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Abstract: Based on collecting and analyzing the research results of China’s helium resources, the authors have summarized the devel-
opment and study of China’s helium resources, and pointed out the research directions in the future. The helium’s research history
can be divided into four stages: cognitive stage, applied stage, basic research stage and extraction technique research stage. The distri-
bution of helium gas in China has the characteristics of “small basins with full gas, large and medium basins with partial gas”. The stra-
ta hosting helium gas are Ordovician, Permian, Paleocene and Neocene strata. Composition characteristics show that the content of
helium in nature gas is generally less than 1%, and only partial samples in Weihe Basin have high content that can reach 4.942%. Heli-
um isotope analysis shows that the helium is mainly derived from crustal source with the addition of crust—mantle mixing source. The
authors have reached the conclusion that the crustal helium gas and mantle helium gas are respectively affected by helium gas source
rocks and deep fractures. It is suggested that more importance should be attached to crustal helium gas and that different methods
should be adopted according to the different geneses.
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Fig. 1 Distribution of helium—rich basins in China
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Fig. 2 Schematic diagram of helium—rich nature gas reservoirs belonging to different basins in China
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Table 1 Helium content and helium isotopic characteristics of helium-rich nature gas in China

UUFRZE b a3 5T | e SR B % [ L2 AR (C3 RRa  BEHt
I XA CH, N CO, He *He/'He it /% -
716 2.08x10° 17.9 1.49
TR 73 B 0.18 [26]
513 0.04
106 80 1.59 0.72 0.31
k613 84.25 13.99 1.71 0.119
¥ 63 91.98 7.64 0.19 0.13
20 92.04 6.53 0.35 0.13
K3 93.69 498 0.09 0.11
W13 79.36 18.41 0.92 0.124
It 63 82.88 12.36 2.16 0.241
1190 91.03 6.96 0.08 0.251
TR 1 89.51 8.28 0.27 0.404
71902 94.39 3.05 0.24 0.102
£ 201 93.91 4.93 0.27 0.22
FFH 701 53.35 0.56 452 0.12
R 1 87.91 10.04 0226
FATL Z AL T+ 201 89.06 2.76 6.87 0.333 [23]
9-12 93.87 1.95 0.26 2.104
1301 2.66x10° 24
3#30-25 1.65x10° 14.8
Je51-24 1.23x10° 11.1
7 5-3-2 1.86x10° 16.9
1 9-213 2.41x10° 21.9
1] 6-209 3.05x10° 27.7
Tt 58 1.37x10° 12.4
TI81 1.01x10° 9.1
R4 1.37x10° 12.4
FFIR9 421x10° 382
]92-76 2.88x107 26
=2 1.43%x107 1.3
WG R 710
" s >99 6.3x10° 60-70 [20]
Hois Ji 6 7.2x10°
TR A L T B 53 ~80 18.4 0.1 5.5%x10° >50 [24]
SR S 1£501 1.01 50.94  44.98 32 4.47x10° 32
—— 1£501 74.76 6.1 18.04 [24-27]
1501 1.77 61.86 3427 3.1 434x10° 3.1
Lk 7a 2.9%x10° 26.2 2.07
FLit 7b 2.52x10° 22.8 1.81
Lt 7¢ 2.2x10° 19.9 1.57
L3 1.33x10° 119 0.95
fLitr 4 8.97x107 6.4 0.64
14 2.82x107
VRS F b U 187 4.32x107 [20,27]
IR T 4.85x107
#e 151 5.05%10°
Hr8-8 3.04x10°
75 10-7 3.81x10°
4 46-6 1.48x10°
79-12 2.85x10°
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i X a3 CH, N, Co, He *He/'He % -
23 2.23%x107
. S 108 3.28x107
DUV o 4R M T 110 8.69x107 [20]
JF28 8.48x107
21 6.42x10°
IZE 174 5.54x10°
At AR & M KT 7.45%x107 [20-21]
H2 2739  57.87 8.8 12 4.9x10° =50 32
Wk 14 2744 6326 426 1.34 3.7x10° =40 2.65
1 0.07 0.34 99.5 4.9x10°
HALFHM ARG MG Wi 0.07 4.49 94.25 20-21]
i IX piv Nl 0.65 9.65 87.3
K1 0.74 1.01 98.19 6.4x10° 50-60
s 75203 2.65 5.09 9206  0.089 3.84x10° 2.74
PR 71190 3138 33.07 1545  0.096 3.56x10° =40 2.54 (221
X7 67.17  23.12 0.55 0.096 1.75x10° 125
. , 92 7873 20.08 0.18 2x10° 1.43
A S HI KIK33 79.97 7.56 0.085 4.39x10° 40 3.13 (211
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IRHEM b IX 11 24-28 56 15 1.06 3.71x10° 2.65 [28]
IR 3 65.63 10.97 12.54 0.26 5.7x10°
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K12 72.99 15.26 1.45 0.25 >50
KR 12 0.245 4.08x10°
K11 69.13 11.04 5.95 0.085
TKIE9 0.29 0.007 99.6 6x10°
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B HUR A b %3 61.19 26.3 1.18 0.73 [16. 18]
AR #4 65.59 2328 2.03 0.68 ’
P HEUOR A
(REAY) 72.66 14.6 3.07 0.22 [18]
P AR RS
w2 77.85 4.55 6.02 0.07
w6 90.85 498 227 0.19
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DUFRZE b a3 AT | o SR B % [R5 R AR Y5 RRa 2%t
i1 X Bl S CH. N, CO; He *He/*He ErE % -
B 1 98.36 0.4 0.033
B 1 97.36 0.8
7 94.82 5 0.166
w7 94.82 3.02
w7 94.88 2.49 1.97 0.07
w7 94.17 3.09 1.82 0.003
26 92.68 5.12 1.8x10* 0.01
B 89.6 4.84 0.12
Wz 88.5 6.67 0.203
23 7.4 0.235
23 85.44 8.14 475 0.262
Bi28 90.8 9.17
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V91 ZH Ele <CH J#k 28 67.63 26.7 123 0.248 [9,11-12]
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.27 85.85 7.81 47 0.218
30 86.57 7.55 4.4 0.342
.39 86.74 7.08 453 0.273
100 86.8 6.47 5.07 0.298
B 106 86.54 6.26 4.82 0315
B 46 85.66 8.11 4.66 0.252
PintEES 18.86 77.36 0.75 1.487
PRI 16.50 75.63 5.608 1.099
A HRAE S 12.08 85.4 0.532 1275
WE¥bE 1177 8495  0.538 1.08
EEWIIIEVN 10.7 32.18 53.34 0.4
GEWARIA 7.423 14.11 7640  0.203
ER | 5.477 9047  0.733 0.807
1L IR 1205  66.62 16,58  0.254
1R R 1138 4944 3685  0.394
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T 7t ZRERM 217 0.7 4.7x10* 0.03 [29-32]
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J B 0.826 0.41 2.92x107 021
I 77187 0.449 1.076 7.8x107 ~6 0.56
MGG 2 I 0.144 0.84
U I T AR 0.965 3.395 1.26x107 0.09
EHARZE 081 0.129 5.02x10* 0.04
B RK 5581 1.053 3.61x10* 0.03
=T HNES 10.23 1.177
HEFS A 3.626 0.308 5.56x10* 0.04
v vy 7 3.689 0.745
VR4 1017 0.427 5.17x10* 0.04
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Fig. 3 Distribution of magmatic rock outcrops in China
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