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Series of the Cenozoic Rocks in Source Region of the
Yangtze River and Their Genesis
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Abstract The rock series of the Cenozoic volcanic rocks include high-K calc-alkaline HK-CA  series and shoshonite SHO  se-
ries in the source region of the Yangtze River. The HK-CA rocks were formed in Eocene and the SHO rocks were formed in Neo-
gene. Generally speaking rocks with high content of alkali and K, O are enriched in LILE and with high abundance of REE high ra-
tio of LREE/HREE. The HK-CA rocks have more SiO, Al,O, and less K,O0 TiO, P,0; MgO FeO >REE HFSE I than
SHO and show no Eu negative anomalies distinguishing from SHO that show light Eu negative anomalies. Therefore the HK-CA
series belong to crust-derived magma series and are originated from melting of an eclogitic lower crust the SHO series belong to
mantle-derived magma series and are originated from melting of EM I] mantle. The Cenozoic volcanic rocks were formed in back-col-
lision tectonic environment and both HK-CA and SHO series magmas should be generated at the late stage of collision process that
is  when the collision changed from compression then to strike-slip movement the SHO rocks occurred following HK-CA rocks.

Key words high-K calc-alkaline series shoshonite series Cenozoic volcanic rock source region of the Yangtze River.
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Fig.1 Distribution of Cenozoic volcanic rocks from source re-

gion of the Yangtze River
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Table 1 Series of Cenozoic volcanic rocks from source region of
the Yangize River
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Table 2 Major element % analyses of the Cenozoic volcanic rocks from source region of the Yangtze River wy/ %
MBI -1 MBI -4 MB2 MB4 MZ'1-1 MZ'l -2 MZ'2 C1601 =1 C1603 —1h C1601 -2 C1603 -2
Si0, 63.56 63.44 63.58 63.16 64.60 65.02 64.16 65.73 65.20 61.64 61.50
Al, 05 14. 40 14.36 14.39 14.52 14.26 14.36 14.34 14.35 14.25 14.41 14.53
Fe, 05 2.49 2.60 1.87 2.54 2.41 2.43 1.69 2.91 2.80 1.67 2.24
FeO 3.30 3.22 4.18 3.31 2.88 2.82 3.68 2.08 2.34 4.74 4.06
CaO 3.66 3.74 3.53 3.78 3.20 3.24 3.24 2.85 3.07 4.10 4.24
MgO 1.39 1.30 1.43 1.34 1.20 1.01 1.30 0.83 1.11 1.64 1.68
K,0 4.42 4.48 4.52 4.55 4.84 4.67 4.73 4.82 4.64 4.28 4.32
Na, O 3.60 3.43 3.65 3.54 3.49 3.54 3.36 3.36 3.32 3.57 3.54
TiO, 1.45 1.44 1.46 1.50 1.28 1.25 1.29 1.18 1.30 1.62 1.67
P,0s 0.62 0.63 0.58 0.57 0.55 0.55 0.55 0.50 0.55 0.58 0.60
MnO 0.07 0.07 0.09 0.08 0.07 0.07 0.08 0.06 0.07 0.09 0.09
H,0* 0.49 0.48 0.30 0.54 0.50 0.60 1.14 0.67 0.55 0.72 0.24
CO, 0.06 0.19 0.34 0.31 0.11 0.07 0.07 0.43 0.13 0.07 0.37
total 99.51 99.38 99.92 99.74 99.39 99.63 99.63 99.77 99.33 99.13 99.08

