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Abstract A Late Cretaceous Mo-Cu+{ W) metallogenic belt was found in the Zhongdian area southern portion of the Yidun Arc

which is not only distinguished from contemporary Sn-Ag-Pb—Zn mineralization in the northern Yidun Arc but also different from the
Late Triassic porphyry Cu mineralization in the same area. The reason why the metals of that above mineralization in the Yidun Arc are
different remains unclear as a lacking of researches on the sources of ore{forming materials of those Late Cretaceous deposits in the
Zhongdian area. The Xiuwacu deposit is a large-scale Late Cretaceous Mo-W deposit in the Zhongdian area with ages ranging from
85Ma to 83Ma. Three stages of the Late Cretaceous granites developed in the area consist of biotite granitic porphyry monzogranite

and alkalideldspar leucogranite. In addition fluorite{feldspar pegmatite vein occurred under the alkaliHfeldspar leucogranite. The ore
bodies are mainly of the quartz-vein-type greisen-type and porphyry type. They are hosted in hornblende biotite monzogranite and
biotite monzogranite and distributed extending NNW along regional faults. Hydrothermal alteration consists mainly of K-
feldspathization greisenization —argillization and silicification. Microthermometric data indicate a moderate-to-high temperature
(146.6 ~550.0C) low-to-moderate salinity ( 3. 15% ~ 12.51% NaCleqv) CO,~ich aqueous oreforming fluid which were
probably derived from postmagmatic hydrothermal solution. Both of the sulfide minerals and granites have similar Pb isotopic
compositions ( “*Pb/*Pb = 18. 610 ~ 19.460 *"Pb/*™ Pb = 15. 606 ~ 15.747 *®Ph/* Pb = 38. 815 ~39.410) suggest that the
metallogenic elements were probably derived from magmas. The S isotope of sulfide minerals ( 8 Sycpy: 2. 07%0 ~ 4. 33%o0) also
indicate a magma sources. Comparing the S-Pb isotopes and petrogeochemistry of Xiuwacu Mo-W mineralization with contemporary Sn—
Ag-Pb~Zn mineralization in the northern Yidun Arc and Late Triassic porphyry Cu mineralization in the Zhongdian area it shows that
each of those magma events has different characteristics and metallogenic specialization. In other words partial melting of thickened
moderate to mafic lower continental crust would generate fertile magmas for Mo-CuH{ W) mineralization in the southern Yidun Arc;

mixing of the mantle—and sediment-derived melts probably product favorable magmas for Sn-polymetallic mineralization in the northern

Yidun Arc; and the Late Triassic porphyry Cu mineralization are genetically related to the mantle-derived magmas.

Key words Granites; Mo-W mineralization; Sources of metal; Xiuwacu; Yidun
Mo-Cu+ W)
Sn-Ag-Pb-7Zn Cu o
Mo-Cu+ W)
* (2015CB452603) ( SKLODG-ZY125-03)
(41130423)
1986 N . E-mail: wangxinsong@ mail. gyig. ac. cn

*k : 1967 E-mail: bixianwu@ vip. gyig. ac. cn



3172 Acta Petrologica Sinica 2015 31(11)

o Mo-W ~83Ma.,
- o N Mo-W )
. . . . Co,
(146. 6 ~550.0°C) (3.15% ~12.51% NaCleqv)  H,0-NaCl .
Pb (*Pb/*™Pb =18. 610 ~19. 460 >’ Pb/*™ Pb =15. 606 ~ 15. 747 **Pb/*™ Pb
=38. 815 ~39. 410) S (8*Syepr: 2. 07%o0 ~ 4. 33%o0)
o Mo-W N Sn-Ag-Pb~7n Cu
S.Pb
; Mo-Cu~ W)
I Sn-AgPb-7Zn A
; Cu o
; Mo-W ; ; ;

