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Fig.1 Minerals, typical structures and formation process of serpentinite-related green nephrite
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Table 2 Hydrogen and oxygen isotope data of tremolite in the

world deposits

sD 5'%0 SDHZ()(%U)
Feigms 0 R i
(%o) (%0) 350 ~650°C  330°C
QH-1 Hifg -56.167 8.6 -34.467  9.09
QH -2 Hifg -59.678 8.1 -37.978  8.59
RUS-1 k% -52.623 8.3 -30.923 8.79
RUS-2  {R&H; -50.828 8.2 -29.128  8.69
RUS-3  {kBHF -51.376 8.5 -29.676  8.99
CAN-1  jm&k  -45.247 12.3 -23.547  12.79
CAN-2  Jngk  -60.491 9.5 -38.791 9.99
CAN-3  Jn&k -47.670 9.4 -25.970  9.89
NZ -1 BvE: -29.251 8.0 -7.551 8.49
NZ -2 it -69.763 4.7 -48.063  5.19
BL-1  [EJHmH  -43.337  13.0 -21.637  13.49
BL-2  [MIJEHH  -55.723  13.2 -34.023  13.69
BL-3  [MIEiH  -53.764  13.4 -32.064  13.89
AUS-2 JKFITW -46.075 1.3 -24.375 1.79
AUS -3 JRKHW -42.199 1.6 -20.499  2.09

2.5 AERERHE
2.5.1 EEMT PHE A TTRFHE
BEMT A BR T BN B 18 B
0 A9 BRPeAT SRR ) o R R R P B
B IER 1 &IN5, b AR ZAEBE B a0 IR
HE R H WLRIRT ), B A BRI AT AL AT
BVEA AR ST A e A5 DL AR K
TERI DI ART 22 3R K . ke B

J& T WL R4, TR R B T AR R L
WA,

R A BRI R AT, 2R Rk
JR KB R AR R ) A3 5 35 TN A 8 A 2
lo FEMEITE M, BT Cr Ni £ E & Eix
T RIS BRI B AN (3R 3) , by il oo R
M TR S EERINTHER AR E, #
AR AITRFREN 0.2 ~35.59 pe/g( &t
<0.05 pg/g % 0 T15) , 5 R A R LA AT
LI IR RS FoC R RN 8.63 ~11. 1 pg/g, Fl
R - ocR 5k 36.2 ~181.99 pg/g, A
I, B Cr Ni SRR D0 R 3 fE 0 R Y A e A
BEAE N X B PR 2 AR | ) BB
2.5.2 R ARG SN o TR

FUER L 2 I E g5 R LW, ok B RS [R]
()3 R A A R R R R . ARWRBETE 38 F A
A 8" 0 fH (4. 7%0 ~13. 4%0, 4% 2) 1 T B 438 2
M 8O {H (4. 5%0 ~9.6%0, 3 3) , I H i T EIR
TE PR At K R A AR R 6 0 fEH (- 9. 9%o ~
6.2% " F2 3) AR ZEH (- 69.763%0 ~
-29.251%0, %% 2) FIC 8 13 £ W AR AL R E
( =67%0 ~ —33%0) FeA L, FF H 5 il iy K HE
AR ENARNREAREZES (£K3) . LIED
I8 I TR AR TE 28 5 (1 B0 AR 4L, AR IR
WFFE AR 58 T () SRR R AT T it A
o0 il A= (a0 R R N == i K VA
B H) 6D -6"0 KA K (B 2) , 1] LA B Tk
s PR A T VR AE AR SR b TR ARSI R 3 2 7Y
BRERE T A R TS R AR R R S K Z 8] it

20
of o ® Qi
20 F g @ Rus
< Can
40 BRK | o NZ
2 0l (300~600C) f| o
,Dg -80 F 'J_Eﬁz%gfbk O Aus
=100}
-120 +
-140 F T PR AR
_160 1 1 1 1 1 1 1 1
-25 -20 -15 -10 -5 0 5 10 15 20 25
6"°0,0(%o0)
Bl 2 5 2% R R R R 26 R BT Rk Y

