
  

Supplementary materials 

Table S1. Analytical results on volcanic rocks from initial flows and Molabushan, Longmenshan 

volcanoes. 

 1 2 3 4 5 6 7 

Sample CH-15-40 CH-15-41 CH-15-42 CH-15-43 CH-15-44 CH-15-45 CH-15-46 

 PT PT PT PT PT PT PT 

SiO2, wt% 49.86 49.29 48.64 48.45 48.77 48.44 48.35 

TiO2 2.58 2.60 2.55 2.59 2.44 2.61 2.59 

Al2O3 13.43 13.52 13.48 12.87 13.12 13.28 13.72 

Fe2O3 2.98 9.31 8.94 9.99 7.46 7.48 6.66 

FeO 6.17 0.62 1.24 0.62 2.60 2.54 3.14 

MnO 0.13 0.13 0.14 0.15 0.14 0.14 0.14 

MgO 7.82 7.34 7.87 7.73 7.71 8.10 8.01 

CaO 6.91 6.92 7.33 7.30 7.44 7.43 7.56 

Na2O 3.76 3.65 3.41 3.75 3.47 3.50 3.49 

K2O 4.74 4.89 4.56 4.58 4.50 4.44 4.48 

P2O5 0.89 0.90 0.97 0.97 0.99 0.97 0.96 

H2O– 0.10 0.11 0.12 0.11 0.18 0.14 0.13 

H2O+ 1.00 0.62 1.03 0.81 1.04 0.87 0.98 

Total 100.37 99.91 100.28 99.92 99.86 99.94 100.21 

Be, ppm 2.9 3.0 2.9 3.1 2.9 3.0 3.0 

Stot 185 180 n. d. 280 n. d. 240 120 

Sc 12.7 16.8 12.9 13.1 13.3 13.0 13.1 

V 156 140 142 144 141 141 135 

Co 38 35 38 38 38 38 39 

Ni 192 166 192 183 184 191 192 

Cu 36 29 28 30 32 36 37 

Zn 90 125 121 85 82 83 82 

Rb 95.4 100.5 88.3 88.6 94.5 91.9 98.4 

Sr 1364 1368 1452 1455 1473 1454 1459 

Y 21.3 21.7 22.2 22.6 22.6 22.2 22.2 

Zr 360 373 349 359 356 355 356 

Nb 70.2 67.3 71.5 75.1 73.8 72.1 73.5 

Cs 0.95 1.11 1.07 0.94 1.04 0.95 0.99 

Ba 1638 1657 1722 1671 1699 1677 1679 

La 86.3 90.7 93.3 94.1 93.3 92.3 92.8 

Ce 154.2 169.0 176.6 164.4 164.9 162.7 163.2 

Pr 16.97 18.25 19.02 18.47 18.26 18.00 17.89 

Nd 63.7 67.0 68.4 69.3 68.2 67.4 67.7 

Sm 10.50 11.16 11.62 11.39 11.51 11.01 11.27 

Eu 2.97 3.15 3.33 3.13 3.14 3.04 3.08 

Gd 8.18 8.98 9.47 9.00 8.67 8.56 8.85 

Tb 1.05 1.19 1.25 1.11 1.13 1.12 1.11 

Dy 4.53 5.55 5.78 4.70 4.82 4.70 4.68 

Ho 0.80 0.81 0.84 0.82 0.83 0.82 0.81 

Er 1.81 1.96 2.01 1.89 1.90 1.91 1.86 

Yb 1.27 1.24 1.27 1.27 1.37 1.30 1.30 

Lu 0.16 0.16 0.16 0.16 0.17 0.16 0.15 

Hf 9.36 9.45 8.69 9.24 9.18 9.15 9.33 

Ta 3.51 4.31 4.45 3.75 3.63 3.59 3.71 

Pb 12.9 21.2 11.1 12.8 11.6 11.6 12.1 

Th 8.65 9.91 10.36 9.28 9.46 9.35 9.35 

U 1.64 1.43 1.47 1.66 1.71 1.74 1.77 
206Pb/204Pb 17.118314 17.047014 n. d. 17.146911 n. d.      17.147811 n. d. 
207Pb/204Pb 15.445915 15.437713 n. d. 15.437210 n. d.      15.437911 n. d. 
208Pb/204Pb 37.223038 37.146433 n. d. 37.263127 n. d.      37.259329 n. d. 