P618. 65; P618. 67

1 2
( 1 2001 2003) .
- N ( 1 2001 2003 2004) .
Mo ( 2002; 2004;
2006; 2007; 2009; ( Reid et al.  2005) .
2011; 2012; Deng et al. 2014a b; Yu et
al. 2014; Wang et al. 2014a; Deng and Wang 2015; Zu et ( Chang 1997) .
al. 2015) . Mo-Cu~H W)
Cu > >
Sn-Ag-Pb-Zn . ( Wang et al. 2013a) . NW  NNW
Mo-CuA W) °
( ) (
. ) ( 2001 2003 2004) .
Mo-W > VMS
. ( 2003: Cu-Ag-Pb—~Zn ( Wang et al. 2013b)
2007; Wang et al. 2014a b) S VM5 ( Hou
1993; Hou et al. 2001 2007) .
Mo ) Cu ( Wang et al. 2011; Leng et
al. 2014) . Cu
B Cu | 2011; Leng et al. 2012) .
; S\Pb - -
Mo-W - (
1993; 2003; 2005;
Sn-AgPb-~7Zn Cu
2007; 2008; Wu et al. 2014) W-Sn

S.Pb ,
( Liu et al. 2007) -

(Wang et al. 2014a b) .
500km



Mo-W S.Pb 3173
1 (a) (b) ( Wangeral 2014a )
Fig. 1  Simplified geological maps of the Yidun Arc (a) and the Shangrid.a region ( b) ( modified after Wang et al. 2014a)
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Fig.3 Simplified geological map ( a) and cross—section map ( b) of the Xiuwacu Mo-W deposit ( modified after Wang et al.

2014b)
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Fig.4 Field photographs of the intrusions and ores from the Xiuwacu Mo-W deposit

(a) phase 1 biotite granitic porphyry; ( b) phase 2 monzogranite; ( ¢) phase 3 alkalifeldspar leucogranite with disseminated molybdenite
mineralization; ( d) fluoritefeldspar pegmatite vein with K-Na feldspar and fluorite megacrysts (3 ~20cm); ( e) alkalifeldspar leucogranite
associated with molybdenite-pyrite-quartz veinlets; (f) molybdenite occurs as fan-shaped sheets or stellate aggregates along the fracture surface of the
intrusions; ( g) scheelite occurs as allotriomorphic grains in quartz vein; ( h) scheelite-molybdenite-bismuthinite-chalcopyrite quartz vein; (i) pyrite—

sphalerite~lolomite quartz vein
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Fig.5 Photomicrographs of intrusions ores and fluid inclusions from Xiuwacu Mo-W deposit

(a b c) are photomicrographs of phase 1 biotite granitic porphyry phase 2 monzogranite phase 3 alkali-feldspar leucogranite under perpendicular
polarized light respectively; (d) BSE photomicrograph of major minerals in greisenized granite; ( e) BSE photomicrograph of magnetite in quartz
vein magnetite was fisrtly metasomatic altered by chalcopyrite then chalcopyrite was metasomatic altered by tennantite finally tennantite was
metasomatic altered by chalcocite it reflects that the f;,, and tempature of the ore forming fluids were gradually decreased; (f) both chalcopyrite and
included pyrite were metasomatic altered and filled by tennantite and sphalerite; ( g) CO,-rich fluid inclusions in the flourite from the fluoritefeldspar
pegmatite vein type Il a two-phase and type II b three-phase CO,ich inclusions; ( h) fluid inclusions in the quartz from quartz-sulfide vein type |

a liquid—ich aqueous inclusion and type I b vapour—rich aqueous inclusion; (i) single-phase aqueous inclusions in the quartz from quartz—sulfide vein

1 (3)

o
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Table 2 Microthermometric data in the Xiuwacu Mo-W deposit
Ty co, Ty co, Ty ice T, ca Phase T, o
(¢) (c) (c) (<€) ( % NaCleqv) ( tot) (c)
Ta ~6.5 (n=1) 9.89 (n=1) L 238~340(n=10)
b v 403 (n=1)
I -58.9~ -57.6 6.8 6.03 L 282
a (n=2) (n=1) (n=1) (n=1)
b -58.5~ -57.5 28.5~32.2 6.8~8.4 3.15~6.03 L 276 ~365
(n=9) (n=9) (n=9) (n=9) (n=10)
I -7.2~-2.5 4.18 ~10.73 L 152 ~409
a (n=60) (n=60) (n=82)
-8.7~-3.4 5.56 ~12.51 256 ~550
Ib (n=4) (n=4) v (n=7)
b -55.8(n=1) 26 (n=1) 5.4(n=1)  835(n=1) L
Tw co, T cop CO, CO, T e T o ; Phase ( tot)
L V ’ Th tot
Linkam THMSG 600
-196°C  600°C +0.1°C
+2C,
CFIRMS( EA-so
Prime Euro 3000 GV instruments)
CcDT (
) GBW4414 (8% S = - 0.07%) GBW-4414(5*S =
22. 15%o) +0.2%o00
( )
0.5g HNO, HCI.HF  HCIO,
HBr HCl Pb
HF  HCIO,
HBr HCI Pb o
Nu Instruments Nu plasma
NBS 981 (n=
10) 22 Ph/*™ Pb = 16. 93671 = 0. 00053
Ph/*™ Ph = 15.48896 + 0.00053 ** Ph/*™ Ph = 36. 6885
+0. 0014,
5
6 Mo-W 31

