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Abstract: As a special type of helium reservoir, water-soluble helium has gradually received widespread atten-

tion in recent years. Qinghai Province has a vast territory and abundant groundwater resources such as hot
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springs. Through a systematic investigation of hot springs, cold springs, and brine, the distribution, content, ge-

netic characteristics, and relationship with temperature and mineralization of water-soluble helium resources

were systematically explored. Research has shown that the distribution of water-soluble helium resources in

Qinghai Province is closely related to intrusive rocks, mainly distributed in the Qaidam Basin, Gonghe Basin,

Maduo Region, and South Qilian Basin. Among them, the Qaidam Basin has the highest water-soluble helium

content, up to 1.1%; Estimate the helium production in the Qaidam Basin, Gonghe Basin, Maduo Region, and
South Qilian Basin, which are 39.49 x 10° m’, 2.16 x 10° m’, 1.46 x 10° m’, and the R/Ra is 0.003~0.068, indi-

cating a typical crustal origin gas; The helium content is weakly positively correlated with temperature and posi-

tively correlated with mineralization, and hot springs with water temperature greater than 25 “C and saline water

with mineralization greater than 1 g/l are favorable environments for the occurrence of water-soluble helium re-

sources in Qinghai Province.

Keywords: water-soluble helium; resource status; existence characteristics; salinity; Qinghai Province
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Fig. 1 Distribution map of water soluble helium resources in Qinghai Province
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Tab. 1 Characteristics of water soluble helium resource content in the Chaidamu Basin
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Tab. 2 Characteristics of water soluble helium resource content in the Gonghe Basin
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Tab. 3 Characteristics of water soluble helium resource content in the South Qilian Basin
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Tab. 4 Characteristics of water soluble helium resource content in Maduo Region
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Tab. 5 Characteristics of water-soluble helium resource content in other regions
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Fig. 2 Distribution map of intrusive rocks and samples in Qinghai province
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Tab. 6 Characteristics of helium isotopes and the proportion of helium from mantle sources
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PPy N ) Y53 0.116 80 0.010 0.030 1.95 4.29 0.00 SE A
Y& 0.014 45 0.050 6.59 0.42 LR, DR R
Y9-8 1.100 00 0.020 3.00 0.09 72 I
Y36 0.027 43 0.030 4.23 0.20 7 R
Y37 0.028 67 0.028 3.92 0.17 gl
Y39 0.022 34 0.008 1.19 0.07 A
Y40 0.024 33 0.023 3.21 0.11 SE R
Y41 0.000 88 0.068 9.58 0.69 ST,
Y42 0.071 54 0.020 2.74 0.07 7T IR
Y43 0.837 91 0.003 0.42 0.14 SE I8
Y44 0.034 47 0.023 3.26 0.11 SE 8
0 2 Y45 0.055 44 0.033 0.056 5.26 7.93 0.30 A
Y46 0.090 68 0.012 1.74 0.02 FE IR
Y47 0.867 17 0.018 2.52 0.05 72 I
Y48 0.052 22 0.013 1.84 0.01 TR
Y69 0.022 22 0.013 1.84 0.01 IR
Y70 0.008 28 0.009 125 0.07 FE IR
Y71 0.005 24 0.079 11.07 0.83 LR, DR R
Y72 0.000 56 0.041 5.80 0.35 72 I
Y73 0.000 47 0.007 0.99 0.09 7o R
T A 2 4 b Y31 0.054 90 0.05 0.050 7.09 7.09 0.46 ST,
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Fig. 3 Genetic analysis of water-soluble helium in

different regions

M, R | R ARE B A 2 X HOE I
S3 BT, B 2 4 XK A S iR CF 312k 0.763 20%)
(1 4), SRR Z (G478 0.57210%), HHIT 4
AR CF35 4 0.329 16%) , B 45 14 %% A% (F- 2
i 0.05490%), T FE K Fr X B AR A K I A
o A% BT AR, BE NN RIIARRE
HK S S R, 35 1.100 00%, SEA1 251 . ¥ 2

o, A4 9k 9.8485x10 (at) . 4.9475%x10"
(a')s ¢ WAV A HIE R B4 XHERE () s v R A B
R (km’); o R IR 5 10 % (glem’) s x R A
M EE(10°);y MRV A AL E(10°)

HAZ(2) . AKX OGS (R 7): Sk ARAE
MR SRR OR, N 39.49x10° m's HEFN 45 M | B AR 7 4
ik 2, M 2.16x10° m’, 1.90x10° m’; ¥ £ Hli [X % /)N,
M 1.46x10° m's AHEF H, A A X3k A S 5K IE A
AE RIS IEM IR, X 5KE A SRR S
K EHMUIRAR DG, BRWIIG A a5k, IR . 9IRS



%5l SRIGIEAE. 35088 K AR PR UK R A RRAE 41
12
1.100 00
1.0
0.867 17 0.763 20
0.763 20/ 0.763 20
08 — —
S
iz
po 0.6
3
jus)
0.4
0n 0.054 90
0.054 90%54 90 0.068 70
PRI AR b (1) SEIRAR A, (8) A A (6) HZHIX (1)
= F/ME (%) = RKIE (%) < FHEIE (%)
E4 FAERBKBAZESEXIILE
Fig. 4 Comparison chart of water soluble helium and helium content in different regions
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Tab. 7 Calculation table for helium production from water-soluble helium gas
AE I § § T R 1= B0 R LA % R
i X 2 A u(10®)  Th(10) ) ) s 3 3
A (Ma) (km") S (km)  (km)  (gem’) (10°m’)
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ViAEE
B Z2 4 X =& U B R 220 12.90 10.93 2821.00 0.80 2256.80 2.30 1.46
SR MR RAE 236 17.08” 30.65% 875.26 1.90 1662.99 2.50 2.16
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Tab. 8 Statistical table for helium content and temperature of samples that meete valuation criteria

FE 5 K (C) Af (%) FE b K CC) A (%)
Y4 82 0.921 00 Y45 62.00 0.055 44
Y5 73 0.842 10 Y46 38.00 0.090 68
Y6 55 0.091 70 Y47 40.00 0.867 17
Y8 53 0.785 80 Y48 98.00 0.052 22
Y30 84.4 0.068 70 Y51 8 0.763 20
Y31 49.33 0.054 90 Y53 22 0.116 80
Y42 33.00 0.071 54 Y / 0.650 70
Y43 67.00 0.83791 Y9-8 / 1.100 00
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Fig. 5 Correlation chart between helium content and water temperature
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Tab. 9 Statistical table of helium content and mineralization

B A A (%) WAL (g/D) B A E (%) i (gD
Y1 0.000 70 0.55 Y38 0.000 53 1.43
Y2 0.003 60 0.39 Y39 0.022 34 1.00
Y9 0.000 20 0.91 Y44 0.034 47 1.00
Y18 0.001 70 1.02 Y48 0.05222 1.41
Y23 0.000 30 1.30 Y57 0.005 40 0.47
Y26 0.004 60 1.25 Y62 0.000 70 0.82
Y28 0.000 60 1.46 Y64 0.000 40 0.27
Y30 0.068 70 291 Y66 0.001 30 1.55
Y31 0.054 90 0.93 Y72 0.000 56 0.51
Y33 0.014 90 0.88

TE: 0 EEBRR T 2445 (2012),
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Fig. 6 Correlation chart between helium content and mineralization degree
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