 

  



  

Table S1. Cont. 

 8 9 10 11 12 13 14 15 

Sample CH-15-47 CH-15-39 CH-15-48 CH-15-49 CH-15-50 CH-15-52 CH-15-64 CH-15-68 

 PT BTA BTA BTA BTA PT PT PT 

SiO2, wt% 48.34 52.31 52.18 51.92 53.00 47.97 47.76 48.27 

TiO2 2.62 2.59 2.55 2.55 2.29 2.59 2.48 2.49 

Al2O3 13.82 14.01 14.78 14.08 14.46 13.28 13.07 13.04 

Fe2O3 5.82 3.17 2.95 2.01 2.27 3.50 9.59 9.89 

FeO 4.01 4.80 5.19 6.31 5.63 6.22 0.59 0.40 

MnO 0.14 0.13 0.12 0.12 0.10 0.13 0.13 0.13 

MgO 8.03 6.43 6.47 7.06 6.53 8.46 7.88 7.91 

CaO 7.42 5.90 5.79 5.95 5.55 8.21 7.99 8.20 

Na2O 3.38 3.44 3.46 3.41 3.26 3.82 4.09 3.94 

K2O 4.51 5.45 5.00 5.03 5.12 4.32 4.08 4.62 

P2O5 0.95 0.96 0.94 0.92 0.95 1.04 1.01 1.02 

H2O– 0.11 0.06 0.04 0.11 0.18 0.10 0.12 n.d. 