AR E
Fig. 2 O-H isotopic values of serpentinite-related green
nephrite samples in the world deposits and

dolomite-related nephrite samples from Australia
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Fig.3  Comparison of bulk-rock chemical composition in

serpentinite-related green nephrite from the world

deposits (Modified after Sigin et al™)
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Table 3  Comparison of element characteristics in serpentinite-related nephrites and dolomite-related nephrites

it TR g sCH R E HRIARRARE
Cr 04 (%) 0.08 ~0.36"7),0.07 ~0.43) | 0.020 ~0.12707 0.39~1.14“53,0.00~0.o7i‘f1,0.03~1.18[51,
0.08 ~1.65(A&3) <0.05 ~0.09"%]
NiO( % ) 0.08 ~0.25171,0.08 ~0.3614 | 0.14 ~0.22(43) 0.00 ~0.081) | <0.05 ~0.06%!
EING . -9.9~ -8.221 0.5~3.4837 1.1~5.64,
&H 8"%0(%o) 4.5~5.3100 699621 4.7~13.4(4&) 3.2 6.2 1.3 ~1.6(40)
5D (%) —67 ~ =33M101 " _54 . _3902] —114 ~ -10512) ) —124 ~ -56"2) | —72.4 ~
-69.763 ~ —29.251 (A3L) -55. 704 —94.7~ -83.0050 | —113 & 4.8
B Cr, 05 (%) 0.018 ~0. 640" 0.00 ~0.03!
Cr( pg/g) 1220 ~ 1890177, 900 ~ 111318 | 1505.3 ~2812. 11 8.95~178.7P) 1.9 ~67.90]
Ni( pe/g) 1199 ~ 148417 1887 ~1898[8)  958.7 ~1304.4° 0.05~3.9505) 22,2 ~470.7%]
& Co( pg/g) 204 ~207[8)  42.0 ~53.00°] 0.5~9.8]
Fe2* /(Mg +Fe?*) >0.0601, 0. 11 ~0.32(A&) <0.060
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HIGHLIGHTS

(1) Global representative serpentinite-related green nephrite samples were selected for comprehensive analysis.

(2) In addition to analyzing the chemical and mineral composition of serpentinite-related green nephrite, hydrogen
and oxygen isotopes were also determined.

(3) The geochemical characteristics of serpentinite-related green nephrite are related to the composition of mantle

materials and metamorphic fluids.
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ABSTRACT

BACKGROUND: In previous studies, due to the limited samples with specific origins and limited methods for
measurement, the genesis of serpentinite-related green nephrite and its relationship with dolomite-related nephrite
were unclear.

OBJECTIVES: To understand the genesis of serpentinite-related green nephrite.

METHODS; Green serpentinite-related nephrite deposits have been collected from Qinghai province in China,
Russia, Canada, Australia, New Zealand and Pakistan for systematic analysis. X-ray Diffraction ( XRD ),
Inductively Coupled Plasma-Mass Spectrometry ( ICP-MS ), Electron Microprobe Analysis ( EMPA ), X-ray
Fluorescence Spectrometry (XRF) and Stable Isotope Mass Spectrometry were employed.

RESULTS: (D Serpentinite-related green nephrite is mainly composed of tremolite with minor quartz, talc, biotite,
chromite, chlorite, and garnet. (2) O-H isotopic values of samples (8D = —69. 763%0 — —29. 251%0, 80 =
4.7%0 —13.4%0) indicate that the ore-forming fluids are mainly metamorphic water. (3) whole-rock major elements
of Fe’* /(Mg + Fe’* ) values range from 0. 11 to 0.32. The contents of Cr range from 22.9 to 3400 pg/g, whereas
Ni ranges from 700 to 1800 pg/g. All of these geochemical characteristics indicate the input of the mantle material
in the formation of serpentinite-related nephrite.

CONCLUSIONS: Geochemical characteristics of serpentinite-related and dolomite-related nephrite are different,
which are related to the geological environment. For example, the composition of dolomite-related nephrite is
controlled by the granite and dolomite marble, whereas the composition of serpentinite-related green nephrite is

related to the mantle material and metamorphic fluids.

KEY WORDS: serpentinite-related green nephrite; geochemistry; nephrite; genesis
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