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Fig.1 Tectonic outline of the South China Block (a) and geological map of the Banshi-Caifang Volcanic Basin (b)
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Fig.2 Field photos and microphotographs of the Banshi (a, b), and Caifang (¢, d) rhyolitic rocks
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Fig.3 U-Pb concordia diagrams of zircons (a, ¢) and mean weighted ages (c, d) for the Banshi and Caifang rhyolitic rocks
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1 RAMBEHRSRALE LA-ICP-MS $#F U-Pb EELR
Table 1 LA-ICP-MS zircon U-Pb isotopic analyses for the rhyolitic rocks from the Banshi and Caifang Basins

(ng/g) (Ma)
Th/U

§] Th Pb 07pp/ 25y lo 206pp/2Bty lo 2ppABU 1o PPu/PU o

08GN26-1-01 156 83.9 3.98 0.54 0.1390  0.0243  0.02011  0.00067 132.1 21.7 1283 43
08GN26-1-02 222 139 5.90 0.62 0.1885  0.0271  0.02033  0.00059 175.3 23.1 1297 3.7
08GN26-1-03 175 109 4.89 0.62 0.1727  0.0235  0.02117  0.00062 161.8 204 1350 3.9
08GN26-1-04 261 212 7.41 0.81 0.1594  0.0202  0.02063  0.00062 150.2 17.7 1317 39
08GN26-1-05 207 149 5.66 0.72 0.2307  0.0343  0.02015  0.00068 210.8 28.3 1286 43
08GN26-1-06* 316 204 10.4 0.65 0.2935  0.0306  0.02313  0.00067 261.3 240 1474 42
08GN26-1-07 230 165 6.69 0.72 0.2707  0.0306  0.02011  0.00060 243.2 24.5 1283 38
08GN26-1-08 154 89.1 4.14 0.58 0.1543  0.0234  0.02050  0.00069 145.7 206 1308 43
08GN26-1-09 941 693 23.7 0.74 0.1313  0.0095  0.01934  0.00037 125.3 850 1235 2.4
08GN26-1-10 155 90.8 4.02 0.58 0.2027  0.0291  0.02030  0.00063 187.4 24.5 129.6 4.0
08GN26-1-11 547 321 14.1 0.59 0.1325  0.0135  0.02047  0.00046 126.3 12.1 1306 2.9
08GN26-1-12 194 126 4.76 0.65 0.1429  0.0245  0.02007  0.00074 135.6 21.7 1281 4.7
08GN26-1-13 143 81.5 3.80 0.57 0.1807  0.0349  0.02164  0.00085 168.7 30.0 1380 5.4
08GN26-1-14 151 75.6 3.76 0.50 0.1472  0.0251  0.02036  0.00076 139.4 222 1299 48
08GN26-1-15 83.7 44.1 231 0.53 0.2335  0.0482  0.02205  0.00105 213.1 39.7 140.6 6.6
08GN26-1-16 121 72.1 3.12 0.60 0.2184  0.0429  0.02053  0.00084 200.6 35.8 1310 53
08GN26-1-17 250 183 6.36 0.73 0.1314  0.0190  0.01965  0.00061 125.3 17.1 1254 38
08GN26-1-18 596 585 15.5 0.98 0.1062  0.0120  0.01902  0.00037 102.5 11.0 1215 23
08GN26-1-19 277 233 7.64 0.84 0.1607  0.0181  0.02029  0.00072 151.3 15.8 1295 45
08GN26-1-20 93.7 44.6 2.40 0.48 0.1620  0.0356  0.02009  0.00091 152.4 31.1 1283 5.7
08GN26-1-21 226 136 6.00 0.60 0.1491  0.0201  0.02079  0.00074 141.1 17.8 1326 4.7
08GN26-1-22 148 91.0 4.08 0.62 0.1990  0.0292  0.02162  0.00078 184.3 24.7 1379 49
08GN26-1-23 211 118 5.17 0.56 0.1710  0.0208  0.01984  0.00067 160.3 18.0 1266 42
08GN26-1-24 229 154 6.53 0.67 0.1652  0.0252  0.02247  0.00064 155.2 220 1433 4.0
08GN26-1-25 217 135 5.83 0.62 02071  0.0281  0.02056  0.00065 191.1 23.7 1312 4.1
08GN28-1-01 642 327 17.1 0.51 0.1508  0.0128  0.02104  0.00039 142.6 113 1342 25
08GN28-1-02 221 145 6.59 0.66 0.1713  0.0188  0.02290  0.00067 160.5 16.3 146.0 42
08GN28-1-03 155 169 4.82 1.09 0.1999  0.0254  0.02053  0.00072 185.1 21.5 131.0 46
08GN28-1-04 85.2 64.6 232 0.76 0.1919  0.0364  0.01993  0.00088 178.2 31.0 1272 55
08GN28-1-05 539 342 14.6 0.63 0.1377  0.0119  0.02079  0.00046 131.0 10.6 1326 29
08GN28-1-06 68.6 46.3 1.81 0.68 02077  0.0499  0.02107  0.00100 191.6 41.9 1344 63
08GN28-1-07 140 91.9 3.98 0.66 0.1264  0.0342  0.02155  0.00072 120.9 30.9 1374 45
08GN28-1-08 89.4 72.0 281 0.81 02281  0.0360  0.02252  0.00098 208.6 29.7 1435 62
08GN28-1-09 564 528 16.5 0.94 0.1425  0.0128  0.02109  0.00046 135.3 114 1346 29
08GN28-1-10 729 272 21.5 0.37 0.3579  0.0420  0.02286  0.00058 310.6 314 1457 3.7
08GN28-1-11 283 201 7.82 0.71 0.1822  0.0277  0.02122  0.00062 169.9 23.8 1353 3.9
08GN28-1-12 600 552 16.5 0.92 0.1450  0.0139  0.02025  0.00045 137.5 12.3 1292 28
08GN28-1-13 1249 1264 37.8 1.01 0.1596  0.0095  0.02201  0.00045 150.4 830 1403 2.8
08GN28-1-14 232 148 6.31 0.64 0.1606  0.0225  0.02143  0.00060 151.2 19.7 1367 3.8
08GN28-1-15 77.6 43.5 2.38 0.56 03465  0.0702  0.02333  0.00118 302.1 53.0 1487 7.4
08GN28-1-16 427 337 12.1 0.79 0.1517  0.0191  0.02095  0.00051 143.4 16.8 133.6 3.2
08GN28-1-17 161 151 4.95 0.94 02517 0.0335  0.02197  0.00083 228.0 27.2 140.1 53
08GN28-1-18 1166 573 31.2 0.49 0.1469  0.0099  0.02212  0.00049 139.1 880  141.0 3.1