Fig.6 Paragenetic sequence of minerals from Xiuwacu Mo—

W deposit
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Table 3 Sulfur isotopic compositions of sulfide from major Late Yanshanian deposits in the Yidun Arc

2015 31(11)

834 S\’CDT + 20_ 834 S\’CD'[’ + 20_
( %o) ( %o)
SXWC1047 2.70 0.03 XWCI11423 2.22 0. 00
XWC11-82 2.44 0.03 XWC11440 2.98 0.04
2.57 2.60
SXWC10-47 3.62 0. 09 SXWC10-47 4.33 0. 04
XWCI11421 3.33 0.15 XWCI11406 4.09 0.11
XWC11460 2.75 0.02 XWCI11408 4.23 0.01
XWC114604 2.77 0.02 XWCI1421 3.76 0.01
XWCI114602 2.07 0.02 XWC11428 4.23 0. 05
XWC114603 2.67 0. 06 XWCI11-63 4.22 0.01
XWC11469 2.08 0.03 XWC11-81 4.27 0. 05
XWCI1-63 3.04 0. 08 4.16
XWC11-82 2.07 0.02 XWC11400 4.23 0.01
2.71 XWC11-64 4.09 0.07
4.16
HS0442 5.09 HS0443 5.22
HS0446 5.02 HS0421 5.29
HS0447 5.7 HS0430 5.44
HS0448 4.93 HS0427 5.34 2008
HS0423 5.02 HS0428 5.89
HS04-8 4. 45 HS0436 6.2
HS04-8 6.17 HS0440 5.6
HS04 36 5.36 HS04-20 5.56
X084 -7.22 0.04 X094 -5.94 0. 08
X134 -7.8 0.04 X194 -6.12 0.12
X16 -7.39 0.04 X10 -7.1 0.14 2006
X19 -7.6 0.16 X154 -6.88 0.12
TC42 -6.5 8014 -4.9
YM4b5 -9.7 6382 -7.8
YM4hbo6 -10.5 YMI1 -7.2
YMI -9.1 YM8SOb54 -9.7 2003
CM3hb3 -9.9 H31b7 -9
YM80Ob52 -10.5 1113 -6.5
H32b10 -9.7 1114 -6.6
LX-08 -10.4 LX-09 -9.8
2001
LX-08 -9.5 LX-34 -10.5
(25%C) 8.63% NaCleqvo b
(L+V). 256.0 ~ 550.0°C -8.7 ~
co, (L+Vy, L+Lg, + V) -3.4C 5.56% ~12.51% NaCleqv.
(L) ( 2 II Co, 5g)
I ( 5h) o
(MaL+ V(:oz) (Ob:L+ Lcoz + V(:oz)
(Ta) (Ib). 1 - I 10 ~ 40pm
(5 ~100p.m) . . . 100pum CO, 5% ~85% N
Co, R N o
. Ib I .
o | €O,
146. 6 ~409.0°C; . CO, -58.9 ~
-15 ~ -2.5C 4.18% ~ -55.8C €O,
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Table 4  Lead isotopic compositions of sulfide and granites from major Late Yanshanian deposits in the Yidun Arc

