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Fig.1 Geological map of the Xiong’ershan area, southern North China Craton
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Fig.3 Photos showing the petrography of the Laomiaogou granite porphyry dyke
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Fig.4 Photomicrographs showing texture, structure and mineral assemblage of the ores from the Laomiaogou Mo
deposit
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Fig.5 Geological profile of B-B’ exploratory line in the Laomiaogou mining area
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Table 1 Description of molybdenite samples from the Laomiaogou Mo deposit

xes219
xes220
xes221
xes223
xes224
xes225
xes232
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LA-ICP-MS U-Pb (2007), GBW04435
193 nm Nu Plasma HR GBW04436
30 um, 6 Hals 3 BUE AT AR
91500, GJ NIST610 Ludwig 31 | A-ICP-MS U-Pb
Isoplot/Ex_ver3 1
U-Pb , LA-MC-  LA-ICP-MS U-Pb ( Xes226,
ICP-MS Lu-Hf , 33°59'54.95"N, 111°24'48.10"E)
70~250 pm, , ;
Lu-Hf Thermo 1 1-3 1, , Th/U
Neptune (LA-MC- 0.78~2.50, (Belousova et al.,
ICP-MS), Lamda Physik 2002) ( 6)
Geolas193nm LA-ICP-MS U-Pb 2
45 pm, 8 Hz, 15~20 J/cm?, xes226 30 . Xes226-1,
60 s Wu et al. (2006) Xes226-9, xes226-12, xes226-13, xes226-20, xes226-
(2008) 26 (
Re Os ), 24
, 2°Pb/*%ty 150~155 Ma,
, Thermo Scientific X-Series 2 152.140.6 Ma(MSWD=1.6)( 7a),
ICP-MS Sun et al. (2001) ,
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Fig.6 Cathodeluminescence images for zircons from the Laomiaogou granite porphyry dyke
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Table 2 LA-ICP-MS U-Pb results for zircons from the Laomiaogou granite porphyry

(Ma)

WBpp232Th 16

DppAByY 16 PppPBU 16 %Pb/PATh 1o

iU 207py, 1235 206}, /238
Pb/**U 1o Pb/~*U 1o
Xes226-1 1.40 0.1498 0.0009 0.0200 0.0001
Xes226-2 1.45 0.1746 0.0015 0.0238 0.0002
Xes226-3 2.50 0.1652 0.0013 0.0241 0.0002
Xes226-4 1.34 0.1678 0.0009 0.0243 0.0001
Xes226-5 1.84 0.1644 0.0016 0.0238 0.0002
Xes226-6 1.62 0.1653 0.0012 0.0237 0.0002
Xes226-7 1.85 0.1654 0.0013 0.0237 0.0002
Xes226-8 1.82 0.1641 0.0016 0.0240 0.0002

0.0064
0.0077
0.0077
0.0077
0.0078
0.0076
0.0076
0.0078

0.0000 142 1 128 1 129 1 8%
0.0001 163 1 152 2 155 2 92%
0.0001 155 1 154 1 154 1 99%
0.0000 158 1 155 1 156 1 98%
0.0001 155 1 152 1 157 2 98%
0.0001 155 1 151 1 153 1 9%
0.0001 155 1 151 1 153 1 9%
0.0001 154 1 153 1 157 2 99%
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2:
(Ma)
Thiu
2pp/238Y 1o 205ppy238Yy 1o pb/Th 16 PPbPPU 16 PPb/U 1o PPPb%Th 1o
xes226-9 151 0.1459 00022 00200  0.0002  0.0063  0.0001 138 2 127 1 127 2 91%
xes226-10  1.46 0.1645 00019 00237  0.003 00080  0.0001 155 2 151 2 161 3 9%
xes226-11  1.88 0.1669 00017 00239  0.003 00078  0.0001 157 2 153 2 156 2 9%
xes226-12 155 0.1508 00009  0.0204  0.0001  0.0065  0.0000 143 1 130 1 131 1 90%
Xes226-13 152 0.1788 00017 00201  0.001  0.0066  0.0000 167 1 128 1 134 1 73%
Xes226-14 2.8 0.1667 00010 00235  0.002 00072  0.0001 157 1 150 1 146 1 95%
xes226-15  1.84 0.1648 00010  0.0238  0.001 00075  0.0001 155 1 152 1 151 1 97%
xes226-16  0.78 0.1631 00010 00238  0.001 00076  0.0000 153 1 151 1 154 1 98%
xes226-17  1.81 0.1678 00018 00242  0.0003  0.0076  0.0001 157 2 154 2 153 2 9%
Xes226-18  1.74 0.1913 00012 00238  0.002 00079  0.0001 178 1 152 1 160 1 84%
Xes226-19  2.00 0.1674 00012 00236  0.002 00073  0.0001 157 1 150 1 147 1 95%
Xes226-20 150 0.1402 00013  0.0200  0.0002  0.063  0.0001 133 1 128 1 127 1 95%
xes226-21 152 0.1671 00017 00239  0.002 00076  0.0001 157 1 152 2 154 2 96%
Xes226-22 224 0.1691  0.0011 00237  0.001 00074  0.0000 159 1 151 1 148 1 95%
Xes226-23  2.04 0.1672 00014 00237  0.002 00077  0.0001 157 1 151 1 155 2 96%
Xes226-24  1.40 0.1734 00013  0.0240  0.0002  0.0087  0.0001 162 1 153 1 174 2 93%
xes226-25  1.01 0.1630 00016 00237  0.002  0.0077  0.0001 153 1 151 1 155 2 98%
Xes226-26  1.54 0.1797 00020  0.0203  0.001  0.0068  0.0001 168 2 129 1 137 1 74%
xes226-27 159 0.1661 00018 00241  0.0003  0.0077  0.0001 156 2 154 2 156 2 98%
Xes226-28 120 0.1755 00016 00238  0.0003  0.0080  0.0001 164 1 151 2 160 2 91%
Xes226-29 240 0.1610 00009 00237  0.001 00071  0.0001 152 1 151 1 143 1 99%
xes226-30  2.25 0.1663 00014 00240  0.0002 00076  0.0001 156 1 153 1 154 2 9%
0:0252 160 Ma g 1561 155F Mean=151.920.9 Ma,95%conf] .,-"'
xes226 i l %2431 I MSWD-=4.0,Prob.=0.001 /./
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Fig.7 LA-ICP-MS zircon U-Pb concordant plot (a) of the Laomiaogou granite porphyry and molybdenite Re-Os
isochron plot (b) for the Laomiaogou Mo deposit

