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The genesis of two types of Late Mesozoic intermediate-felsic volcanic
rocks in Lishui Basin, Lower Yangtze valley

GAO Xiao-feng"'?, GUO Feng', LI Chao-wen!?and CAI Guan-giang'*?
(1. Key Laboratory of Marginal Sea Geology, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,
Guangzhou 510640, China; 2. Graduate School of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Major element, trace element and Sr-Nd isotope data of two types of Late Mesozoic metaluminous and
high-K calc-alkaline intermediate-felsic volcanic rocks from the Lishui Basin in Lower Yangtze valley are reported
in this paper. The first type is represented by the trachyandesites occurring in the LLongwangshan Formation.
These rocks span a SiO, range of 58.0% ~58.9% , characterized by significant LILE (e.g.,Rb=104x10 ¢~
117%10 %, Ba=651x10 ~695x10 °) and LREE (e.g., Ce=47.44>x10 ©~48.96x10 °) and Nd-Ta
depletion with insignificant Eu anomalies (Eu/Eu™ =0.87 ~1.01, with an average of 0.95), and similar Sr
and Nd isotopic compositions [¥Sr/*Sr(i) =0.705 51~0.705 57, eNd(z)= —3.6~ —2.9] to the contempo-
raneous mafic lavas. These rocks are spatially coeval with the mafic volcanic rocks and are interpreted as the dif-
ferentiates of the basaltic magmas after removal of a fractional assemblage of amphibole + plagioclase + apatite.
The second type is composed of trachytes occurring in the Dawangshan Formation. These rocks span a SiO,

range of 61.9% ~66.4% and MgO range of 1.07% ~2.56% , showing similar trace element features to trachy-
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andesites of the Longwangshan Formation. Compared with basalts and trachyandesites from the Longwangshan
Formation, they have higher K,O, Rb, Th, REE, HFSE, lower FeOy, TiO,, P,Os, CaO, Sr and compatible

element contents, and more radiogenic Sr and less radiogenic Nd isotopic compositions [¥Sr/*Sr(i) =0.706 63

~0.708 13; eNd(t)= —7.7~ —4.8]. The unique characteristics (e.g., K-rich, metaluminous and dacitic

compositions) in these rocks argue against an origin of crust-derived melts. It is thus considered that these melts

as differentiates of the primary basaltic magmas were subjected to assimilation and fractional crystallization.
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Table 1 Major w; % and trace element wy 10~ concentrations of Late Mesozoic intermediate-felsic volcanic rocks

from Lishui Basin Lower Yangtze region

20LS-1 20LS-2 20LS-28 20LS-30 20LS-31 20L.S-33 20L.S-34 20LS-35 20L.S-37 20L.S-38 201.S-39 20L.S-41 20L.S-43 20L.S-44 20L.S-46 20L.S-47

SO, 57.69 56.64 56.74 57.93 57.58 56.70 61.17 61.36 62.11 59.80 59.90 62.00 61.25 60.22 61.00 58.46
ALO;  15.54 15.45 15.39 15.22 15.48 15.32 14.56 14.83 14.81 14.96 14.89 14.27 14.89 14.97 14.57 14.40

