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Table 1. Electron microprobe analyses of clinopyroxenes from spinel-lherzolite xenoliths in the Maguan area

¥ g % %
KR¥ 80, TO, ALO, Cn0y FeO' Mg0 Ca0 MnO NO NaO KO  Total
MGO1-3 4 5249 053 644 075 2.58 1512 2047 0.09 007 1.57 0.00 100.i1
MGO1-6 2 5212 054 620 0.87 2.5 1526 20.47 005 011 1.5 0.00 99.77
MG01-7 2 52.50 0.3 6.00 060 2.67 15.30 20.76 0.07 0.06 1.52 0.02 99.84
MGO1-10 2 5224 053 670 079 2.65 1520 19.97 0.09 0.09 1.62 0.00 9.8
MGO1-11 4 524 057 6.8 098 254 1477 199 0.2 007 1.8 0.00 100.14
MGO1-13 3 51,71 0.40 7.30  0.94 314 1574 1871 0.13  0.03 146 0.00 99.56
MGO1-18 2 52.46 0.51 6.4 071 2.5 152 20.78 0.12 0.0 1.57 0.00 100.32
MGO1-19 3 5198 0.6t 7.30 05 2.81 1499 19.60 0.07 005 176 0.00 99.76
P BB FH (6 MURTFHER)
Si Ti Al Cr Fe** Mg Ca Mn Fe* Ni Na K Total
MGO1-3 1.892 0.014 0.273 0.021 0.010 0.812 0.791 0.003 0.068 0.002 0.110 0.000 3.997
MGO1-6 1.887 0.015 0.265 0.025 0.017 0.823 0.79¢ 0.002 0.062 0.003 0.109 0.000 4.000
MGO1-7 1.898 0.009 0.25 0.017 0.020 0.824 0.804 0.002 0.061 0.002 0.106 0.001 4.000
MGO1-10 1.887 0.015 0.285 0.023 0.002 0.818 0.773 0.003 0.07 0.003 0.113 0.000 4.000
MGO1-11 1.889 0.016 0.293 0.028 0.001 0.793 0.772 0.004 0.075 0.002 0.126 0.000 3.998
MGO1-13 1.872  0.011 0.312 0.027 0.001 0.849 0.726 0.004 0.095 0.001 0.103 0.000 3.99
MGO1-18 1.888 0.014 0.273 0.020 0.014 0.816 0.801 0.004 0.062 0.000 0.109 0.000 4.000
MGO1-19 1.878 0.017 0.311 0.017 0.008 0.807 0.759 0.002 0.077 0.002 0.123 0.000 4.000

E:FeO" N 2H&(TH).
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Table 2. Electron microprobe analyses of orthopyroxenes from spinel-lherzolite xenoliths in the Maguan area

e 5 OF /%

7 A S0, TO, ALG, Cn0 Fe0® Mg0 Ca0 MO NO N0 K0 Totl
MCO1-3 4 55.5 0.4 432 037 618 3295 064 014 009 010 0.00 100.49
MG01-6 2 5590 0.19 423 040 6.00 329 068 0.0 0.06 006 0.00 100.58
MGO1-7 2 5542 0.07 437 029 631 3.5 066 0.4 0.07 010 001 100.03
MGO1-10 2 5567 015 48 031 56 3272 073 0.8 0.07 0.1 004 100.46
MCO1-11 4 5547 015 436 034 6.00 32.68 0.64 0.7 005 0.1 001 9.98
MCOL-13 3 543 017 570 0.5 605 31.49 114 014 008 016 001 9.8
MGO1-18 2 5526 012 419 036 618 32.61 0.67 014 008 008 001 9.70
MGOL-19 3 5529 019 512 026 598 3242 081 0.4  0.00 0.1 0.0 100.41
B o BB FH n (L 6 MEIRFRHAER)

’ s ™ A G F Ca Mo F&* N Na K Touwl
MCOL3  1.908 0.004 0.175 0.010 0.005 1.68 0.024 0.004 0.172 0.002 0.006 0.000 3.997
MCOL6  1.916 0.005 0.170 0.0l 0.000 1.68 0.025 0.003 0.172 0.002 0.004 0000 3.991
MCOL7  1.913 0.002 0.178 0.008 0.000 1.677 0.025 0.004 0.182 0002 0.007 0.000 3.99
MCOI-10  1.908 0.004 0.195 0.008 0.000 1.671 0.027 0.005 0.162 0.002 0.007 0.002 3.991
MCOI-1 11913 0.004 0.177 0.009 0.000 1.680 0.024 0.005 0.173 0.002 0.007 0.001 3.994
MCOl-1 31882 0.004 0.233 0.016 0.000 1.625 0.042 0.004 0.175 0.002 0.011 0.000 3.995
MCOI-18  1.913 0.003 0.171 0.010 0.000 1.683 0.025 0.004 0.179 0002 0.006 0.000 3.9
MCOI-l  91.899 0.005 0.207 0.007 0.000 1.659 0.030 0.004 0.172 0.003 0.007 0.000 3.993
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Table 3. Equilibrium temperatures ( °C) and pressures (GPa) of spinel-lIherzolite xenoliths in the Maguan area

