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Mineralogical characteristics of Dahua dark nephrite, Guangxi

WANG Chang-giu, SUN Peng and WANG Shi-qi
(Key Laboratory of Orogenic Belts and Crustal Evolution, MOE, School of Earth and Space Sciences, Peking University,
Beijing 100871, China)

Abstract: A new kind of black nephrite was found in Dahua Yao Autonomous County, Guangxi Zhuang Au-
tonomous Region. In this paper, gemological, petrological and mineralogical characteristics of the nephrite were
studied. The results show that the fine and moist nephrites with micro-interwoven fibers and micro-prismatic
textures are composed mainly of actinolite and ferroactinolite, and contain typical minor mineral stilpnomelane
together with pyrite and pyrrhotite. As a new genetic type of dark nephrite deposit, the Dahua black nephrites
occur in the inner contact zone between diabase and surrounding carbonate rocks and were formed by hydrother-
mal metasomatism after skarnization. The Dahua black nephrites have almost the same gemological characteris-
tics as the black nephrites from other places, whereas the Dahua black nephrites with slightly higher density are
iron-richer in composition and consist mainly of minerals with high iron content. The color of Dahua black
nephrites is caused by actinolite-ferroactinolite with high iron content.
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Fig. 1 A bracelet and a Guanyin carving made of Dahua black nephrites
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Fig. 2 The mining field of Dahua black nephrites
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Fig. 3 The thick (left) and thin C(right) layer black nephrites
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Photomicrographs of micro-interwoven fibers (left) and micro-prismatic (right) textures of Dahua black nephrites
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Table 1 Analyses of major elements of Dahua black nephrites

‘UUB/ %

FES S0, ALO;  TiO, TFe,0; MnO  MgO  CaO
H2 49.34 0.58 0.002 21.76 0.169 12.92 10.47
H-12  44.99 2.83 0.004 29.11 0.235 8.45 6.49
FES  NayO  K,O PO S LOI  Total
H2 0.09 0.07 0.029 2.58 1.96 99.97
H-12  0.57 0.59 0.032 2.78 3.8 99.94
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Table 2 Analyses of REE and trace elements of Dahua black nephrites
5 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm
H-2 0.73 0.97 0.23 1.15 0.28 0.06 0.42 0.08 0.58 0.14 0.41 0.06
H-12 1.53 1.91 0.42 2.13 0.39 0.05 0.40 0.06 0.34 0.07 0.20 0.03
FE5 Yb Lu SREE LREE  HREE Li Be Se \Y Co Cu Ga
H-2 0.38 0.06 5.53 3.41 2.12 0.45 0.59 0.19 8.00 47.65 23.93 1.96
H-12 0.19 0.03 7.75 6.43 1.32 0.56 0.32 0.26 8.00 54.84 57.03 5.05
FE5 Rb Sr Y Zr Nb Sn Cs Ba Hf Ta Th U
H-2 3.50 4.49 6.05 1.30 0.78 2.62 3.43 8.30 0.05 0.12 0.95
H-12 40.27 29.11 2.87 2.35 0.25 1.91 33.86 126.79 0.10 0.02 0.17 0.62
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Fig. 5 Chondrite-normalized REE patterns of Dahua black

nephrites as well as diabases and carbonate rocks in the study area
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Fig. 6 Infrared spectra of Dahua black nephrites
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Fig. 7 XRD patterns of Dahua black nephrites
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PR DA A 8 A A T ) (Leake et al.» 1997). FF & IF1 Mg/( Mg +
RIFV T HREPRNAT R TR 204 F O 8 00g AR, 29 F 0.576 ~ 0.647 Fl
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Fig. 8 Back scattered electron images (BSE) of main minerals in Dahua black nephrites (mineral abbreviation after
Whitney & Evans, 20100
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Table 3 Analyses of actinolites and ferroactinolites in Dahua black nephrites

P55 H-2 H-2 H-2 H-2 H-12 H-12 H-12 H-12 H-12 H-12 H-7
SiO, 51.67 51.85 52.30 52.09 52.20 52.08 51.60 51.62 51.44 51.93 51.96
ALO; 0.54 0.88 0.06 0.98 0.44 0.41 0.58 0.48 0.37 0.72 0.07
TiO, 0.01 0.04 0.06 0.03 0.01

FeO 25.68 24.07 24.63 24.48 25.60 25.35 25.22 25.37 25.88 26.50 24.78
Cr,05 0.02 0.03 0.03 0.08 0.03 0.02 0.01
MgO 7.92 8.35 8.34 8.11 7.42 7.35 7.53 7.33 7.27 7.13 8.21
CaO 12.17 11.74 12.14 12.20 11.83 11.61 11.80 11.83 11.77 11.32 11.96
MnO 0.09 0.20 0.14 0.21 0.19 0.19 0.20 0.14 0.13 0.19 0.12
Na,O 0.10 0.05 0.05 0.04 0.06 0.10 0.04 0.02 0.09 0.06 0.06
K,O 0.03 0.03 0.03 0.02 0.01 0.03 0.03 0.00 0.03 0.16 0.05
Total 98.20 97.19 97.71 98.17 97.77 97.20 97.00 96. 80 97.01 98.03 97.22

