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Fig.2 Microphotographs of the Mikengshan granites
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Teflon , HNO; HF , (MKS1-3) ., NaO ( 2),
, 143N q/
9N %Sr/*sr HONd/**Nd=0.7219 2 ,
80Sr/%Sr=0.1194 ) (ZREE=176x10"°~654x107%),
(2002) (2002) (LREE/HREE=2.7~14.64), Eu (8Eu=0.01~
, Sr 0.2, 0.01~0.08)( 4c  2) Rb=843x
NBS987  ¥'Sr/*Sr 0.710288+0.000028(25), 10 °~1295x10°°, Sr  Ba(Rb/Sr=48~255, Rb/Ba=
Nd INdi-1  "Nd/ "Nd 10~23),
0.512109+0.000012(20) Sr Ba P Ti ( 4d 2)
Th U (Th/U=2.80~5.81), Ga/Al
3 g (4.31~4.96)(  2)
3.3 Sm-Nd
3.1 U-Pb 3 Sm-Nd
(MKS03) ena(l),  —3.4--3.7,
LA-ICP-MS U-Pb ( 1 3) (-3.54.6) ( ’
» 12 “Pb/U 135~140 Ma, 5 Nd ton 12~17 Ga
138.5+1.1 Ma, ) (9,
3.2
L 43 B
: ( 4a), (Si0,= 4.1
74.42%~76.69%,  Mg(Mg0=0.15%~0.18%), - ,
(K>0+Na,0=6.57%~8.95%), (DI=92.43~ Rb-Sr ,
94.18), - (A/CNK=1.03~1.1, , 114Ma 137Ma (
MKS1-3  1.74) ( 4b),  Ti0(0.09%~0.13%) , 1993; , 1994; , 1994;
P,05(0.04%~0.12%) A/CNK ( 1.74) , 1994; ,2005; ,2007)

£ 1 EHWLERK LA-ICP-MS $#£ 4 U-Pb EELER
Table 1 LA-ICP-MS U-Pb dating results for zircon from the Mikengshan granites
(x107) (Ma)

