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The Determination of the Formation Ages of the Xishan
Volcanic-Intrusive Complex in Southern Hunan Province
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Abstract The occurrences geochemistry and trace element and isotopic characteristics of three representative rock units namely
granite clastoporphyritic lava and rhyolite in Xishan granitic volcanic-intrusive complex of southern Hunan indicate that they have
identical space and material resources. The whole rock Rb-Sr dating shows that the ages of these three units are 156 + 6 Ma 159 =2
Ma and 154 + 11 Ma respectively and the zircon SHRIMP age of the clastoporphyritic lava is 156 =2 Ma. These age data show that
the Xishan complex was formed almost at the same time and might have been the late stage product of the Middle Jurassic magma-
tism.
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Fig.1 Simplified geological map showing the distribution
of Xishan volcanic-intrusive complex rocks
after Hunan Geological Survey
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Table 1 Compositions of major elements % trace elements 10~ ¢ and Nd-Sr
isotopes of the Xishan granitic volcanic-intrusive complex

N=5 N=8 N=8
SiO, 66.20~74.62 71.49 68.94~73.59 70.65 68.70~75.15 70.73
TiO, 0.25~0.96 0.47 0.29~0.52 0.43 0.14~0.01 0.40
AlLOs 12.40~13.42 13.01 12.32~14.29 13.13 12.41~14.14 13.57
Na,O 2.41~2.78 2.61 1.70~2.37 2.14 2.48~2.88 2.68
K,O 3.95~5.43 4.88 4.60~5.39 4.96 4.43~5.42 4.98
P,0Os 0.06~0.30 0.15 0.14~0.24 0.19 0.06~0.23 0.16
K,O+ Na,O 6.48~8.07 7.47 6.23~7.39 7.10 7.06~8.31 7.66
K,O Na,O 1.56~2.06 1.87 1.84~3.02 2.31 1.68~2.04 1.85
ANKC 0.94~1.07 1.02 0.94~1.26 1.12 0.99~1.09 1.03
> REE 267 ~402 324 349~387 362 322~358 338
LREE HREE 6.60~11.25 8.92 8.08~8.62 8.29 7.18~11.15 8.98
oEu 0.23~0.65 0.42 0.48~0.64 0.56 0.27~0.70 0.47
Rb 162~239 218 174~271 212 155~277 222
61~175 105 109~156 130 58~141 99
Ba 502~1119 766 1308 ~ 1507 1425 505~1166 830
Th 20.69~35.33 30.26 20.80~31.01 26.66 22.62~43.49 31.63
U 3.28~6.72 5.70 3.70~5.33 4.68 3.08~8.01 5.17
7Sy 8y 0.71774 0.71779 0.71738
end ¢ -7.1—-8.0 -7.7 -7.0~-7.9
Topm Ma 1521 ~1600 1569~1573 1517~1587
N ANKC=AlLO; Na,0O+K,0+ CaO
Rb Sr 5107 0g  2x10 g - SHRIMP U-Pb
2 Rb-Sr 2 3
RSES TEM 417 Ma -
2
SHRIMP U-Pb 206pp 238U 152~167 Ma 3
153~159 Ma 11
SHRIMP U-Pb
SHRIMP 11 206pp 238y 156+2 Ma 3
Compston 1992  Williams 1987 MSWD 3.5
2003 RSES SL13 Rb-Sr
572 Ma U 238x10°° U 159+2 Ma 4 MSWD
3 1o 0. 66
206pp, 28y 95 % SHRIMP U-Pb 156 Ma
Rb-
3 Sr 1566 Ma 5 MSWD

Ludwig SQUID 1.0  ISOPLOT 6.65
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Table 2 Rb-Sr isotopic data of Xishan volcanic-intrusive complex
Rb x10°° Sr x10°°¢ 87Rb 80Sr 87Sr %08 +
D102-1 226.6 87.55 7.499 0.73482 5
D104-1 293.0 81.18 10. 440 0.74109 5 1713626 Ma
87Sr 808 4=0.71774
D104-1-1 297.6 79.46 10.730 0.74123 3 MSWD— 6. 65
D109-1 188.6 136.10 4.003 0.72648 6
D5-1 256.8 59.76 12. 440 0.74523 5
D23-1 269.6 65.93 11.830 0.74431 4
D107-1 197.0 137.90 4.125 0.72688 2 =159+ 2 Ma
D107-2 163.3 147.60 3.173 0.72467 3 87Sr 86Sr 4=0.71738
D301 197.2 126.30 4.503 0.72712 3 MSWD=0.66
D302 192.2 135.30 4.090 0.72648 9
D304 199.4 137.60 4.188 0.72699 4
D16-1 182.6 166.20 3.172 0.72464 3
DI17-1 189.1 119.80 4.559 0.72752 1 =154+ 11 Ma
D15-3 202.4 142.70 4.097 0.72720 4 87y 808 1 =0.71779
D401 156.0 208. 30 2.023 0.72229 4 MSWD=3.49
D410 190.1 176.10 3.118 0.72442 6
3 U-Pb
Table 3 SHRIMP U-Pb isotopic data of clastoporphyritic lava
Wphe % U X107 Th x10°° Th U 2ph* x10°° ¢ Ma S +9 S + %
1 0.02 195 129 0.69 4.05 153+2 41.28 1 0.0558 3
2 1.57 193 77 0.41 4.16 159 +2 39.97 1 0.0531 3
3 5.29 68 35 0.54 1.48 159+3 39.38 2 0.0603 6
4 0.08 163 86 0.54 3.39 153+2 41.44 1 0.0536 4
5 0.54 335 214 0.66 6.91 153 +1 41.61 1 0.0516 3
6 1.57 138 82 0.61 2.85 152+3 41.56 2 0.0558 4
7 0.94 323 158 0.50 6.77 155+1 40.99 1 0.0496 3
8 1.34 207 136 0.68 4.85 167 +1 36.61 1 0.0801 4
9 — 229 131 0.59 4.91 158+3 40.06 2 0.0558 3
10 1.00 318 150 0.49 6.89 160 £ 1 39.70 1 0.0528 2
11 0.32 416 273 0.68 8.88 158+1 40.24 1 0.0510 2
12 9.19 38 20 0.53 0.84 156 +4 39.31 2 0.0807 6
1 o Pbc and Pb* 2 0.19% 3 206pp, 281J.207ph 25U
? 1988
(1)
” “ (2]
.1973.1:20

.1994.
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Fig.2 Cathodoluminescence photos of zircons
from the clastoporphyritic lava
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