H2O+ 0.90 0.66 0.58 0.65 0.72 0.85 0.87 0.05 

Total 100.05 99.91 100.04 100.11 100.06 100.49 99.66 99.96 

Be, ppm 2.8 3.1 3.1 3.1 3.1 3.0 2.9 2.9 

Stot n. d. 270 90 90 110 80 170 86 

Sc 13.4 11.2 11.6 11.8 11.4 14.9 15.2 14.2 

V 137 119 130 127 114 160 161 156 

Co 39 30 32 33 30 39 39 38 

Ni 196 167 178 202 184 180 160 157 

Cu 37 30 37 28 31 34 59 25 

Zn 92 77 89 78 92 52 126 118 

Rb 98.8 97.9 110.0 94.9 91.5 91.1 100.9 100.6 

Sr 1468 1431 1438 1411 1441 1469 1481 1528 

Y 22.7 20.4 20.5 20.3 20.2 23.4 23.2 23.3 

Zr 361 394 396 385 393 380 317 328 

Nb 74.0 56.6 61.0 57.8 54.9 74.6 66.5 69.1 

Cs 1.00 0.81 0.88 0.81 0.69 0.89 1.02 0.97 

Ba 1678 1714 1709 1665 1718 1732 1723 1741 

La 93.1 83.1 83.7 81.9 81.3 98.4 91.8 97.2 

Ce 164.0 149.4 150.0 147.5 147.0 179.3 164.5 174.2 

Pr 17.97 16.68 16.60 16.51 16.39 20.00 18.5 19.4 

Nd 67.3 63.5 62.6 62.7 61.6 73.4 68.3 71.1 

Sm 11.12 10.57 10.59 10.46 10.53 12.45 11.47 11.98 

Eu 3.09 2.91 2.95 2.91 2.89 3.45 3.22 3.31 

Gd 8.72 8.05 8.16 8.09 7.99 9.63 8.98 9.12 

Tb 1.10 1.05 1.06 1.02 1.02 1.28 1.14 1.17 

Dy 4.82 4.38 4.44 4.34 4.38 5.54 5.01 4.96 

Ho 0.82 0.75 0.77 0.74 0.74 0.90 0.85 0.87 

Er 1.90 1.74 1.79 1.75 1.66 2.13 2.03 2.01 

Yb 1.29 1.22 1.22 1.16 1.21 1.38 1.34 1.36 

Lu 0.16 0.16 0.15 0.15 0.14 0.18 0.20 0.19 

Hf 9.40 9.89 10.04 9.91 9.85 9.02 8.04 8.35 

Ta 3.62 2.79 2.94 2.88 2.68 3.99 3.71 3.81 

Pb 12.1 12.8 13.6 12.7 13.0 10.6 5.3 9.8 

Th 9.45 7.04 7.22 7.02 6.64 9.80 9.33 9.79 

U 2.16 1.36 1.49 1.37 1.23 1.51 1.61 1.66 
206Pb/204Pb n. d. 16.900013 n. d. 16.943112 n. d. n. d. 17.245620 n. d. 
207Pb/204Pb n. d. 15.446813 n. d. 15.443512 n. d. n. d. 15.466319 n. d. 
208Pb/204Pb n. d. 36.924534 n. d. 36.974029 n. d. n. d. 37.452648 n. d. 

  



  

Table S1. Cont. 

 16 17 18 19 20 21 22 

Sample CH-15-65 CH-15-66 CH-15-67 CH-15-69 CH-15-53 CH-15-54 CH-15-55 

 PT PT PT PT BTA TA TA 

SiO2, wt% 49.12 47.83 48.03 48.12 51.83 53.19 54.01 

TiO2 2.50 2.35 2.54 2.56 2.78 2.49 2.49 

Al2O3 13.01 13.12 13.91 13.47 13.87 13.93 14.63 

Fe2O3 8.99 9.72 9.91 3.62 5.32 1.95 2.40 

FeO 0.33 0.41 0.42 6.16 3.03 5.57 5.18 

MnO 0.13 0.13 0.13 0.13 0.11 0.10 0.09 

MgO 7.51 7.57 7.36 7.99 5.99 6.10 5.97 

CaO 7.71 8.19 7.84 7.81 6.01 5.54 5.34 

Na2O 3.73 3.48 3.84 3.76 3.76 3.64 3.44 

K2O 4.65 4.49 4.32 4.18 5.15 5.08 5.24 

P2O5 1.05 1.01 1.01 1.02 1.09 0.90 0.91 

H2O– 0.24 0.12 0.06 0.16 0.13 0.14 0.04 

H2O+ 1.08 1.43 0.82 0.91 0.81 1.11 0.38 

Total 100.05 99.85 100.19 99.89 99.88 99.74 100.12 

Be, ppm 3.0 2.8 2.7 2.9 3.9 3.2 3.2 

Stot 93 130 170 <60 90 180 n. d. 