Th/U
Th U 207pp,2%py, s Pb/AU e 2ppiy Ic  2Pb”"Pb 16 PbU 1o PPb/PU 1o

MKS0301 167 435 041  0.05093  0.00305 0.15059 0.00881  0.0215  0.00043 237 98 142 8 137 3
MKS0302 96 282 047 0.04981 0.00842 0.14738 0.02778 0.02114  0.00071 186 316 140 25 135 4
MKS0303 824 209 025 0.05691 0.00526 0.16934 0.01672 0.02146 0.00045 488 184 159 15 137 3
MKS0304 160 766 032  0.04834 0.00138 0.14618 0.00434 0.02187 0.00021 116 52 139 4 139 1
MKS0305 502 1859 0.61  0.05193  0.00445 0.1586  0.01558 0.02197 0.00081 282 154 149 14 140 5
MKS0306 191 374 0.86 0.04944 0.00341 0.148381 0.01054 0.02178 0.00043 169 123 141 9 139 3
MKS0307 437 612 039 0.05074 0.00169 0.15178  0.0049  0.02175 0.00025 229 53 143 4 139 2
MKS0308 216 671 045 0.04936 0.00195 0.14739  0.00526 0.02175 0.00028 165 59 140 5 139 2
MKS0309 236 632 0.39 0.0529 0.00304 0.16103  0.00988 0.02199  0.00027 325 118 152 9 140 2
MKS0310 98 271 045 0.05518 0.00358 0.1622  0.00921 0.02157 0.00037 419 96 153 8 138 2
MKSO03 11 137 255 043 0.05126  0.00244 0.15291 0.00697 0.02179  0.00033 252 77 144 6 139 2
MKSO0312 374 894 0.64 0.05224  0.00306 0.15302  0.00905 0.02125 0.00031 296 108 145 8 136 2
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0.0245 2 13743 Ma Rb-Sr ,
0.0235 %4(‘3 i >
3 Rb/Sr , Rb-Sr ,
0.0225 i3 Rb-Sr
- MKS03-1
] . LA-ICP-MS U-Pb
50.0215
£ 136.0+
" 0.0205 1.7 Ma ( , 2006) LA-ICP-MS
U-Pb s 138.5+1.1 Ma,
0.0195F Mean=138.5+1.1 Ma
n=12, MSWD=0.36 4.2
0-0183 06 0.10 0.14 0.18 0.22 _
*Tpp/P U
) S A ( )
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Fig.3 U-Pb concordia diagram for zircon from the
Mikengshan granites , 2005; , 2006; , 2007)
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Table 2 The major (%) and trace element (><10_6) concentrations of the Mikengshan granites
MKS1-3  MKS2 MKS3 MKS4 MKS5-1 MKS5-2 MKS5-3 MKS6-1 MKS6-2 MKS6-3 MKS7-1 MKS7-2
SiO, 75.21 76.07 75.66 75.61 76.48 76.69 76.26 75.98 75.88 75.75 74.42 76.01
TiO, 0.11 0.11 0.09 0.12 0.12 0.12 0.11 0.11 0.11 0.10 0.13 0.12
AlLO4 13.49 12.72 12.65 12.75 12.66 12.39 12.74 12.49 12.92 12.97 13.35 12.56
Fe,05" 2.75 1.84 1.89 2.09 1.40 1.68 1.40 1.83 1.44 1.46 1.79 2.00
MnO 0.05 0.04 0.04 0.05 0.03 0.04 0.04 0.04 0.03 0.04 0.03 0.04
MgO 0.18 0.16 0.15 0.15 0.17 0.16 0.16 0.16 0.16 0.16 0.17 0.16
CaO 0.12 0.56 0.66 0.69 0.67 0.60 0.64 0.76 0.71 0.59 0.83 0.51
Na,O 0.78 2.95 2.89 2.93 2.78 3.17 3.24 3.37 3.56 4.07 3.44 3.15
K,0 5.79 5.13 5.60 5.17 5.23 4.80 5.05 4.90 4.89 3.76 5.31 5.06
P,0s 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.00 0.01 0.01
LOI 1.59 0.70 0.64 0.70 0.74 0.66 0.67 0.66 0.63 0.70 0.77 0.67
Total 100.06 100.28 100.27 100.25 100.28 100.31 100.32 100.30 100.33 99.60 100.27 100.29
K,0/Na,O 7.42 1.74 1.94 1.76 1.88 1.51 1.56 1.45 1.37 0.92 1.54 1.61
Mg 11 15 14 12 19 16 18 15 18 18 16 14
A/CNK? 1.74 1.11 1.05 1.09 1.11 1.08 1.07 1.02 1.04 1.10 1.03 1.08
Sc 5.51 4.77 5.22 5.76 5.48 5.53 4.76 5.93 4.93 5.85 5.68 5.46
\' 16.5 18.7 21.7 21.3 18.2 19.4 21.0 19.6 16.0 20.9 21.4 25.0
Cr 162 171 195 202 168 203 200 187 157 194 210 223
Co 0.81 0.77 1.23 0.68 0.59 0.78 0.68 1.42 1.42 1.26 1.67 0.82
Ni 4.17 4.51 4.09 5.76 3.76 5.82 4.27 5.57 3.65 3.90 6.35 5.38
Cu 72.5 35.5 8.69 17.0 16.4 5.51 3.48 3.55 3.70 3.63 5.42 65.0
Zn 50.9 39.2 46.0 76.9 246.9 45.2 42.2 55.3 102.3 96.0 45.5 41.5
Ga 31.8 29.9 30.6 32.1 32.5 29.8 29.1 30.9 29.6 34.1 31.7 29.4
Ge 2.33 2.39 2.21 2.74 2.61 2.47 2.60 2.74 2.56 2.51 2.50 2.66
Rb 1295 1028 1185 1112 993.2 971.4 979.7 1048 996.2 842.8 1087 1010
Sr 5.09 12.3 13.2 14.6 14.4 13.4 13.6 16.5 13.6 14.2 22.5 14.3
Y 31.3 82.3 90.5 125.8 106.3 92.6 69.1 150.1 86.6 117.9 91.9 77.5
Zr 185 185 185 208 196 225 215 211 195 213 235 255
Nb 110 75.8 91.6 98.4 81.6 95.0 81.1 86.9 96.5 94.7 83.4 87.9
Cs 19.5 13.4 14.8 16.4 9.7 13.5 12.6 15.0 13.3 11.5 16.6 13.6
Ba 59.6 103.9 74.7 75.0 72.0 78.3 77.2 55.4 50.0 37.3 99.2 92.3
La 55.5 108.4 85.7 89.4 83.3 92.7 76.5 87.6 79.8 134.9 99.6 84.9