08GN28-1-19 127 85.0 3.72 0.67 0.2074 0.0410 0.02365 0.00088 191.4 34.5 150.7 5.5
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(ng/g) U (Ma)
U Th Pb 27pp/ABy lo 206pp,/ 238y lo 2ppAU 1o 2Pb/PPU 1o
08GN28-1-20 1366 755 36.2 0.55 0.1564 0.0134 0.02213 0.00054 147.5 11.8 141.1 34
08GN28-1-21 779 328 20.9 0.42 0.1618 0.0122 0.02269 0.00051 152.2 10.7 144.6 3.2
08GN28-1-22 326 239 9.23 0.73 0.1537 0.0186 0.02290 0.00067 145.1 16.3 146.0 4.3
08GN28-1-23 87.0 49.2 2.44 0.57 0.2342 0.0478 0.02308 0.00108 213.6 39.4 147.1 6.8
08GN28-1-24 167 101 4.60 0.60 0.1976 0.0310 0.02204 0.00071 183.1 26.3 140.5 4.5
08GN28-1-25 80.2 41.9 2.13 0.52 0.2616 0.0534 0.02181 0.00118 236.0 43.0 139.1 7.4
08GN26-1 U Th 2 ,
84~941 pg/g  44~693 pg/g, Th/U Si0,(70.34%~74.91%),
0.48~0.98, >0.1, 25 Fe,05(2.09%~2.54%), Al,O5(13.15%~15.48%), K,0
200pp/28y 121.5~147.4 Ma , (5.59%~6.28%) Na,0(2.87%~3.58%), K,0/Na,O
06 , 24 1.74~1.95, Ti0,(0.26%~0.28%),
206pp/28y 129.2+2.3 Ma (MSWD=1.9) (A/CNK=1.06~1.07)
( 3a b), Si0, (74.76%~77.26%), Fe,05(1.33%~
08GN28-1 . 1.96%), TiO5(0.13%~0.25%), Al,05(12.81%~13.75%),
U Th 69-1366 pgle 421264 pglg,  K2O(5.18%~5.71%), NayO(2.48%~2.77%), Kz0/Na,O
—_— 037-100, 0.1, 1.87~2.28, (A/CNK=1.15~
25 206pb/28y 1272~ 2% _ TAS
1507 Ma 138.042.4 Ma (MSWD= (42, SI0-K0 - NaO-
23)( 3¢ d), K20 _Cab 0,
12 s Si0,
(9%

K2 MANMEHFRURALEEE(%)MMETE/)PHER

Table 2 Major (%) and trace element (pg/g) concentrations of the rhyolitic rocks from the Banshi and Caifang Basins