Sc 14.1 14.8 14.1 16.6 11.5 13.6 16.8 

V 146 158 159 165 124 127 126 

Co 37 39 38 39 31 30 30 

Ni 144 150 158 171 146 167 160 

Cu 42 35 44 33 50 34 36 

Zn 154 116 131 51 149 116 125 

Rb 101.8 105.8 110.4 93.0 117.2 95.2 97.4 

Sr 1597 1467 1441 1490 1685 1461 1434 

Y 23.1 23.3 22.3 23.7 22.8 19.4 19.0 

Zr 321 322 310 392 491 403 402 

Nb 69.4 68.1 65.8 76.1 63.1 50.7 49.7 

Cs 1.03 1.19 1.02 0.98 0.85 0.76 0.70 

Ba 1856 1708 1671 1776 1876 1746 1713 

La 96.2 91.9 88.9 98.4 101.2 78.5 76.2 

Ce 172.8 165.7 159.5 179.0 187.5 144.0 140.1 

Pr 19.4 18.6 17.9 19.87 21.3 16.5 16.0 

Nd 72.0 68.9 66.4 72.4 78.6 61.5 60.3 

Sm 12.03 11.67 11.27 12.38 12.91 10.41 10.19 

Eu 3.40 3.22 3.12 3.42 3.59 2.99 2.83 

Gd 9.32 9.14 8.69 9.45 9.45 7.87 7.75 

Tb 1.19 1.14 1.09 1.27 1.18 0.99 0.99 

Dy 5.02 5.02 4.91 5.36 5.04 4.32 4.21 

Ho 0.86 0.87 0.84 0.86 0.87 0.75 0.73 

Er 2.03 2.04 1.97 2.12 1.97 1.71 1.65 

Yb 1.33 1.31 1.36 1.37 1.28 1.12 1.08 

Lu 0.18 0.19 0.20 0.18 0.19 0.16 0.16 

Hf 8.29 8.22 7.89 9.21 12.62 10.37 10.57 

Ta 3.81 3.82 3.73 4.04 3.44 2.81 2.72 

Pb 3.7 3.7 6.7 10.3 15.3 12.7 11.6 

Th 9.57 9.31 9.09 9.92 7.51 6.60 6.36 

U 1.72 1.47 1.54 1.61 1.49 1.59 1.24 
206Pb/204Pb 17.183023 17.242021 17.242019 17.185314 n. d. 16.871917 n. d. 
207Pb/204Pb 15.446421 15.456319 15.449018 15.443612 n. d. 15.450317 n. d. 
208Pb/204Pb 37.333351 37.407749 37.400745 37.328532 n. d. 36.896442 n. d. 

  



  

Table S1. Cont. 

 23 24 25 26 27 28 29 30 

Sample CH-15-56 CH-15-57 CH-15-58 CH-15-59 CH-15-59A CH-15-61 CH-15-62 CH-15-63 

 TA TA TA TA TA TA TA TA 

SiO2, wt% 53.80 54.13 53.98 54.18 53.92 53.90 53.99 53.28 

TiO2 2.50 2.40 2.47 2.49 2.40 2.47 2.45 2.44 

Al2O3 13.94 14.05 13.95 14.03 13.95 13.69 13.59 13.94 

Fe2O3 2.84 3.30 2.71 4.61 5.12 5.68 2.23 6.99 

FeO 4.85 4.39 5.11 3.16 2.65 2.32 5.32 1.06 

MnO 0.11 0.09 0.10 0.10 0.10 0.09 0.10 0.10 

MgO 6.08 6.08 6.35 5.95 5.94 6.10 6.00 6.09 

CaO 5.62 5.18 5.56 5.54 5.48 5.62 5.46 5.77 

Na2O 3.53 3.60 3.48 3.77 3.72 3.51 3.64 3.56 

K2O 5.13 5.46 5.11 5.11 5.15 5.11 4.95 4.80 

P2O5 0.94 0.90 0.94 0.92 0.92 0.90 0.92 0.98 

H2O– 0.12 0.08 0.07 n.d. 0.06 0.07 0.09 0.10 

H2O+ 0.96 0.53 0.53 0.47 0.53 0.54 0.82 0.87 

Total 100.42 100.19 100.36 100.33 99.94 100.00 99.56 99.98 

Be, ppm 2.8 3.1 2.7 3.2 3.4 3.3 3.2 3.1 

Stot 160 n. d. 70 n. d. n. d. n. d. n. d. n. d. 

