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Coupling relationship between oil and gas of Mesozoic coal-bearing measures and
uranium metallogenesis in Huangling area
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Abstract: In order to clarify the coupling relationship between oil and gas of Mesozoic coal-bearing measures(reservoir)
and uranium deposits(points) in Huangling area, field geology investigations of boreholes and sections, analysis and proc-
essing of borehole data and experimental data, and integration of reservoir and uranium(point) information were carried out.
Collation and systematic study of tectonic-sedimentary systems of Mesozoic coal-bearing mesure, uranium geological char-
acteristics, oil and gas geology characteristics, spatial distribution relationship between hydrocarbon reservoirs and uranium
deposits, genetic relationship between hydrocarbon-bearing fluids and uranium-associated altered minerals, and the time re-
lationship between hydrocarbons and uranium mineralization were discussed. The study shows that the uranium deposits of
Mesozoic coal-bearing(spots) measures were mostly distributed near the boundary of the bedrock erosion or small faults, and
the horizontal projection is located at the periphery of the favorable oil and gas facies belt. The hydrocarbon fluid compo-
nents and the intermediate products of the coalbed gas may have participated in the re-dox reactions, then the uranium asso-
ciated altered minerals such as pyrite, clay minerals, and calcite have been produced. The main hydrocarbon generation pe-
riod of Mesozoic coal-bearing source rocks was overall earlier than the main miner-alization period of uranium deposits, and
hydrocarbon fluids may have migration time conditions that affected uranium mineralization.

Keywords: Huangling area; Mesozoic; coal-bearing measures; oil-gas reservoir; uranium deposits(points); hydro-
carbon-bearing fluids; uranium-associated altered minerals
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Fig.2 Sedimentary facies of Zhiluo Formation in
Huangling area!®
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Fig.3 Photographs of sandstone core alteration in uranium
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Fig.4 Back scattering of uranium minerals and associated
altered minerals
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Table 1 Uranium dating data of uranium minerals in
sandstone of Zhiluo Formation

1% ZSSU/204Pb ZO(be/204Pb

N1 0.058 2 445 28.08 0.006
N2 0.107 0 1624 38.11 0.002
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Fig.5 Fitting curve of U-Pb isotopic dating of uranium
minerals in Huangling area
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Table 2 Percentage relative content of “A” group components of chloro-form asphalt of different rock series

1% 1% 1% 1%
59.2 22.7 7.5 42
2.8~10.2/6.0 0~13.7/7.6 7.1~15.7/12.6 37.0~70.9/57.7
tol 10.5 21.2 45.5 22.8
4+5 10.5~49.8/29.4 11.8~13.4/12.6 18.9~60.0/40.0 9.1~10.5/9.7
(3l 6 6.1~52.0/32.1 7.7~15.9/12.5 18.8~72.0/41.1 3.3~10.3/8.4
7 25.6~51.9/40.0 10.9~16.2/13.4 19~48.3/31.8 8.1~10.3/9.1
2.8~10.2/6.0 ~ /
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Table 3 Organic geochemical indexes of source rocks of Yanchang Formation in the southern Ordos basin'*

Rean/% 1% /(mg-kg™) “A”/%
4+5 0.53~0.88/0.65 IL-111 0.20~6.30/1.08 4.80~4 148.9.0/1 111.40 0.02~0.73/0.23
6 0.56~0.89/0.71 IL-111 0.35~10.27/1.71 24.00~598.80/211.30 0.04~0.11/0.08
7 0.60~0.93/0.72 I-11, 0.45~13.38/3.24 65.30~4 915.50/2 463.50 0.04~1.03/0.58
8 0.79~1.02/0.86 IL-111 0.28~8.55/2.01 35.40~3 831.60/1 068.90 0.03~0.50/0.21
9 0.76~0.93/0.85 1L 1.08~3.56/1.85 105.00~25 579.00/887.50 0.07~0.47/0.21
4 it i 6

() (

1)

()



- 20 - B MRS B R

% 47 %

fif []/Ma
250 200 150 100 50

v e b b b

[ & [ ]

o

HEB+EEA
il

T T
} |
} |
l— =~
1 ~

—_

3

]
I
—1
N
|
|

[T |

2
2
(o]
bR
o3

oy il
80°C -~
2 | Firam4l

s ! pUESCEN

[

HER /km

L B B B~

100°C “
120°C !
140°C (S
160°C\NIN\\ A
180°G] KA

20¢c\

1
$20%C

LI S B

7 _ (25]

Fig.7 Burial and thermal history of Mesozoic coal-bearing
measures in Huangling areal®!
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