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A study of gemological characteristics of green nephrite in New Zealand

CAI Qing and ZHU Qin-wen
(China University of Geosciences, Wuhan 430074, China)

Abstract: New Zealand is one of the main place of production of green nephrite; nevertheless, green nephrite
jade from New Zealand is uncommon on present Chinese gem market, and little research has been devoted to this
green nephrite. [n this paper, characteristics of mineral compositions and chemical components of green nephrite
samples from New Zealand were studied by means of the conventional gemmological testing, X-ray powder
diffraction, Fourier transform infrared spectroscopy and LA-ICP-MS. The results indicate that the microtexture
of New Zealand green nephrite is not very compact and the thicknesses of mineral grains are different. Its main
mineral component is actinolite. In addition, the black impurity in it is chromite. A comparison of New Zealand
green nephrite with the green nephrite from Xinjiang shows that the content of main elements and that of trace
elements in these two kinds of nephrite are different.
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Green nephrite jade samples from New Zealand
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Fig. 2 FTIR absorption spectrum of sample NZBY-2
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Fig. 3 FTIR reflection spectra of samples
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Fig. 4 SEM photographs of different samples
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Table 1 Main element’ s oxide components of samples
Na,O MgO ALO; SiO, P,0s K,O CaO TiO MnO FeO
NZBY-1 0.059 21.0 0.60 57.7 0.0016 0.018 13.8 0.002 7 0.37 5.90
NZBY-2 0.045 21.5 0.43 58.1 0.003 2 0.015 13.9 0.0029 0.33 5.19
0.77 22.43. 1.00 54.67 0.08 0.29 13.14 0.019 0.08 2.65
0.38 21.35 0.93 52.88 0.08 0.18 12.48 0.014 0.13 4.24
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Table 2 Trace elements of samples
Be A% Cr Co Ni Cu Zn Ga Rb Y
NZBY-1 0.42 14.4 2953 58.4 1268 0.83 143 0.27 0.33 0.049
NZBY-2 0.35 14.6 1903 53.6 1114 0.30 128 0.29 0.061
4.199 0.445 99.08 23.780 26.410 4.517 34.128 3.068 4.015 0.918
3.097 20.736 127.21 40.329 28.926 2.199 38.400 3.520 4.770 2.581
Nb Mo Cd Sn Sh Cs Ta W Th U
NZBY-1 0.049 0.11 0.21 3.060 0.53 0.30 0.065 0.0017
NZBY-2 0.067 0.073 3.340 0.38 0.26 0.002 8 0.12 0.0000 0.0055
1.037 0.282 0.564 0.656 0.500 0.637 0.006 0.054 4.01 0.198
3.975 0.322 0.855 0.790 1.630 8.178 0.049 0.164 7.527 2.581
3 NZBY-2 X 4
Table 3 X-ray powder diffraction values of NZBY-2 Table 4 X-ray powder diffraction values of actinolite
d 11, d I, d I, d I,
8.51 29 1.58 28 8.41 100 1.90 N\ . 50
6.39 4 1.51 41 5.01 50 1.86 50
4.99 41 1.44 31 4.45 50 1.82 25
4.48 12 1.36 12 3.89 25 1.76 25
3.92 25 1.30 13 3.70 25 1.69 50
3.38 43 1.27 2 3.43 100 1.64 75
3.14 42 1.22 8 3.22 100 1.62 25
2.94 34 1.20 6 3.11 100 1.58 50
2.72 91 1.16 3 2.97 75 1.55 25
2.55 100 1.12 7 2.72 100 1.51 75
2.32 50 1.08 10 2.57 100 1.44 100
2.16 38 1.05 3 2.38 50 1.36 75
2.02 34 1.01 13 2.31 60 1.34 75
1.86 13 0.98 5 2.15 75 1.31 50
1.68 23 0.91 4 2.02 75 1.29 60
d d 8.51 8000
4.99 3.14 2.55 2.32 2.16 2.02 1.51 000 NzBY-2
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Fig. 7 XRD diagram of sample NZBY-2
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