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Abstract; The Ordos Basin is rich in helium resources, with high helium and helium-rich natural gas fields discovered
in areas such as the Yimeng Uplift and the southern Yishan Slope. The enrichment of helium in these gas fields is
often closely related to the development of faults. However, the structural background within the basin is complex.
To study the characteristics and controlling factors of helium enrichment under different geological backgrounds
within the basin, an analysis of natural gas composition was conducted in the northeastern Yishan Slope of the
Ordos Basin. Combining basic geological data of the study area and previous research findings, the helium distri-
bution characteristics and geological influencing factors in the Upper Paleozoic of the Shenmu Gas Field in the
Ordos Basin were explored. The results showed that the helium content in the Upper Paleozoic of the Shenmu Gas

Field ranged from 0.017% to 0.116% , with an average content of 0.05% , meeting the standard of a helium-
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containing gas field. The helium content showed a spatial distribution pattern of “low in the west and high in the east”,

with helium content exceeding 0.1% in some eastern areas. There was a significant positive correlation between

helium and nitrogen content, indicating a possible inherent connection between the genesis and dissolution—exsolution

mechanisms of helium and nitrogen in natural gas reservoirs. The enrichment of helium in the Shenmu Gas Field

was influenced by various geological factors; (1) The widely distributed coal-measure source rocks in the Upper

Paleozoic provided ample helium; (2) Crustal uplift and tectonic inversion controlled the migration direction of

helium and promoted the exsolution and accumulation of dissolved helium; (3) An appropriate amount of carrier

gas aided in helium enrichment. Based on the tectonic conditions of the study area and the geological factors controlling

helium accumulation, a new helium enrichment model was proposed, the slope—sedimentary source rock-type helium-

rich natural gas enrichment model, providing theoretical support for helium exploration and development.

Key words: tectonic movement; slope—sedimentary source rock type; helium; Upper Paleozoic; Shenmu Gas

Field; Ordos Basin

AN TCOTORE M, W SR AR, BT
I RO M B B9 T AR T AR A I
JENY L ARk R S A, A A
e R IR TR KR AR B S D BOLAS
KU, HAPEZR RN 11x10° m*, 5K
TR S BRI A EERA KR EN 1.9%, 0 5
FCER /N, PR I ket G0 A e 1T AR R R A s
ASRAEIGR | TRMET S22 R T EEE
A AT T B A A A PR R Y58 X AL A5
VRS, LA R T AR 1 326 1 500 R 1 35 A%
RS RS . AR B R R R AR
KHUR R XSG T SR Ok B 38 U)X A B
TR AMESE . WP SRR 2 KRR
SR FEE QARSI P 2046 1 S R
223K, HATZIR & AR R AR A7 7Y
TR X A UTR M, BRICZ AT FEDTRR 2 P s
U R (R FR A R & B R, A < A
FHYRT A AR B0 45 T 468 KR 43 R AR A0 R 7%
SRR TR IR 223 A i % A AR k<
HERMEAXHMATFHTEYRT 0.1%, )85 A
SHLHEREE SRR A FDIBRR! >

IR 22 W A A AR A el A
T A Y 1) 515 S A SO 9 0 T A5
R, ASCVASRIR 22 B st AL R A AR S5 ST
XPGE N Lt A R 2 AR AR SR T 5T, WA
SUSOMAR AR R HG O M R PR 2%, 3t S S AR
K, USRS R Z i 2 A AR b X i 2 SO TR PN RN
RIS ELA

1 MR 5
R S B A TAE AR e 74 | v [ s
R A A, 5T 6 A 2k GE TS AR

W& SR EETR R LU 2O A, PR
Z M EE 6 IR i o R, RV B
PGS S W E ki ] el SN e ST
FIR PRI BE7 (F 1a) , BRI AL T BEPT A
b A BH DA T 358 P, B4R 1 B O 2.5 %
10* km? , SRR KA 5 I—K 555 2
FHAR, T BEA R RN, 2SR 2
HIE BRI Z— (B 1b) . M EAAS
I T 50K 22 4 2 M P B AR A AR b 5 B 25
IR 5E 5% BTy PUABURF B AR, BN 6~ 10 m/km,
BUf/NT 10 7R R =T, L5 £ NE [0 8%
LRI SERE N 4~5 km, KEEDN 25~30 km, 7E
AWK, ENERORR—"BRLE T Ll
RS E AR S EZ R, X SE )2 h 2 BRI
AR (Cb) KA (P o) FLPELL (P,s) , Hoh
HE WS ERE BRBTE E EE RIS XA
AU T 2R AR, S R A 4
Bo MRS B BRI DMIG™ AR R hig
JERFRBIEOR Dl T BRI R IR AL (181 2)
FAPUREER T/ ZANEA LPTHM T A&
T, FEZHRRIEENT 5~10 m Z [0, R
HEE AT 10~20 m Z 6], #ZEHA, %S
CARI RIS A T AL 4 069 km®, #4EH Hb 5 fif
3334x10° m* 27