Sc 11.8 13.1 10.8 9.5 10.5 10.1 10.2 9.8 

V 127 128 127 126 124 117 124 112 

Co 30 31 31 30 30 31 30 30 

Ni 159 174 177 165 164 169 165 164 

Cu 24 29 42 33 44 53 41 49 

Zn 139 126 226 137 105 210 111 141 

Rb 91.0 91.2 95.9 97.8 98.1 96.9 98.7 86.5 

Sr 1464 1471 1446 1422 1439 1462 1419 1452 

Y 18.9 19.3 18.9 18.6 19.5 18.9 19.2 19.2 

Zr 368 384 371 373 381 372 367 370 

Nb 49.9 50.6 49.7 50.5 50.3 49.6 49.0 48.5 

Cs 0.36 0.40 0.47 0.71 0.80 0.68 0.80 0.65 

Ba 1751 1771 1753 1721 1679 1707 1683 1720 

La 77.2 78.8 77.7 76.1 78.6 78.1 76.6 78.3 

Ce 142.3 145.6 143.6 140.5 145.0 143.9 141.0 144.0 

Pr 16.3 16.6 16.4 16.1 16.5 16.4 16.2 16.4 

Nd 60.5 61.6 61.0 60.1 61.3 60.4 60.2 61.4 

Sm 10.45 10.51 10.51 10.39 10.40 10.46 10.35 10.49 

Eu 2.96 2.87 2.84 2.81 2.86 2.94 2.87 2.95 

Gd 7.67 7.92 7.99 7.62 7.88 7.58 7.76 7.96 

Tb 0.97 0.99 1.02 0.95 0.99 0.97 0.99 0.99 

Dy 4.29 4.34 4.30 4.21 4.28 4.19 4.35 4.28 

Ho 0.74 0.75 0.73 0.72 0.74 0.71 0.75 0.74 

Er 1.63 1.71 1.61 1.63 1.66 1.64 1.67 1.66 

Yb 1.03 1.09 1.13 1.05 1.12 1.08 1.11 1.11 

Lu 0.14 0.15 0.17 0.16 0.16 0.16 0.16 0.16 

Hf 9.63 9.82 9.39 9.62 9.72 9.56 9.25 9.63 

Ta 2.78 2.80 2.71 2.77 2.77 2.74 2.69 2.67 

Pb 11.2 10.9 11.9 13.9 12.6 12.6 12.6 11.6 

Th 6.35 6.53 6.34 6.36 6.34 6.38 6.32 6.48 

U 1.55 1.13 1.14 1.29 1.25 1.26 1.21 1.22 
206Pb/204Pb n. d. n. d. 16.870717 n. d. n. d. n. d. n. d. n. d. 
207Pb/204Pb n. d. n. d. 15.451516 n. d. n. d. n. d. n. d. n. d. 
208Pb/204Pb n. d. n. d. 36.894939 n. d. n. d. n. d. n. d. n. d. 

  



  

Table S1. Cont. 