MB -3 MZ -4 MZ -5 MZ-6 C4019 -1 (4019 -2 (4019 -5 C1604 -1 C4004 -1 C4012 -1 C4013 -2

Sio, 62.00 61.20 61.96 61.08 60.44 61.59 61.66 69.50  67.93  66.80 67.16
AL, 0, 14.33 14.46 14.43 14.44 14.51 14.66 14.57 14.77  15.26  15.62 14.61
Fe, 0, 1.84 2.28 2.38 1.82 2.43 2.42 1.61 2.54 2.54 2.85 1.65
FeO 4.14 4.30 3.72 4.50 4.21 3.70 4.62 0.33 1.12 0.76 1.46
Ca0 4.07 4.20 4.24 4.38 4.43 4.12 4.20 1.50 2.30 2.83 2.63
MgO 1.56 1.69 1.67 1.65 1.73 1.66 1.76 0.41 0.68 0.85 1.28
K,0 4.34 4.27 4.10 4.24 4.33 4.33 4.26 4.44 4.05 3.97 4.18
Na, O 3.37 3.47 3.64 3.50 3.61 3.51 3.64 2.87 4.21 4.14 3.65
TiO, 1.43 1.60 1.64 1.63 1.63 1.65 1.72 0.36 0.46 0.52 0.36
P,0; 0.66 0.62 0.64 0.66 0.64 0.66 0.65 0.16 0.20 0.25 0.13
MnO 0.09 0.09 0.08 0.09 0.10 0.09 0.09 0.02 0.02 0.02 0.05
H,0* 1.28 0.94 0.52 0.55 0.96 0.32 0.10 2.78 1.46 0.92 2.46
Co, 0.37 0.34 0.24 0.07 0.55 0.38 0.13 0.08 0.06 0.08 0.16
total 99.48 99.46 99.26 98.61 99.57 99.09 99.01 99.76  100.29  99.61 99.78

2.2 Th Ce

1 LILE Sr Rb
Ba HFSE Ta Nb Zr Hf
3 Sr Nd
3
2 Sr Rb Ba Th 4 Sr Nd K = Ar
Ta Nb Ce Zr Hf Sm Sc . N “Nd /N ™Nd =N Ys /
Cr 4 N ¥Sr 5 EM I
2 .
. ]Nd ISr
3 Ta Nb <0.709 EMI
2003 . . I, >0.709
Ta Nb EMII

. Th Ce [Nd ]s,-
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Table 3 Trace element 10 °°

3

10°¢

analyses of the Cenozoic volcanic rocks from source

region of the Yangtze River

wy/107°

MBI -1 MBI -4 MB2 MB4 MZ'l -1 MZ'l -2 MZ"2 C1601 -1 C1603 —1h C1601 -2 C1603 -2
La 156 136 144 138 129 132 126 122 142 178 218
Ce 224 213 216 203 201 198 185 191 206 274 329
Pr 22.3 21.3 23.0 21.4 20.4 20.4 20.0 20.6 20.8 27.0 30.9
Nd 86.7 85.2 91.5 84.5 80.2 80.1 78.0 81.1 82.6 109 130
Sm 12.7 12.3 13.0 12.0 12.0 11.7 11.2 11.9 12.5 14.8 19.7
Eu 2.39 2.34 2.43 2.35 2.10 2.14 2.01 1.94 2.17 2.78 3.23
Gd 8.44 8.48 8.91 8.05 8.02 8.24 7.89 8.45 8.74 9.12 10.8
Th 1.16 1.28 1.31 1.12 1.25 1.29 1.30 1.31 1.37 1.44 1.82
Dy 6.30 6.07 6.50 5.97 6.71 6.76 6.45 7.04 6.87 6.27 7.80
Ho 1.09 1.08 1.11 1.03 1.15 1.19 1.11 1.21 1.20 1.04 1.25
Er 2.78 2.65 2.75 2.48 3.00 3.07 3.02 3.16 3.03 2.40 2.95
Tm 0.41 0.38 0.37 0.32 0.42 0.41 0.39 0.42 0.39 0.30 0.40
Yb 2.05 2.01 2.09 1.81 2.31 2.38 2.17 2.51 2.38 1.73 2.13
Lu 0.28 0.29 0.31 0.25 0.31 0.31 0.30 0.33 0.33 0.23 0.33
Y 23.6 22.2 23.0 20.9 24.5 24.6 23.8 25.2 25.8 20.5 27.3
>REE  550.20 514.58 536.28 503.18 492.37 492.59 468. 64 478.17 516.18 648.61 785.61
d3Eu 0.67 0.67 0.66 0.70 0.62 0.64 0.63 0.57 0.61 0.69 0.62
Sr 550 560 550 620 490 430 490 400 520 600 680
Rb 194 199 205 192 233 231 231 251 238 169 181
Ba 1390 1370 1 340 1450 1190 1020 1320 940 1280 1600 1620
Th 32.5 32.8 30.5 29.8 40.7 37.8 33.3 49.8 40.1 32.9 4.8
Ta 2.52 2.17 2.45 2.70 1.93 3.03 2.51 2.12 2.32 1.9 1.93
Nb 39.4 43.4 44.9 42.9 39.1 40.6 41.2 38.8 35.3 40.1 39.2
Zr 490 524 516 524 408 427 416 363 424 643 665
Hf 13 15.4 14.6 15.3 12.6 12.5 12.9 10.4 11.3 16.9 18.6
Cr 17 15 14 12 13 13 11 10 4 17 15