PL23 4~ O Fl 13 eCNKOAHE CasNaK FHE T2 131509 BH & 734

Si 7.840 7.868 7.944 7.871 7.948 7.970 7.913 7.946 7.915 7.873 7.936
Al 0.097 0.158 0.011 0.175 0.079 0.074 0.105 0.087 0.067 0.129 0.013
Ti 0.001 0.005 0.007 0.003 0.001
Ccrr 0.002 0.004 0.004 0.010 0.004 0.002 0.001
Fel* 0.228 0.258 0.112 0.107 0.140 0.133 0.173 0.112 0.187 0.397 0.172
Mg 1.792 1.889 1.889 1.827 1.684 1.677 1.721 1.682 1.668 1.611 1.869
Fe?* 3.031 2.797 3.017 2.987 3.120 3.112 3.061 3.154 3.144 2.963 2.993
Mn 0.012 0.026 0.018 0.027 0.025 0.025 0.026 0.018 0.017 0.024 0.016
Ca 1.979 1.909 1.976 1.975 1.930 1.904 1.939 1.951 1.940 1.839 1.957
Na 0.029 0.015 0.015 0.012 0.018 0.030 0.012 0.006 0.027 0.018 0.018
K 0.006 0.006 0.006 0.004 0.002 0.006 0.006 0.000 0.006 0.031 0.010
Mg/ (Mg +

0.372 0.403

S

Fe) .385 0.380 0.351 0.350 0.360 0.348 0.347 0.352 0.384
€

G BB
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Continued Table 3

H7 H-7 H-2 H-2 H-2 H-12 H-12 H-7 H-7 H-7
SiO, 52.87 51.72 53.84 54.24 53.59 53.68 53.74 53.69 53.97 53.26
ALO; 0.13 0.36 0.24 0.23 0.26 0.43 0.28 0.32 0.24 0.26
TiO, 0.02 0.07 0.03 0.02 0.01
FeO 25.11 25.59 19.48 18.47 19.17 19.92 20.67 19.15 18.61 18.80
Cr,05 0.03 0.06 0.04 0.09 0.38 0.08 0.03 0.03 0.01 0.01
MgO 7.91 7.42 12.61 12.83 11.98 11.58 11.89 12.25 12.11 11.93
Ca0 11.85 11.62 11.18 11.55 11.15 11.15 10.21 11.11 11.48 11.14
MnO 0.12 0.17 0.17 0.20 0.26 0.22 0.31 0.21 0.19 0.27
Na,O 0.07 0.06 0.11 0.05 0.08 0.03 0.03 0.18 0.10 0.03
K,0 0.03 0.04 0.04 0.06 0.06 0.07 0.07 0.05 0.03 0.01
Total 98.11 97.04 97.75 97.77 96.93 97.18 97.30 96.98 96.75 95.70

PL23 AN O Fl 13 eCNK VFH 1) PH 25131

Si 7.998 7.929 7.830 7.894 7.888 7.893 7.815 7.881 7.969 7.930
Al 0.023 0.065 0.041 0.039 0.045 0.075 0.048 0.055 0.041 0.046
Ti 0.002 0.008 0.003 0.002 0.001

cet 0.004 0.007 0.005 0.010 0.044 0.009 0.003 0.003 0.001 0.001
Fel* 0.111 0.227 0.771 0.535 0.580 0.580 1.108 0.619 0.351 0.528
Mg 1.784 1.696 2.734 2.784 2.629 2.538 2.578 2.681 2.666 2.648
Fe* 3.066 3.054 1.598 1.713 1.780 1.870 1.406 1.732 1.947 1.813
Mn 0.015 0.022 0.021 0.025 0.032 0.027 0.038 0.026 0.024 0.034
Ca 1.921 1.909 1.742 1.801 1.758 1.757 1.591 1.747 1.816 1.777
Na 0.021 0.018 0.031 0.014 0.023 0.009 0.008 0.051 0.029 0.009
K 0.006 0.008 0.007 0.011 0.011 0.013 0.013 0.009 0.006 0.002

Mg/ (Mg +
et 0.368 0.357 0.631 0.619 0.596 0.576 0.647 0.607 0.578 0.594
B BRI A BRBE AT iEp G e FH AT BAEE AT FH A FH AT FH AT FH A P AT
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Table 4 Analyses of other minerals in Dahua black nephrites

ke Sio, ALO; TiO, FeO Cr,03 MgO CaO MnO NiO Na,O K,O Total )

H-2 45.58  5.87 0.05  32.61 0.08 4.39 0.58 0.47 0.01 0.16 2.00  91.81

H-2 46.24  6.07 0.03  32.72  0.02 4.45 0.74 0.54 0.81 91.61

H-2 46.08  5.68 31.99 4.34 1.05 0.56 0.03 143 9116 sy

H-7 45.17  5.78 0.01 31.33  0.04 4.85 0.48 0.56 0.08 0.14 1.65  90.09 -

H-7 47.18  4.80 30.28 5.87 2.01 0.46 0.02 0.21 1.21 92.03

H-7 45.67  5.45 0.06  31.27 4.40 0.49 0.60 0.16 1.18  89.29 &

H-7 44.52  5.70 32.17 4.57 0.51 0.47 0.12 0.28 1.65  89.99

H-12  45.73 5.44 31.41 0.01 4.59 0.46 0.36 0.04 0.44 1.96  90.44

H-7 36.10 1.34 0.01 26.67  0.03 0.03  32.69  0.04 0.06 96.98  py

H-7 36.22  3.42 0.02  23.69 0.0l 0.14  32.92  0.11 0.04 0.05 96.62 e

H-12  36.09  3.25 0.04 24.56  0.04 0.10  33.11 0.12 0.02  97.34

H-7 48.97  0.92 0.01 23.09 3.25  21.27 1.41 0.11 0.01 99.04 WA
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