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Abstract: The formation of the Qianjiadian uranium deposit in the southwest of Songliao Basin is related to hydrocarbon charging and
microbial reduction.However, the origin of oil and gas in the uranium deposit and the types of source rocks, sedimentary environment,
maturity and potential multi —stage charging have not been thoroughly studied. The geochemical characteristics of hydorcarbons from
adsorbed organic matter and inclusions in ore—rich sandstones were analyzed by means of off—line crushing extracting method and gas
chromatography —mass spectrometry. The result shows that two types of hydrocarbons have light blue fluorescence emission color,
suggesting similar compositions, and at least two stages of petroleum charge the uranium reservoir. The earlier charged petroleum was
heavily biodegraded, showing large unresolved complex mixture (UCM) humps and a suite of C,,~C,, 17, 213 25—norhopanes. The
later charged petroleum was not or just slightly biodegraded, and biomarkers indicate that it was derived from the Lower Cretaceous

Jiufotang Formation which was mature humic—sapropelic source rock deposited in a reduced and stratified semi—deep/deep lacustrine.As
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part of the systematic work of studying biogenic and petroleum —related uranium mineralization in sandstone —hosted uranium deposit,

this result is of great significance to improve the research system, and is also helpful to multi—mineral comprehensive exploration such as

oil—uranium co—exploration and coal—uranium co—exploration.

Key words: sandstone —hosted uranium deposit; adsorbed hydrocarbons; hydrocarbon inclusions; biomarker; Qianjiadian uranium

deposit; oil—uranium co—exploration; mineral exploration engineering
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Sketch maps showing the location and regional structure of the study area( A,B),

pre—Quaternary geological map of the mineralized zones and the location of drill holes( C)
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Fig. 2 Photomicrographs in plane—polarized light and fluorescence showing oil adsorbed onto lithic fragments

(A, sample 490412) and oil trapped within calcite cement as petroleum inclusions (B, sample 370109)

F1 BRFREHTAERAETERRMENEREENENRELENSH
Table 1 Biomarker parameters of hydrocarbons extracted from adsorbed organic matter and inclusions in ore—rich sandstones

from the Yaojia Formation in the Qianjiadian uranium deposit

370104— 370104— 370109— 370109— 370110— 370110— 410102— 410102— 490412— 490412—

F
ad in ad in ad in ad in ad in
Cmax C18/ C25 C1(>/ C23 C18/ C25 C1(>/ C22 C18/ C25 C18/ C23 Cl()/ C23 C18/ C23 C18/ C24 C1(>/ C22

C,y00020R i 5E% 44.95 39.93 40.47 38.76 37.71 40.47 39.35 42.32 39.82 43.1
Cy00a20R {55 5E% 21.51 24.03 22.56 23.62 24.28 23.41 23.76 23.24 22.31 22.12
C,yaaa20R 5 5E% 33.54 36.04 36.96 37.62 38.01 36.12 36.88 34.44 37.87  34.78
FLI 5 bt/ 170 FE Dt 0.39 0.34 0.37 0.34 0.39 0.36 0.41 0.35 0.38 0.40
Coe/ Cos =T 2.00 2.55 2.69 2.45 2.71 2.60 2.41 2.83 2.26 2.68
Cy R/ Cy HEHT 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.24 0.22 0.19
Cy5 228/Cy, 228 FERE 0.56 0.58 0.55 0.58 0.54 0.52 0.55 0.55 0.60 0.48
Cao/ Cy Bt 0.54 0.46 0.47 0.46 0.46 0.47 0.48 0.50 0.48 0.51
fnch ke, (M EEE+Cy ) 0.16 0.16 0.17 0.17 0.16 0.17 0.16 0.17 0.15 0.16
Cs/CyyTs 0.45 0.36 0.39 0.36 0.33 0.40 0.36 0.43 0.39 0.45
Pr/Ph 0.71 0.82 0.84 0.76 0.71 0.68 0.51 0.66 0.71 0.84
Pr/nC,; 0.52 0.60 0.58 0.65 0.50 0.87 0.62 0.53 0.55 0.76
Ph/nC 4 0.54 0.51 0.51 0.72 0.49 0.89 0.68 0.55 0.50 0.98
C,, 08 FEkE 228/(228+22R) 0.59 0.59 0.60 0.59 0.59 0.59 0.59 0.58 0.60 0.59
Ts/Tm 1.47 1.01 1.05 0.89 1.10 1.15 1.05 1.15 1.05 1.21
Choaaa $§%5E 208/(208+20R ) 0.34 0.37 0.36 0.38 0.34 0.36 0.36 0.35 0.35 0.35
Co 515 B8/( 88 +ac) 0.39 0.38 0.38 0.39 0.36 0.39 0.38 0.38 0.38 0.39
C WLt/ 75t 0.14 0.14 0.14 0.15 0.15 0.14 0.15 0.15 0.14 0.14
cpPI 1.32 1.31 1.47 1.14 1.27 1.29 1.59 1.44 1.23 1.48
MPI-1 0.26 0.30 0.23 0.19 0.25 0.28 0.23 0.31 0.33 0.21
R/ % 0.56 0.58 0.54 0.51 0.55 0.57 0.54 0.59 0.60 0.53
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Mass chromatogram of hydrocarbons (m/z=85) from adsorbed( A) and inclusion—trapped(B) petroleum (sample 410102)
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Fig. 4 Mass chromatogram of hydrocarbons (m/z=217) from adsorbed(A) and inclusion—trapped(B) petroleum (sample 370110)
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Fig. 6 Total ion chromatogram of hydrocarbons from adsorbed( A) and inclusion—trapped(B) petroleum
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