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Geological characteristics and molybdenite Re-Os isotopic dating
of Mo deposits in Laojunshan area, western Henan
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Abstract

Jinduicheng, Nannihu, Shangfanggou, Shijiawan, Leimengou, Donggou and Yechangping molybdenum
deposits occur in Yanshanian small-size porphyry granite of eastern Qinling molybdenum belt. In recent years,
molybdenum deposits (ore spots) have also been found in large-size Laojunshan granitic batholith and surrounding
rocks in contact with host rocks, and the Mo deposits of Laojunshan area belong to the porphyry-contact zone
type and have considerable prospecting potential. In order to summarize metallogenic regularity and establish

mineralization model so as to guide exploration and prospecting effectively, the authors made a constraint on the
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age of molybdenum mineralization on the basis of the geological characteristics and the genesis. §**S values of
the sulfur isotopic range from 2.4%o to 6.3%0, suggesting that sulfur probably came from magmatic fluid. Hy-
drogen and oxygen isotopic components of typical ores indicate that 6Dy.quow values of ore-forming fluids are
from —82%0 to —108%o0, while 8 "*Oy gyow vary from 6.3%o to 10.4%o0, suggesting that the-ore-forming fluids
might have been produced by mixed magmatic and meteoric water. Six molybdenite-bearing samples of different
mineralizing types were selected for precise Re-Os dating by using such ionic mass spectrographs as inductance
coupling, which yielded model ages ranging from (109.8 £1.6) Ma to (114.5+1.7) Ma and an isochron age
of (114.3+3.4) Ma. The deposit was formed in Early Cretaceous, which is consistent with the emplacing age
of the host rock Laojunshan granitic pluton. The authors thus believe that they are products of the same magma-
structurefluid activity. The Mo deposits of Laojunshan area were formed at the same time as Donggou,
Yuchiling, Tangjiaping and Jinzhai Mo deposits, and hence should be the response to Late Mesozoic large-scale
regional lithospheric extension.

Key words: geology, geochemistry, deposit characteristics, Re-Os isotopic age, molybdenite, extensional

environment, lLaojunshan area, western Henan
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Fig. 1 Geological sketch map showing the distribution of molybdenum ore zones in Eastern Qinling Mountains
modified after Zhang et al. 2007
Names of molybdenum deposits 1—Huanglongpu 2—Shijiawan 3—]induicheng 4—Mulonggou 5—Nantai 6—Yinjiagou
7—Yechangping 8—Majuan 9—Shangfanggou 10—Nannihu 11—Sandaozhuang 12—Leimengou 13—Huangshuian 14—Shaozhoupo
15—Donggoukou 16—Laojieling 17—Yuchiling 18—Donggou 19—Qiushuwan
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Fig. 2 QOre types of Mo deposits in Lagjunshan area

A. Molybdenite in joint plane of fine-grained granite; B. Molybdenite along fracture surface of siliceous two-mica quartz schist;

C. Molybdenite in feldspar quartz veins hosted in quartz schist; D. Molybdenite in fracture surface hosted in siliceous two-mica quartz schists

E. Molybdenite in quartz vein hosted in siliceous two-mica quartz schist; F. Molybdenite in granite
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Fig. 3 Geological sketch map of the Saozhoupo Mo deposit
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Fig. 4 Photomicrographs of fluid inclusions in Mo deposits of Laojunshan area
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1
Table 1 Gas compositions of fluid inclusions
wB 10°°
H,O N, He Ar O, CO, CH, G Hg H,S
LJS-B9 89.63 0.548 - 0.124 - 9.148 0.505 0.044 0.001
DHG-B14-2 92.51 0.232 - 0.031 - 7.077 0.130 0.020 0.0003
SEP-B7 95.77 0.342 - 0.052 - 3.603 0.178 0.054 0.001
DHG-B14-1 90.31 0.230 - 0.031 - 9.233 0.167 0.029 0.001
DZK-B3-1 88.81 1.451 - 0.553 - 5.826 3.044 0.314 0.002
2
Table 2 Chemical compositions of liquid phase in fluid inclusions
w B 10°°
K" Na* Na' Ca®" +Mg*' Cl” F
Na* K* Ca®* F- cl SO~
LJS-B9 2.610 0.390 0.108 - 2.490 3.840 0.159 24.017 -
DHG-B14-2 2.154 0.108 0.108 - 1.515 1.563 0.050 19.907 -
SEP-B7 1.878 0.159 0.054 - 1.200 0.963 0.085 34.778 -
DHG-B14-1 2.616 0.081 0.108 - 1.866 1.929 0.031 24.222 -
DZK-B3-1 1.308 0.267 0.000 0.201 0.258 0.858 0.204 - 12.836
3
Table 3 S isotopic composition of Mo deposits in Laojunshan area
33*S %o 53*S %o
SZP-B2 3.4 DZK-B1 4.1
SZP-B3 3.7 DZK-B3 2.4
SZP-B7 6.3 DZK-B3-1 2.8
LJS-B10 3.6 DZK-B2 4.6
4
Table 4 H and O sotopic composition of Mo deposits in Laojunshan area
3 Ov.smow %o dDv.svow %o 3 lx()Hl() %00 t, C
SZP-B7 10.4 - 94 0.92 238
DHG-B14-1 8.3 -82 -0.51 252
DHG-B14-2 7.4 -91 —-2.54 229
DZK-B1 8.1 - 108 —0.48 257
DZK-B3-1 6.3 =90 -3.18 238
LJS-BY 7.6 -93 0.26 287
534S 10.4%0 0Dv.gmow = — 108%0 ~— — 82%o 4
4.0%o0 Tay- 8§80y o -
2
lor 1987 1,000 In agso = 3.306 X 10° T2 — 2.71 Zhang
1989 1y
5.2
6
6 Re-Os
MAT 253
EM 6.1