08GN26-1 08GN26-2 08GN26-3 08GN26-5 08GN28-1 08GN28-2 08GN28-3 08GN28-4 08GN28-5
SiO, 70.34 74.91 71.79 72.26 77.26 75.27 75.02 74.76 74.87
TiO, 0.28 0.26 0.27 0.27 0.13 0.23 0.23 0.25 0.23
Al,O3 15.48 13.15 14.82 14.60 12.81 13.45 13.52 13.75 13.37
Fe,03 2.54 2.09 2.34 2.23 1.33 1.88 1.79 1.96 1.93
MnO 0.07 0.09 0.13 0.13 0.03 0.03 0.04 0.03 0.05
MgO 0.27 0.18 0.24 0.22 0.15 0.38 0.38 0.41 0.35
CaO 1.10 0.81 0.96 0.98 0.33 0.59 0.87 0.56 0.97
Na,O 3.58 2.87 3.33 3.38 2.77 2.55 2.48 2.50 2.60
K,O 6.28 5.59 6.07 5.89 5.18 5.55 5.61 5.71 5.58
P05 0.05 0.05 0.05 0.05 0.02 0.06 0.06 0.07 0.06
Lol 1.42 1.03 1.22 1.20 1.01 1.41 1.56 1.35 1.36
Total 101.41 101.03 101.22 101.21 101.02 101.40 101.56 101.35 101.37
Sc 6.86 5.85 6.78 6.93 1.91 3.58 4.04 4.27 3.96
\Y 8.55 6.56 7.38 9.53 14.91 18.92 19.03 19.92 30.44
Cr 1.93 0 0 0.90 5.50 0 0 0 149
Co 22.3 30.1 27.2 27.8 49.31 32.70 25.28 31.33 2.82
Ni 1.34 1.43 2.03 1.45 8.48 9.33 9.13 8.89 11.56
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2:
08GN26-1  08GN26-2  08GN26-3  08GN26-5  0SGN28-1  08GN28-2  0SGN28-3  08GN28-4  0SGN28-5
Ga 18.1 14.1 16.8 16.4 21.0 275 295 30.7 293
Rb 264 213 238 236 340 336 340 334 330
Sr 163 144 164 164 58.7 75.2 81.8 85.9 89.9
Y 32.9 41.4 36.0 427 51.5 39.9 40.9 36.8 40.8
Zr 268 239 258 264 152 177 199 206 190
Nb 203 16.0 20.0 16.2 36.3 342 325 30.4 32.8
Cs 49.4 159 27.1 26.1 45 8.0 9.0 9.2 8.4
Ba 1017 969 1115 1023 295 532 627 708 655
La 60.0 49.6 58.5 57.8 53.5 438 433 47.7 452
Ce 93.6 112 105 112 88.4 90.5 89.4 96.5 932
Pr 124 10.8 12.4 124 117 10.6 104 11.0 10.7
Nd 45.0 393 45.0 448 437 383 37.7 402 38.8
Sm 8.43 7.72 8.33 8.74 9.26 7.83 7.64 7.93 7.85
Eu 1.54 1.38 1.52 1.50 0.56 0.77 0.82 0.98 0.84
Gd 7.05 7.44 7.58 8.09 8.93 7.14 7.04 7.21 7.22
Tb 1.07 1.20 111 1.23 1.49 1.18 1.17 1.13 1.19
Dy 5.94 7.15 6.35 7.26 8.81 7.09 7.17 6.64 7.24
Ho 1.22 1.49 1.30 1.50 1.81 1.47 1.49 1.37 1.52
Er 3.44 427 3.67 427 5.35 4.44 4.46 4.02 4.48
Tm 0.55 0.67 0.58 0.66 0.84 0.73 0.72 0.65 0.73
Yb 3.60 4.24 3.84 422 5.51 4.87 478 437 485
Lu 0.56 0.65 0.58 0.63 0.83 0.74 0.73 0.67 0.74
Hf 7.09 6.36 6.83 6.90 6.02 6.13 6.26 6.32 6.31
Ta 1.93 1.05 1.88 1.10 4.09 3.63 3.40 3.19 335
Pb 30.7 25.0 295 27.6 235 28.9 313 28.0 27.7
Th 253 21.6 243 24.1 36.4 322 30.6 29.9 32.0
U 3.17 2.96 3.24 333 7.01 7.97 7.65 7.11 7.54
T ) 833 831 834 836 804 815 822 831 815
N P4
| 8 /
Al b mER %-ﬁy
31 gl Q’é’ %0
Z 6} Vs BEEAT
v, /& 0b
“ 4 - /S \:L,LE"\’Q'L/.)/
' — EEEEY
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Fig.4 Plots of TAS (a), SiO, vs. K,O (b) and Na,0 vs. K,O (¢) for the Banshi and Caifang rhyolitic rocks
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(  6b), (Nb/La=0.67, Nb/Ta=10.91, Rudnick and Fountain,
Rb Th 1995),
, Nb Ta Ti ,
Ba Sr , 3.3 Lu-Hf
Nb Ta
, Ba Sr Ti Lu-Hf , 3
Nb/La 0.28~0.34, Nb/Ta 20 » Jiwne  —0.90~-0.98; en(r)
10.5~15.2, -3.9~ —12.1, ~7.8; Hf
( Nb/La=0.21, Nb/Ta=13.77, Wang et al.,  (foma(HF))  1432~1945 Ma, 1674 Ma
2005) , 25 ) SJuwme  —0.94
Nb/La (0.64~0.78) Nb/Ta (8.87~  —0.98; eu?) —6.7~—-13.6, -10.4;
9.78), Nb/La Nb/Ta toma(HE)  1612~2049 Ma, 1844 Ma

®3 MAMBHRIURALERMSER Lu-Hf B X

Table 3 Zircon Lu-Hf isotopic analysis results of the rhyolitic rocks from the Banshi and Caifang Basins

