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A study of mineral inclusions in emeralds from Malipo, Yunnan Province, China
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Abstract: [n this research, mineral inclusions in emeralds from Malipo, Yunnan Province, are studied by polarized
microscope, electron probe( EPMA), and cathodoluminescence( CL). The results show that there are several kinds
of mineral inclusions which can be considered as origin characteristics in emeralds from Malipo, Yunnan Province,
such as black dravite, vanadium muscovite, zonal feldspar, arsenopyrite, magnesium biotite, scheelite. Both in
pegmatite veins and shear zone veins, emeralds contain feldspar, albite, dravite, fluorite, emerald ( beryl), bio-
tite, sphene, apatite, pyrite, chlorite, epidote. Inclusions only appear in emeralds from pegmatite veins are musco-
vite, calcite, quartz, zircon, arsenopyrite, sphalerite, galena, diopside. Inclusion only appears in emeralds from
shear zone veins is scheelite. This research on different inclusions in emeralds from pegmatite veins and shear zone
veins is meaningful not only for emerald identification of origin, but also reveals the genetic type of Yunnan emeralds.
Key words: emerald; mineral inclusions; Malipo area of Yunnan Province; electron probe( EPMA)
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Table 1 Characteristics of emerald samples from Malipo, Yunnan Province, China
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Table 2 Electron microprobe result of feldspar
J==3 Si0, TiO, Al, 04 FeO MnO MgO BaO Ca0O Na, O K,0 Total W) 4 75

11-a-Q3-2 51.102 0.066  21.777 0.027 0 - 13.525  0.019 0.903 9.355 99.77

11-a-Q3-3 56.996 0 20.774  0.046 0.018 - 10.082  0.025 0.921 10.782 99. 64

¥Z-13-2-2 54.600  0.048 22.116 0 0.038 - 13.678 0 0.747 9.405 100. 63

FZ-13-2-3 60.399 0.019 20.703 0.042 0 - 7.177 0 0.731 11.699  100.77

FZ-13-24 63.323 0.028 19.048 0 0 - 3.055 0 1.126 13.953  100.53
FZ-15a-32  64.695 0 18.558 0.044 0.021 - 0.769 0.019 0. 662 15.180 99.95
FZ-17b-22  64.633 0 18.188 0.014 0.006 - 0.387 0 0.410 15.891 99.53 /
FZ-1a-5-2 65.204 0.015 18.928 0.045 0.024 - 0. 854 0 0.611 15.158  100. 84 B
FZ-3a-2-3 65.556 0 18.216 0.048 0.022 - 0.159 0 0.375 15.740  100.12

FZ-8-2-3 64.990 0.017 18.308 0.018 0 - 0.341 0 1.317 15.830  100. 82

JD-8-3-2 60.614 0.014 20.358 0 0.022 - 5.740 0.036 0.611 12.187 99.58

JD-8-3-3 64.415 0.049 18.937 0 0 - 1.940 0 0.563 14.730  100.63

JD-8-34 64.231 0 18.372 0.043 0 - 1. 186 0 0.318 15.211 99.36

JD-8-3-5 60.305 0.075 20.486 0 0 - 7.107 0 0.509 11.677 100.16

FZ-13-2-7 67.877 0 20.498 0 0.014 0 0.019 0.147 10.794 0.109 99.46
FZ-15a-3-3  70.479 0.024 20.316  0.003 0.020 0.004 0.020 0.120 9.270 0.136 100. 39

FZ-1a44 68.074 0 19.961 0 0.030 0.001 0.031 0.09%4 11.052 0.423 99.67 WK
FZ-5a-2-3 70. 046 0.002 19. 446 0 0 0 0.010 0.010 10. 405 0.079 100. 00

FZ-82-2 70.519 0.067 19.828 0 0 0 0 0.035 10. 041 0.219 100.71

JD-8-3-7 68.427 0.004 20.233 0 0 0 0.003 0.020 10.583 0. 066 99.34
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Fig. 3 Emerald inclusions in sample FZ17 FZ15 and JD8
a—FZ17 H M6 F R s b—FZ17 IEMRC TR o0 d—FZ15 M B (BSE) K13 e—JD8 #4731 35 BUA (BSED I #1
(—FZ13 # AT 15 BUH (BSED B4
a—sample FZ17 under plainlight; b—sample FZ17 under crossed nicols; ¢—BSE photo of sample FZ15; d—BSE photo of sample FZ15;
e—BSE photo of potassium feldspar zone in sample JD8; f—BSE photo of potassium feldspar zone in sample FZ13
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Fig. 5 Photos under plainliaht(a) and crossed nicols(b) of emerald inclusions in sample FZ14
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Table 3 Electron microprobe result of tourmaline
)ﬁ% Pz 05 Si02 Tioz Alz 03 Crz 03 V203 FeO Zn0O BaO MnO V[gO Ca0 N320 Kzo F Total
7-Q3-1 - 37.113 0.165 31.096 0.114 1.73 6.651 0.057 - 0.089 7.109 0.957 2.239 0.018 0.595 87.93
FZ-3a-5-3 0  36.97 0.126 31.221 0.055 0.443 7.098 - 0.072 0.088 5.185 0.105 2.235 0.111 0.341 84.05
FZ-4a-5-1 0 37.653 0.394 29.126 0.136 1.112 8.118 & 0 0.106 6.062 0.306 2.008 0.037 0.564 85.62
FZ4a-5-3  0.013 36.669 0.074 30.899 0.009 0.818 7.935 N 0 0.047 4.733 0.08 1.848 0.034 0.409 83.57
FZ-5a-12 0 38.15 0.08 31.694 0.036 0.301 7.515 - 0 0.122 5.546 0.127 2.017 0.045 0.105 85.74
FZ-5a-3-3 0 38.027 0.311 29.451 0.005 0.259 6.589 - 0 0.103 7.186 0.305 2.088 0.092 0.722 85.14
FZ-14-12  0.018 37.346 0.218 30.957 0.027 0.29 7.551 - 0 0.132 6.76 0.199 2.151 0.034 1.082 86.77
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Fig. 6 BSE photo of sample FZI
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Table 4 Electron microprobe analysis of biotite
J==1 Si0, TiO, AL, Oy FeO MnO MgO CaO Na, O K,0 F Total
FZ-1a4-3  39.846 0.639 16.335 14.263 0.573 12.598 0.013 1.075 9.524 1.556 96.422
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Fig. 7 Biotite classification scatter diagram

(the base map is according to Foster, 1960 )
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Table 5 Electron microprobe result of muscovite
){—i % SIOZ AIZ 03 Crz 03 Vz 03 FeO BaO Mg() CaO Naz (0] Kz (0] F Total
FZ-1329 50.308  30.883 0.113 0.524 1.273 0.532 2. 866 0.029 0.227 9.61 0.828 97.193
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Table 6 Emerald inclusions in pegmatite veins and shear zone veins
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