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The Tumen molybdenite-fluorite vein system is hosted by carbonate rocks of the Neoproterozoic Luanchuan
Group, located on the southern margin of the North China Craton (NCC) in central China. Previous studies divided
the mineralization into four stages according to the crosscutting relationships between veinlets and their mineral
assemblages. In this contribution, two distinctive types of fluorite mineralization are recognized: 1) the first type
(Type 1) includes colourless, white or green fluorite grains present in Stage 1 veins; and 2) the second type
Keywords: includes Type 2a purple fluorite present in Stage 2 veins and does not coexist with sulfides, and Type 2b purple
ywords: . . . . . : 3

Fluorite fluorite crystals associated with sulfides in Stage 2 veins. The rare earth element (REE) content in the fluorite
REY ranges between 13.8 and 27.9 ppm in Type 1, 16.9 and 27.2 ppm in Type 23, and 42.5 and 75.1 ppm in Type
Molybdenite—fluorite deposit 2b, which suggests that the fluorite was precipitated from acidic fluids (given that REEs are mobile in saline
East Qinling Mo Belt HCl-bearing fluids at high temperature (~400 °C)). Comparing the REE chemistry of the Stage 1 against Stage 2
North China Craton fluorite, the LREE/HREE ratios decrease from 9.8 to 4.0, La/Yb ratios decrease from 16.0 to 6.9 and La/Ho ratios
decrease from 10.2 to 3.0, indicating that the hydrothermal process was at high-T and low-pH conditions. The
Eu/Eu* ratios in the fluorite decrease from 1.11 4 0.35 for Type 1 through 0.89 + 0.19 for Type 2a to 0.75 £+
0.17 for Type 2b, suggesting a gradual increase in oxygen fugacity (fO,) and pH of the mineralising fluid. The
Tb/Ca, Th/La and Y/Ho ratios of the fluorite types indicate that they were formed from the interaction between
magmatic fluids and carbonate wallrocks. The fluorite samples show similar REE + Y (REY) patterns to those
of dolostone units in the Luanchuan Group and the nearby Neoproterozoic syenite, suggesting that the REY in
the fluorite was mainly sourced from the host-rocks, although the syenite could be an additional minor source.

© 2014 Elsevier B.V. All rights reserved.

1. Introduction

The eastward trending East Qinling Mo Belt (EQMB; Chen et al.,
2000) extends along around the suture zone between the NCC and the
Qinling Orogen (Fig. 1a, b). The belt is one of the most important Mo
provinces in the world, which consists of six giant (>0.5 Mt) and many
large (0.1-0.5 Mt), medium (0.01-0.1 Mt), and small (<0.01 Mt)
deposits with a combined reserve of ~6 Mt Mo (Chen et al., 2009).
The majority are Mesozoic porphyry- and skarn-type deposits formed
in a post-subduction and collisional tectonic setting (Chen, 2013;
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Chen et al., 2000, 2007; Hu, 1988; Li et al., 2007, 2012a, 2012b, 2013;
Mao et al., 2008). Most of the Mo deposits are located in the Huaxiong
Block to the north of the Luanchuan Fault (Fig. 1b, c). The isotope ages
obtained from these deposits range from Palaeoproterozoic to Early
Cretaceous (Deng et al., 2013a, 2013b; Li et al., 2011b), suggesting
that the Mo mineralisation in the EQMB can be traced back to 1.85 Ga.

Chen and Li (2009) suggested that the porphyry Mo systems in
EQMB have high CO,/H,0 and F/Cl ratios, and exhibit pronounced
alteration characterised by K-feldspar, carbonate and fluorite, which
are consistent observations made by other researchers (e.g. Pirajno,
2009, 2013; Y.F. Yang et al., 2013; Y. Yang et al., 2013; Yang et al.,
2012). Why the Mo-mineralisation is usually related to fluoritization,
however, is not well understood. Recently, Mo deposits have also been
found in the carbonatite-, quartz- and fluorite-dominated veins in the
Huaxiong Block (Chen et al., 2009; Deng et al., 2008, 2013c; Li et al.,
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