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Zircon U-Pb and molybdenite Re-Os dating of Baoweishan molybdenum deposit
in Pinghe County, Fujian Province, and its geological significance
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Abstract

Based on isotopic chronological study of the ore-forming rock body, ore-bearing volcanic rocks and molyb-
denite from the Baoweishan molybdenum deposit in Pinghe County, the authors conducted LA-ICP-MS zircon
U-Pb dating and revealed that the age of the Baoweishan porphyry-like granite is (98.1+1.1) Ma, and the age
of the tuff-lava in the bottom of the “Shimaoshan Group” formation, which is the host rock of this deposit, is
(104.6+1.1) Ma. Re-Os dating of molybdenite from the orebodies yielded a model age of (95.2+1.5) Ma.
These age data indicate that the Baoweishan molybdenum deposit was formed at the early stage of late Creta-
ceous. Furthermore, the rhenium values of molybdenum samples from the deposit indicate that the mineraliza-
tion is genetically closely related to the crust-mantle or the further evolution of the mantle. Based on geological
features of the Baoweishan molybdenum deposit and the research results in this study, the authors consider that

this deposit was probably generated in an extensional setting related to the subduction process of the Paleo-Pacific
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plate beneath the Eurasian continent during 125~92 Ma, which triggered the partial melting of the lower crust

or the upper lithospheric mantle to form the magmatic-hydrothermal ore-forming event in Baoweishan area along

the Shanghang-Yunxiao ore-forming belt.

Key words: geochemistry, zircon U-Pb age, Re-Os age, Baoweishan molybdenum deposit, Fujian Province
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Fig. 1 Tectonic location of the Baoweishan molybdenum deposit (as after Wei et al. » 1997) and regional geological map of
Mesozoic volcanic basin along the Shanghang- Yunxiao mineralization belt, Fujian Province (b, after Tao et al.» 1998; Fujian
Exploration Authorities of Ministry of Geology and Mineral Resources, 1998)
1—Cretaceous volcanic rocks; 2—Jurassic volcanic rocks; 3—Cretaceous intrusive rocks; 4—Late Jurassic intrusive rocks; 5—Fault; 6—Anticlino-
rium: 7—Major deposit Core spot); 8—Major Cu (Mo) deposit Core spot); 9—Boundary of Shanghang-Yunxiao mineralization belt; 10— Volcanic

basins/mineralization area; 11—Provincial boundary
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Fig. 2 Geological setting of the Baoweishan molybdenum deposit Cafter Wang, 2014)
Q—Quatrnary sediments; K sh3—Lower member of upper Formation of Shimaoshan Group: Kj;sh!—Upper member of lower Formation of Shi-
maoshan Group; K;sh{—Lower member of lower Formation of Shimaoshan Group: ym—Granite-porphyry: qr—Quartz porphyry; Somr—Quartz

syenite porphyry; AK—Rhyolite; prK—Plagiophyre; Cbr—Cryptoexplosive breccia
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Fig. 3 Geological section along the exploration line of the

Baoweishan molybdenum deposit Cafter Wang, 2014)
1—Upper member of lower Formation of Shimaoshan Groups 2—
Rhyolite; 3—Granite—porphyrys 4—Faults 5—Diorite-porphyrites
6—Mo orebody; 7—Barren body: 8—Drill hole and its serial number
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Fig. 4 Photographs showing ore samples and petrographical characteristics of the Baoweishan deposit
a, b. Granite-porphyry; c~d. Silicified dacite crystal pyroclast tuff-lava; ¢, e, f. Molybdenite characterized by veinlet-dissemination and veinlet
hosted in the quartz and fluorite veins or on two sides, suggesting that their crystallization was simultaneous with or later than those ore-bearing

veins
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Fig. 5 Cathodoluminescence (CL) image of zircons and LA-ICP-MS zircon U-Pb diagram of the Baoweishan samples

a» b. Cathodoluminescence (CL) image of zircons of the Baoweishan tuff-lava and porphyry-like granite; ¢, d. LA-ICP-MS zircon

U-Pb diagram for the Baoweishan tuff-lava and the Tera-Wasserburg diagram of zircons for porphyry-like granite
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2 Re-Os
Table 2 Re-Os isotopic results of the molybdenite form the Baoweishan deposit
. w Re ng.g! w Os ng.g w WRe pg.g! w WOs ng.g! Ma
ZK701-b;  0.03066 43.83 0.48 0.0226 0.0076 27.55 0.30 43.73 0.26 95.19 1.52
95.2+1.5 Ma 2 Re
Os 0 Re nxX10~10° X106~
Re-Os nX10 X 10 %>nx10"°
2000 2012
w Re w Re
4
Zhong 2017
4.1 Re Mo
500C W-Mo w Re 10X 10
X106 5x10 x10°°
Suzuki et al. 1996
Re-Os w ®Re 27.55+0.30 X
Re-Os 10°° Re
Stein et al. 2001
Seiby et al. 2002 Re-Os
Re-Os 4.3
95.2+1.5 Ma -
- NW
U-Pb 98.8+1.1 Ma
U-Pb 104.6 1.1 Ma Hf
2013
2016
9 Ma 125 Ma
3 Ma
2012
3 Ma - 2005
2009 Zhou et al. 2006 Wang et al.
4.2 2011 Sun et al. 2012 2015
Re-Os
Re Jiang et al. 2013 Zhong et al. 2014
Foster et al. 1996  Mao 2015 4

2003
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125~118 Ma 2
- 115~103 Ma 2013
3 - 2013 Li et al.
2014
103~100 Ma
4
Re-Os 91.5+
100~92 Ma 0.4 Ma 2005
2013 Sr-Nd-Hf
2002
2008 2013 2013 Jiang 92~99 Ma 2013
et al. 2013 Zhong et al. 2014 Lietal. 2014 Du- 2013 Lietal. 2014
anetal. 2016 110
~112 Ma
100~92 Ma 109~112 Ma
125 Ma Hf
1.0~1.6 Ga Hif
1.1~1.6 Ga 2013
2013 2016 2
125~92 Ma
2 -
_ _ NW B
2001 2008
2009 2011 2016 2016
v 98.1+1.1 Ma
95~99 Ma 93+2 Ma
NW - 92.7+1.0 Ma
_ _ Re-
NwW - Os 95.2+1.5 Ma
I Ar- Y Ar 94.7+£2.3 Ma
- 2006
- U-Pb 104.6+1.1 Ma
2013 Jiang et al. 2013
U-Pb 105+ 0.1 Ma Jiang et al.
2013 NW -

2015 92 Ma

. 2008
2015
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