2 R SITIL
21 RB5ZR

HRAE /R 22 0 AR ST b
TR 1 KR SRR R
TFRD VR 200 S5 MURRRAE , A SCHIR 29 1R 45
P TR T RARTRERRAE P UR N b
St WA AM T LI Lh O TR 2 A T R



%6 1

THRA, 55 R — DRI B S Ry A —— DUSR R 2 U 2 st A < A )

- 1179 -

i e
B
o

RISy

F

10 km

[O] wax

1
Fig.1
B s | een | AR | AR
T 7 T4 [aefes o (S| il | &
I ——
e GES e ===
- 4 e
% ZRAP - AL 1 P ==
. i KR4
% 5 bg | ARA
(Pz) ARAC m; : II"HI:”
F—jE@D— L &S “ullum::”:"”'::"'
F W %0 — 1% ||||u_|||||||||"|I T
S R0 s [mamlomEs i
[ =g — L
Pz) . T4 _@iﬁiﬁﬁﬂ
BioC | Hz—#iEND
FL(Pt,) — I RQb
) HIEL Rx B IE LR IxG
?»?&; L% | mLEF |ChGE
Pt) | wpp = 4 | & i
RRARCh T T (o
Woei [ RS R HL
FPt) | A ZAWt
r(ARL) | g
Tk LN AR /
Fr(Ar)
B E E E E E E B
Bt RH  RERBE BBE  ABE  hRE  ADE KAARRDE
%l: ==
WE BLE BLREE RKE EKRRE MZE RRAZE TRE
FEH BEE EE b B
RS wecE HEEE AIE AReEn Fee  GEEH SRR
2 SMRZW MRS AR M S AR E

Fig.2 Column chart of helium generation, storage,
and seal assemblages in Shenmu Gas Field, Ordos Basin
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Table 1 Characteristics of natural gas composition in Shenmu Gas Field and surrounding areas of Ordos Basin
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G H =

C,/% Cys/% Cy/C C/C s CO,/ % N,/ % He/ % H,/%
1 SG-39 85.622 6.878 0.07 0.93 2.106 0.120 0.036
2 SG-79 90.204 3.357 0.04 0.96 1.443 0.082 0.014
3 SN-44 82.009 9.304 0.10 0.90 0.030 3.884 0.085 0.013
4 SG-50 88.787 6.474 0.07 0.93 0.584 0.352 0.030 0.028
5 SG-58C4 88.873 5.878 0.06 0.94 1.242 0.206 0.017 0.010
6 AR H SG-50C3 89.296 6.489 0.07 0.93 0.594 0.343 0.029 0.028

7 MT-3 91.940 1.393 0.01 0.99 3.439 0.124 0.018

8 MT-3C6 92.491 1.338 0.01 0.99 3.472 0.109 0.019
9 SG-39C3 85.185 8.299 0.09 0.91 0.036 1.746 0.091 0.060
10 SG-58 90.075 4.161 0.04 0.96 0.881 0.421 0.032 0.012

11 SG-38C1 92.577 1.860 0.02 0.98 1.750 0.233 0.019
12 Y-44 89.806 4.424 0.05 0.95 1.765 0.284 0.028 0.028
13 Y-45 89.658 4.761 0.05 0.95 1.005 0.294 0.025 0.014
14 SG-107 88.317 5.706 0.06 0.94 0.695 0.345 0.026 0.021
15 SG-135 85.112 8.554 0.09 0.91 1.327 0.305 0.017 0.010
16 Y-47C6 87.465 7.096 0.08 0.92 0.925 0.314 0.028 0.032
17 Lt Y-40 90.397 3.705 0.04 0.96 0.812 0.584 0.040 0.026
18 Y-40C8 91.017 2.715 0.03 0.97 1.861 0.346 0.030 0.050
19 Y-41 88.924 5.276 0.06 0.94 1.042 0.318 0.025 0.015
20 Y-34 89.804 3.645 0.04 0.96 0.925 0.662 0.032 0.035
21 Y-29 89.442 3.932 0.04 0.96 1.758 0.267 0.023 0.010
22 M-69 91.122 4.367 0.05 0.95 0.042 0.507 0.032 0.017
23 M-31 89.732 5.470 0.06 0.94 0.574 0.540 0.035 0.019
24 M-22C2 90.880 3.266 0.03 0.97 1.538 0.305 0.028 0.012
25 F— ZU-18 92.534 1.236 0.01 0.99 2.055 0.199 0.028 0.036
26 KIERH ZU-19 89.512 4.764 0.05 0.95 0.954 0.404 0.037 0.030
27 ZU-5-14 87.646 6.377 0.07 0.93 0.580 0.433 0.032 0.036
28 ZU-5-13 86.571 6.211 0.07 0.93 2.454 0.274 0.023 0.015
29 ZU-7-14 90.477 3.845 0.04 0.96 1.316 0.270 0.024 0.022
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