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Geochemical characteristics of platinum group elements and Re-Os isotopes
of the Hongshishan Cu-Ni sulfide-bearing mafic-ultramafic intrusion
in Beishan block of Xinjiang and their metallogenic significance
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Abstract: The Pobei mafic-ultramafic belt is an impotant Ni-Cu sulfide metallogenic prospective province in Beis-
han area, eastern Xinjiang. About 20 intrusions (e.g., Bijiashan, Hongshishan, Cihai, Poyi, Poshi and Lu-
odong) were recognized along the fault in this area and almost all the intrusions are associated with Ni-Cu sulfide
deposits. The Hongshishan mafic-ultramafic complexs are located in the eastern part of the Pobei mafic-ultramaf-
ic belt and the southern part of the Baidiwa-Yunihe fault in this area. They intruded into quartz schist of the
Lower Carboniferous Hongliuhe Formation. They are mainly composed of dunite, peridotite, troctolite, pyrox-

enite, olivine gabbro, gabbro and diorite. These rocks were emplaced in two stages. The first stage consists of
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peridotite and olivine gabbro, and the second stage comprises gabbro and diorite. The dunite, pyroxene peri-
dotite and troctolite are the host rocks for Ni-Cu sulfide ores. The platinum-group elements and Re-Os isotopic
compositions of ore and rocks from the Hongshishan Ni-Cu sulfide-bearing mafic-ultramafic intrusions were ana-
lyzed, and the result shows that the total PGE content is quite low, ranging from 0.54 %10 % to 15.84 %10 °
and increasing with the increase of sulfide content. The PGE primitive mantle-normalized patterns display a pos-
itive slope and low fractionation between IPGE and PPGE. PGE, Cu and Ni are depleted relative to the primi-
tive mantle with low and a narrow Pd/Ir range (3.19~10.5), indicating a weak influence of later hydrothermal
alteration. Furthermore, the Ir displays positive correlations with Pt, Pd, Os, Ru and Rh, indicating a weak
contribution of the fractionation and the partial melt to PGE depletion. The Cu/Pd ratios(73 X 10° ~ 1 670 X
10*)and Ti/Pd ratios (87 X 10> ~2 857 X 10*) of these rocks suggest that sulfur in the primary magmas had
reached saturation, and immiscible sulfides droplets were segregated from silicate magmas before their emplace-
ment. The relationship between Ni/Cu and Pd/Ir indicates that the parental magma was high-magnesium
basaltic magmas. Their Yo.(¢) and (¥O0s/'0s); are variable, ranging from + 18 to + 282 and from 0.148 3 to
0.481 3, respectively, suggesting that abundant crustal material was mixed with the ascending magma. The
fractionation of olivine and contamination by crustal material probably triggered the sulfide saturation and segre-
gation and the Ni-Cu-(PGE) mineralization as well. The intrusions were generated from the magma that had
undergone crystallization differentiation of olivine and segregation of sulfides.

Key words: platinum group element; Re-Os isotope; geochemistry; mafic-ultramafic intrusions; Hongshishan

2006 2009
- - PGE
PGE
Re-Os
2010 ©® LA-ICP-MS U-Pb
281.8 2.6 Ma 2009
1
Zhou et al. 2004 la
2004 2006 2009
2005 2009
2005 2006
2004
PGE Fe Cu S
Nal-
drett et al. 2000 2005 2006

(1] . 2010.



PGE  Re-Os

FRERIL
B B
e IR
HRE

Emkil ]
FRERE
TRl

K&

P

T AR
FRARSE

i
i

A RRR

i
ERE

9
h map of the study ar

200

1

ca

ketc

cal s

i

al geolog

eglon.

ap of Beishan and r

cation m

lo

C

d tectoni

1€

Simplifi

1

Fig.

2009

modified after Su Benxun et al .

.63 km?

2

3a

5 km

1b

1993

920 m



3b 1.97 km?

2009
0.51 km? o

e A T T 1 T 1T

[V

EE
ki)

ABE
ERE

ARE
HKRE

ARE
wE
ARE
LES)

ARE
KEE

L

BlERE

~ o K x x| ERE

N

o+ 4
~ ~ P s+ | RE
+ 4 4

oD o o0
O s 0 *» O+ 0+ O O
P S T S S T g

REAE

2 - 2010 @
Fig. 2 Geological map of the Hongshishan mafic-ultramafic intrusions in Beishan Xinjiang modified after Han
Chunming et al. 20109

90 % 3f
I mmX1.4 mm 0.9 mm X
0.5 mm 2009
2%

2009

3¢ 3d 3e

(1] . 2010. .