3.2 Re-Os 4.0(20); Isoplot Re-Os
7 Re-Os 151.6+5.1 Ma, MSWD  4.8(25)( 7b),
; 3, 150.5 Ma ,
153.6 Ma, 151.9+0.9 Ma, MSWD
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(Si0,=68.41%~71.73%)

“ %
4 e f HIRAL FEAAE (Al,0,=13.54%~16.33%) (Mg0=0.58%~1.07%)
41 Mg*[100xMg?*/(Mg?"+Fe?*)]
4 55.3~72.4 , Na,O K,0

F 3 ZEAETRIEET Re-Os R RN E LT
Table 3 Re-Os isotopic results for molybdenites from the Laomiaogou molybdenum ores

Re(x10°%) 87Re(x107%) ¥705(x107%) (Ma)

© 20 20 20 20
xes219 0.0256 53.891 0.253 33.873 0.159 86.813 0.288 153.64 0.88
xes220 0.0249 40.482 0.192 25.444 0.120 64.525 0.113 152.02 0.77
xes221 0.0251 54.472 0.344 34.238 0.216 85.947 0.491 150.49 1.28
xes223 0.0261 60.373 0.300 37.947 0.188 95.746 0.266 151.26 0.86
xes224 0.0260 28.803 0.179 18.104 0.113 45.873 0.141 151.90 1.05
xes225 0.0251 52.650 0.380 33.092 0.239 83.669 0.361 151.57 1.27
xes232 0.0250 36.692 0.313 23.062 0.197 58.147 0.293 151.15 1.49

R4 EEARRMERETETE(%). BMETERKBLITE(X10°)AMK
Table 4  The major (%) and trace element concentrations (x10~°) of the Laomiaogou granite porphyry

