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Abstract: Helium is a rare resource and is widely used in the high-tech field. However, the helium supply in
China heavily depends on imports. The Huazhou exploration area of Gushi Sag in Weihe basin is a favorable
area for helium exploration, which has superior geological conditions for helium accumulation. The drilling re-
sults of helium exploration well indicate that the spatial distribution and mutual configuration relationship of the
fault systems and favorable reservoir zones are the key to helium-rich gas accumulation. Clarifying the coupling
relationship between Neogene tectonism and sedimentation will help to further ascertain the regularity of fault
activity and characteristics of the spatial distribution of sedimentary facies of the study area, which is of great
significance for clearing the exploration and deployment of helium resource. Combining with the various low-
temperature thermochronology data accumulated of the adjacent area, this study conducts a comprehensive anal-
ysis of drilling logging, well logging, core samples, seismic, and carbon and helium isotope data. The results in-
dicate that the multiple rapid uplift events of the Qinling orogenic belt aggravated the faulted effect and pro-
duced a series of secondary faults developed by deep major faults of the northern margin of Qinling Mountains,
which can provide favorable migration channels for the upward migration of the deep helium and hydrocarbon
carrier gas. The thick conglomerate layer of the lower Lantian-Bahe Formation is the sedimentary response of
the rapid uplift of Qinling orogenic belt, and the Formation mainly developed the fan-delta root subfacies. The
lithology of the upper Lantian-Bahe Formation is mainly characterized by the interbeds of sandstone, sandy
mudstone, and mudstone, and the Formation mainly developed the middle and marginal sub-facies. Moreover,
the carbon and helium isotope values of gas samples from Lantian-Bahe Formation indicate that coal-type
methane gas is developed in this area and the helium is mainly the type of crustal source. Zhangjiapo Formation
is mainly characterized by lacustrine facies, and the thin sandstone bodies in the Formation can be expected to be
favorable facies zone for helium accumulation. The thick-bedded mudstone developed in the Zhangjiapo Forma-
tion is considered to be a favorable source rock segment of biogas and important cap in this area. Zhangjiapo
Formation has a complete combination of generation, transport, storage, and cap for helium accumulation from
bottom to top and can be used as an important zone for helium exploration.
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The comprehensive geological map of Weihe basin
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Fig. 2 (a, b) Age-elevation map of Huashan and Taibai plutons of the northern margin of the Qinling orogenic belt,

and (c) sketch map of the tectonic evolution in Weihe basin and adjacent area during the Cenozoic
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Fig. 3 The geological interpretation map of near S-N seismic profile in Huazhou exploration area

AR, (API TUBHE .
I j; 0 —— ElOO ) HSRHLAL (mv) o 2T P
B 2 Rk T
(m) TR ) (Q'm) 10 ——100 AR i
1——200
T
5|0 — o
1 525 {
%—1 1064 i i
ik Rl
jﬁ% 1 0164 a} i "
1964 Wk n
A 1
I
1964
z i 1R
2151 % |
W or---1 L
i
4{% 2 1l 51 Eé
A137s)
1
13751
g ) | =R
ZLE 4015 g
[0 #+ WEi+ WIS B b B s 2] iRt 1A
it b PR 7 = b RS Fike B s

B4 SERFMEERERECMERBR(BEEES, 20251650
Fig. 4 The stratigraphic column map and photos of core and microsection of Helium exploration well
i R, IR S R NS R, TRk & KRG Mok, SYERHMERRE R A AR R A
FAHBEJREREG ., KAOERA(~1600m), JLFREAR  HEUEFCS, EBONI A i A K E )R kAR



5554

SRR TR VBT £ 3 [P TIT 1M A DR AT 20 A 1538 3015 AR IR 4 56 2R T X 00 n it i 42 il 17

(1 964~1 064 m) 5248 5 42 il OC R 78 35 1 35 T i
Wz b, BEAM IS et BB s KR b
FHZENAR(~1064m)KEFA I T4 FENE
JURE, A EE R+ DR )2 E R
32 MARMEEB
321 RBEAHRR

S = AN HERRAE T 3 o 1L A B TORR Y, 32
P ELRE % S5 490 I3 20 18 1 Bt T AR, T 43 Sy B AR L B
HR ORI R S DRI A o B3 = A IR R R L At 1T A
Jid AR 1) Bt 5% 4R B AR TR 8 A, A3 i 1 R T X AT L R R
JER AL R = AMNTBREKREERLET T
P A 2 0 1 L b Ll I 8T 2 B, IR
2 151~3 751 m) (K] 4), 2 i) 38 DU AN U8 A7 3t 370
BLA R R KA, KAG(E)BRE . MRS 4L,
Grik e RS, Bk 2 LA A M A
B AR K AR, JERR, BiAE KN AEL o
A, JEEB PSR ZL L AR T T, AR R R AR
SRR AL HE R R G E B R A HOIR B A, S B AR
I AR T A o U Dl AR (15T 4) 5 8 H 8 T 4 1
B RERE W - GO, A S R
SRR E, BT DA L K AR, BT
W, Bl ales KEw, AAFREZE, AT
I AR T B ML S 40 A 1E 3 B AR R A (5] 4)
322 #ERAR