206 208 207 p
204;‘: 20 204;‘: 20 204;: 20 p THU AR Ay
SDGL12-09 18.646 0.002 38.857 0.003 15.650 0.001 9.54 3.79 20.94 40.67
SXWC1042 18.911 0.005 39.349 0.001 15.700 0.005 9.6l 3.87 24.23 53.85
XWC1194 18.884 0.005 39.297 0.001 15.697 0.005 9.61 3.86 24.01 52.48
XWC10-31 18.878 0.002 39.296 0.005 15.690 0.004 9.60 3.86 23.59 52.44
XWC11423 18.936 0.004 39.404 0.009 15.710 0.004 9.63 3.87 24.87 55.34
XWC114613 18.909 0.005 39.350 0.002 15.700 0.005 9.6l 3.87 24.24 53.88
XWC11-82 18.905 0.005 39.334 0.001 15.697 0.004 9.61 3.86 24.03 53.46
XWC12-06 19. 280 39. 850 15.770 9.72 3.88 28.79 67.28
XWC12-03 19. 530 39. 420 16. 650 9.48 3.58 20.96 55.76
XWC12438 19. 730 39. 810 15.760 9.67 3.65 28.13 66.21
XWC11-62 19. 080 39.370 15. 680 9.56 3.78  22.92 54.43
XWC11-05 19.410 39. 498 15.758 9. 69 3.69 28.00 57.85
X01 18.803 0.014 39.390 0.024 15.806 0.009 9.83 3.95 31.11 54.74
X03 18.751 0.021 39.135 0.033 15.695 0.033 9.62 3.86 23.87 47.91
Y01 19.200 0.014 39.449 0.016 15.718 0.015 9.62 3.76  25.37 56.32
Y03a 19.284 0.010 39.492 0.010 15.714 0.011 9.61 3.74  25.11 57.47 2006
Y04 19.080 0.009 39.358 0.010 15.669 0.009 9.54 3.78 22.18 53.88
Y08 18.969 0.011 39.212 0.012 15.702 0.011 9.61 3.78 24.33 49.97
LX4 19.206 0.012 39.172 0.028 15.684 0.010 9.56 3.65 23.16 48.9
LX45 18.959 0.015 39.211 0.055 15.707 0.017 9.62 3.79 24.66 49.95 2001
LX46 18.961 0.011 39.120 0.039 15.670 0.013 9.55 3.74  22.24 47.51
X08 18.692 0.015 39.003 0.017 15.691 0.026 9.61 3.84 23.61 44.38
X09 18.818 0.019 39.479 0.027 15.835 0.024 9.88 3.99 33.01 57.12
X13 18.739 0.023 39.108 0.027 15.730 0.026 9.69 3.86 26.16 47.19
X14 18.793 0.024 39.062 0.027 15.670 0.026 9.56 3.81 22.24 45.96 2006
X154 18.722 0.020 39.071 0.021 15.710 0.021 9.65 3.85 24.85 46.2
X16 18.813 0.042 39.407 0.058 15.814 0.050 9.84 3.96 31.64 55.2
X19 18.726 0.017 39.075 0.020 15.716 0.019 9.66 3.85 25.24 46.31
CM3bl 18.715 0.008 39.023 0.008 15.694 0.018 9.62 3.83 23.81 44.91
CM3b3 18.691 0.013 38.979 0.032 15.676 0.010 9.58 3.83 22.63 43.74
CM4b5 18.773 0.008 39.270 0.024 15.765 0.052 9.75 3.92 28.44 51.53
CM4hb6 18.690 0.012 38.962 0.038 15.673 0.010 9.58 3.82 22.44 43.28
YMI1-=2 18.705 0.010 39.018 0.027 15.689 0.010 9.61 3.84 23.48 44.78 2003
H32b10 18.716 0.010 39.053 0.024 15.699 0.009 9.63 3.85 24.13 45.72
YMI4 18.724 0.014 39.093 0.049 15.711 0.013 9.65 3.86 24.92 46.79
H1b7 18.763 0.055 39.297 0.022 15.777 0.064 9.77 3.94  29.22 52.25
6382 18.696 0.021 39.008 0.048 15.685 0.015 9.6 3.84 23.22 44.51
LX-08 18.618 0.020 38.812 0.043 15.630 0.017 9.5 3.79 19.63 39.26
LX49 18.710 0.063 39.176 0.025 15.738 0.007 9.7 3.91 26.68 49.01 5
LX34 18.641 0.010 38.859 0.049 15.643 0.018 9.52 3.80 20.48 40.52
o Ty, 26~32.2C CO,; T, .. 3. 4. 5" Sy e
5.4 ~8.4C 3.15% ~8.35% NaCleqv : (3. 76%0 ~ 4. 33%o 4. 16%0) >
co, . (4. 09%0 ~4. 23%o 4. 16%0) > (2.07%0 ~ 3. 62%o
275.7 ~365.3%C . 2.71%0) > (2.22%0 ~2.98%0 2. 60%0) >
il ( 59) (2. 44%o0 ~2. 70%o 2. 57%o) ;
I ]1 ° 834 S\ cDT
SXWC1047 .XWC11-63 . XWC11-82.XWC11421
5.2 S.Pb H,S