Toyp/HE  VLw/THE  VCHE/THE 26 CTHETHE): end(0)  end(t) 26 tomi(HD)  tovo(HE)  frwmr
(129 Ma)
08GN26-1-1 0.04702 0.00117 0.282413  0.000026 0.282411 -12.8 -10.0 0.9 1191 1812 —0.96
08GN26-1-2 0.03753 0.00094 0.282473  0.000018 0.282471 -10.7  -7.8 0.7 1101 1678  —0.97
08GN26-1-3 0.03102 0.00077 0.282511  0.000022 0.282510 -93  —6.5 0.8 1042 1591 -0.98
08GN26-1-4 0.03535 0.00087 0.282472  0.000022 0.282470  -10.7 -7.8 0.8 1100 1679  -0.97
08GN26-1-5 0.04298 0.00104 0.282451  0.000021 0.282448 -11.4 -8.6 0.7 1135 1728 -0.97
08GN26-1-6 0.06277 0.00152 0.282420  0.000020 0.282417  -12.6 —9.7 0.7 1193 1798  -0.95
08GN26-1-7 0.03980 0.00099 0.282493  0.000029 0.282491 -99 7.1 1.0 1073 1632 —0.97
08GN26-1-8 0.05873 0.00140 0.282481  0.000021 0.282477  -104 -7.6 0.7 1104 1663  —0.96
08GN26-1-9 0.03754 0.00095 0.282481  0.000023 0.282479  -10.4 -7.6 0.8 1090 1660  —0.97
08GN26-1-10  0.04130 0.00104 0.282354  0.000020 0.282351 -149 -12.1 0.7 1271 1945  -0.97
08GN26-1-11  0.10069 0.00242 0.282586  0.000043 0.282581 -6.8 -3.9 1.5 980 1432 -0.93
08GN26-1-12  0.06865 0.00166 0.282466  0.000018 0.282462  -11.0 -8.1 0.6 1132 1697  —0.95
08GN26-1-13  0.04557 0.00114 0.282474  0.000018 0.282472  -106 -7.8 0.7 1105 1676 —0.97
08GN26-1-14  0.04587 0.00113 0.282493  0.000021 0.282490  -10.0 -7.1 0.8 1078 1635  —0.97
08GN26-1-15  0.07504 0.00180 0.282459  0.000019 0.282455 -112 -8.4 0.7 1146 1713 —0.95
08GN26-1-16  0.04592 0.00115 0.282456  0.000023 0.282453 -11.3 -84 0.8 1130 1716 -0.97
08GN26-1-17  0.14955 0.00319 0.282541  0.000056 0.282534 -84  -5.6 2.0 1068 1537 —0.90
08GN26-1-18  0.02715 0.00067 0.282459  0.000019 0.282457  -11.1 -83 0.7 1113 1709 -0.98
08GN26-1-19  0.06182 0.00151 0.282528  0.000018 0.282524 -88 -5.9 0.6 1040 1559  —0.95
08GN26-1-20  0.07907 0.00193 0.282503  0.000024 0.282499 -97 —6.8 0.8 1087 1618  —0.94
(138 Ma)