TR TR A i - e T R ARG 3 3 K 4
DCUCAR Wy E AR B, W] 43 R i L R L 2 TR S R
WA . IR Xk 3 21 % 8 S BORY FL AT L v

), - G DRI AR SRR AIE, v 2O IR AR

WA S I ek e s B R B R (5] 4) .
T AR TP LA i, 2RI W s
O, ALK R AR IR B, KB, TR TR
IR, A B AT Ve ME TUAR R I8 240 3 5 42 1) 37 AH W K
Bk, A R O s e m  UB I B lie A o E, 8
A WA Z B, ik e ] WA SUR B, 2 40T
SAACIRIT, T 7 I YD SUURUAH s < DRI — TR ) S AH 181
KB, Ak FEZ NI AR KO P i e s,
JRrtl K B SR G AR

4 YU AR X

T VAT 2 Ml 2 o 2R B U Z DO T AN R R iR =2 i
T R W 6 25 M, 3% B ) 2 0 ik L AL P8I L by Bk

AL 385 9% 2 i B, i O 20 I IO 0 8 D B sk
Bea By s R B B, 4252 ok E AN Tm] I8 DX B O AR TS
W5, BT A 20 LA SR 2V T 2 b R A 1 R B B
KI5, 2004; #7655, 2018) o MR X A3 T 18 ¥ 4%
i 5 T T 5 R 0, B A0 20 Bt 30, AT 5 DX T AR AR R A
5 0 22 04 365 1Ly b 0 A i T ok R EL A AR
KZ(E 1, K 2)(Liuetal., 2013; ki, 2017) .

RPN X B AR X3k A 1 2 1 IR B R B oR,
Wik BB ol B DTSR 2 i R IR AL A0, Ho
Bl I P48 7 TP OB Gt B RE L BRI 1) () R R4S,
2022) o HEARTAGHE IT 2 b K 20 X Hh S 9 R 5 4G
A, BRIt — bRt (R B 99 ), T Tl 7 b 4k 252 42 3%
UURE I I A 5K, 2 b ISR — oMU 8 YT
R, B A AL SOE LR X R B A s DU,
{8 2 b B AAATS SRy AR OB A (1 5) o ot —
Lt G =), SRR R kR,
LU AR R B e 7 T Ry i AR S e L 4
i 2 b (B 2), 4878 Z8 03 1L 7232 i i 4 T PR e
FE-RIph BB, A5 X R AR ZR 0 AL 1L, WA BCREE
AR, K 3 3 HoKRZ 8y K, BT sy ik
KAk AR Tl 2 R 2 b, KB =
HAH (I 5) o T8 bR R 7Y R s L — Bl Ui s DXl K 284
P AR 0 1 A B AR 45 SR At s T T b 1 T AR R b
AR T R BOEAT [, 7R st IOk IE bR
AL T RE 2 5T X2 52 DT AR R 2L U5 DX (T ) 4
2015; ABHLEE, 2017; #MG5E, 2018); Bl , % Jryih 45 hi 4
S A 35k B S B AR 3 4R T TR A2 SR I, TR Y
b B R AR A AR BN, K B % WS | ORI
BT RRE, FEU S DR s H R R,
P B =7 U 9 Bt AR 1] ot 2 IO AR A L 9, AR
SO DU P AT Z 0 b 5 11 11 36 347 ) AR 41 R EL TR B A
UOMIE(E 5) o e Fopnth (SR Z ), #h5e 2218 T [,
P 7 50 LR Y PRGE R T, KRB TR N, Tt
U TEZ VA B b Bl A B2, A b B B i k-
TR SR 4R 52 4 DURURE [a1 41 (18] 3. 1 5), &
7 DAWIARDTRR Oy 3, R B AT BEW . TR AR S5 AR, J&)
TR T IR, 28 559318 -8 JE AT

5 SAUBUBARE S R AR

5.1 RREEHHE
H AT, BRI W R & B DL E S R RIRA



2025 4F

B5 #RRXEASHLLARMARREEXBGREESE, 2017; =EE, 2017 %)

Fig. 5 The model maps of sedimentary facies in the research area and adjacent area during the different periods in the Neogene
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Fig. 6 The model map of helium-rich natural gas accumulation in the research area
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