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Composition and genesis of green nephrites from the Karakax River in Hetian,
Xinjiang
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(1. School of Earth and Space Sciences, Peking University, Beijing 100871, China; 2. Hetian Bureau of Quality and
Technical Supervision, Hetian 848000, China; 3. Zhoukou Environmental Monitoring Station, Zhoukou 466000, China)

Abstract: The Yurungkax River and Karakax River (White Jade and Black Jade) are two main placer nephrite
sites located in Hetian, Xinjiang. They are well known historically for their valuable white, green and black
nephrite, respectively, with a long history of use in the world. In this study, electron microprobe (EPMA)
analysis was used to study green nephrite samples. The result shows that low Cr and Ni (Cr,O; = 0.00 to
0.06% and NiO = 0.00 t0 0.09% , respectively) are constant in these samples, consistent with the content of
the marble-type nephrite but different from the content of serpentinite-related nephrite (Cr,O; = 0.07% to
0.43% and NiO=0.08% to 0.36% ). The accessory minerals in green nephrite include zircon, rutile, titanite
and apatite which indicate the magmatic origin. According to petrographic study, several processes have been
found in green nephrite: Di—=>Dol, Tr—>Di, Tr—=Tr, Chl—=>Tr. The homogenization temperatures for the inclu-
sions in tremolite in green nephrite range from 200 to 400°C . Test data of the stable isotopes of the ore-forming

fluid acquired at different temperatures show that the H and O isotopic values of green nephrite from the
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secondary deposit fall in the value range of existing marble-type nephrite, but are remarkably different from val-

ues of other serpentine-type nephrite deposits, as evidenced by a comparison with other types of nephrite deposits

in the world. The results obtained by the authors show that green nephrite from secondary deposits was formed

by contact metasomatism between magmatic rocks and marble, and that the ore-forming fluid was derived from

magmatic hydrothermal fluid and precipitation.
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Cr203:0.07%~ 3.2
0.43% NiO=0.08% ~0.36%  Douglas 1996 BSE
2003 Wilkins et al. 2003 3d

2 EMPA weR

Table 2 Chemical composition of Diopside in green nephrite from Karakax River Hetian

MYH 51-1 MYH 51-2 MYH 51-3 MYH 51-4 MYH 51-5 MYH 51-6 MYH 51-7 MYH 51-8

SiO, 52.77 53.73 53.71 53.45 54.52 53.05 53.74 52.93
TiO, 0.03 0.04 0.10 0.03 0.03 0.03 0.01 0.02
ALO; 1.42 3.26 3.65 2.36 2.54 3.62 2.94 2.56
FeO 3.03 1.15 1.42 1.89 2.03 1.63 1.58 1.87
Cr,0;3 0.03 0.02 0.00 0.02 0.00 0.00 0.03 0.02
MnO 0.42 0.17 0.11 0.15 0.18 0.03 0.11 0.20
NiO 0.03 0.07 0.00 0.00 0.01 0.00 0.05 0.03
MgO 14.82 15.68 15.54 15.51 15.57 15.37 15.36 15.37
CaO 25.07 24.74 24.60 25.08 24.93 24.27 24.77 24.95
Na,O 0.16 0.24 0.22 0.23 0.18 0.28 0.26 0.29
K,O 0.01 0.01 0.02 0.00 0.01 0.00 0.00 0.00
TSi 1.98 1.97 1.97 1.97 1.99 1.96 1.98 1.96
TAl 0.02 0.03 0.04 0.03 0.01 0.04 0.02 0.04
MIAIL 0.04 0.11 0.12 0.08 0.10 0.12 0.11 0.07
MITi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ml1Fe2 0.10 0.03 0.03 0.06 0.06 0.03 0.05 0.06
M1Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MI1Mg 0.83 0.86 0.85 0.85 0.85 0.85 0.84 0.85
MINi 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
M2Fe2 0.00 0.01 0.02 0.00 0.01 0.02 0.00 0.00
M2Mn 0.01 0.01 0.00 0.01 0.01 0.00 0.00 0.01
M2Ca 1.01 0.97 0.96 0.99 0.97 0.96 0.98 0.99
M2Na 0.01 0.02 0.02 0.02 0.01 0.02 0.02 0.02
M2K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sumcat 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00
Ca 51.81 51.99 51.88 51.98 51.59 51.69 52.19 52.03
Mg 42.62 45.85 45.60 44.72 44.83 45.55 45.03 44.60
Fe2Mn 5.57 2.17 2.52 3.30 3.57 2.76 2.78 3.37
JD1 0.62 0.93 0.88 0.86 0.70 1.07 0.98 1.09
CFTSI 0.05 0.03 0.00 0.03 0.00 0.00 0.05 0.03
CTTSI 0.04 0.06 0.15 0.04 0.04 0.04 0.02 0.03
CATSI 1.06 1.58 1.73 1.41 0.57 2.01 1.11 1.98
WOl 50.70 49.98 49.64 50.17 50.77 49.12 50.60 49.60
ENI1 42.64 45.55 45.28 44.45 44.65 45.08 44.67 44.26
FSI1 4.89 1.87 2.32 3.04 3.27 2.68 2.58 3.02
Q 1.93 1.86 1.86 1.90 1.88 1.86 1.87 1.90

J 0.02 0.03 0.03 0.03 0.03 0.04 0.04 0.04
WO 1.81 51.99 51.88 51.98 51.59 51.69 52.19 52.03
EN 42.62 45.85 45.60 44.72 44.83 45.55 45.03 44.60
FS 5.57 2.17 2.52 3.30 3.57 2.76 2.78 3.37
WEF 98.82 98.21 98.35 98.30 98.67 97.89 98.06 97.86

D 1.18 1.79 1.65 1.70 1.33 2.11 1.94 2.14
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Fig. 3 The composition and formation process of mineral of green nephrites from Karakax jade river
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Fig. 4 H and O isotopic diagram of green nephrites from Karakax jade river Hetian 1~9 data from Yui and Kwon 2002
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