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Abstract The Middle and Lower Reaches of Yangtze River Metallogenic Belt is an important Cu-Au-Mo-¥e metallogenic belt in
eastern China most deposits in the belt are associated with Mesozoic magmatism. A new type of tungsten-molybdenum polymetallic
deposit which is discovered in the Donggushan district north of Luzong orefield and it has a close relationship with the concealed
granites. The petrological and geochemical studies indicated that the granitic rocks contained relatively high SiO, Na,O and K,O low
FeO and MgO and are nearly saturated in Al,O; suggesting that they are high-K calc-alkaline series rocks. These granites are also
characterized by enrichment of highly incompatible elements such as Rb  Th and U as well as LREE depletion of high field strong
elements such as Nb P Tiand Y as well as low g,,(#) ( —18.2 ~ —17.1) and relatively high ( ¥ Sr/*Sr) (0. 70596 ~0. 70631) .
It can be concluded that their parental magmas have been derived from partial melting of Yangtze lower crust. And the magmas had
been undergone fractional crystallization before their emplacements. Zircon U-Pb LAJCP-MS dating of the granites have yielded age of
96.7 +1.3Ma indicating that the granitic intrusive rocks formed at earlier stage of Late Cretaceous. Compared with the previous
geochronology data a new diagenesis-mineralization event in the Middle and Lower Reaches of Yangtze River Metallogenic Belt was
identified by the concealed granitic magmatism and tungsten-molybdenum polymetallic mineralization.

Key words Granite; Zircon U-Pb dating; Petrogeochemistry; Middle and Lower Reaches of Yangize River Metallogenic Belt;
Donggushan district Anhui
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Fig.1 Sketch magma distribution map of the Middle and Lower Reaches of Yangtze River Metallogenic Belt ( modified after Mao et

al. 2012)
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Fig.2 Regional geological map of Donggushan district in Luzong orefield (a) and a cross section of the Donggushan tungsten
polymetallic deposit (b) ( modified after Nie et al. 2016)

1-Quaternary; 2-Cretaceous; 3-Jurassic, 4-Permian; 5-Devonian; 6-Silurian; 7-Ordovician; 8-Cambrian; 9-Sinian; 10-quartz syenite; 11-monzonite
porphyry; 12-dioritic porphyrite; 13—everse fault; 14-normal faults; 15-Strike-slip fault and supposed fault; 16-synclinal axis and anticlinal axis; 17—
drill; 18-marble; 19-skarn; 20-molybdenum orebody; 21-ungsten orebody; 22-dead—zinc orebody
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- - () ( ). Pl-  Bi- K- Q=
Ce— ; Mo—
Fig.3  Photomicrographs of concealed granite and mineralization rocks samples in Donggushan area
(a) concealed granite; (b) micrograph of concealed granite ( CPL) with granitic texture; ( ¢) concealed granite porphyry with the phenocrysts being
potassium feldspar and quartz contains some biotite adamellite enclaves ( within the dotted line) ; ( d) micrograph of concealed granite porphyry
( CPL) with the phenocrysts being potassium feldspar quartz and less biotite and the matrix being quartz and feldspar; ( e) quartz-calcite—
molybdenite vein in granite intrusive rocks molybdenite occurred in schistose aggregated; (f) micrograph of molybdenite vein ( reflected light) . Pl-
plagioclase; Bi-biotite; Kf-K-feldspar; Qz-quartz; Cc-calcite; Mo-molybdenite

1 (wt%)
Table 1  The major elements ( wt% ) analytical results of concealed granite intrusions in Donggushan area
‘ , Na,0+ K,0/
$i0, Ti0, ALO; Fe0; FeO M0 Mg0 Ca0 Na,O K0 P05 LOI Towl 0 ° "0 ANK ANCK o
2 >

DGSZK0023 70.38 0.41 14.97 2.65 1.30 0.04 0.95 2.25 4.28 3.90 0.17 1.17 98.80 &.18 0.91 1.35 0.97 2.44
DGSZK0024 69.31 0.50 15.35 2.80 1.26 0.04 0.98 2.35 4.32 4.16 0.19 1.27 98.70 8.48 0.96 1.35 0.97 2.73
DGSZK0027 73.62 0.30 13.65 1.95 1.23 0.03 0.68 1.49 3.83 4.34 0.11 0.93 99.00 8.17 1.13 1.26 0.99 2.18
DGSZK002-8 75.46 0.23 13.01 1.47 0.69 0.03 0.42 1.12 3.67 4.51 0.07 0.8 99.00 8.19 1.23 1.21 1.00 2.06

