures. The features indicate the result of biodegradation.
Pyrite has §34S values as low as —19. 8%, indicating that the sulfur was originated from bacterial sulfate
reduction. Calcite cement exhibits 8" Cppy values from —12. 3 to —19. 7%, suggesting that partial CO, was
derived from petroleum oxidation. Biogenic pyrite was found to intimately intergrow with calcite cements
with petroleum-derived carbon, suggesting that petroleum was likely oxidized by sulfate reducing bacteria
(SRB) and thus supplied a source of the carbon in the calcite. Furthermore, SRB may reduce Fe’" to Fe*"
by anaerobic respiration, resulting in magnetite precipitation. These lines of evidence lead to proposal that
SRB may have degraded hydrocarbons coupled with Fe®" reduction and thus spherical magnetite formation.

The association has important significance likely to uranium ore and petroleum exploration.

Key words: Dongsheng uranium deposit; spherical magnetite; §'S; 8" C; hydrocarbon inclusions;

sulfate reducing bacteria (SRB)
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