S.Pb Pb o 534S\C[)T
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Table 5 Lead isotopic compositions of granites from the Xiuwacu deposit

206 Pb 207 Ph 208 Ph Ph Th U 206 Pb 207 Pb 208 Pb
204 P}, 204py, 24pp (x107%) ( x107%) ( x107°) i Ma) (2°4Pb)| (2“419}))[ (20419}))[
XWCI12-06 19.280  15.770  39.850 25.0 41.4 15.9 18.644  15.740 39.321
XWC12-03 19.530  15.650  39.420 24.6 46.7 22.7 18.610  15.606 38. 815
XWCI1248 19.730  15.760  39.810 28.6 37.5 7.7 85 19.460  15.747 39.388
XWC11-02 19.080 15.680  39.370 73.7 23.2 22.1 18.784  15. 666 39.270
XWC11-05 19.410  15.758  39.498 50.2 13.9 23.2 18.950  15.736 39.410
206 Pb/204 Pb‘Z(ﬂ })})/2{)4 Pb‘ZUS Pb/204 Ph ( 4) ( 206 Pb/ZO4 Pb) o~ ( 207 Pb/204 Pb) o~ ( 208 Pb/ZU4 Pb) . ot
( Ma) Pb.Th U  ICP-MS 5% Wang et al. 2014b
7 Mo-W
Fig.7 Histograms of homogenization temperatures and salinities of fluid inclusions from Xiuwacu Mo-W deposit
6
( 2000) . 6.1
5" Syenr 2. 07%o (2
~4. 33%0 o
- CO,
Pb
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Xiasai Ag-Snb-Zn deposits ( Hou et al. 2003; Ying et al. 2006) are listed in Table3. The S isotope compositions of Late Triassic Pulang and

Xuejiping porphyry Cu deposits are from Wang et al.  2007; Leng et al. 2008. The S isotope compositions of ancient marine evaporites sedimentary

pyrite ilmenite-series granites magnetite-series granites and basalt-andesite and porphyry Cu-Mo-Au deposit are from Thode et al. 1961; Seal

2006
U.Th Pb
6.2
834 SVCI)’[‘ ’
2. 07%o ~ 4. 33% S o
e e (*Pb/™Pb), =18.610 ~19.460 (**Ph/*Pb),
) “ =38.815 ~39.410 (*"Ph/*Pb) , =15.606 ~ 15. 747
H,S 8" Syenr
vy : wo (9.48 ~9.72)
0" Syeor Th/U  (3.58 ~3.88)
( 2000) .
8" Sy U.Th Pb N
(8 Seal 2006) 0 + 2% "
( Thode et al. 1961) . B8] /M py, Th/U
o, . no (9.48 ~9.72)
. H,0-NaCl Th/U (3.58 ~3.88)
o (p = ~14.98) (= ~8.44) ( Th/U
=5.48) (Th/U = 3.47) (
Pb 2001) Pb .
2%Ph /> Pb = 18. 646 ~ 18.936 **Ph/*™ Ph = 38. 857 27pL /2% PL 26 Pl /2% Pl ( 9

~39.404 *7Ph/*™Pbh =15. 650 ~ 15. 710,



3184 Acta Petrologica Sinica 2015 31(11)

9 Pb OPh/*Ph2"Ph/*Ph (a  Zartman and Doe 1981)  Avy-AB
(b Zartman and Doe 1981)
Mo-W Cu-Mo ( 2008) Sn-Ag ( 2001)
Ag-Sn-Pb~Zn ( 2003; 2006) Pb 4. Pb
2008; 2012
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Pb isotope compositions of sulfide from major ore deposits in the Yidun Arc
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