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Genesis of the nephrite from the Alamas in Hetian, Xinjiang

LIU Yan', HE Ming-yue?, Maituohuti Abuduwayiti® and SHI Guang-hai>
(1. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. China University of
Geosciences, Beijing 100083, China; 3. Hetian Bureau of Quality and Technical Supervision, Hetian 848000, China)

Abstract: The Hetian nephrite deposit located south of the Tarim Basin in Xinjiang is a typical superlarge
dolomite-related nephrite deposit. In this ore deposit, the Alamas ore belt explored about two hundred years ago
is an important ore belt, and, since 1975, it has produced more than 100 tons of wonderful white nephrite. In
this ore belt, different nephrite zoning structures exist as veins or lenses vertically or horizontally within the con-
tact zone between dolomite marble and granodiorite. Nephrite zonings also stay with a variety of other mineral
assemblages such as zeilanite, diposide and tremolite, boltonite dolomite marble, and serpentinized dolomite
marble. Sometimes, there exists bicolor nephrite or nephrite and tremolitized nephrite zoning, i.e., one speci-
men representing a zoning transition can be easily found in this location. However, among nephrite deposits, ob-
vious nephrite zonings are very uncommon, and there are few reports documenting them. Therefore, to explain
the causes and genesis of such nephrite zoning structure, the authors carried out chemical analysis of samples col-
lected from these nephrite zonings by means of electronic microscope probe analysis (EMPA) and ICP-Ms. All
the amphiboles in the nephrites have very low content of Cr (Cr=8.95x10"°~178.7x10 %) and Ni (NiO=
0.05%x10 ©~3.95x10 %) relative to serpentinite-related nephrite (Cr,O;=0.07% ~0.43% ; NiO=0.08%
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~0.30% ). The results indicate that such color-causing elements in nephrite as Fe, which mainly occur in

tremolite, exhibit decreasing concentration as color changes from green to white, a trend which is consistent

with the zoning structures. Based on these observations, the authors have further concluded that the variations

from high to low temperatures are consistent with the distribution of zonings, as clearly demonstrated by the

tremolite grain size. Therefore, these geochemical characteristics and mineral assemblages in the contact zone are

strongly indicative of a dolomite-related ore deposit with metasomatic origin for the Alamas nephrites.

Key words: nephrite; chemical composition; zoning structure; Xinjiang; Alamas
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Table 1 EMPA results of white green-white and white nephrites from Alamas

BY1-1 BY1-2 BY1-5 BY1-6 QBYI-1 QBYl-2 QBYL-5S QBYL-6 QYl-1 QY12 QYIS QYI-6

SiO, 58.01 56.66 58.24 57.49 57.92 58.14 58.25 58.25 56.88 57.73 57.31 57.28
TiO, 0.01 0.01 0.01 0.00 0.02 0.01 0.02 0.00 0.00 0.00 0.00 0.00
ALO; 0.29 1.54 0.40 0.30 0.34 0.38 0.42 0.42 0.49 0.36 0.47 0.52
FeO 0.05 0.00 0.01 0.00 0.00 0.02 0.03 0.02 0.03 0.06 0.08 0.04
Cr,0;3 0.41 0.42 0.38 0.44 0.48 0.84 0.36 0.45 1.09 1.00 1.18 1.17
MnO 0.08 0.00 0.02 0.01 0.01 0.00 0.01 0.03 0.08 0.09 0.08 0.05
MgO 24.02 24.29 24.02 24.16 24.21 24.70 24.41 24.23 23.02 22.87 22.86 23.16
CaO 12.90 12.03 13.21 13.12 12.68 12.64 12.79 13.00 13.11 12.98 13.18 12.74
Na,O 0.09 0.02 0.04 0.02 0.08 0.15 0.05 0.09 0.00 0.02 0.06 0.00
K,O 0.06 1.13 0.14 0.10 0.08 0.07 0.05 0.07 0.13 0.07 0.10 0.22
Total 95.92 96.10 96.47 95.64 95.82 96.95 96.39 96.56 94.83 95.18 95.32 95.18
Si 8.03 7.88 8.01 7.97 8.02 7.95 8.00 8.00 7.99 §8.09 8.02 8.03
Al 0.05 0.25 0.07 0.05 0.06 0.07 0.07 0.07 0.08 0.06 0.08 0.09
Cr 0.05 0.05 0.04 0.05 0.05 0.09 0.04 0.05 0.12 0.11 0.13 0.13
Mg 4.96 5.05 4.93 4.99 4.99 5.04 5.00 5.04 4.83 4.78 4.77 4.84
Fe, 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
Mn 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
Ca 1.91 1.79 1.95 1.95 1.88 1.85 1.88 1.91 1.97 1.95 1.98 1.91
Na 0.02 0.01 0.01 0.01 0.03 0.04 0.01 0.02 0.00 0.01 0.02 0.00
K 0.01 0.20 0.03 0.02 0.0l 0.0l 0.01 0.01 0.02 0.01 0.02 0.04
Mg Mg+Fe*™  1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

