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Abstract: The mineral and chemical compositions of green
nephrite samples from Qiemo County, Xinjiang Uygur
China,

Canada were systematically analyzed

Autonomous Region, Hualien County, Taiwan,

and British Columbia,
electron

by gemological tests, microscope observation,

probe X-ray microanalyser (EPMA), and laser ablation
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microprobe inductively coupled plasma mass spectrometry
(LA- ICP- MS) analysis. The results show that the green
nephrite from the three origins are mostly green-dark green,

containing spotted or banded black accessory minerals,

whose gemological features are similar and difficult to
distinguish. Under the microscope, it can be seen that the
main mineral composition of green nephrite samples from the
but that from Canada
can contains a small amount of actinolite and pyroxene. The
and the

Canada and Hualien green nephrites are grossularite. The

three different origins are tremolite,

Qiemo green nephrite is calcium-chromium garnet,

results of EPMA show that the main mineral of the samples
are tremolite, and the color of green nephrite changes from
light to dark with the increase of Fe and Cr content. The
results of LA-ICP-MS show that the content of Sc in the
Hualien green nephrite is significantly higher than that in the
other two origins, which could be regarded as the
typomorphic characteristics of the chemical composition of

the Hualian green nephrite.

Key words: mineralogical characteristics; chemical

composition characteristics; green nephrite; electron

probe X-ray microanalyser (EPMA )
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Fig.1 Green nephrite samples from three different origins
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Tab.1 Refractive index of green nephrite from three different origins

ErAE QM-01 QM-02 QM-03 QM-04 QM-05 SEH(E
P 1.593 1.603 1. 600 1. 608 1.601 1.601
Yi'ar Cal 01 CaJ 02 Ca J0O3 Ca JO4 CaJO5 TFHE
iz 1.601 1.598 1. 606 1. 596 1.602 1.601
i HL-01 HL-02 HL-04 HL-05 HL-08 SERE
Prify 1. 604 1.613 1.601 1.621 1. 606 1.609
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Tab.2 Density measurement of green nephrite from three different origins

i QM 01 QM-02 QM-03 QM 04 QM-05 I
W/ (gem ) 2.96 2.98 2.99 3.01 3.00 2.99
i Cal-01 Cal-02 Cal-03 Cal-04 Cal-05 SEME
¥/ (geem ®) 2.96 2.94 2.99 2.96 3.03 2.98
e HL 01 HL 02 HL 04 HL 05 HL-08 I
W/ (gem ) 2.96 3.02 2.97 2.99 2.98 2.98
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Fig. 2 Microscopic observation characteristics of green nephrite samples
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Tab.3 Main element data of green nephrite from three different origins
%

FEGS SiO, AlLO, Na,0 MgO K0 CaO FeO MnO Cr,0, Bt
QM-01 58. 90 0.43 0.08 21.51 <0.01 13.09 3.80 0.10 0.09 98.16
QM-02 58. 63 0.39 0.06 22.09 0.03 12.84 3. 60 0.16 0.06 98.07
QM-03 58.73 0.33 0.06 21.94 0.04 13.19 3. 60 0.10 0.29 98. 45
QM-04 57.78 0.41 0.08 21.53 0.02 12.76 3.57 0.13 0.14 96.71
QM-05 59. 86 0.11 0.03 24.33 0.02 13.27 0.02 0.04 0.00 97.77
CalJ-01 58. 18 0.18 0.09 21.70 0.05 13.33 4.25 0.13 0.25 97.57
CalJ-02 58. 47 0. 36 0.12 21.01 0.04 13.35 4.15 0.07 0.18 97.77
Cal-03 58. 47 0. 46 0.18 21.44 0.07 13.25 4.71 0.14 0.38 97. 66
Cal-04 57.13 0. 66 0.06 19.23 0.02 12. 34 7.25 0.57 0.21 97. 50
CalJ-05 57.52 0.75 0.10 19. 68 0.03 12.57 7.36 0.64 0.25 97.78
HL-01 57.60 0.38 0.11 20.57 <0.01 12.98 5. 80 0.16 0.16 97.76
HIL-02 58. 84 0.35 0.05 22.23 <0.01 13.69 4.33 0.07 0.06 99. 62
HIL-03 57.65 0.23 0.05 21.20 <0.01 13.32 4.68 0.06 0.28 97. 47
HL-04 56. 30 0.67 0.08 21.18 0.04 12.85 4.98 0. 20 0.03 96. 33
HIL-05 56. 96 0.73 0.02 20. 80 0.08 13.08 4.63 <<0.01 0. 26 96. 56
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Tab.4 Trace element data of green nephrite from three different origins
107¢
FEf 5 Sc Y La Ce Pr Nd Sm  Eu Gd Th Dy  Ho Er  Tm Yb Lu

QM-01 10.073 0.062 0.022 0.028 0.003 0.018 0.003 0.004 0.004 0.001 0.008 0.002 0.004 0 0.004 0O

QM-02  8.698 0.069 0.020 0.045 0.008 0.042 0.012 0.001 0.010 0.002 0.011 0.002 0.006 O 0.006 0.001

QM-03 11.594 0.159 0.012 0.022 0.004 0.018 0.009 0.003 0.005 0.001 0.012 0.004 0.020 0.003 0.035 0.005

QM-04  4.268 0.180 0.017 0.035 0.005 0.041 0.015 0.004 0.014 0.003 0.021 0.005 0.016 0.003 0.021 0.004

CaJ-01 11.510 0.500 0.390 0.810 0.110 0.460 0.150 O 0.090 0.020 0.040 0.020 0.070 0.010 0.020 0.020
CaJ-02 13.270 0.060 0.020 0.040 0.020 0.070 0.010 0.030 0.010 0.010 0.040 0O 0.050 0.010 0.020 0.020
CaJ-03 10.110 0.740 0.030 0.040 0.010 O 0 0.020 0.060 0.020 0.090 0.020 0.050 0.010 0.040 0.020
Cal-04 21.410 0.920 0.040 0.030 0.020 0.040 0.030 0.010 0 0.020 0.070 0.020 0.130 0.030 0.290 0.040
CalJ-05 12.590 0.090 0.030 0.020 0.020 0.100 0.010 0.010 0.130 0.010 0.030 0.020 0.070 0.020 0.010 0.010
HL-01 6.620 0.120 0.078 0.410 0.014 0.100 0.037 O 0.096 0.010 0 0.010 0.017 0 0.042 0
HL-02  7.530 0.400 0.041 0.037 0.009 0.160 O 0 0.072 0 0.071 0.018 0.096 0.010 0.070 0.046
HL-03 4.640 0.200 0.017 0.045 0.023 0O 0 0 0 0 0.044 0O 0.079 0.009 0O 0.011
HL-04 6.440 0.050 0O 0.015 0.024 0 0 0.009 0 0 0 0 0 0 0.044 0
HL-05 7.190 0.220 0.009 0.130 0.000 0.150 0.032 0 0 0 0.019 0.011 0.031 0.014 0.160 0
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