Ce 101 205 163 177 163 183 163 178 155 285 192 166
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2:
MKS1-3  MKS2 MKS3 MKS4 MKSS5-1 MKSS5-2  MKS5-3  MKS6-1 MKS6-2 MKS6-3 MKS7-1 MKS7-2
Pr 11.6 23.6 18.8 20.6 18.9 21.2 16.9 21.0 18.0 29.8 21.9 18.9
Nd 34.9 76.8 61.9 69.2 62.7 67.9 53.5 70.4 58.5 93.6 70.3 60.3
Sm 5.61 15.3 12.6 14.5 13.4 13.8 10.3 15.4 11.5 19.3 13.5 11.8
Eu 0.15 0.45 0.34 0.30 0.33 0.32 0.26 0.27 0.29 0.14 0.41 0.31
Gd 4.61 13.3 11.8 13.8 12.6 12.3 8.9 15.4 10.6 16.5 12.2 10.5
Tb 0.848 2.38 2.23 2.77 2.44 2.26 1.56 3.20 1.99 3.17 2.19 1.89
Dy 6.06 14.0 14.3 19.2 16.4 14.7 10.2 22.5 13.5 20.6 13.8 12.0
Ho 1.46 2.80 3.02 4.36 3.62 3.21 2.30 5.17 3.06 4.49 2.98 2.63
Er 4.92 8.27 9.47 14.39 11.57 10.32 8.04 16.67 10.06 15.17 9.73 8.57
Tm 0.850 1.36 1.67 2.58 2.07 1.85 1.58 2.94 1.82 3.02 1.78 1.60
Yb 5.97 9.74 12.0 18.4 14.8 13.5 12.0 20.6 13.0 24.0 13.0 12.0
Lu 0.905 1.49 1.85 2.82 2.26 2.07 1.87 3.12 2.00 3.82 2.04 1.87
Hf 8.3 7.6 8.2 9.0 8.4 9.3 9.3 9.5 8.2 11.4 9.5 10.7
Ta 23.8 14.0 17.4 19.0 16.4 18.1 14.4 15.4 16.6 19.2 15.8 16.1
Pb 24.6 18.0 25.8 20.1 120 29.4 37.0 27.8 25.7 30.0 25.4 26.5
Th 76.8 78.1 81.4 91.8 71.1 86.0 81.1 98.1 76.9 121 85.8 84.9
U 14.6 13.5 19.6 19.9 29.3 20.6 19.6 30.2 23.0 43.2 19.6 15.3
Nb/La 2.0 0.7 1.1 1.1 1.0 1.0 1.1 1.0 1.2 0.7 0.8 1.0
Rb/Sr 255 84 90 76 69 73 72 63 74 59 48 71
Rb/Ba 22 10 16 15 14 12 13 19 20 23 11 11
TE1, 3% 0.82 0.85 0.85 0.85 0.85 0.85 0.85 0.86 0.84 0.88 0.84 0.84