BY1-1 BY1-2 BY1-5 QBYI-1 QBY1-2 QBY1-5 QY11 QY1-2 QY1-5 QY1-6 Liu et a/. 2010 2011 BY-6 QBYI1-6
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Table 2 Bulk-rock chemical compositions of nephrites from Alamas Xinjiang

ABY1 ABY2 AQBI AQB2 AQB3 AQB4 AQB6 AQY1 AQY?2 AQY3 AQY4 AQYS

SiO, 57.09 57.48 53.25 43.59 57.64 56.92 58.58 57.33 57.54 57.62 56.74 57.83
TiO, 0.02 0.02 0.04 0.01 0.01 0.02 0.01 0.01 0.01 0.02 0.01 0.01
ALO; 1.04 0.83 4.13 0.23 0.25 1.33 0.41 0.66 0.48 0.25 0.85 0.40
Fe,O;T 0.50 0.41 0.71 0.96 0.80 0.43 0.54 1.96 1.61 1.03 1.20 1.35
FeO 0.42 0.41 0.66 0.60 0.66 0.42 0.42 1.49 1.33 0.83 1.00 1.00
MnO 0.05 0.05 0.03 0.13 0.05 0.08 0.11 0.13 0.08 0.09 0.10 0.11
MgO 25.97 25.88 26.55 18.89 25.86 26.25 25.49 24.86 24.95 25.46 25.58 25.02
CaO 11.85 12.27 10.20 23.21 12.21 10.97 12.67 12.10 12.21 12.41 12.08 12.26
Na,O 0.05 0.01 0.07 0.01 0.01 0.04 0.03 0.05 0.06 0.01 0.01 0.00
K,O 0.28 0.32 0.18 0.03 0.03 0.55 0.05 0.12 0.14 0.04 0.04 0.05
P,0s 0.02 0.09 0.05 0.04 0.01 0.07 0.02 0.01 0.03 0.06 0.03 0.05
LOI 2.72 2.02 4.16 12.97 2.48 2.74 1.48 2.94 2.28 2.42 2.76 2.46
Total 99.57 99.37 99.37 100.08 99.35 99.38 99.40 100. 16 99.39 99.40 99.40 99.56
Cr 13.02 27.72 45.53 25.84 8.95 33.72 11.00 123.72  178.70 92.77 _55,38 151.05
Ni 0.05 1.27 2.41 3.95 0.95 0.49 0.25 2.98 3.40 1.15 0.34 2.26
Rb 38.42 46.29 21.29 0.62 1.59 105.14 4.43 26.27 24.99 3.02 3.62 9.32
Ba 14.34 17.44 19.96 1.09 0.90 13.21 1.31 4.20 5.47 2:93 2.15 1.72
Th 0.22 0.30 0.10 0.08 0.05 0.36 0.07 0.23 0.12 0.13 0.12 0.58
U 0.64 1.05 0.12 1.32 0.60 1.44 1.11 0.09 0.99 1.15 0.76 2.09
Nb 0.74 0.27 0.54 1.81 2.02 1.55 1.95 1.74 0.27 1.26 0.99 7.65
Ta 0.06 0.06 0.09 0.13 0.11 0.07 0.06 0.08 0.05 0.08 0.08 0.30
La 0.59 0.58 2.85 0.38 0.90 1.47 0.20 26.40 0.45 0.25 0.17 13.57
Ce 1.47 1.09 6.00 0.55 2.50 2.68 0.39 38.72 0.94 0.67 0.44 19.90
Pr 0.19 0.17 0.75 0.06 0.38 0.37 0.06 3.44 0.12 0.12 0.08 1.64