08GN28-1-1 0.07043 0.00168 0.282406  0.000020 0.282402  -13.1 -10.1 0.7 1218 1826 —0.95
08GN28-1-2 0.05773 0.00133 0.282352  0.000019 0282349  -150 -11.9 0.7 1283 1944  -0.96
08GN28-1-3 0.06394 0.00155 0.282433  0.000019 0282429  —12.1 9.1 0.7 1176 1765  —0.95
08GN28-1-4 0.06366 0.00151 0.282501  0.000021 0.282498 -97  -6.7 0.7 1077 1612 —0.95
08GN28-1-5 0.01636 0.00043 0.282421  0.000024 0.282420  —12.5 9.4 0.8 1158 1887  —0.99
08GN28-1-6 0.07074 0.00168 0.282411  0.000020 0.282406  —12.9 9.9 0.7 1212 1816  —0.95
08GN28-1-7 0.06866 0.00163 0.282413  0.000021 0.282409  -12.8 9.8 0.8 1206 1809  —0.95
08GN28-1-8 0.03036 0.00075 0.282367  0.000021 0.282365 -144 -114 0.8 1243 1907 -0.98
08GN28-1-9 0.06798 0.00170 0.282423  0.000021 0.282419  —12.5 95 0.8 1194 1787  —0.95
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Toyb/'HE  VSLw/ TTHE TOHE/ TTHE 20 ("HE/'THE) end0)  end?) 26 tomi(H)  ova(HE)  frume
(138 Ma)
08GN28-1-10  0.06964 0.00160  0.282410  0.000020  0.282406  —12.9 -99 0.7 1210 1817  —0.95
08GN28-1-11  0.07091 0.00171 0.282379  0.000022  0.282374  -14.1 -11.0 08 1259 1888  —0.95
08GN28-1-12  0.05548 0.00145  0.282378  0.000025  0.282374  —141 —11.0 0.9 1251 1887  —0.96
08GN28-1-13  0.08558 0.00205  0.282322  0.000021  0.282317  -16.1 -13.1 0.7 1351 2015 —0.94
08GN28-1-14  0.06341 0.00151 0.282377  0.000020  0.282373  -14.1 -11.1 0.7 1255 1891  —0.95
08GN28-1-15  0.07926 0.00191 0.282387  0.000020  0.282382  -13.8 -—10.8 0.7 1253 1869  —0.94
08GN28-1-16  0.04154 0.00103  0.282398  0.000021  0.282396  —13.3 -103 0.7 1208 1840  —0.97
08GN28-1-17  0.01958 0.00050  0.282404  0.000020  0.282403  -13.0 -10.0 0.7 1183 1823 -0.98
08GN28-1-18  0.02610 0.00064  0.282371  0.000024  0.282369  —143 —-112 0.8 1235 1900  —0.98
08GN28-1-19  0.05505 0.00131 0.282413  0.000016  0.282410  -12.8 -9.8 0.6 1196 1808  —0.96
08GN28-1-20  0.02521 0.00063  0.282379  0.000024  0.282378  —13.9 -109 0.9 1222 1880  —0.98
08GN28-1-21  0.07027 0.00204  0.282307  0.000027  0.282302  -16.6 —13.6 1.0 1373 2049  —0.94
08GN28-1-22  0.03134 0.00078  0.282410  0.000023  0.282408  —12.9 -99 0.8 1185 1813  —0.98
08GN28-1-23  0.03115 0.00075  0.282413  0.000020  0.282412  -12.7 -97 0.7 1178 1805 -0.98
08GN28-1-24  0.02437 0.00062  0.282438  0.000020  0.282436  —119 -88 0.7 1140 1749 -0.98
08GN28-1-25  0.02988 0.00075  0.282405  0.000023  0.282403  -13.0 -10.0 0.8 1190 1823 —0.98
Ly 1.867x10""" a”'(Soderlund et al., 2004), 7oHf/ THE , Blichert and Albarede (1997)
7oH1/'7THE(0.282772)  7°Lu/'T"HF(0.0332) enr Hf (tom1) '7oH/'TTHf=0.283250
176w/ ""Hf=0.0384(Griffin et al., 2000), (tom2) 76Lu/"""Hf=0.015 (Griffin et al., 2002)
(
4 , 2001; , 2012),
; (2)
4.1 ,
/ ( ,2011),
; (3) :
, ( , 2004;
, , 2011),
)
) )
s ( , 1999),
(1984) 1 200000 ,
, 4,
> ( , 1999),
> s
( , 1984) (1997) 131+1 Ma( ,2010),
) 12943 Ma,
(2011) 131+1 Ma
s b 5
~130 Ma
U-Pb ) U-Pb 138+2 Ma( ) 143%1 Ma(
> , 2011),
3 : (1) ~145 Ma , (2013)
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>
U-Pb R 144+1 Ma, 130~140 Ma(  4)
~145 Ma s
1371 Ma, 145~130 Ma,
(2005)
125+3 Ma,
> > ~130 Ma
x4 RRUAGEAZHNLEFRBER
Table 4 Age data of the Early Cretaceous volcanic rocks from the western flank of the Wuyi Mountains
(Ma)

1 131 1 LA-ICP-MS U-Pb , 2015
2 138 1 SHRIMP U-Pb , 2009

3 140 1 LA-ICP-MS U-Pb Su et al., 2014
4 (LSK24) 144 1 LA-ICP-MS U-Pb ,2013

5 (SH10-27) 144 1 LA-ICP-MS U-Pb ,2013

6 (LSK107) 142 1 LA-ICP-MS U-Pb ,2013

7 (SH10-15) 140 1 LA-ICP-MS U-Pb ,2013

8 (LSK07) 140 1 LA-ICP-MS U-Pb ,2013

9 (LSK96) 140 1 LA-ICP-MS U-Pb ,2013
10 (MDO06) 137 1 LA-ICP-MS U-Pb ,2013
11 125.1 3.1 TIMS U-Pb , 2005
12 137 1 SHRIMP U-Pb ,2011
13 135.1 1.7 LA-ICP-MS U-Pb ,2010
14 134.8 1.1 SHRIMP U-Pb ,2010
15 140 2 U-Pb , 1999
16 135 2 U-Pb , 1999
17 136.6 2.7 SHRIMP U-Pb , 2009
18 136 2.6 TIMS U-Pb , 2005
19 129.5 2 TIMS U-Pb , 2005
20 137.3 1 LA-ICP-MS U-Pb ,2013
21 136.8 2.5 LA-ICP-MS U-Pb ,2013
22 136.4 1.5 LA-ICP-MS U-Pb ,2013
23 134.6 1.2 LA-ICP-MS U-Pb ,2012
24 (YHSV-01) 137.1 1.8 LA-ICP-MS U-Pb ,2012

25 (K1D) 136.3 1.4 LA-ICP-MS U-Pb ,2012
26 (K1) 137.5 1.4 LA-ICP-MS U-Pb ,2012
27 (K1L) 136.1 0.78 LA-ICP-MS U-Pb ,2012
28 141.6 1 SHRIMP U-Pb ,2011
29 131.0 1 SHRIMP U-Pb ,2010
30 142.5 1.3 SHRIMP U-Pb ,2011
31 131.4 1.3 SHRIMP U-Pb ,2011
32 135.4 1.5 SHRIMP U-Pb ,2011
33 138.0 2.2 LA-ICP-MS U-Pb

