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Abstract: Among the numerous gas fields in the Ordos Basin, only a few gas fields such as Dongsheng Gas
Field have the potential for helium gas resources, indicating that there are certain differences in the enrichment
process of natural gas and helium, and temperature is very important for the enrichment of both gases. This arti-
cle explores the relationship between natural gas accumulation and helium enrichment from the perspective of
basin tectonic thermal evolution. By analyzing the helium source minerals and their helium sealing temperatures
in the basement of the Ordos Basin, combined with the tectonic and thermal evolution history of the basin, this
study analyzes the distribution of hydrocarbon source rocks and helium source minerals, as well as the spa-
tiotemporal characteristics of natural gas generation and helium release, and discusses the enrichment process of
natural gas and helium. The results show that the upper Paleozoic hydrocarbon source rocks in the Ordos Basin
are mainly distributed and shallowly buried, and the helium source minerals are mainly zircon, monazite and ap-
atite, which are dispersed and deeply buried. The temperature and time coincidence of the gas gas in the source
rocks and the helium released by the main helium source minerals are high, and the enrichment process of the
two has a spatio-temporal coupling relationship. In addition, due to the large and concentrated amount of natural
gas generated and small and dispersed amount of helium released, it is difficult to enrich helium in the primary
gas reservoir near the settlement center of the source rock, while the secondary gas reservoir far from the settle-
ment center of the source rock and near the base of the helium source is often conducive to the rich and integrat-
ed accumulation of helium gas. In this study, structural thermal evolution is combined with natural gas rich accu-
mulation and helium release, which opens up new ideas and has certain significance for improving the helium re-
source investigation and evaluation system.

Keywords: Ordos Basin; tectono-thermal evolution; Natural gas; Helium; enrichment
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Fig. 1 Distribution characteristics of source rock subsidence center and basement magnetic body in Ordos Basin
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Tab. 2 Statistics of uranium and thorium rich minerals in basement rocks of Ordos Basin
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Fig. 2 Helium sealing temperature range of main helium source minerals in Ordos Basin basement

WEm| _Che | Jx T__ P, eElOISIDICIPIT[J] K [E]
i K
U
T 1,
1
5
10001 i
|
| T;
2000+ 100 ¢\t !
: B 4T,
120 ¢\ H T,
3000+ Y
: 1P
120 °C T T
JAYE LM Ny
soool I FoEmes RN, G O
| =1
[ R 160 T QNANE_/] €
3 S | / c
50001 [ A R R A\
1 U
Lo
I I N
P b 1]
1800 _ _ _ __________ 1000 _ _ _ o ________ 500 400 300 200 10D Ma
60 1 1
1 1
— #
% E 40 L~ i
IES e
T /f .
Frer | 3
1y - [
WE i I &
pER] N
{
7Bk f=
%l % =

B3 BREFAMMSHB . SSBAHHEREEHNEXR

Fig. 3 Corresponding relationship between hydrocarbon accumulation, helium release periods and thermal events in the Ordos Basin
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Fig. 4 Schematic diagram of gas and helium coupling reservoir formation process
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