4 1) 180\/,51\/[()\;\/ =6.3%0 ~ 0
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5
Table 5 Location and description of samples from Laojunshan area
SZP-B2 E111°18'33” N33°48'16" 2A
SZP-B3 E111°18°33" N33°48'16" 2B
SZP-B7 E111°18'33” N33°48'16" 2C
DZK-B2 E111°19'21” N33°48'52" 2D
DZK-B3-1 E111°1921” N33°48'52" 2E
LJS-B10 E111°42°04” N33°40'04” 2F
Re-Os 6
2 Table 6 Blank level of this experiment
1 GPS w Re ng w Os ng w "0s ng
5
081006-19 0.0252 0.0011 0.0001 0 0.0001 0
081111-24 0.0411 0.0007 .0.0003 0 0.0002 0.0001
6.3
Re-Os t
98 % 1 18705
t=~In 1+g
6.2 A Re
Re.Os A ¥7Re =1.666x10 'a !
Re-Os Re-Os 8
TJA 6 Os
TJA X-series ICP-MS Carius tube Re-Os
900y  I85Re 111.5+1.6 — 114.5+
1.7 Ma 113.1+1.6 Ma 113.6
1994 2001 Du et al. 2004 Shirey et al. 1.9 Ma 109.8+1.6 Ma
1995 Stein et al. 1997 Markey et al. 1998 112.9+1.7 Ma
Re Os MSWD=4.6 5 ISOPLOT Lud-
30pg 0.5 pg Os 6 Re Os  wig 2001 7
HLP 2 187 Re-187 (g
7 114.3+3.4 Ma MSWD = 7.6
7 6
Re-Os
GBW04435 HLP
Table 7 Analytical data and certificated values of Re-Os isotopes for standard sample HL.P
w Re pgg w %0s ng g Ma
m g
081111-23 HLP 0.01064 279.7 2.5 649.2 5.8 221.2 3.3
081125-23 HLP 0.1004 283.6 2.4 654 6.4 219.8 3.3
GBWO04435 HLP 283.8 6.2 659 14 221.4 5.6
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8 Re-Os
Table 8 Re-Os isotope data of molybdenite from Mo deposits in Laojunshan area
w Re pgg w %0s ng g w ¥0s ngg Ma
"e 26 26 26 26
081029-11 SZP-B7 0.05302 26.36 0.21 16.57 0.13 31.63 0.26 114.5 1.6
081119-13 SZP-B2 0.04046 18.88 0.19 11.87 0.12 22.53 0.18 113.9 1.7
081119-14 SZP-B3 0.0401 24.31 0.2 15.28 0.13 28.4 0.24 111.5 1.6
081119-15 SZP-B7 0.03982 29.02 0.25 18.24 0.16 34.81 0.3 114.5 1.7
081119-16 DZK-B2  0.03988 5.934 0.071 3.73 0.045 7.06 0.06 113.6 1.9
081119-17 DZK-B3-1 0.0401 7.184 0.059 4.515 0.037 8.52 0.07 113.1 1.6
—081119-18 LJS-BI0  0.15086 11.02 0.1 6.929 0.063 12.68 0.1 109.8 1.6
26
1164 7
114+ 7 1
w K" w Na®
g Roedder 1984 1995
- 1998 Roedder 1984
104 w K*
w K" w Na®
108§ Mean = (112.941.7) Ma [1.5%]95%canf.
Wid by data-point errors only 1 1998
MSWD = 4.6, Probability = 0.000
106
w K* w Na® 1
5 Re-Os
w K* w Na® 1
Fig. 5 Weighted mean of Re-Os model ages of molybdenite w K*
from Mo deposits in Laojunshan area 4
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Fig. 6 Re-Os isochron age of molybdenite from Mo

deposits in Laojunshan area
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8D 8" 0p0 73
— 173%0 — — 15%0  — 8.6%0 —~ Mao 2008
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5180 Taylor Ma 131~112 Ma Re-
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10 Mao 2008
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9
Table 9 Re content of molybdenite from Mo deposits in east Qinling area
w Re pgg
5 256.0~633.1 428.36 1994
12.9~19.7 16.13
13.1~53.7 28.09 1987 1994
2003
2 19.0~20.2 19.6
18.4~25.9 22.15
2 4.04~4.19 4.12 2006
6 9.42~53.39 32.12 2009
3 18.88~29.02 24.07
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10
Table 10 Re-Os ages of molybdenite from Mo deposits in east Qinling area
Ma
Ma
Re-Os Re-Os
230+£7~220.0+£5.0 233~221 1985
223.0+£2.8~232.9+2.7 233~221 2007
239+ 13 233~221 2010
- 141.5+7.8 148~138 2003
139+£3~129+7 148~138 1985
136.0t6 148 ~138 Stein et al. 1997
129.5+2.6~131.4+t1.4 131~112 Mao et al. 2008
131.2+1.4 131~112 2009
116.5+1.7~115.5+1.7 131~112 2006
113.1+7.9 131~112 2007
109.8+1.6~114.5+1.6 114.3+3.4 131~112
108.07+0.62 Ma 131~112 Ma
114.3£3.4
Ma
Re-Os
1
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