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A petrological and mineralogical comparison between Xinjiang nephrite
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Abstract: Nephrite, widely distributed in nature, is one of the earliest natural jade resources developed and uti-
lized in human history. The relatively well-known nephrite deposits in China include Hetian of Xinjiang, Xiuyan
of Liaoning, Golmud of Qinghai and Hualien of Taiwan as well as some nephrite deposits discovered since the
1990’ s such as Xiaomeiling in Liyang of Jiangsu and Mianyang of Sichuan. Previous studies of nephrite were al-
most confined to the nephrite from a single producing area and were lacking in comparative work. There is also
a lack of systematic research on the causes responsible for the differences in the texture of nephrites from differ-
ent producing areas, which results in shoddy phenomena in the current market. Therefore, it is particularly im-
portant to seek for identifying symbols and quality appraising factors for nephrites from different producing ar-
eas. In this paper, the authors employed polarizing microscope, LA-ICP-MS and SEM analysis to study typical
varieties of Xinjiang and Xiuyan nephrites. Test results show that physical properties of the nephrites from the
two producing areas are similar to each other, but Xiuyan nephrite is not so good as Xinjiang nephrite in luster,
transparency, and polished finish. There is almost no yellow-white jade and green jade in Xinjiang nephrite, and
the yellow jade common seen in Xinjiang nephrite is on the whole not observed in Xiuyan nephrite, which ac-
counts for the significant difference in color between the nephrites from the two areas. The content of the com-

mon coloring elements such as Be, V, Cr, Co, Ni and Cu in the two nephrite producing areas is not consistent,
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and there exists no corresponding relationship between the changing trend and the varieties. The total content of
trace elements is the highest in green nephrite, and such elements as Be, Ni and Cu have a certain impact on the
green color of nephrite. The SREE values of Xinjiang nephrite range from 1.469 8 X 10 ° t0 4.221 7x 109,
the values of (La/Yb)y vary from 0.566 3 to 10.839 2 and 8Ce from 0.811 5 to 0.986 6; the SREE values of
Xiuyan nephrite range from 5.185 0 X 10 ® t0 20.423 0 X 10 %, the values of 8Ce vary from 0.838 6 to
0.988 5, and (La/Yb)y from 2.107 1 to 5.688 4. The nephrites from the two producing areas generally have
low rare earth elements and clear differentiation of LREE and HREE, suggesting the enrichment of HREE. In
addition, 0Eu are characterized by both positive and negative anomalies. The REE partition curve shows the
REE features of multi-sources of ore-forming fluids and multi-period mineralization. The difference in the ore-
forming source and the environment is the basic factor causing the different REE compositions of the nephrites
from the two nephrite producing areas. Photomicrographs show that Xinjiang nephrite is mainly composed of fi-
brous, columnar, needle-like and flaky tremolite, and its impure minerals are composed of occasional limonite,
ferric oxide and chlorite, illite and other clay minerals, whose content does not exceed 1% . It is colorless under
polarization microscope and assumes middle-positive relief, with the relief gradually increasing with the increase
of Fe content in samples. Its interference color is yellow to purple in Grade I. Xiuyan nephrite is similar to Xin-
jiang nephrite in mineral composition and structure, but it has larger particle sizes, poor compactness and larger
gaps between the particles. The tremolite mainly has radiate fibrous and coluimnar shape through SEM observa-
tion, which seems to be the common character of the nephrites from the two producing areas, but Xinjiang
nephrite has the most typical felt-like fiber woven blastic texture, with the particle sizes generally less than 3 pm
and the lengths of columnar and fibrous particles generally less than 10 pm. Xiuyan nephrite commonly has mi-
cro-fiber and micro-leaf-shaped structure, and the tremolite grains assume leaf-shaped and fibrous distribution.