34 129.3 2.5 LA-ICP-MS U-Pb
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Fig.7 Plots of Sr vs. Zr (a) and V vs. Zr (b) for distinguishing fractionated crystallization and crustal partial melting
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Fig.8 SiO; vs. K;0, MgO, CaO plots for the Banshi and Caifang rhyolitic rocks



% 5 A % FE BEEA-EHALEERE. HRUFMES Hf RAURBIEREREX 945

, , (Bachmann and
Bergantz, 2008), FeO'/MgO
, (<10), , SEu
(Bachmann and Bergantz, 2008) 10%~45%;
FeO'/MgO , ,
, 6Eu , <10%(Deering et al., 2008,
Hf 2010) FeO'/MgO 5.2~11.5,
, Hf (ens(?) 8.1; , La/Sm
-7.8  -10.4), , La/Ho 6.2 354, La/Sm-
(9 , La/Ho (Y+Nb)-Rb (
(>850  )(Christiansen and McCurry, 10a b); 6Eu 0.06~0.20,
2008), Watson and Harrison (1983) 30%~40%, 50%(  2),
Zr S
850 (2, 833 817 ) , ,
( 6a) ,
( ), )

(a) ? 1 ‘
81 : 08GN26-1 | W 08GN28-1 |
7 Q‘\ | ol
/ \ 81 [ ]
61 ’L ‘ | |
/ |
5 5 5 |
2 = ® / ‘
ERp \ FHEH-T8 E " EEHR-10.4 3
= 4+ =z / EHEA . |
3 41 / \
3T / \
| \ /1 \
27 \
Y4
LT f Mo \H . |
ks r — i
0L—= == 0 =~ e
~I5 =13 -1 <9 <7 =5 -3 -1 1 3 3§ -18 -16 -14 -12 -10 -8 -6 -4 -2 0
€,A1) ey 1)
9 enr(?)
Fig.9 Distribution of ey(7) values for the Banshi and Caifang rhyolitic rock
10 IUUUE
(a) 8 1 57 4y I £ (b)
' [ PR
8k
100 &
£ =i i
€ 61 =
T ok
4r THRAEE
<
@ 3
2 L - ! 1 L l i L
0 10 20 30 40 1 10 100 1000
La/Ho Y+Nb(ug/g)
10 La/Ho-La/Sm (a) (Y+Nb)-Rb (b)(  Christiansen and McCurry, 2008 )

Fig.10 La/Ho vs. La/Sm (a) and Y+Nb vs. Rb (b) plots



946 Aetod s 5o P

a1 %E
5 145~130 Ma,
i 2
, W Sn Mo @)
( , 2010, 2013) - ’
(Zhou and Li, 2000; Zhou et al., 2006; Li and )
Li, 2007; Chen et al., 2008) Zhou and Li (2000) > ’
/
; Li and Li(2007)
% %% 3k (References):
, , , , . 2015.
, 31(5):
> 491-501.
(Chen et al., 2008) , (2017) , , , , , . 1999.
> - U-Pb
, 15(2): 272-278.
’ b} ) ) k] P} . 2005.
~4.5% / , ,51(1): 86-91.
( ,2017) Lietal. (2017) , , , , , ,
s s . 20009. SHRIMP
U-Pb , 33(2):
> 299-303.
Taupo (Deering et al., 2008, 2010), . 2010.
, (Christiansen, . ,29(1): 9-23.
2005; Christiansen and McCurry, 2008) , , , , . 2013.
, , 19(1): 1-11.
. K . 1984.
K,0O , 0 1-831.
> . 1997.
K 5 K,0 1 1-375.
s . 1996.
, . . , 10(2): 111-118.
. 2012. -
. : . 1-56.
6 . 2011.

s

SHRIMP U-Pb

(M U-Pb ( ), 34(3): 231-237.
, , . 1996.  ICP-MS

129.242.3 Ma 138.0+£2.4 Ma,



% 5HA

% FE BEEA-EHALEERE. HRUFMES Hf RAURBIEREREX 947

40 . , 25(6): 552-558.

s H > s H

s . 2013.

, 49(6): 1078-1087.

s

SHRIMP

. 2017.

U-Pb —
, 41(4): 753-767.
. 2013.

5 >

, 43(5): 745-759.
. 2011.
U-Pb
), 34(1): 18-24.

, s , . 2011.
Ag-Pb-Zn
, 18(1): 179-193.
, , . 2011. - -
SHRIMP U-Pb
,57(1): 125-132.
R , , . 2004.
,27(1): 33-43.
s , , , . 2014.
,29(12): 1372-1382.
s s . 1999. -
,23(3): 226-233.
> ) ) , . 2011.
(Shoshonite)
, 17(4): 479-491.
, . 2012.
SHRIMP U-Pb , 31(5):
716-725.
R . 2010.
( ), 33(3):
211-218.
> ) ) , . 2010.
U-Pb Hf
40(8): 953-969.
> ) ) , . 2012.
U-Pb

Sr-Nd-Hf . ,

28(12): 3915-3928.

s > 5 B 5 . 2015
, 31(3): 747-758.
, , , , . 2013.
, 29(12): 4362-4372.
b bl B El B . 2004
, 33(5): 465-476.
2009.
, 83(6): 791-799.
, . 2001.
, 30(6): 547-558.