 ANK = AL, 0, /( K, 0 + Na, 0) : ANCK = AL, 0, /( K,0 + Na, O + Ca0) ;0 =(K,0 +Na,0) 2/( Si0,-43)
. o lo (2003)  Yuan et
al. (2004) , 4 .
LA-ICP MS U-Pb 4
. ICP-MS  Elan 6100DRC 4.1
Geolas 200M ( DUV) 193nm ArF 1 .
. 32um ¥Si Sio, 69.31% ~75.46% K,O
91500 . U- 3.90% ~4.51% 8.17% ~8.48%
Pb Glitter(4.0 ) ( 1998)
Andersen ( Andersen 2002) o ( 4

Isoplot(3.23 ) ( Ludwing 2003) o
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Fig. 4 SiO, vs. ( K,0 + Na,0) diagram of concealed
granite in Donggushan area ( after Middlemost 1994)

Data sources of the shadow region in Fig. 4 to Fig. 8: Uplift areas
( Chen et al. 1993; Wang et al. 2003 2004; Xue et al. 2006;
Yu 2006; Liet al. 2007; Jiang et al. 2008; Wu et al. 2010;
Mao et al. 2011; Xuet al. 2012; Xie et al. 2012) ; Rift basins
(Ren et al. 1991; Liuet al. 2002; Xie et al. 2007; Xie et al.

2007; Deng et al. 2011; Yuan et al. 2011; Xue et al. 2012

2016; Fanet al. 2014; Zhang et al. 2014); A-iype granite ( Lou
and Du 2006; Fan et al. 2008; Cao et al. 2008; Xiang et al.

2009; Liet al. 2012; Peng et al. 2012); Ningzhen area ( Ning
and Chen 1989; Xuet al. 2001; Xu 2010; Hong et al. 2010)
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Fig.7 Chondrite-normalized rare earth elements patterns and
primitive mantle-normalized trace element patterns for the
concealed granite in Donggushan area ( normalization values

after Sun and McDonough 1989)
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8 Sr-Nd
EM 1 EM I ( Zindler and Hart 1986) ;
DM.OIB ( Yang et al. 2005) ;
(Jahn et al.  1999) ; ( 2010)

Fig. 8  The diagram of Sr-Nd isotopic of the concealed
granite in Donggushan area

Data sources: EM I and EM II mantle component ( Zindler and Hart
1986) ; DM OIB and mantle sequence ( after Yang et al. 2005) ;
The upper and lower crust of the North China Block ( Jahn et al.

1999) ; The upper and lower Yangize crust ( after Xue et al. 2010)
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4 LAICP MS U-Pb

Table 4 LA-CP MS zircons U-Pb isotopic date of concealed granite intrusion in Donggushan area

Contents ( x 10 %) 207 p}, /206 P}, 07p} /35y 206 pp, /238y 0T /35U 206 pp, /238y
Spot N Pb Th U t Ratio lo Ratio lo Ratio lo ( ?f; lo (i,[g; 1
01 11.66 209 154 1.36 0.0532 0.0034 0.1077 0.0061 0.0147 0.0003 103.8 5.6 93.9 1.6
03 11.37 216 149 1.45  0.0530 0.0028 0.1061 0.0048 0.0145 0.0002 102.4 4.4 929 1.5
05 10.56 220 136 1.62  0.0509 0.0030 0.1042 0.0054 0.0148 0.0003 100.6 5.0 950 1.6
08 6.23 97 80 1.21  0.0494 0.0037 0.1041 0.0070 0.0153 0.0003 100.5 6.5 97.7 1.8
09 8.83 127 96 1.33  0.0535 0.0049 0.1107 0.0095 0.0150 0.0004 106.6 8.7 96.1 2.2
410 12.13 182 140 1.30  0.0499 0.0039 0.1046 0.0074 0.0152 0.0003 101.1 6.8 97.3 1.9
12 12.04 221 160 1.38  0.0467 0.0032 0.0946 0.0058 0.0147 0.0003 91.8 5.4 941 1.6
18 12.90 283 159 1.78  0.0508 0.0031 0.1042 0.0055 0.0149 0.0003 100.6 5.1 951 1.6
24 19.18 255 221 1.15  0.0491 0.0028 0.1050 0.0050 0.0155 0.0003 101.4 4.6 99.1 1.6
27 53.37 1114 626 1.78  0.0516 0.0023 0.1095 0.0038 0.0154 0.0002 105.5 3.5 98.4 1.4
30 12.79 191 154 1.24  0.0508 0.0038 0.1083 0.0074 0.0155 0.0003 104.4 6.8 98.9 1.9
31 20.97 297 263 1.13  0.0505 0.0024 0.1085 0.0040 0.0156 0.0002 1046 3.7 99.7 1.5
33 14.39 234 175 1.34  0.0516 0.0030 0.1089 0.0056 0.0153 0.0003 105.0 5.1 97.9 1.6
36 27.54 263 366 0.72  0.0463 0.0020 0.0981 0.0033 0.0154 0.0002 950 3.1 98.2 1.4
9 (CL)