The tremolite grains are thicker than those of Xinjiang nephrite, and the lengths are mostly in the range of 10~
20 pm, with rather bad density. In addition, there are often uneven fractures or faults developed in the cleavage
direction of tremolite in Xiuyan nephrite, which affects the quality of nephrite to a certain extent and seems to be
an important factor causing the fact that its quality is not so good as that of Xinjiang nephrite.
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Fig. 1 Representative samples of nephrites from Xinjiang and Xiuyan
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Table 1 A list of physical properties of Xinjiang nephrite and Xiuyan nephrite
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3.1
Agilent 7500a
HNO, HF
- E-pure 18 mW
- 3 105C
12 h 50 mg
3 Teflon 1 mL HNO; 1
mL HF
190°C 48 h
140C
Cay Mg Fe s SOy 2 OH , Mg-Fe 2 mL HNO;
w Mg w Mg+ Fe™ 2~3 mlL 30% HNO;
=0.90 0.50<<w Mg w Mg+Fe?" 190C 12 h
<0.90 w Mg w Mg+Fe' < 2% HNO; +0.1%
0.50 Al HF PET
Mg Na K Mn Ca Mg 1:1 500
Si0, MgO  CaO 2
FeO K2O Na2() A1203 AGV-2 G-2
2 wp 1076
Table 2 Trace elements in nephrites
A R XJ-7 HT-12 HT-37 XY-1 XY-2 XY-3 XY-4
Be 0.270 0 0.3000 0.3000 13.600 0 2.860 0 14.1000  12.6000  19.8000  16.3000
Se - - - 0.260 0 0.290 0 - - 0.3700 -
Y% 1.050 0 1.8700 7.080 0 5.9200 5.5700 7.8200 21.3000  12.8000  15.0000
Cr 1.300 0 1.180 0 2.0300 5.8200 1.260 0 1.760 0 6.800 0 19.900 0 1.490 0
Co 3.2700 3.2100 0.5100 4.8500 13.1000 2.9900 1.5900 4.2300 1.3000
Ni 120.000 0 115.000 0 2.5200 91.900 0 3.5700 24.500 0 3.9300 17.600 0 1.9600
Cu - - 0.060 0 14.000 0 10.800 0 - - 6.8000 -
Zn 34.800 0 35.600 0 406.000 0 324.000 0 220.000 0 37.3000 58.700 0 83.700 0 29.500 0
Ga 0.1100 0.1100 0.3800 0.7100 1.060 0 0.900 0 1.0800 0.9100 0.9200
Rb 0.2600 0.2500 0.2800 12.400 0 3.1900 1.3500 1.5700 0.9800 1.1100
Sr 6.830 0 6.980 0 8.8100 11.1000 11.1000 15.400 0 12.700 0 19.900 0 11.3000
Y 2.5600 2.3400 0.3300 2.5300 1.9200 4.4600 2.2800 4.6300 3.3100
Zr 9.460 0 9.6200 1.130 0 11.800 0 2.740 0 8.3300 1.950 0 7.3300 1.5100
Nb 0.046 0 0.0550 0.1000 0.5300 0.400 0 0.430 0 0.290 0 0.620 0 0.3100
Sn 0.3900 0.4100 0.2800 2.1600 0.3400 0.5400 0.780 0 1.170 0 0.650 0
Cs 0.0800 0.0700 0.3300 4.6200 0.2400 0.4300 0.3600 0.2600 0.4600
Ba 3.8900 4.8600 5.6000 7.8300 11.900 0 5.6300 13.1000 6.3700 4.5000
Hf 0.2100 0.2000 0.0300 0.2700 0.0700 0.2000 0.0500 0.1900 0.0400
Ta 0.0100 0.0100 0.0100 0.0400 0.0500 0.0500 0.0200 0.0500 0.0300
Tl 0.0033 0.0012 0.0056 0.0730 0.0220 0.0190 0.0240 0.0190 0.0180
Pb 6.760 0 6.680 0 1.8500 6.1000 2.8200 0.8400 4.3900 2.6900 1.1700
Th 0.0089 0.009 8 0.0490 0.3200 0.2100 0.1400 0.1000 0.6500 0.0380
