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Metal sources of Xiaojiayingzi Mo (Fe) deposit: Evidence from PGE
and S isotope analyses
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Abstract

The Xiaojiayingzi Mo (Fe) deposit is temporally and spatially associated with diorite, and the mineralization
is hosted in skarn. Concentrations of platinum group elements (PGE) in various major ore minerals and host
rocks of the Xiaojiayingzi deposit were analyzed by using the inductively coupled plasma mass spectrometry
(ICP-MS). The results show that the total PGE values in various samples vary greatly between 0.46 X 10~ to
21610 2. PGE is rich in molybdenum and pyrite and poor in magnetite, garnet, diorite and dolomite, sug-
gesting that PGE tends to be concentrated in sulfides. The primary mantle-normalized PGE patterns of various

samples show marked negative Ir and Pt and positive Ru anomalies. The molybdenum shows marked fractiona-
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tion of PGE and is similar to the pyrite. The fractionation patterns of PGE in magnetite and garnet are charac-

terized by weak PGE anomalies, similar to things of diorite and dolomite, suggesting that the metal sources were

closely related to the diorite and dolomite. An analysis of S isotope of sulfides from the Xiaojiayingzi deposit indi-

cates that the 8*S values of most sulfides from the Xiaojiayingzi deposit show a peak of 3% ~ 5%o, similar to

things of diorite. Based on geological characteristics, PGE and S isotope of the Xiaojiayingzi deposit, the authors

hold that different ore-forming stages had different metallogenic materials. The metallogenic materials of the

skarn mineralization stage were derived mainly from the diorite and dolomite. The metallogenic materials of the

hydrothermal sulfide stage were derived not only from the diorite and dolomite but also from the mixed crust-

mantle system.

Key words: geochemistry, sulfide, PGE, metal sources, Xiaojiayingzi

PGE Os Ir Ru Rh Pd Pt

PGE

Naldrett et al. 1979 Barnes et al. 1985

Garuti et al. 1997 1994
2001 PGE -
Zhou
et al. 1996 1998 2001 2002
2002
2007 Sotnikov et al." 2001

Berzina et al. 2005 2007

PGE

PGE

NW SW 15~30°
NWW NNE
NW  SE

80 km  50~100 m

NNE NWW

0.8 km?

1979 K-Ar
177 Ma
Dai 2009
SHRIMP U-Pb
169.9+1.4 Ma

NNE



32 2 PGE S 275

=

f
-
r

<
<
w

EAE e &

41°35°
;

=

ETY
Qo

]
o
0
[
(%]

AT TR T T 7]
Y. NN

4132

150

™
-
=}

+

LN

=
P
[=4

T
+

—

—

\\\

41°3¢°

14

15

7 Y
f
K % += |+
s
-
W

41°22'

6— T— 8§— 9— 10— 1
12— 126 14— 15—

—_

Fig. 1 Geological map of the Xiaojiayingzi ore district after Dai et al. 2008
I—Quaternary sediment 2—Cretaceous volcanic clastic rocks 3—]Jurassic andesitic volcanic clastic rocks 4—Ordovician dolomitic limestone
5—Cambrian dolomitic limestone and siltstone 6—Dolomitic limestone of Jixian System 7—Gaoyuzhuang Formation dolomite of Changcheng
System 8—Archean gneiss 9—]Jurassic diorite = 10—]urassic quartz monzonite 11—Jurassic granite 12—Late Palaeozoic biotite granite

13—Diabase dike 14—Measured and inferred fault 15—Mo ore deposit
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Table 1 PGE content and relative parameters of ores and host rocks from the Xiaojiayingzi deposit
w B 107°
m g PPGE IPGE > PGE
Os Ir Ru Rh Pt Pd
XJ001 6 10 0.3 0.13.0.92 0.14 0.89 3.67 3.38 6.09
XJ011a 9 7.5 140.00 0.13 1.75 0.20 1.85 9.63 0.08 153.36
XJ012a 9 2 207.00 0.09 1.21 0.23 9.95 60.50 0.34 278.98
XJ005 6 10 0.14° 0.03 0.32 0.05 <0.2 <0.2 0.51 0.74
XJ012b 9 10 0.17 <0.02 0.67 0.03 <0.2 0.21 0.40 1.19
XJO11b 9 10 © 0.13  0.03 0.28 <0.02 <0.2 0.26 0.84 0.81
XJYO01 -1 9 20 0.06 0.02 0.28 0.02 <0.2 <0.2 0.61 0.58
XJY1 2 9 20 0.06 0.02 0.17 <0.02 <0.2 <0.2 0.84 0.46
XJ006 6 20 0.11 0.02 0.14 <0.02 0.28 <0.2 1.44 0.66
3.40 3.20 5.00 0.90 7.10 3.90 1.03 28.50
0.052 0.028 0.05 0.056 1.20 1.10 18.44 2.486
McDonough et al. 1995 1997
2
Table 2 Sulfur isotope compositions of the Xiaojiayingzi deposit
*Senr %o *Senr %o
XJo11 9 7.3 1 1979
XJ11 6 8.9 4.1 1979
XJ13 6 9.8 4.8 1979
XJ16 6 3.1 2.7 1979
XJ005 6 5.2 4.4 1979
XJ10 6 6.0 3.6 1979
5.3 1979 3.4 1979
1.1 1979 3.8 1979
4.3 1979 3.3 1979
8.0 1979 1.1 1979
7.7 1979 3.5 1979
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Fig. 2 PGE content of major ore minerals and

host rocks from the Xiaojiayingzi deposit
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Fig.3 ' Primary mantle-normalized patterns of PGE in major
ore minerals and host rocks from the Xiaojiayingzi deposit
1—Pyrite 2—Magnitite-1 3—Molybdenite-1 4—Garnet
5—DMolybdenite-2 6—Magnitite-2 7—Finely crystalline

dolomitite 8—Fine grained diorite-1 9—Fine grained diorite-2
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Fig. 4 Histograms of sulfur isotope compositions of the
Xiaojiayingzi deposit
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