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Fig.1 Sampling sites and positions of the data referred to in the paper
Note 1: The sampling sites lie in the Big Ear (No. ZK1103 drill hole, 40°17'33.96"N, 90°17" 54.24"E) and Luodong area (No.
ZK0404 drill hole, 40°08'55.5"N, 91° 10" 29"E, near the groundwater spilt belt of the Altun Mountains) of Lop Nur and Kizil
(KZE, 41°57" 39.4"N,82°25'22.3"E) of the Kuqa Basin. Besides, positions of some other areas referred to in the paper are also
shown in the map. The base map is from doctoral dissertation of Cao Yangtong (2010)
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Table 1 Analytical results of isotopic compositions of noble gases (He, Ar and Ne)
in brine samples from the Lop Nur and the Kuqa Basin

FESgns  ‘He(B-4)(V/V)  ®Ne (B-4)(V/V) P Ar(B-4)(V/V) “He/®Ne  “He /™ Ar R/Ra “OAr/Ar
1103*1 0.0923 0.160 81.1 0.577 0.00114 1355 289.7
AD +0.0062 +0.011 +6.1 +0.036 +9.0
1103%2 0.0953 0.167 114.4 0572 0.000833 1.0929 296.5
AD +0.0064 +0.011 +87 +0.0055 +7.6
0404%-1 0.289 0.1403 63.1 2.059 0.00458 2.199 288.7
AD +0.019 +0.0098 +47 +0.027 +6.7
0404%2 0.293 0.1391 735 2.105 0.00399 2372 3136
AD +0.020 +0.0097 +52 +0.041 +21.0
KZE-Q, 2.09 0.0246 11.97 84.8 0.174 0.0306 321.1
AD +0.14 +0.0021 +0.82 +0.0010 +£174
KZE-Q, 223 0.00381 9.10 585.3 0.245 0.0313 332.1
AD +0.15 +0.00037 +0.62 +0.0021  £140
air 0.0524 0.1645 93.04 03185  0.0005633 1.000 295.5
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Fig.2 Plot of 4He versus R/Ra ratio in gas samples from the
Lop Nur and other places of western China
1—Air; 2—Gas samples from warm springs of Tengchong; 3— Gas
samples from underground brine of the Lop Nur; 4— Gas samples from
underground brine of Kuqga Basin; 5—Gas samples from warm springs of

the Hexi Corridor; 6—Natural gas samples from Tarim Basin
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The discovery of mantle source noble gas from underground brine of the Lop
Nur in Xinjiang and its scientific significance

BO Ying", LIUu Cheng—lin', JIAO Peng—cheng', YE Xian—ren’

(1. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China;2.Geochemistry Department, Lanzhou Institute
of Geology, Chinese Academy of Sciences, Lanzhou 730000, Gansu, China; 3. MLR Key Laboratory of Metallogeny and Mineral Assessment,
Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Gas samples whose R values (R="He/*He) are higher than R values of the air were collected from underground brine in the
Lop Nur within eastern Tarim Basin of Xinjiang. This shows the contribution of a fluid source with higher R values. It is also revealed
that there exists the interaction between the crust fluid and the mantle fluid in the depth of the Lop Nur. The mantle fluid may ascend
through active fault belts (for example, the giant Altun fault belt). Besides, the ‘He/*Ne ratio of the gas released from the underground
brine in the Lop Nur is between 0.572 (a little bit higher than that of the air) and 2.105 ( six times higher than the air *He/*Ne ratio),
which indicates that the brine is relatively open to the atmosphere, i.e., it is contaminated by near —surface fluid or the air. For
comparison, two gas samples were collected from Kuqa Basin  (depression) on the northern margin of Tarim Basin, and the analytical
result shows lower R value than that of the air, and the *He/*Ne ratio is 84.8 and 585.3 respectively (dozens of times to several
hundred times higher than that of the air). This shows that underground brine in Kuga Basin comes from the stable deep crust, and its
R value hasn’t been changed by near—surface fluid. What’s more, the *Ar/*Ar ratio is close to that of the air (295.5) in all noble gas
samples, which indicates that the near—surface fluid more or less joins in the transfer and formation of deep original brine, but such
effects in Kuga Basin is not too obvious to change its R value. If the contamination from atmosphere (from the shallow fluid) had been
deducted, the R wvalue in underground brine in Lop Nur would have been much higher than the analytical result. This further
demonstrates that the mantle source fluid plays a great role in the formation and evolution of underground brine in the Lop Nur. The
crust in northwest China is very thick and stable, so mantle source fluid isn’t apt to come out to the surface. However, the mantle
source fluid can carry material and heat through fault belts, thus affecting the characteristics of the fluid in the crust.
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