U 0.380 0 0.380 0 0.3100 0.670 0 1.000 0 1.5100 0.860 0 2.4200 1.720 0
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XJ-1 1.4698x10°©~4.2217x10°% La Yb y
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Table 3 Rare earth elements in nephrites
XJ-1 XJ-7 HT-12 HT-37 XY-1 XY-2 XY-3 XY-4
La 0.0680 0.2400 0.2500 0.150 0 0.6400 0.4700 3.4100 0.6400
Ce 0.1000 0.4200 0.5600 0.3300 1.3900 0.860 0 6.300 0 1.240 0
Pr 0.0110 0.0510 0.076 0 0.0520 0.180 0 0.1300 0.710 0 0.1500
Nd 0.0470 0.200 0 0.300 0 0.2300 0.720 0 0.470 0 2.6300 0.550 0
Sm 0.0120 0.0550 0.070 0 0.068 0 0.220 0 0.120 0 0.5100 0.1300
Eu 0.0260 0.0120 0.006 7 0.009 1 0.0830 0.0530 0.0450 0.096 0
Gd 0.007 1 0.0390 0.080 0 0.1100 0.240 0 0.1300 0.460 0 0.1800
Th 0.0012 0.006 2 0.0170 0.0250 0.049 0 0.0280 0.0720 0.0400
Dy 0.0120 0.0540 0.1200 0.2100 0.400 0 0.2100 0.5500 0.3700
Ho 0.0015 0.008 4 0.0290 0.060 0 0.0810 0.056 0 0.1200 0.094 0
Er 0.0053 0.0230 0.0740 0.1800 0.2300 0.1700 0.4200 0.2400
Tm 0.000 2 0.0032 0.014 0 0.0270 0.0320 0.0270 0.065 0 0.036 0
Yh 0.004 5 0.024 0 0.0820 0.190 0 0.180 0 0.160 0 0.430 0 0.190 0
Lu 0.000 6 0.004 0 0.0130 0.0270 0.024 0 0.0210 0.0710 0.0220
SREE 2.6364 1.4698 4.2217 3.588 1 8.929 0 5.1850 20.4230 7.288 0
LREE HREE 0.1113 1.9889 0.4267 0.3052 0.5676 0.6823 1.9955 0.626 1
La Yb y 10.8392 7.1730 2.1869 0.566 3 2.5504 2.107 1 5.6884 2.4162
SEu 7.9354 0.753 4 0.2728 0.3203 1.098 3 1.289 8 0.2785 1.9184
3Ce 0.8115 0.8858 0.986 6 0.9137 0.988 5 0.8386 0.9417 0.946 9
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Fig. 2 Chondrite-normalized REE patterns of nephrites from Xinjiang{a) and Xiuyan(h)
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Fig. 3 Photomicrographs of nephrite  crossed nicols)
e M BRENEHRTETREN; b—FHBRET WREORRT VR, c—lhE R ERNIORE REMMTEZREN,
d—h 5 3 K AR S R AR B 45

a—woven felt-like fiber structure in Xinjiang nephrite: b—dark impurity mineral-ferric oxide in Xinjiang nephrite; c—porphyroblastic texture

and fibrous interlocking texture in Xiuyan nephrite; d—inequigranular crystalloblastic texture in Xiuyan nephrite
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Fig. 4 SEM images of nephrite
a— X5000 XJ-1 b— X2000 XJ-7 c— xX1000 XY-4 d— X5000 XY-1

a—yellow jade in Xinjiang X5000 XJ-1 b—white jade in Xinjiang X2 000 X]J-7 c—yellow-white jade in Xiuyan X1 000
XY-4 d—green jade in Xiuyan X5000 XY-1
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Table 4 Comparative table showing structure types and characteristics of Xinjiang and Xiuyan nephrites
under scanning electron microscope
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