Fig.9 Cathodeluminescence ( CL) images of selected zircons for concealed granite in Donggushan area

10 U-+b

Fig. 10 Zircon U-Pb concordia diagram of concealed granite in Donggushan area
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11 (a) (b)
( 1993; 2006, Lietal. 2009 2010; Xieetal. 2011 2012); (Li et al.
2010; 2011; Yangetal. 2011; Xieetal. 2011); - ( 1991 2005; 2004; Wang et al. 2006, Wu
et al. 2012); ( 1987; 1996; 2004a b ¢ 2004; 2008; 2008;
2008; 2008) ; ( Wang and McDougall 1980; 2002; 2007 2008 2010; 2010;
2010; 2011; 2014) ; ( Wang and McDougall 1980; 1999; 2003; Yan et al.
2009; 2010; 2010; 2011; 2011) ; ( 1994; 2014; 2013;
2014) ; ( 2007; 2011) . : ( 2004; Zhou et al. 2007
2004d; 2008; 2010) ; ( Zhou et al. 2011; 2011; 2011; 2010;
2014) ; A ( 2008; Mao et al. 2011) ; ( 1997; 2014; 2015)

Fig. 11  Age histogram of magmation ( a) and mineralization ( b) in the Middle and Lower Reaches of Yangtze River

Data sources of main diagenetic age: Edongnan district ( Zhou et al. 1994; Xue et al. 2006; Liet al. 2009 2010; Xie et al. 2011 2012);
Jiurui district ( Li et al.  2010; Chen et al. 2011; Yang et al. 2011; Xie et al. 2011) ; Anging-Guichi district ( Chen et al. 1991 2005; Li et
al. 2004; Wang et al. 2006; Wu et al. 2012); Tongling district ( Zhou et al. 1987; Wu et al. 1996; Wanget al. 2004a b c; Xu et al.

2004; Yang et al. 2008; Xie et al. 2008; Xu et al. 2008; Wu et al. 2008) ; Luzong district ( Wang and McDougall 1980; Liu et al. 2002;
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Zhou et al. 2007 2008 2010; Xue et al. 2010; Zeng et al. 2010; Zhang et al. 2011; Fan et al. 2014); Ningwu district ( Wang and
McDougall 1980; Yue and Ding 1999; Zhang et al. 2003; Yan et al. 2009; Xue et al. 2010; Fan et al. 2010; Zhou et al. 2011; Yuan et
al. 2011) ; Ningzhen district ( Xu and Xing 1994; Sun et al. 2014; Zeng et al. 2013; Liu et al. 2014); Chuzhou volcanic basin ( Xie et al.
2007; Ma and Xue 2011). Data sources of main metallogenic age: uplift areas ( Mao et al. 2004; Zhou et al. 2007; Wang et al. 2004d; Zhang
et al. 2008; Jiang et al. 2010) ; rift basins ( Zhou et al. 2011; Zhang 2011; Zhou et al. 2011; Zhang et al. 2010; Fan et al. 2014); A-type
granite zone ( Fan et al. 2008; Mao et al. 2011); Ningzhen area ( Wang et al. 1997; Sun et al. 2014; Guan et al. 2015)
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15 ( Janougek et al. 2004)
Ply,s0— (An=50); Pl,,;s— (An =15) ; Kfs- ; Bt— ; Ms— ; Grt— ; Amp—
Fig. 15 Ba vs. Sr and Rb vs. Sr plots for the concealed granite in Donggushan area ( after Janousek et al. 2004)
Pl .50 Plagioclase ( An =50) ; Pl, s Plagioclase ( An =15) ; Kfs-Keldspar; Bt-blotite; Ms-muscovite; Grt-garnet; Amp-amphibole
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