. 2012.

U-Pb £ 1-59.

Bachmann O and Bergantz G W. 2008. Rhyolites and their
source mushes across tectonic settings. Journal of
Petrology, 49: 2277-2285.

Blichert T J and Albarede F. 1997. The Lu-Hf geochemistry
of chondrites and the evolution of the mantle-crust
system. Earth and Planetary Science Letters, 148:
243-258.

Chappell B W and White A J R. 1974. Two contrasting
granite types. Pacific Geology, 8: 173—-174.

Chappell B W and White A J R. 2001. Two contrasting
granite types: 25 years later. Australian Journal of
Earth Sciences, 48: 489—499.

Chen C H, Lee C Y and Shinjo R. 2008. Was there Jurassic
paleo-Pacific subduction in South China? Constraints
from “°Ar/*°Ar dating, elemental and Sr-Nd-Pb isotopic
geochemistry of the Mesozoic basalts. Lithos, 106: 83-92.

Christiansen E H. 2005. Contrasting processes in silicic
magma chambers: Evidence from very large volume
ignimbrites. Geological Magazine, 162(6): 669—681.

Christiansen E H and McCurry M. 2008. Contrasting origins
of Cenozoic silicic volcanic rocks from the western
Cordillera of the United States. Bulletin of Volcanology,
70: 251-267.

Deering C D, Cole J W and Vogel T A. 2008. A rhyolite
compositional continuum governed by lower crustal
source conditions in the Taupo volcanic zone, New
Zealand. Journal of Petrology, 49(12): 2245-2276.

Deering C D, Gravley D M, Vogel T A, Cole J W and
Leonard G S. 2010. Origins of cold-wet-oxidizing to



948 Aetod s 5o P

F4%E

hot-dry-reducing rhyolite magma cycles and distribution
in the Taupo Volcanic Zone, New Zealand. Contributions
to Mineralogy and Petrology, 160(4): 609—629.

Feeley T C and Cosca M A. 2003. Time vs. composition
trends of magmatism at Sunlight volcano, Absaroka
volcanic province, Wyoming. Geological Society of
America Bulletin, 115(6): 714-728.

Glnzaer A F, Coleman D S and Bartley J M. 2008. The
tenuous connection between high-silica rhyolites and
granodiorite plutons. Geology, 36(2): 183—-186.

Griffin W L, Pearson N J, Belousova E, Jackson S E, van
Achtenberg E, O’Reilly S Y and Shee S R. 2000. The
Hf isotope composition of carbonic mantle: LAM-MC-
ICPMS analysis of zircon megacrysts in kimberlites.
Geochimica et Cosmochimica Acta, 64: 133-147.

Griffin W L, Wang X, Jackson S E, Pearson N J and
O’Reilly S Y. 2002. Zircon geochemistry and magma
mixing, SE China: In situ analysis of Hf isotopes, Tonglu
and Pingtan igneous complexes. Lithos, 61: 237-269.

Hanson G N. 1978. The application of trace elements to the
petrogenesis of igneous rocks of granitic composition.
Earth and Planetary Science Letters, 38: 26—43

Lee C T A and Morton D M. 2015. High silica granites:
Terminal porosity and crystal
Planetary Science Letters, 409: 225-231.

Li W X, Li X H, Wang X C and Yang D S. 2017.

Petrogenesis of Cretaceous shoshonitic rocks in the

settling. FEarth and

northern Wuyi Mountains, South China: A result of the
roll-back of a flat-slab? Lithos, 288-289: 125-142.

LiXH,LiZX,HeB,LiWX,Li QL, Gao Y Y and Wang X
C. 2012. The Early Permian active continental margin
and crustal growth of the Cathaysia Block: In situ U-Pb,
Lu-Hf and O isotope analyses of detrital zircons.
Chemical Geology, 328: 195-207.

Li X H, Li Z X, Wingate M T D, Chung SL, Liu Y, Lin G C
and Li W X. 2006. Geochemistry of the 755 Ma
Mundine Well dyke swarm, northwestern Australia:
Part of a Neoproterozoic mantle superplume beneath
Rodinia? Precambrian Research, 146(1): 1-15.

Li X H, Sun M, Wei G J, Liu Y, Lee C Y and Malpas J. 2000.
Geochemical and Sm-Nd isotopic study of amphibolites
in the Cathaysia Block, southeastern China: Evidence
for an extremely depleted mantle in the Paleoproterozoic.
Precambrian Research, 102: 251-262.

Li Z X and Li X H. 2007. Formation of the 1300-km-wide

intracontinental orogen and postorogenic magmatic

province in Mesozoic South China: A flat-slab subduction
model. Geology, 35(2): 179-182.