MB -3 MZ -4 MZ -5 MZ -6  C4019 -1 (4019 -2 (4019 -5 C1604 -1 C4004 -1 C4012 -1 (4013 -2
La 147 175 168 171 188 187 193 56.5 76.8 75.7 45.2
Ce 224 265 252 253 303 297 315 86.8 111 117 69.7
Pr 22.9 26.6 24.7 24.7 27.7 27.5 29.0 8.02 10.2 10.2 6.66
Nd 88.4 106 100 97.9 111 115 119 32.4 40.6 41.5 24.6
Sm 13.0 14.5 13.6 13.8 18.1 17.5 17.6 4.98 6.18 6.30 4.09
Eu 2.43 2.76 2.67 2.71 2.99 3.01 3.12 1.05 1.35 1.48 0.89
Gd 8.38 9.20 8.82 8.85 9.69 10.3 10.8 3.10 3.74 3.94 2.74
Th 1.29 1.40 1.24 1.37 1.65 1.47 1.70 0.55 0.57 0.57 0.40
Dy 6.19 6.24 5.77 5.79 6.92 7.03 7.26 2.16 2.37 2.71 1.87
Ho 1.06 1.05 1.02 0.95 1.14 1.22 1.26 0.39 0.45 0.46 0.33
Er 2.69 2.54 2.36 2.35 2.49 2.68 2.71 0.94 0.98 1.01 0.80
Tm 0.30 0.29 0.28 0.28 0.36 0.36 0.42 0.16 0.15 0.16 0.14
Yb 1.96 1.77 1.60 1.65 1.98 2.13 2.06 0.97 0.89 0.98 0.81
Lu 0.27 0.24 0.22 0.27 0.30 0.33 0.38 0.17 0.17 0.16 0.15
Y 21.9 20.7 19.3 19.4 23.6 25.0 24.6 8.76 8.60 9.94 7.11
> REE 541.77 633.29 601.58 604.02 698.92 697.53 727.91 206.95 264.05 272.11 165.49
d3Eu 0.67 0.69 0.70 0.71 0.63 0.64 0.65 0.77 0.80 0.85 0.77
Sr 640 630 680 630 720 670 630 470 780 850 530
Rb 182 168 167 168 174 172 168 196 161 155 177
Ba 1430 1580 1770 1 650 1670 1675 1630 1460 1705 1750 1430
Th 30.6 28.4 32.6 31.3 33.0 32.6 31.4 24.4 26.8 21.7 21.8
Ta 2.44 1.66 2.17 1.53 2.15 1.54 1.94 0.79 0.84 0.66 0.79
Nb 39.8 39.8 40.8 41.5 33.7 37.6 41.4 12.2 8.29 9.71 8.13
Zr 498 624 590 698 573 606 662 168 186 184 170
Hf 13.8 17.1 17.5 18.4 13.8 14.9 16.6 5.35 5.55 5.81 4.97
Cr 10 17 16 17 13 13 20 17 74 31 38
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Table 4 Sr and Nd isotopic compositions for Cenozoic volcanic rocks in the source region of the Yangtze River

Fig. 4 MORB-normalized trace element distribution

w Rb / w Sr / w Sm /

w Nd / N ¥Rb /

N %Sm /

10-° 10-° 10-° 10°° N g s N "Nd ha fna
MB -1 219.2 675.8  14.16 95.1 0.936  0.70939 0.0901  0.512283 -6.8
MB -4 208.2 581.7  14.51 94.62  1.032  0.70929 0.0928  0.512310 -6.3
Cl1603 -1  249.5 488.2  13.74 87.04  1.473 0.709 33 0.0955  0.512364 -5.2
Cl603 -4  257.8 485.8  14.20 88.46  1.530  0.709 66 0.0971  0.512333 -5.8
MZ -4 176.6 670.5 15.20  104.8 0.759  0.70943 0.0877  0.512276 -6.9
MZ -6 181.0 665.9 15.16  105.2 0.784  0.709 44 0.0872  0.512292 -6.6
MZ -1 116.3  1333.0  8.464  55.57  0.252  0.70749 0.0921  0.512336 -5.0
MZ -3 119.5  1565.0  9.829  71.71  0.220  0.70723 0.0829  0.512320 -5.3
Cl1604 -4  217.2 488.4  3.073  24.32  1.282  0.70777 0.092 1 0.512352  -4.6
C4012 -2 180.0 969.6  6.414  44.36  0.535 0.707 64 0.0875  0.512336 -5.0
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