¥ 5 MGOI1-3 MGO1-6 MGO1-7 MGO1-10 MGO1-11 MG01-13 Mg01-18 MGO1-19
T 920 ~ 970 950 ~ 955 916 ~ 940 980 ~ 982 935 ~ 965 1090 ~ 1110 900 ~ 950 995 ~ 1005
i (950) (953) (928) (981) (953) (1105) (928) (999)
T 950 ~ 1060 975 ~ 990 935 ~ 970 1033~ 1036  980~1018  1135~1150 945 ~ 965 1025 ~ 1055
B (989) (983) (954) (1034) (1004) (1144) (957) (1045)
T 935 ~ 965 959 ~ 962 945 ~ 965 960 ~ 995 915 ~ 960 1075 ~ 1110 950 ~ 970 985 ~ 1015
BHS0Ca (948) (961) (956) 977 (948) (1090) (960) (1001)
T 940 ~ 971 945 ~ 968 918 ~ 46 935 ~ 967 911 ~971 1082 ~ 1096 945 ~ 947 923 ~ 958
Wl (953) (957) (932) (952) (947) (1091) (946) (946)
T 957 ~ 1044 976 ~ 986 944 - 969 1025~1027  984-~1006  1134~1143 948 ~ 967 1025 ~ 1048
Y93 (987) (981) (957) (1026) (1002) (1139) (958) (1040)

T 1008~1030  1026~1029  1018~1030  1031-~1055  997~1033  1122~1130  1020~-1033 1053~ 1068
en (1018) (1028) (1024) (1043) (1019) (1131) (1027) (1061)
Toer 953 ~ 1019 974 ~ 982 950 ~ 972 1027~1030  983~1009 1129~ 1143 957 ~ 960 1007 ~ 1045
Yo (979) (978) (961) (1028) (995) (1134) (958) (1032)

P 1.78~1.92  1.91~1.95 1.86~1.93 1.77~1.95 1.69~1.93 2.09~2.20 1.93~1.97 1.82~1.98
Malen (1.86) (1.93) (1.90) (1.87) (1.85) (2.14) (1.95) (1.91)
Puas 1.34~1.64 1.40~1.53 1.42~1.50 1.70~1.72 1.37~1.57 2.08~2.20 1.29~1.35 1.49~1.78
Weodi (1.44) (1.46) (1.46) (1.71) (1.47) (2.13) (1.32) (1.68)
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Fig. 1. The geothermal curve of the upper mantle during 0 ~ 16 Ma in the Maguan area, Yunnan Province.
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EQUILIBRIUM p-T CONDITIONS OF SPINEL-LHERZOLITE XENOLITHS AND
THEIR SIGNIFICANCE IN THE MAGUAN AREA, YUNNAN PROVINCE
WEI Qi-rong"?, WANG Jiang-hai?

(1. China University of Geosciences, College of Materials Science & Chemical Engineering, Wuhan 430074, China;
2. Guangzhou Institute of Geochemisiry, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: Based on electron microprobe analyses of 22 mineral pairs from 8 spinel-lherzolite xenoliths in the Maguan
area, Yunnan Province, equilibrium temperatures of the xenoliths were calculated by two-pyroxene geothermometers (Tgygs
and Tggo) and single-pyroxene geothermometers (Tgwocss Twwrens and Tigac,) » and equilibrium pressures by Pygg,, and
Pygosi geobarometers. The results showed that equilibrium temperatures and pressures of the xenoliths were from 900 to
1105°C and 1.29 to 2.20 GPa (equivalent to 45 ~ 71 km depth) , respectively. A geothermal curve of the upper mantle in
the Maguan area was established according to the estimated p-T conditions by Tygye, and Pyggens and Tygoq and Pygogs
respectively, which is similar to the ocean-type upper-mantle geothermal curve. It is revealed the lithospheric mantle in the
Maguan area has a high value of thermal flow, indicating hot asthenosphere upwelling in the period of O ~ 16 Ma in eastem
Asia, which resulted in E-W lithospheric extension in eastern Tibet and the whole East Asia.

Key words: Maguan; Yunnan Province; spinel-lherzolite xenolith; equilibrium temperature and pressure conditions
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