1) Mg"=(Mg0/40.31)/(Mg0/40.31+Fe,05"%x0.8998/71.85x0.85) x100; 2) A/CNK=(A1,05/101.96)/(Ca0/56.08+Na,0/61.98+K,0/94.2);
3) TEL, 3=(((Ce/(La2/3xNd1/3)) x(Pr/(Lal/3xNd2/3)))1/2) x(((Tb/(Gd2/3xHo1/3)) x(Dy/(Gd2/3xHo1/3)))1/2))1/2
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Table 3 Sm-Nd isotope compositions of the Mikengshan granites
Sm(x107%)  Nd (x107%)  ("'Sm/"™*Nd),  ("*Nd/"**Nd); 2¢ ("NA/'"MNd);  ena(®  tom (Ma)
10MKS03 12.6 61.9 0.1232 0.512391 0.000003 0.512280 -3.52 1280
10MKS05-1 13.4 62.7 0.1290 0.512388 0.000003 0.512272 -3.68 1373
10MKS05-3 103 53.5 0.1168 0.512390 0.000005 0.512284 -3.43 1198
MMS-1 13.6 58.5 0.1288 0.512400 0.000009 0.512284 -3.45 1348 ,2006
MKS-6-2 12.6 55.2 0.1419 0.512355 0.000006 0.512227 -4.56 1688 ,2006
MKS-11-4 11.9 59.8 0.1201 0.512373 0.000011 0.512265 -3.82 1267 ,2006
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Zircon U-Pb Geochronology, Geochemistry and Petrogenesis of Early
Cretaceous A-type Granites in the Mikengshan Area,
Southern Jiangxi Province

LIANG He"?, GUO Haifengl, WANG Qiangl’ 23" XIONG Xiaolin', OU Quanl,
ZENG Jipeng', GOU Guoning' and HAO Lulu'
(1. State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of

Sciences, Guangzhou 510640, Guangdong, China; 2. University of Chinese Academy of Sciences, Beijing 100049,
China; 3. CAS Center for Excellence in Tibetan Plateau Earth Sciences (CETES), Beijing 100101, China)

Abstract: In the Mikengshan-Yanbei area, a special region for the tin mineralization in South China, there are some
Yanshanian granites and porphyries and associated porphyry tin deposits (e.g., Yanbei). Although the tin mineralization
is closely associated with the granitoids magmatism, the age and petrogenesis of the granites remain controversial. The
Mikengshan pluton, which intrudes into the rhyolitic tuff and pyroclastic rocks of the Upper Jurassic Jilongzhang
Formation, is the largest one in Mikengshan-Yanbei area and mainly consists of K-feldspar bearing granites. In this
study, we report new age and geochemical data for the Mikengshan K-feldspar bearing granites. LA-ICP-MS zircon
U-Pb age dating shows that they were generated in the Early Cretaceous (~138 Ma). They have high SiO, (74.42% to
76.69%), low AlL,O; (12.39% to 13.49%) and Mg” (11 to 19), and negative Eu, Sr and Ba anomalies, and are rich in
potassium (most K,O/Na,0=1.37 to 1.94) and high field strength elements (HFSEs), and are weakly peraluminous
(A/CNK=1.03 to 1.1) with high 10000><Ga/Al ratios (3.46 to 4.96) and slightly high zircon saturation temperatures
(807 to 817 ), showing the characteristics of the typical A-type granites. Moreover, they have high Rb contents
842x10 °to 1295x107°, Rb/Sr (90 to 255) ratios and show rare earth elements (REE) tetrad effect, which are similar to
those of high fractionated granites. Thus, we suggested that the Mikengshan K-feldspar bearing granites are high
fractionated and aluminous A-type granite. Their slightly high eyy(f) values (3.4 to —4.6) indicate that the mantle
components should have played a role during their formation. Taking into account regional igneous rocks and tectonic
setting data, we suggest that the Mikengshan K-bearing granites were formed in an extensional setting, which was
probably related to the roll-back of the subducted Paleo-Pacific plate.

Keywords: aluminous A-type granites; highly fractioned granites; tin mineralization; Cretaceous; Mikengshan; South
China