 31 32 33 34 35 36 37 

Sample LO-11-1 LO-11-2 LO-11-3 CH-15-60 CH-15-19 CH-15-20 CH-15-21 

 TA TA TA TA BTA BTA BTA 

SiO2, wt% 54,47 54.47 54.49 54.02 52.77 51.47 52.29 

TiO2 2,36 2.35 2.42 2.51 2.24 2.63 2.59 

Al2O3 13,67 13.76 13.89 14.34 14.45 14.72 14.13 

Fe2O3 3,13 3.26 2.62 7.77 3.28 4.38 2.93 

FeO 4,57 4.36 4.92 0.52 5.27 4.09 5.26 

MnO 0,10 0.10 0.08 0.10 0.09 0.11 0.12 

MgO 5,88 5.96 5.58 4.83 6.15 6.36 6.24 

CaO 5,48 5.38 5.33 5.46 5.76 5.98 6.04 

Na2O 3,45 3.35 3.46 3.71 2.99 3.38 3.29 

K2O 5,11 5.26 5.19 5.13 4.27 3.92 5.07 

P2O5 0,90 0.90 0.91 0.90 0.88 0.93 0.91 

H2O– 0,11 0.07 0.08 0.04 0.31 0.35 0.14 

H2O+ 0,72 0.70 0.95 0.65 1.54 1.86 1.14 

Total 99,95 99.92 99.92 99.98 100.01 100.18 100.15 

Be, ppm 2.9 3.2 3.0 3.2 3.0 3.2 3.3 

Stot 300 70 100 190 <60 <60 70 

Sc 18.3 15.4 21.6 10.1 16.5 12.1 13.3 

V 121 116 122 119 118 118 124 

Co 27 27 26 31 31 33 32 

Ni 151 152 141 177 157 161 158 

Cu 29 29 28 54 27 32 32 

Zn 103 112 133 200 76 76 83 

Rb 89.6 91.3 91.0 89.9 68.3 136.3 121.4 

Sr 1277 1304 1279 1446 1519 1481 1509 

Y 19.6 20.2 20.6 19.5 19.6 20.2 19.7 

Zr 440 417 467 375 409 414 416 

Nb 51.2 52.5 52.0 50.0 56.4 58.2 61.0 

Cs 0.64 0.79 0.50 0.51 0.70 0.96 0.83 

Ba 1636 1663 1703 1722 1784 1825 1785 

La 74.7 76.5 77.8 78.3 80.9 83.7 83.7 

Ce 142.1 144.5 145.4 144.2 145.9 150.8 151.4 

Pr 16.26 16.36 16.51 16.5 16.4 17.1 16.9 

Nd 62.0 62.5 63.2 61.9 62.4 64.8 64.4 

Sm 10.29 10.41 10.51 10.63 10.34 10.73 10.51 

Eu 2.87 2.92 2.91 2.92 2.88 2.97 2.97 

Gd 8.15 8.32 8.31 8.01 7.87 8.39 8.10 

Tb 0.94 0.96 0.98 1.01 1.00 1.03 1.02 

Dy 4.39 4.43 4.55 4.27 4.17 4.33 4.32 

Ho 0.74 0.76 0.74 0.75 0.74 0.77 0.72 

Er 1.68 1.74 1.74 1.70 1.67 1.74 1.60 

Yb 1.15 1.18 1.18 1.13 1.14 1.19 1.11 

Lu 0.14 0.14 0.14 0.16 0.14 0.15 0.14 

Hf 10.17 10.18 10.99 9.69 10.31 10.41 10.44 

Ta 3.25 3.33 3.23 2.79 2.74 2.82 2.91 

Pb 13.4 13.7 13.3 13.4 12.73 15.63 12.98 

Th 6.1 6.2 6.3 6.68 6.44 7.14 6.49 

U 1.27 1.37 0.97 1.29 1.02 1.35 1.16 
206Pb/204Pb 16.866917 16.903018 n. d. 16.925414 16.886013 16.882916 16.930314 
207Pb/204Pb 15.446417 15.450317 n. d. 15.451714 15.446514 15.446515 15.450514 
208Pb/204Pb 36.876342 36.922341 n. d. 36.937935 36.877936 36.878239 36.928833 

  



  

Table S1. Cont. 