Xes226-1  xes226-2  xes226-3  xes226-4  xes226-5 Xes226-1 xes226-2 Xxes226-3 xes226-4 xes226-5
SiO, 70.40 71.73 68.41 69.28 70.72 Ti 1416 1295 1327 1469 1375
TiO, 0.23 0.21 0.20 0.24 0.23 Y 13.0 10.1 9.18 13.7 12.4
Al,03 14.39 13.54 16.33 14.64 14.30 Nb/Ta 17.4 17.5 19.1 17.8 17.9
Fe,0;5" 0.86 0.85 0.81 1.09 0.75 La 37.7 25.6 325 49.2 36.5
MnO 0.02 0.03 0.02 0.03 0.02 Ce 71.8 47.5 58.9 88.1 68.3
MgO 0.63 0.72 1.07 0.68 0.58 Pr 7.72 5.61 6.29 9.04 7.42
CaO 1.39 1.25 1.21 1.40 1.43 Nd 26.0 19.4 20.8 29.6 25.0
Na,O 0.58 0.58 0.76 0.67 0.45 Sm 3.88 3.07 3.09 4.23 3.78
K;0 8.87 8.72 8.61 9.09 9.12 Eu 0.98 0.76 0.76 1.04 0.95
P,0s 0.10 0.09 0.10 0.11 0.10 Gd 3.18 2.48 2.46 3.53 3.11
LOI 2.07 2.05 1.89 231 211 Th 0.42 0.32 0.31 0.44 0.40
Total 99.54 99.79 99.40 99.54 99.80 Dy 2.37 1.83 1.75 2.53 2.27
Na,O/K,0 0.07 0.07 0.09 0.07 0.05 Ho 0.48 0.38 0.36 0.52 0.47
Mg# 59.0 62.7 72.4 55.3 60.4 Er 1.37 1.06 1.02 1.43 1.31
A/NK 1.36 1.30 1.55 1.34 1.35 Tm 0.21 0.17 0.16 0.23 0.20
AICNK 1.10 1.07 1.28 1.08 1.08 Yb 1.47 1.17 1.11 1.55 1.41
Rb 201 205 199 200 203 Lu 0.24 0.19 0.18 0.25 0.23
Ba 2921 2893 2901 2800 2944 >REE 158 110 130 192 151
Th 18.2 16.4 14.6 18.2 17.9 YLREE 148 102 122 181 142
U 3.47 2.87 2.89 3.57 3.27 YHREE 9.74 7.60 7.37 10.5 9.38
Nb 20.9 18.9 19.6 21.2 21.1 YLREE/YHREE 15.2 13.4 16.6 17.3 151
Sr 215 156 151 235 185 (La/Yb)n 18.4 15.7 20.9 22.8 18.6
Zr 169 139 145 168 148 SEu 0.83 0.81 0.81 0.80 0.82
Ta 1.21 1.08 1.03 1.19 1.18 Tz( ) 796 778 794 793 783
Hf 4.45 3.94 4.05 4.41 4.22
: Fe,05" , AICNK=AI,04/(Ca0+Na,0+K;0); AINK=Al,04/(Na;0+K,0); Mg*=Mg?*/(Mg?*+Fe?")x100; SEu=2Eun/ (Smn+Gdy); (La/Yb)y
, Sun and McDonough, 1989; T , T2=12900/[2.95+0.85M+In(496000/Zrye)], M=(Na+K+2Ca)/(AlxSi),

Zlmelt (Watson and Harrison, 1983)
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Fig. 9 Major oxides vs. SiO;, plots for the Laomiaogou granite porphyry
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x5 ZEAERBEAEK Sr-Nd B =AM
Table 5 Whole rock Rb-Sr and Sm-Nd isotopic compositions of the Laomiaogou granite porphyry

Rb(x10°°) Sr(x10°%) 8" Rb/Bsr 87sr/%sr 26 Is: £5:(0) esi(t)
Xes226-1 201 215 2.6406 0.715576 0.000014 0.7099 157.2 78.8
Xes226-2 205 156 3.7117 0.714965 0.000016 0.7069 148.5 37.3
Xes226-3 199 151 3.7224 0.718204 0.000016 0.7102 194.5 82.9
Xes226-4 200 235 2.4039 0.714935 0.000020 0.7097 148.1 76.9
Xes226-5 203 185 3.0994 0.716759 0.000019 0.7101 174.0 81.5

Sm(x107%) Nd(x10°) Wsm/MNd MNd/MNd 26 ena(t) tomz(Ga) fsmng
Xes226-1 3.88 26.0 0.0947 0.511479 0.000009 -20.6 2.61 -0.52
Xe$226-2 3.07 19.4 0.1002 0.511516 0.000009 -20.0 2.57 -0.49
Xes226-3 3.09 20.8 0.0943 0.511516 0.000009 -19.9 2.56 -0.52
Xes226-4 4.23 29.6 0.0907 0.511510 0.000006 -19.9 2.56 -0.54
Xes226-5 3.78 25.0 0.0959 0.511630 0.000007 -17.7 2.38 -0.51