Liu Y S, Hu Z C, Gao S, Gunther D, Xu J, Gao C G and
Chen H H. 2008. In situ analysis of major and trace
elements of anhydrous minerals by LA-ICP-MS without
applying an internal standard. Chemical Geology, 257(1):
34-43.

Machado N and Simonetti A. 2001. U-Pb dating and Hf
isotopic composition of zircon by laser ablation-MC-
ICP-MS // Laser Ablation-ICPMS in the Earth Sciences-
Mineralogical Association of Canada Short Course, 29:
121-14e6.

Peccerillo A, Barberio M R, Yirgu G, Ayalew D, Barbieri M
and Wu T W. 2003. Relationships between mafic and
peralkaline silicic magmatism in continental rift
settings: A petrological, geochemical and isotopic study
of the Gedemsa volcano, Central Ethiopian rift. Journal
of Petrology, 44(11): 2003-2032.

Roberts M P and Clemens J D. 1993. Origin of high-
potassium, calc-alkaline, I-type granitoids. Geology, 21:
825-828.

Rudnick R L and Fountain D M. 1995. Nature and composition
of the continental crust: A lower crustal perspective.
Reviews of Geophysics, 33(3): 267-309.

Soderlund U, Patchett P J, Vervoort J D and Isachsen C E.
2004. The '"Lu decay constant determined by Lu-Hf
and U-Pb isotope systematics of Precambrian mafic
intrusions. Earth and Planetary Science Letters, 219:
311-324.

Su H M, Mao J W, Santosh M and Xie G Q. 2014.
Petrogenesis and tectonic significance of Late Jurassic-
Early Cretaceous volcanic-intrusive complex in the
Tianhuashan basin, South China. Ore Geology Reviews,
56: 566-583.

Sun S S and McDonough W F. 1989. Chemical and isotopic
systematics of oceanic basalts: Implications for mantle
composition and processes. Geological Society, London,
Special Publications, 42(1): 313-345.

Wang Q, Li J W, Jian P, Zhao Z H, Xiong X L, Bao Z W, Xu
JF, Li CF and Ma J L. 2005. Alkaline syenites in
eastern Cathaysia (South China): Link to Permian-
Triassic transtension. Earth and Planetary Science
Letters, 230: 339-354.

Watson E B and Harrison T M. 1983. Zircon saturation
revisited: Temperature and composition effects in a

variety of crustal magma types. Earth and Planetary



% 5 A % FE BEEA-BHALEERE. HERAEENER I AU RFEREBRREX 949

Science Letters, 64: 295-304. igneous rocks in Southeastern China: Implications for
Zhang Y'Y, Sun M, Yuan C, Xu Y G, Long X P, Tomurhuu D, lithosphere subduction and underplating of mafic

Wang Y and He B. 2015. Magma mixing origin for high magmas. Tectonophysics, 326(3): 269-287.

Ba-Sr granitic pluton in the Bayankhongor area, central Zhou X M, Sun T, Shen W Z, Shu L S and Niu Y L. 2006.

Mongolia: Response to slab roll-back. Journal of Asian Petrogenesis of Mesozoic granitoids and volcanic rocks

Earth Sciences, 113: 353-368. in South China: A response to tectonic evolution.
Zhou X M and Li W X. 2000. Origin of Late Mesozoic Episodes, 29(1): 26-33.

Geochronology, Geochemistry and Zircon Hf Isotope for Banshi and
Caifang Volcanic Rocks from Southern Jiangxi Province
and their Geological Implications

CEN Tao" 2, LI Wuxian'’, TAO Jihua®, ZHAO Xilin* and XING Guangfu*

(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. School of Earth Sciences, East China University of Technology, Nanchang 330013, Jiangxi, China;
4. Nanjing Institute of Geology and Mineral Resources, Nanjing 210016, Jiangsu, China)

Abstract: LA-ICP-MS zircon U-Pb dating of the Banshi and Caifang rhyolitic rocks from the southern Jiangxi province
yielded ages of 129.2+2.3 Ma and 138.04+2.4 Ma, respectively. Combined with reported ages of volcanic rocks in the
vicinity, the Early Cretaceous volcanism in the western flank of the Wuyi Mountains can be restricted at ca. 145-130 Ma.
The Banshi and Caifang rhyolitic rocks are characterized by high SiO, contents (>70%), and belong to high silica
rhyolitic rocks. These rocks have low Fe,05/MgO ratios (average less than 10), enriched in large-ion lithophile elements
(LILE) and light rare earth elements (LREE), depleted in medium rare earth elements (MREE) and heavy rare earth
element (HREE), and have significant Eu negative anomalies, these geochemical features suggest that they are similar to
cold-wet-oxidized rhyolite, therefore, the rocks probably formed by fractionated crystallization of a K-enriched magma
formed by partial melting of metasomatized sub-continental lithosphere. The occurrence of the cold-wet-oxidized
rhyolitic rocks at the western flank of the Wuyi Mountains and absent in the South China interior imply that the
influence of the South China mantle by the Paleo-Pacific subduction was restricted to the coastal area east of the western
Wuyi Mountains.

Keywords: high silica rhyolite; cold-wet-oxidized; Early Cretaceous; southern Jiangxi



