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Abstract:T he acidic volcanic rocks of the late stage magmatism of the Emeishan Large Igneous Province (ELIP) are
sporadically distributed and co-existed with mafic rocks in the ELIP, with character of bimodal volcanism. They
provide important window for studying the late stage magmatism of the Emeishan mantle plume. The major and
trace element compositions of the bimodal volcanic rocks, and the electron microprobe analyses of their phenocrysts
indicate that the mafic rocks are alkaline basalt, while the acidic rocks are mainly trachytes. The contents of MgO,
Fe; 05, P,Os, TiO, and CaO of the trachytes are obviously lower than those of the alkaline basalts. Though both
the trachytes and basalts show parallel REE distribution pattern, the trachytes show obvious negative Eu anoma
lies. In addition, the Sr and T1i are strongly depleted in the trachytes in comparison with the basalts. On the basis
of the linear relationship of the incompatible elements, it is suggested that the basalt and the trachyte are derived
from the same mantle source. A ccording to the REE modeling, the trachytes could be generated through 80% frae
tional crystallization ( pyroxene + plagioclase + Fe-Ti oxides) from the basaltic magma. It is proposed that the b+
modal volcanism occurred in the late stage of the ELIP could be related to strong fractional crystallization of the
magma due to the long stay of magma in the chamber and low supply rate of magma at the late stage of the Emeis-
han mantle plume activity.
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, 15 keV, 30 nA, Si02 55.0% ~ 67.9 % ,
1~ 2 Um, 10 s, ZAF Xu M
] , Ti0» Ti/
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3.1 (HT) Nb/ Y=Zr/ TiO2
1 1 , ( 2, ,
Si02 ( , ) 48.6% ~ Harker (
55.0%, 67.9% ~ 75. 4% 3) , MgO Fex0s P20s
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Table 1 The contents major and trace elemental in the late stage mafic and addic volcanic rocks of the ELIP

e I 0 R e e I I We YD HY-S3 HYS  WB B3
052 053 054 055 059 0510 0511
S0, 4.6 550 474 5.1 505 754 T4 746 7.1 2.0 796 4.1 7.0 724  67.4
Ti, 333 269 28 430 463 0.40 052 0S54 064 038 039 075 0.56 0.6+ 0.76
AL,0s 146 1.1 136 1.9  13.9 1009 1.7 1L7 140 162 127 8.6 122 141 13.0
Fea05 174 16,0 154 138 118 38 3.82 423 279 401 237 636 499 320 7.32
MgO 371 3.56 512 604 573 0.07 0.2 038 035 023 02 1.22 020 014 0.52
Ca0 3.99 655 1.4 38 43 0.15 022 026 <0.00l 0.15 012 051 1.05 01 1.05
N0  3.48 238 178 268 426 303 328 29 208 0.3 000 015 539 295 439
K20 1.67 041 02 043 035 565 513 38  7.98 259 2.6 450 242 447 485
MaO  0.19 015 019 028 030 0.1 007 004 0.05 000 000 012 009 00 024
P0s 034 029 03 038 043 0.0l 0.03 003 0.06 002 00 009 005 004 013
Lol 334 141 L™ 428 3.0 0.08 071 L17 1.03 454 243 272 131 23  0.68
Total  100.7 9.5 1001  99.0  100.1 99.6  100.0  99.7 100.1 100.3 100.5 9.1 9.3 100.4 100.3
Rb 4211 568 137 1200 800 190.5 136.4 1193 177.0 120.0 1155 312.0 7.0 163.7 110.0
St 3629 380.6 4006 3040 287.0 2787 4117 9649 68.72 56.00 6370 €9.00 8400 4610 94.10
Y 3.50 2251 3L36 3800 4800 68.47 129.10 89.9 84.01 111.00 10420 66.00 93.00 9850 71.20
Zr 3186 255.0 2560 480 4030 11243 960.8 10388 1103.7 1321.0 13656 513.0 963.0 1230.8 769.5
Nb 405 2.6 309 460 490 130.5 135.8 1347 1447 153.0 1448 9.0 1£2.0 160.9 9.5
Ba  379.0 3259 243 1500 1230 929 8.7 1222 19.6 N 2821 N N 970 7813
La  50.12  25.62 3304 3600 359 1190 127.1 1415 1352 §.5 1049 102.0 13.5 263 9.0
Ce 11340 56.46 7243 8454 87.86 2425 248.2 2916 272.1 177.0 2061 204.0 2%4.0 4729 19.1
Pr 14.49  7.96 947 1Ls8 1257 305 30.52 3507 33.26 23.00 2810 24.00 33.00 5570 23.50
Nd 5535 32.70  38.06 5031 5393 0L8 1043 1223 117.1 8.0 987 9.0 12.0 1921 9.3
Smo 1013 632 7.5 1002 11.24 1740 1792 2070 21.23 18.20 20.00 16.20 21.00 3230 17.50
Eu 2,95 209 23 307 3.3l L4 191 231 258 160 160 240 2.40 340  4.30
Gd 856  5.50 6% 9.0l  10.56 1326 15.09 169 18.34 20.20 2020 13.80 18.10 27.30 16.20
Th 135 083 L0513 159 234 2.8 278  3.04 3.60 370 230 3.10 400  2.60
Dy 7.53 440 5o 717 84 13.54 1871 1578 17.81 2250 2250 13.00 18.80 2290 14.20
Ho 145 084 L12 127 L5l 265 418 316 3.46 440 460 250 3.70 430  2.90
Er 391 2,09 28 325 39 772 1205 894 9.53 1250 13.00 6.80 10.20 1270  7.60
T'm 0.57 030 04 046 0.5 L2 1.87 13 150 1.90 L9 1.00 1.60 L8  1.10
Yb 352 192 258 268 326 817 11.66 86 9.5 1270 1220 620 10.60 1120  6.50
Lu 052 029 038 04 050 129 1.80 131 135 1.97 18 090 1.62 170 1.0
Hf 775 616 59 167 87 2700 23.92 2447 2758 34.00 3320 13.85 25.93 3240 17.40
Ta 2064 211 200 28 3.0 9.5 8.49 848 922 10.04 109 462 916 1220  6.10
Tn 738 565 524 500 550 2039 24.88 2471 2761 31.40 3330 13.90 26.00 29.90 13.60
U 140 114 L2 119 L4 35 502 84 723 770 820 1.80 670 7.30  3.20

