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Noble gas isotopic compositions of Cenozoic volcanics and mantle derived
xenoliths from Kuandian in Liaoning Province and their significance
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(1. China Universily of Petroleum, Beijing 102200, China; 2. Lanzhou Institute of Geology, Chinese Academy of Sciences, Lanzhou 730000, China)

Abstract The noble gas isotopic and compositional data of alkali basalt, lherzolite xenolith and megacryst
clinopyroxene from Kuandian area confirm the opinion that fractionation of noble gases existed during magma-
tism, and that the lighter noble gases such as He and Ne have much higher mobility and incompatibility than
heavier ones like Kr and Xe. Therefore, the lighter noble gases are relatively concentrated in volcanics, especial-
ly in volcanics with bubbles, whereas lherzolite xenoliths have quite abundant heavier noble gases. M egacryst
clinopyroxene has the lowest abundance of noble gases, probably attributed to its high p_T" generation. Noble
gas isotopic compositions reveal that the mantle source beneath Kuandian area has an MORB_like reservoir with
*He/ *He being 10 Ra ( atmospheric *He/ *He value) and DA/ O Ar being 350. Lherzolite xenoliths possess
*He/ *He ratios of 2. 59~ 4. 53Ra, reflecting their high p_T deformation and metasomatism. Volcanics have
very low *He/ *He ratios (0.47~ 0.61 Ra), indicating the contribution of radiogenic *He due probably to crust
contamination. Most samples show excesses of ?'Ne and **Ne compared with atmospheric neon, while Kr and Xe

isotopic compositions are indistinguishable from atmospheric values with only a few samples showing excesses
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Table 1  Analytical results of noble gases in Cenozoic volcanics and xenoliths from Kuandian

P QP7 QL6 QL8I1 0L82 0B2 0B6 J.

b WA 1 A M PORBILZ A BRI R LA
*He(10™ ¥ em’STP/ g) 0.782 0 1. 461 2.346 2.872 7.203 6.032
Ne( 107 * em®STP/ g) 6. 924 10. 04 17.74 22.02 37.99 7.357
OAr(107° em’STP/ g) 1. 968 3.264 3. 881 1.976 3.530 1.269
MKr(107 ' em’STP/ g) 1.019 2. 807 4.022 2.077 4.631 1. 305
B2Xe( 107 em’ST P/ g) 0.5336 1.298 4.478 1.588 2.437 0.772 8
SHe/ *He( 107 %) (R) 13.98( 17) 6. 34(20) 3. 619(98) 4.33(12) 0. 852( 30) 0. 657(27) 1. 399( Ra)
R/ Ra 9.98 4.53 2.58 3.09 0. 61 0.47 1
ONel/ 2Ne 8.47(18) 8.93(29) 9. 187(69) 9. 202( 69) 8. 976(90) 8.29(23) 9. 80
*INe/ PNe 0. 025 4(6) E 0. 030 2( 6) 0. 027 4( 2) 0. 024 8( 5) 0.027 2(8) 0.0290
FAr/ O Ar 0.196 4(41)  0.1918(27)  0.1907(10)  0.199 1(47)  0.1886(28)  0.191 5(44)  0.188 0
ON /Ay 345. 6( 24) 307.6(11) 305. 20( 40) 316.0(17) 307. 29( 98) 305.4(22) 295.5
2K MKy 0.2055(29)  0.2197(23)  0.201 7(20)  0.1994(24)  0.206 0(20)  0.204 4(28)  0.2022
VR MK 0.2004(27)  0.2127(22)  0.1920(13)  0.2057(20)  0.2130(20)  0.200 7(23)  0.201 4
SR MKr 0.318 1(17)  0.3135(20)  0.2989(14)  0.3125(19)  0.3040(18)  0.306 5(16)  0.3052
125X ef 92X e 0.058 1(34)  0.0574(69)  0.0742(18)  0.066 8(27)  0.068 4(20)  0.048 9(33)  0.071 4
Xl " Xe 0. 862( 18) 0. 892( 93) 0.917 8(75)  0.960(11) 0. 987( 16) 0.970( 12) 0. 983 2
0% ef "X e 0.156 8(62) 0. 145(13) 0.1362(16)  0.1514(38)  0.1657(35)  0.1802(43) 0.151 4
el X e 0. 835(18) 0. 766( 24) 0.721 6(56)  0.7757(83)  0.7865(99)  0.866(14) 0.789 0
el X e 0. 400( 66) 0. 401( 26) 0.388 4(36)  0.3782(55)  0.4224(49) 0.4176(64) 0.3879
B0 el X e 0.330 9(56)  0.304{29) 0.3200029)  0.3326(49)  0.316 6(42)  0.3327(57)  0.329 4
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