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A study of gemological and color influencing ions of green nephrite from
Ospinsk No. 7 mining area, Russia

YUAN Miao', WU Rui-hua' and ZHANG Jin-hong®
(1. China University of Geosciences, Beijing 100083, China; 2. Jade Factory & Mountain Jade Group of New Zealand, New Zealand)

Abstract: In recent years, Russian green nephrite has entered Chinese market. Its gorgeous green color and nice
quality are favored by many customers. In the previous study of Russian green nephrite, most samples were col-
lected from the market, and hence the location wasn’t specific; in addition, the study of the “water line” and
“cat eyes” was very insufficient. Based on previous studies, the authors employed EMPA and LA-ICP-MS to
study the mineralogy of green nephrite from Ospinsk of Russia and, on such a basis, discussed its color influenc-
ing ions. The results show that the main mineral composition of Ospinsk green nephrite is tremolite, and the

¢

black spotted impurities turn out to be chromite, surrounded by chlorite. The “water line” is composed of
tremolite as well. Ospinsk green nephrite’s brilliant green hue is mainly related to Cr element content, which
can assume bright green color in 400~1 500 pg/g.
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Fig. 1 Order from dark to light of Ospinsk green nephrite
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Fig. 2 Order of transpatency of Ospinsk green nephrite
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R1 HROFHERILE
Tahle 1 RI and SG of Samples

RS R71 R7-2 R7-3 R7-4 NR7-2 NR7-3 NR7-6 NR7-7 NR7-8 HinE
#aE1 1.617 1.612 1.608 1.613 1.612 1.612 1.610 1.610 1.610
Eid P ) 1.615 1.606 1.606 1.615 1.617 1.613 1.612 1.615 1.613 1 T £
PHE3 1.616 1.607 1.611 1.610 1.610 1.613 1.610 1.610 1.620 ’ '
HA R 1.616 1.608 1.608 1.613 1.613 1.613 1.611 1.612 1.614
LEE 1 2.987 2.997 2.999 2.971 2.995 2.984 2.996 2.987 2.976
HE?2 2.995 2.996 2.999 3.009 2.994 2.984 3.006 2.990 2.975 2.95
HE3 2.998 3.001 2.997 2.978 2.985 2.994 3.015 3.007 2.978 (+0.15, —0.05)
H A 2.993 2.998 2.998 2.986 2.991 2.987 3.006 2.995 2.976
1.2 BREREFE (D FEHARTYRBEAL, BEhxLa, £

