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Fig.2 Photos of experimental samples
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Fig.3 Polariscope features of the black quartzite Jade in Linwu District, Hunan Province
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Table 1  Semi — quantitative analysis of mineral phases of the black quartzite Jade in Linwu District, Hunan Province
5 T E (%)
GETE TR o — - -
f15E otk KA AR E] ey Bk NZR0N BEIRA R
LS-1-1 47.1 22.4 9.8 2.2 3.8 2.6 1.1 0.9 10.1
S-1-2 41.2 15.7 12.2 7.1 2.7 1.1 2.0 1.4 16.6
LS-1-4 43.2 20.3 15.3 1.9 / 2.8 1.3 2.0 13.2
LS-2-3 43.5 17.4 9.8 4.6 6.3 1.2 3.5 2.2 10.5
LS-3-1 45.6 18.4 16.1 1.0 1.1 2.1 1.8 1.5 12.4
LS-3-2 47.5 20.3 8.2 5.3 1.1 2.3 1.3 0.5 13.5
SEXMH 44.7 19.1 11.9 3.7 3.0 2.0 1.8 1.4 12.7
A2 I X R A S R I T R C R S R B A e U PRFCRD ek 8 (DF D) V5SS
Table 2 Analytical results of major elements and DF values of black quartzite jade in Linwu district, Hunan Province
S (%) A
FEdhdi S : : DF i
Si0, TiO, Al, Oy Cr, 04 Fe, 05 MgO MnO CaO Na, 0 K,0 a8y
LS-1-1 70.45 0.58 14.90 0.01 4.02 0.60 0.17 1.33 0.91 2.38 95.35 -2.82
LS-1-2 59.49 0.86 24.68 0.01 7.19 0.56 0.14 0.39 0.32 3.10 96.74 -1.95
LS-1-3 65.47 1.00 22.97 0.01 4.89 0.79 0.16 0.49 0.60 2.67 99.05 -3.07
1000 Ts1.1 1000
n —o—LS-1-
100 \/ \\‘/f'\’- L8-2-4
f ‘ H\.\__:j -=—[S-3-1
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Fig.4 Arachnoid map of (a) the primary mantle standardization of trace elements and (b) standardized distribution model of rare

elements of samples in Linwu District, Hunan Province
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Table 3 Geochemical characteristics of black quartzite jades in

Linwu District, Hunan Province

TR S EMEE (ny/g)

MEITE
L1S-1-1 1S-2-4 LS-3-1
Rb 122 170 147
Ba 306 485 346
Th 15.7 18.6 21.6
U 5.41 5.47 7.33
Ta 1.92 2.05 2.21
Nb 23.6 20.8 21.4
La 42.4 46.7 52.0
Ce 82.0 97.1 102
Sr 150 96.4 82.8
Nd 37.1 39.0 43.4
Zr 119 98.0 291
Hf 3.16 2.63 7.91
Sm 6.96 7.18 8.22
Ti 1.37 1.18 1.13
Y 22.8 18.0 32.9
Yb 2.88 2.22 4.51
Lu 0.50 0.38 0.75
B i L ICER I E (/) BAHGSHL
Fitot&
1S-1-1 1S-2-4 1S-3-1
La 42.4 46.7 52.0
Ce 82.0 97.1 102
Pr 9.34 9.10 10.3
Nd 37.1 39.0 43.4
Sm 6.96 7.18 8.22
Eu 1.64 1.41 1.11
Gd 5.93 5.76 6.60
Th 0.63 0.79 1.02
Dy 5.05 3.96 6.20
Ho 0.93 0.70 1.27
Er 2.71 2.10 3.96
Tm 0.43 0.33 0.68
Yb 2.88 2.22 4.51
Lu 0.50 0.38 0.75
Y 22.8 18.0 32.9
SREE 198 216 242
LREE 179 200 217
HREE 19.0 16.2 25.0
LREE/HREE 9.41 12.4 8.69
Lay/Yby 10.6 15.1 8.26
SEu 0.76 0.65 0.44
5Ce 0.97 1.08 1.02
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Mineral Composition and Genesis of the Black Quartzite Jade in Linwu
District, Hunan Province

MIAO Xu'?, SHI Miao'>* , WANG Li — sheng'
(1. School of Gemmology and Materials Science, Hebei GEO University, Shijiazhuang 050031, China;
2. Key Laboratory of Strategic Key Mineral Resources in Hebei Province, Shijiazhuang 050031, China)

HIGHLIGHTS

(1) Systematically analyze the mineral composition of the black quartzite jade in Linwu County, Hunan Province
and then make the discussion on its causes of formation by means of polarizing microscope observation, X — ray
powder diffraction, X —ray fluorescence spectrometer, and inductively coupled plasma — mass spectrometry.

(2) The main mineral compositions of black quartzite in Linwu, Hunan Province are quartz, mica, feldspar,
graphite and clay minerals, etc.

(3) The black quartzite jade in Linwu district, Hunan Province is regarded as typical low — to — moderate

temperature hydrothermal regional metamorphism of metamorphic rock series.
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ABSTRACT

BACKGROUND: In the market, quartz jade is not only a kind of jade that is common to see but also has many
producing areas.

OBJECTIVES: To analyze the gemological characteristics and mineral composition of the samples, and to discuss
their causes of formation.

METHODS ; Conventional gemological test, infrared spectrum test, polarizing microscope observation, X — ray
powder diffraction, X —ray fluorescence spectrometer and inductively coupled plasma — mass spectrometry.
RESULTS: The black quartzite jade in this area is mostly medium — fine grain structure. With polarizing
microscope observation, many crytalloblastic or palimpsest textures can be observed; The content of the main
minerals quartz is about 44.7% , the content of secondary minerals ( mica, feldspar) is 31.0% , the content of clay
minerals is 12.7% , and there are organic carbon as well as iron minerals andalusite, almandine, pyrite and so on
in the composition.

CONCLUSIONS: According to the samples’ main structure, configuration features and chemical composition,
they are regarded as typical low — to — moderate temperature hydrothermal regional metamorphism of metamorphic
rock series, which is classified as greenschist facies. The original rock is made of sedimentary rock abundant in
aluminum, quartz, and feldspar. The tectonic environment of its formation belongs to continental margin structure.

Through the research in this thesis, it clarifies the mineral composition and causes of quartzite in this area.

KEY WORDS: quartzite jade; mineral composition; mineralization; polarizing microscope; X — ray powder

diffraction; X — ray fluorescence spectrometry; inductively coupled plasma — mass spectrometry
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