1 PGE Re-Os 5
_
ARRRALDAIE, B RRE AT T
3 —
Fig. 3 Photographs of rocks from the Hongshishan mafic-ultramafic intrusions in Beishan Xinjiang
2009
2 1150C
HCL
ICP-MS
9 Pt Pd Rh Ir Ru Os Os Ir

Millipore

MgO Cu Ni
ME-ICP

Cr

RuPd 0.3X10°° Pt Rh  0.06x10°°
Re-Os

Perkin-Elmer Sciex ELAN DRC-e



6 31
1 —
Table 1 Mineral composition features and petrological characteristics of the Poyi and Luodong
mafic-ultramafic intrusions in Beishan
HSS101-4 7ZK0-2.90 m N
HSS101-6 ZK0-2.100 m N
HSS101-8 7ZK0-2.105 m N
HSS102-4 7ZK0-4.260 m N
HSS103-3 7ZK23-1.820 m N
HSS104-4 ZK4-2.560 m N
HSS105-1 7K16-1.860 m 4%
HSS105-4 7ZK16-1.880 m 5%
HSS106-1 ZK16-2.800 m 10%
PPGE Rh Pt Pd IPGE Ir
2010 Re 185 187 190 Os Ru PPGE IPGE=1.80~4.43 Pd Ir
Os Os 186 187 188 189 3.19~10.5 Ni Cu 1.35~
190 192 185 Re Re 38.5 Pt Pd 0.95~2.07
2x10712 Os 1x10° 12 Pt Pd Cu Ni Ir Pt Pd Os Ru Rh
Re Os PGE Cr 4
PGE
3 PGE
2008 2009
3.1 PGE PGE 1995
9 PGE Cu  Ni 2 PGE 5
2 > PGE “ Pt-Pd”
0.54x ?~15.84x10"" -
PGE PGE Bushveld Sudbury
2 —
Table 2 PGE abundances and parameters of analyzed samples
HSS101-4 HSS101-6 HSS101-8 HSS102-4 HSS103-3 HSS104-4 HSS105-1 HSS105-4 HSS106-1
Os 0.18 0.22 0.17 0.27 0.04 0.24 2.21 2.29 3.1
Ir 0.05 0.1 0.07 0.17 0.02 0.1 1.05 1.27 1.61
Ru 0.08 0.14 0.11 0.28 0.05 0.22 1.52 2.1 3.13
Rh 0.02 0.02 0.02 0.04 0.02 0.02 0.28 0.41 0.83
Pt 0.54 0.98 1.01 1.16 0.2 0.67 5.44 5.72 13.2
Pd 0.4 0.7 0.52 0.56 0.21 0.57 3.45 4.05 12
Ni 2 340 2310 1950 1530 1310 1470 2780 6 860 7770
Cu 668 623 443 84 34 69 250 2310 5760
Cr 4520 3460 3510 3380 2 630 2290 3490 4440 4040
MgO 33.9 33.8 33.2 34.7 36.7 36.3 40.8 39.5 35.2
Ni Cu 3.5 3.7 4.4 18.2 38.5 21.3 11.1 2.97 1.35
Pd Ir 8 7 7.43 3.29 10.5 5.7 3.29 3.19 7.45
Cu Pdx 103 1670 890 852 150 162 121 73 570 480
Ti Pdx 103 1750 1 000 962 714 2 857 1754 87 99 92

PGE 107 Ca Ni Cr 107 MgO %
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Fig. 4 Concentrations of PGE relationship in the Hongshishan mafic-ultramafic intrusions in Beishan
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Table 3 Re-Os isotopic data of the Hongshishan Ni-Cu sulfide-bearing mafic-ultramafic intrusions in Beishan
Re 10°° 26 Os 26 Re Os  WRe 80s 26 87Re 18805 26 Yos 18705 1880 |
HSS101-4 4.2711 0.1165 0.1112 0.0011 38.4 198.9 5.8 0.707 4 0.0130 —282.2 -0.2291
HSS101-8 1.1243 0.0210 0.0950 0.0018 11.8 61.8 1.6 0.7723 0.0129 282.8 0.4813
HSS102-4 0.7213 0.0018 0.2285 0.0007 3.2 15.4 0.4 0.2207 0.0005 17.9 0.1483
HSS105-1 4.7867 0.2819 1.5935 0.0215 3.0 14.6 0.9 0.2238 0.0004 23.1 0.1548
Yoo t = W0Os 0s 8705 18805 , —1 X100 Walker et al . 1994 282 Ma 8705 8805 =0.096 00 +
0.4007 AT~ =0.1276 T =4.558 Ga Shirey and Walker 1998 A2 =1.666X10""" Smoliar et al. 1996 Re Os
Os Os
Pd Ir 100 Keays 1995 Maier 10°
. 10'f
etal. 1998 HRRAL
Pd Ir Ni Cu st
I
Pd Ir Sl
Ni Cu Pd Ir = Ni Cu : ol
Barnes and Lightfoot
n
2005 Pd Ir—Ni Cu 6
10'F
MgO Mg
10 . . . .
- Mg- 102 107! L 10! 102 10°
Fe - KM= 3~ e
0.33 Roeder and Emslie 1970 Li et al. 2004 6 - Ni Cu-Pd Ir
hai N
MgO Fo =89 . . Che.u ‘ aldrett 1992 .
" " Fig. 6 Diagram of Ni Cu versus Pd Ir of the Hongshishan
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