 38 39 40 41 42 43 44 

Sample CH-15-22 CH-15-23 CH-16-135 CH-16-136 CH-16-138 CH-16-140 CH-16-145 

 BTA BTA TA TA TA TA TA 

SiO2, wt% 51.90 52.86 56.70 56.01 56.70 56.85 56.71 

TiO2 2.52 2.43 2.08 2.25 2.12 2.20 2.15 

Al2O3 14.43 14.55 15.03 15.18 14.95 14.98 15.02 

Fe2O3 2.60 3.35 3.09 3.85 3.51 3.30 4.21 

FeO 5.58 4.72 4.46 4.11 4.28 4.30 3.46 

MnO 0.11 0.14 0.10 0.10 0.10 0.09 0.10 

MgO 6.41 6.52 3.25 3.30 3.49 3.34 3.13 

CaO 5.95 5.84 5.23 5.14 5.31 5.20 5.23 

Na2O 3.31 3.34 3.81 3.63 3.84 3.86 3.72 

K2O 5.18 4.14 4.65 4.30 4.57 4.60 4.62 

P2O5 0.92 0.88 0.79 0.79 0.78 0.78 0.77 

H2O– 0.11 0.18 0.10 0.23 0.06 0.06 0.12 

H2O+ 1.01 1.31 0.73 0.86 0.36 0.36 0.72 

Total 100.03 100.25 100.03 99.75 100.06 99.92 99.96 

Be, ppm 3.0 2.9 3.6 2.6 3.3 3.5 3.6 

Stot <60 n. d. 70 130 n. d. n. d. <60 

Sc 12.1 11.8 13.2 9.0 15.3 15.1 17.5 

V 116 121 102 90 104 106 101 

Co 30 32 22 21 23 23 23 

Ni 153 170 42 41 47 48 52 

Cu 30 31 26 9 27 32 28 

Zn 80 80 128 28 124 126 124 

Rb 106.7 72.5 86.7 65.1 89.7 86.0 86.4 

Sr 1454 1402 1111 965 1112 1124 1122 

Y 19.3 19.1 20.4 18.2 20.4 20.7 20.7 

Zr 379 375 402 371 414 405 421 

Nb 55.2 54.5 40.1 40.2 40.2 40.3 39.1 

Cs 0.85 0.68 0.52 0.20 0.50 0.48 0.53 

Ba 1770 1745 1176 1195 1218 1167 1190 

La 80.5 75.4 85.4 76.8 84.9 85.2 85.9 

Ce 146.0 137.0 158.8 149.0 159.4 158.1 158.4 

Pr 16.6 15.5 17.2 17.1 17.2 17.2 17.3 

Nd 62.0 58.7 62.0 59.6 62.3 61.7 61.4 

Sm 10.53 9.90 10.16 10.05 10.19 9.93 10.12 

Eu 2.91 2.76 2.70 2.62 2.70 2.71 2.76 

Gd 7.89 7.55 7.49 7.32 7.51 7.53 7.51 

Tb 1.00 0.97 1.02 0.89 1.05 1.06 1.04 

Dy 4.25 4.12 4.38 4.28 4.32 4.36 4.40 

Ho 0.73 0.71 0.76 0.77 0.76 0.73 0.76 

Er 1.69 1.65 1.76 1.83 1.76 1.72 1.79 

Yb 1.14 1.18 1.30 1.29 1.37 1.29 1.35 

Lu 0.14 0.14 0.18 0.19 0.19 0.19 0.19 

Hf 9.86 9.72 9.96 10.71 10.31 9.93 10.34 

Ta 2.75 2.64 2.34 2.43 2.38 2.33 2.27 

Pb n. d. 12.05 13.31 14.17 12.92 12.88 13.12 

Th 5.64 6.34 6.39 7.33 6.36 6.23 6.27 

U 1.19 1.16 1.04 0.95 1.14 1.05 1.08 
206Pb/204Pb 16.888523 n. d. 16.5903±24 16.6100±13 n. d. 16.5836±15 16.5876±18 
207Pb/204Pb 15.444721 n. d. 15.4120±22 15.4141±13 n. d. 15.4108±14 15.4124±17 
208Pb/204Pb 36.881853 n. d. 36.6785±53 36.6949±31 n. d. 36.6706±38 36.6767±42 

  



  

Table S1. Cont. 

 45 

Sample CH-16-141 

 TA 

SiO2, wt% 55.78 

TiO2 2.17 

Al2O3 15.41 

Fe2O3 4.27 

FeO 3.62 

MnO 0.10 

MgO 3.37 

CaO 5.44 

Na2O 3.80 

K2O 4.53 

P2O5 0.81 

H2O– 0.11 

H2O+ 0.79 

Total 100.20 

Be, ppm 3.1 

Stot n. d. 

Sc 13.4 

V 106 

Co 22 

Ni 45 

Cu 23 

Zn 123 

Rb 75.6 

Sr 1143 

Y 20.6 

Zr 412 

Nb 40.6 

Cs 0.37 

Ba 1242 

La 85.6 

Ce 160.3 

Pr 17.3 

Nd 62.3 

Sm 10.20 

Eu 2.74 

Gd 7.57 

Tb 1.04 

Dy 4.39 

Ho 0.75 

Er 1.72 

Yb 1.33 

Lu 0.19 

Hf 10.11 

Ta 2.39 

Pb 13.10 

Th 6.42 

U 0.86 
206Pb/204Pb n. d. 
207Pb/204Pb n. d. 
208Pb/204Pb n. d. 

1–12, Molabushan volcano: 1–8—cone, 9–12—flow; 13–19—East Longmenshan volcano; 20–34—

West Longmenshan volcano; 35–39—Old Gelaqiushan flow; 40–45—Laoshantou flow. PT—

phonotephrite, BTA—basaltic trachyandesite, TA—trachyandesite, n. d.—not determined. 