MERNRT HFRAGAT ELNEL ERNE, AHEANE THE-KE-BRK, FOKNRER
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76 (B 3).
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Fig. 3 Tremolite in R7-1Ca: polarized light: b: cross-polarized light?
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Fig. 4 Euhedral, Subhedral and Anhedron Chromite
a—ERERIE T NR7-2 B 1 BBRCREEET: WL T NR7-7 PIHHRRBED: « EME T NR7-7 PINRREST: ¢ REXT
NR7-7 PHHRREST; o REAT R7-1 PREXABRREERT: BT R7-1 PRARF B RBRRSESET
a—self-shaped granular chromite in NR7-2 under cross-polatized light; b—lump chromite in NR7-7 under polarized light: c—lurnp chromite in
NR7-7 under cross-polarized light; d—lump chromite in NR7-7 under reflected lights e—black hypidiomorphic granular chromite in R7-1 under
reflected light; f—brown hypidiomorphic granular chromite in R7-1 under transmitted light
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Table 2 EMPA results of essential minerals
R7-1 R7-2 NR7-2 NR7-6 NR7-8
e R AEANNRE BR BRR 3R
S0, 58.19 57.98 58.59 58.22 58.72
TiO, 0.03 0.02 0.03 0.02 0.02
ALO, 0.58 0.42 0.22 0.47 (.18
Cri04 0.15 0.20 0.05 0.14 0.11
FeO 2.52 3.35 2.31 2.16 2.54
MgO 21.84 21.46 22.17 21.76 22.04
NiO 0.15 0.14 0.11 0.13 0.06
MnO 0.10 0.09 0.17 0.10 0.09
CaO 12.55 12.57 12.79 12.65 12.40
Na,O 0.07 0.06 0.03 0.06 0.03
K0 0.03 0.03 0.02 0.02 0.01
Py0s5 0.01 0.01 0.01 0.01 0.01
Total 96.21 96.32 96.49 95.72 96.21
Si 8.06 8.06 8.09 8.09 8.12
Ti 0.004 0.002 0.003 0.002 0.002
Al 0.09 0.07 0.04 0.08 0.03
Cr 0.02 0.02 0.01 0.02 0.01
Fe 0.29 0.39 0.27 0.25 0.29
Mg 4.51 4.45 4.56 4.51 4.54
Ni 0.02 0.02 0.01 0.01 0.01
Mn 0.01 0.01 0.02 0.01 0.01
Ca 1.86 1.87 1.89 1.88 1.84
Na 0.02 0.02 0.01 0.02 0.01
K 0.00 0.00 0.00 0.00 0.00
P 0.00 0.00 0.00 0.00 0.00
Sum 14.89 14.90 14.90 14.87 14.86
W;el\;lg"' 0,939 0,920 0.945 0.947 0,939
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Fig. 5 Microgragh of chlorite
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a—Point-like chlorite in NR7-2; b—Chlorite around Chromite in NR7-7
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Fig. 6 Chromite with Chlorite around in NR7-7
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Table 3 EMPA results of secondery minerals
R7-2-1-2 R7-2-1-7 NR7-7-1-2 NR7-7-1-5 NR7-7-2-2 NR7-7-1-1 NR7-7-1-3 NR7-7-1-4
SiO, 30.90 31.35 28.57 28.99 29.90 0.00 0.00 0.00
TiO, 0.00 0.00 0.07 0.00 0.00 0.16 0.00 0.00
ALO; 17.88 17.47 16.28 15.62 16.98 17.32 5.93 5.45
Cr,05 1.62 2.10 4.00 3.95 2.38 50.48 46.32 45.70
FeO 8.45 8.67 9.90 10.38 8.75 18.14 41.43 37.12
MgO 26.88 26.40 26.40 26.38 27.96 12.38 0.36 1.64
NiO 0.40 0.47 0.00 0.00 0.00 0.00 0.00 0.00
ZnO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.82
MnO 0.08 0.10 0.00 0.18 0.09 0.38 1.84 1.40
CaO 0.42 0.47 0.07 0.07 0.06 0.08 0.03 0.07
Na,O 0.00 0.03 0.13 0.16 0.17 0.25 3.68 1.16
K,O 0.02 0.05 0.00 0.00 0.00 0.00 0.00 0.00
Total 86.64 87.12 85.42 85.73 6.29 99.19 99.59 99.36
Si 3.02 3.05 2.89 2.93 2.95 0.00 0.00 0.00
Ti 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00
Al 2.06 2.01 .94 1.86 1.97 0.65 0.26 0.25
Cr 0.13 .16 0.32 0.32 0.19 1.28 1.39 1.38
Fe 0.69 0.71 0.84 0.88 0.72 0.49 1.31 1.19
Mg 3.91 3.83 3.98 3.97 4.11 0.59 0.02 0.09
Ni 0.03 0.04 0.00 0.00 0.00 0.00 0.00 0.00
Zn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19
Mn 0.01 0.01 0.00 02 0.01 0.01 0.06 0.05
Ca 0.04 0.05 0.01 0.01 0.01 0.00 0.00 0.00
Na 0.00 0.01 0.03 0.03 0.03 0.02 0.27 0.09
K 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
sum 9.89 9.87 9.99 10.00 9.99 3.04 3.31 3.23
4 rg g
Table 4 Average content of corloring elements of each sample
TiO, \ Cr MnO FeO t Co Ni Cu
R7-2-1 19.3 29.8 4501.3 1122.0 63297.3 106.9 2704.3 0.68
R7-2-2 34.8 20.9 2408.0 1312.7 42 870.7 73.5 2119.0 0.78
R7-3 23.7 17.6 1496.3 1021.1 34 687.0 63.1 1532.7 0.60
NR7-7 15.4 13.8 960.6 965.3 32245.0 60.0 1502.3 0.62
R7-1 43.0 15.3 780.8 1157.7 38730.3 64.6 1607.3 0.55
NR7-6-1 15.0 13.0 592.7 1311.0 34803.7 58.0 1101.0 0.52
R7-4 20.5 13.6 392.4 903.9 31932.7 58.1 1336.0 0.39
NR7-6-2 19.1 15.9 211.7 1270.7 34C850.7 62.7 1141.7 0.70
NR7-3 12.2 12.0 209.3 1135.0 36621.0 61.8 1181.3 0.53
NR7-2 17.2 15.0 142.5 1269.3 36 693.3 59.8 1126.3 0.27
NR7-8 10.2 9.0 78.9 1028.0 36 181.0 62.3 1039.0 0.85
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