®6 ZEAET KRERBEEKSEA Hf B REKE

Table 6 Hf isotopic compositions of zircons from the Laomiaogou granite porphyry

oy p/ATTHE oL /T HE TOHFATTHE ent(0) eni(t) tom(Ma) tomz(Ma) fLums
Xes226-1 0.034028 0.001111 0.281963 -28.7 -25.5 1822 2797 -0.97
Xe$226-2 0.045025 0.001521 0.281933 -29.8 -26.6 1885 2866 -0.95
Xes226-3 0.061516 0.002050 0.281935 -29.7 -26.6 1909 2864 -0.94
Xes226-4 0.040197 0.001358 0.281992 -27.7 -24.5 1794 2735 -0.96
Xes226-5 0.065328 0.002095 0.281926 -30.0 -26.9 1923 2883 -0.94
Xes226-6 0.048682 0.001558 0.281962 -28.7 -25.5 1845 2801 -0.95
Xes226-7 0.035748 0.001175 0.281974 -28.3 -25.1 1811 2774 -0.96
Xes226-8 0.039777 0.001295 0.281994 -27.6 —24.4 1788 2731 -0.96
Xes226-9 0.053985 0.001818 0.281969 -28.5 -25.3 1849 2789 -0.95
Xes226-10 0.036275 0.001162 0.282043 -25.9 -22.6 1713 2622 -0.96
Xes226-11 0.060242 0.001971 0.281955 -29.0 -25.8 1876 2820 -0.94
Xes226-12 0.042170 0.001390 0.281932 -29.8 -26.6 1880 2867 -0.96
Xes226-13 0.048461 0.001571 0.281956 -28.9 -25.8 1855 2815 -0.95
Xe$226-14 0.039356 0.001317 0.281950 -29.1 -26.0 1851 2827 -0.96

Xes226-15 0.047987 0.001615 0.281941 —29.5 —-26.3 1878 2848 —0.95
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6:

Oy b/ATTHE oL /T HE TOHEATTHE ent(0) eni(t) tom(Ma) tomz(Ma) fLums
Xes226-16 0.050390 0.001682 0.281978 -28.2 -25.0 1829 2768 -0.95
Xe$226-17 0.036435 0.001220 0.282002 -27.3 -24.1 1774 2713 -0.96
Xes226-18 0.043510 0.001497 0.281970 -28.4 -25.3 1831 2784 -0.95
xes226-19 0.038344 0.001324 0.281935 -29.7 -26.5 1871 2858 -0.96
Xes226-20 0.052617 0.001745 0.281960 -28.8 —25.6 1857 2807 -0.95
xes226-21 0.065767 0.002158 0.281954 -29.0 —25.9 1886 2822 -0.93
Xes226-22 0.052785 0.001773 0.281960 -28.8 —25.6 1859 2807 -0.95
Xes226-23 0.044052 0.001476 0.281977 -28.2 -25.0 1820 2767 -0.96
Xe$226-24 0.056822 0.001896 0.281960 -28.8 -25.7 1865 2808 -0.94
Xes226-25 0.041313 0.001350 0.281951 -29.1 —25.9 1850 2824 -0.96
Xes226-26 0.050119 0.001673 0.281986 -27.9 —24.7 1817 2750 -0.95
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Genesis of the Ore-related Granite Porphyry and Molybdenite Re-Os
Age of Laomiaogou Porphyry-skarn Mo Deposit, Western Henan
Province: Implications for Regional Mineralization

ZHOU Dong"?, JIN Chang"? GAO Xinyu', ZHAO Taiping®", BAO Zhiwei! and YAO Junming*

(1. CAS Key Laboratory for Mineralogy and Metallogeny, Guangzhou Institute of Geochemistry, Chinese Academy
of Sciences, Guangzhou 510640, Guangdong, China; 2. University of Chinese Academy of Sciences, Beijing
100049, China)

Abstract: The newly discovered Laomiaogou porphyry-skarn Mo deposit is located south of the Machaoying fault in
western Henan province. The ore-body is hosted in the contact between the Laomiaogou granite porphyry dyke and the
Duguan Formation. LA-ICP-MS U-Pb analyses for zircons from the granite porphyry yield a weighted mean ***Pb/**®*uU
age of 152.1+0.6 Ma, and seven molybdenite separates yield a weighted mean age of 151.9+0.9 Ma and isochron age of
151.6+5.1 Ma. Thus, the granite porphyry dyke and Mo mineralization are contemporaneous. The ore-related granite
porphyry dyke is a peraluminous I-type granite with high contents of SiO, and K,O. The rocks are strongly depleted in P,
Nb, Ta and Ti, indicative of intensive fractionation of apatite and Fe-Ti oxides, and characterized by low whole-rock
eng(t) (—20.6 to —17.6) and zircon gy(t) values (—26.9 to —22.6). The old tpu,(Nd) ages (2.37 to 2.61 Ga) and zircon
tom2(HT) ages (2.62 to 2.88 Ga) suggest that the granite porphyry was likely derived from an ancient crustal source.
Considering the tectonic evolution and geochemical characteristics of the granite as well as other Mesozoic granites in
the southern margin of the North China Craton, we suggest that the Laomiaogou granite porphyry dyke and Mo were
most likely derived from partial melting of the Taihua Group metamorphic rocks under extensional tectonic regime
related to the subduction of the paleo-pacific plate.

Keywords: western Henan province; the Laomiaogou; porphyry-skarn Mo deposit; granite porphyry dyke; zircon U-Pb
age; molybdenite Re-Os age



