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A mineralogical study of Taiwan nephrite

FU Fang-fang', ZHANG Gui-bin*, MENG Li-juan', TANG Bin** and YAN Jian-guo’
(1. Department of Earth Sciences and Resources, Great Wall College of China University of Geosciences, Baoding 071000, China;
2. School of Earth and Space Science, Peking University, Beijing 100871, China; 3. Gem Appraisal Center, Peking University,
Beijing 100871, China; 4. The Neolithic Age, Taiwan, China)

Abstract: In this paper, a series of color shades of Taiwan original nephrite stones were studied in the aspect of
chemical composition and structural changes of minerals so as to explore the color-causing mechanism. Taiwan
nephrite is dominated by tremolite with a small amount of chlorite, and assumes significant felt-like fibers-inter-
woven metacryst structure. Mineral composition analysis shows that, with the change of the sample color from
blue and white through blue-green, green to dark green, the MgO percentage of tremolite varies in order of
medium—>low—>high, and FeO percentage content of tremolite varies in order of low—high—>medium. In addi-
tion, the content of Cr,O3 shows a decreasing trend. Raman spectra show that, with the darkening of color sam-
ples, low frequency Raman bands position drifts to lower wavenumber (Fe?* substitution for Mg is enhanced) .
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Fig. 2 Photos showing hand specimens collected from Taiwan nephrite deposit
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Fig. 3 Photomicrographs showing the structure of Taiwan nephrite (cross polarized light)
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a—felt-like fibrous non-directional fiber structure; b—fiber bundle structure metacryst; ¢ —parallel or nearly parallel-like micro
fiber diagram; d—blue interference color for tremolite
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Table 1 Representative microprobe compositions for amphiboles in Taiwan nephrite

%S TN-1 TN-3 TN4-1 TN4-2 TN-5 TN-6 TN-7
SiO, 56.42 56.60 57.71 57.27 56.81 56.19 56.81
TiO, 0.00 0.04 0.02 0.07 0.05 0.00 0.05
AlLO;, 0.29 0.42 0.24 0.32 0.26 0.49 0.26
Cr,05 0.06 0.18 0.09 0.24 0.02 0.34 0.02
FeO* 3.95 5.04 4.35 4.27 4.32 3.81 4.32
MnO 0.10 0.13 0.08 0.12 0.11 0.10 0.11
MgO 23.03 22.30 23.89 23.75 23.44 22.81 23.44
CaO 13.10 12.89 11.00 11.49 11.33 13.21 11.33
N;O 0.04 0.05 0.06 0.06 0.04 0.07 0.04
KO 0.04 0.02 0.04 0.03 0.03 0.03 0.03
Total 97.04 97.67 97.49 97.62 96.42 97.08 96.42
Si 7.77 7.79 7.82 7.77 7.80 7.76 7.80
Ti 0.00 0.00 0.00 0.01 0.01 0.00 0.01
Al 0.05 0.05 0.03 0.05 0.04 0.08 0.04
Cr 0.01 0.02 0.01 0.03 0.00 0.04 0.00
F&* 0.32 0.41 0.29 0.32 0.32 0.37 0.32
Fe?* 0.06 0.17 0.20 0.16 0.18 0.07 0.18
Mn 0.01 0.02 0.01 0.01 0.01 0.01 0.01
Mg 4.73 4.57 4.82 4.81 4.80 4.70 4.80
Ca 1.94 1.90 1.60 1.67 1.67 1.95 1.67
Na 0.01 0.01 0.02 0.02 0.01 0.02 0.01
K 0.01 0.00 0.01 0.01 0.01 0.01 0.01
Total 14.90 14.94 14.81 14.85 14.84 15.00 14.84
Mg# 0.99 0.96 0.96 0.97 0.96 0.99 0.96
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Table 2 The formula for tremolite in Taiwan nephrite
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Fig.4 Classification diagrams for amphibole in Taiwan nephrite after Leake et a/. 1997
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Fig. 5 Low frequency Raman spectra for Taiwan nephrite
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