: RY-10,RY-11 Xiao (2004, ; %, 10- 6
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Fig. 3 The Harker diagram of the late stage basic and acidic volcanic rocks of t he ELIP
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Table 2 The chemical compositions of plagioclase and pyroxene of the Emeishan volcanic rocks
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HY-053 H Y-05-5 H Y-05-5
H Y-05 HY-05 HY-05 HY-05 HY-05 HY-05 H Y-05 HY-05 HY-05 HY-05 H Y-05
-31 -32 51 -5 -5-3 -5-4 -5-5 -3-4 35 -36 -37
Na, O 4.01 4.83 11.9 11. 4 6.96 10.5 7.15 Na,O 0.29 0.28 0.31 0.36
K> 0 0.38 0.50 0.10 0.11 8.03 0.10 8.01 K»0 - 0.02 - -
MgO 0.14 0.14 - - - 0.01 - MgO 16. 4 15.2 14.5 14. 1
Si0 53.2 54.9 68.4 67.7 66. 6 69. 8 65.1 Si0» 52.1 51.4 49. 8 49.1
Ca0 12.6 11.4 0.09 0.13 0.00 0.12 0. 36 CaO 17.4 20.8 20.7 19. 4
A1,0; 28.6 27.3 19.7 19.7 18.0 18. 1 18. 1 A1,0;3 2.04 2.29 3.03 4.47
TiO» 0. 08 0.08 0. 08 0.02 0.11 0. 06 0. 05 Ti0, 0.91 1.04 1. 18 1.91
FeO 0.70 0. 88 0.14 0.42 0.98 0.32 0. 81 FeO 12.2 9.57 9.16 11.6
M nO 0.03 0.05 0.01 - 0.02 0.03 0. 04 MnO 0.24 0. 06 0.12 0.23
Cr03 0. 04 0.03 - - - 0.01 0.02 Cr;03 0. 10 0.17 0.16 0.07
T otal 99.8 100. 2 100. 4 99.5 100. 7 99.1 99.6 Total 101.7 100. 8 99.1 101.2
An 62. 1 54.9 0.40 0. 62 0.02 0. 64 1.59 En 46. 1 43.0 42.2 41.0
Ab 35.6 42.2 99. 1 98. 8 56. 8 98.7 56. 6 Kd 0.18 0.16 0.16 0.20
Or 2.23 2. 88 0.53 0.60 43.2 0.65 41.8 P(kb) DE DE DE 4. 10
T(C) DE DE DE 1148
: DE
Hf/Ta R , s s
OIB , , ,
Hf/Th Hf/Ta , , Si02
) , S5c¢d )
Zr/ Hf Zxr/Nb Y/Nb Th/Yb Ta/Yb ZrHf ,
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Fig.5 The linear correlations of the late stage bimodal volcanic rocks of the ELIP
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Fig.8 The fractional crystallization modeling results in
comparison with the measured compositions

of the Emeishan acdic volcanic rocks
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