Sr 8.36 7.91 4.87 43.07 3.75 11.71 5.88 12.83 9.01 9.47 7.26 7.55
Nd 0.92 0.77 2.82 0.2 1.85 1.41 0.34 10.45 0.55 0.71 0.44 4.36
Zr 2.96 4.77 10.29 0.37 0.34 3.14 0.48 0.92 1.89 1.83 1.49 3.45
Hf 0.08 0.14 0.31 0.01 0.01 0.07 0.02 0.03 0.05 0.05 0.04 0.11
Sm 0.29 0.21 0.60 0.10 0.62 0.37 0.17 1.36 0.18 0.32 0.22 0.66
Eu 0.02 0.02 0.07 0.01 0.03 0.01 0.01 0.28 0.02 0.04 0.03 0.02
Gd 0.33 0.25 0.51 0.18 0.74 0.38 0.30 1.35 0.28 0.46 0.35 0.73
Tb 0.06 0.05 0.08 0.05 0.16 0.07 0.07 0.17 0.06 0.09 0.08 0.11
Dy 0.47 0.36 0.56 0.46 1.26 0.51 0.54 1.01 0.53 0.69 0.57 0.75
Y 4.91 3.73 4.42 6.22 10.86 5.47 5.56 8.40 6.70 6.94 5.98 7.39
Ho 0.11 0.08 0.12 0.13 0.31 0.12 0.12 0.21 0.13 0.16 0.13 0.18
Er 0.34 0.23 0.34 0.42 0.96 0.34 0.32 0.63 0.38 0.47 0.37 0.54
Tm 0.05 0.04 0.05 0.07 0.16 0.05 0.04 0.09 0.05 0.07 0.05 0.09
Yb 0.35 0.23 0.35 0.42 1.10 0.31 0.26 0.61 0.29 0.37 0.31 0.72
Lu 0.06 0.04 0.05 0.06 0.17 0.05 0.04 0.10 0.04 0.05 0.04 0.13
Eu” 0.06 0.07 0.13 0.05 0.05 0.04 0.04 0.21 0.07 0.11 0.10 0.03
Gd Yb y 0.74 0.90 1.17 0.35 0.54 1.01 0.93 1.79 0.78 0.99 0.92 0.82
La Sm y 1.24 1.67 2.92 2.40 0.88 2.42 0.70 11.92 1.55 0.47 0.48 12.62
La Yb 1.09 1.68 5.41 0.59 0.54 3.16 0.50 28.77 1.05 0.44 0.37 12.45
SREE 5.23 4.10 15.13 3.12 11.16 8.13 2.84 84.81 4.02 4.45 3.28 43.41
SREE+Y 10.14 7.83 19.55 9.34 22.02 13.6 8.4 93.21 10.72 11.39 9.26 50.8

Liu et al. 2011
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Table 3 Chemical composition of host rock of nephrite in Alamas

SiO, 6.04 1.3 58.62 50.57 58.93 57.71
TiO, 0.00 0.06 0.92 0.73 0.90 0.03
ALO; 0.15 0.34 16.77 19.86 17.22 15.27
Fe,05 0.12 0.30 2.38 3.60 2.00 0.26
FeO 0.16 0.00 0.30 2.56 3.98 0.22
MnO 0.00 0.03 0.10 0.10 0.11 0.00
MgO 20.62 20.79 2.27 4.30 3.14 3.37
CaO 30.85 30.21 5.67 7.88 5.51 4.96
Na,O 0.26 0.09 4.54 2.50 3.18 4.54
K,O 0.14 0.01 4.90 5.82 2.80 6.94
Total 58.34 53.13 96.95 98.2 98.21 93.32

1994
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