Fe,0O;  6.36 5.56 6.08 5.8 6.38 5.93 1.23 1.46 1.49 4.20 3.87 1.60 3.92 4.36 1.57 4.54
FeO 1.27 1.55 1.52 1.58 1.28 1.55 2.63 2.50 2.53 0.98 1.33 2.03 1.50 1.20 2.52 1.35
MgO 3.14 2.70 3.12 2.87 3.12 3.13 1.46 1.57 1.76 1.76 2.08 1.00 2.24 2.20 1.41 2.42
CaO 5.18 6.85 5.80 6.05 5.54 6.10 3.64 4.22 4.03 4.41 4.64 4.08 3.53 3.8 3.77 5.30
Na,O 3.85 3.77 3.78 3.61 3.75 3.71 2.19 2.25 2.59 3.49 3.44 2.39 3.49 3.65 2.34 3.33
K,O 3.82 3.61 3.94 3.8 3.70 3.88 5.54 4.98 4.66 4.03 3.92 5.24 4.08 3.87 5.10 3.55
MnO 0.12 0.14 0.15 0.11 0.11 0.13 0.07 0.08 0.10 0.10 0.11 0.09 0.09 0.11 0.09 0.11
TiO, 0.86 0.84 0.86 0.86 0.8 0.86 0.45 0.48 0.47 0.63 0.63 0.44 0.64 0.68 0.47 0.68
P,0s 0.40 0.38 0.41 0.39 0.40 0.40 0.19 0.20 0.20 0.25 0.24 0.19 0.25 0.25 0.19 0.28
LOI 1.49 224 1.93 1.44 1.51 2.01 6.65 5.85 5.05 5.17 4.73 6.46 3.90 4.42 0.76 5.37

Total  99.72 99.73 99.72 99.73 99.73 99.72 99.78 99.78 99.80 99.78 99.78 99.79 99.78 99.78 99.79 99.79
Mg 0.45 0.43 0.45 0.43 0.44 0.45 0.41 0.43 0.45 0.40 0.44 0.34 0.45 0.44 0.39 0.44
ACNK 0.78 0.68 0.73 0.72 0.76 0.72 0.90 0.8 0.8 0.82 0.81 0.84 0.90 0.87 0.90 0.76

\Y% 223 215 228 229 217 232 86 88 88 148 130 81 140 145 83 134

Cr 21 20 22 22 22 22 34 36 36 26 25 31 29 27 37 29
Co 22 22 22 21 21 22 11 11 12 14 16 11 16 15 13 17
Ni 12 12 11 11 13 11 11 12 11 11 10 10 10 10 13 12
Rb 110.3 104.2 111.7 109.3 105.8 117.7 172.8 158.3 160.9 145.5 139.9 184.2 145.1 126.0 174.3 125.2
Sr 685 639 627 728 682 707 248 326 226 237 342 209 310 268 202 343

Ba 635 695 680 668 676 651 657 654 691 615 610 689 623 551 682 624

Th 7.63  7.50 7.56 7.67 7.68 7.84 15.16 15.20 15.14 14.01 14.10 15.02 14.22 13.56 14.17 12.41
U 2.55  2.95 2,40 2.46 2.52 2.75 4.15 4.35 4.24 3.00 3.87 4.36 4.15 4.04 4.09 5.03
Nb 7.06 7.13 6.87 6.99 7.73 7.13 9.71 9.66 9.68 9.63 9.48 9.75 9.96 9.97 9.28 8.90
Ta 0.50 0.47 0.56 0.51 0.53 0.51 0.8 0.77 0.78 0.75 0.8 0.77 0.82 0.8 0.73 0.73

Zr 111 104 109 107 109 108 132 124 121 133 126 141 122 124 129 120
HI 4.42 3.38 3.65 3.44 3.58 3.49 3.98 3.92 3.54 4.26 4.03 4.11 3.96 4.40 4.10 3.83
Y 19.7 20.8 20.9 20.0 20.1 20.2 17.9 18.5 18.6 20.7 22.2 17.8 20.8 21.0 17.0 20.0
La 23.1 23.4 23.2 23.2 23.8 23.5 34.1 33.9 34.4 32.8 32.9 32.7 33.4 31.5 32.8 30.2
Ce 47.4 48.8 49.0 47.4 48.6 49.0 61.7 64.7 66.0 60.2 64.6 62.3 63.4 63.2 61.6 58.7
Pr 5.54 5.74 5.77 5.49 5.8 554 6.61 6.77 6.8 6.97 6.84 6.383 7.06 7.05 6.29 6.49
Nd 23.1 23.3 24.1 23.4 233 22.1 24.4 250 24.7 25.0 26.0 22.8 26.9 26.7 22.6 24.9

Sm 4.88 5.05 5.04 4.90 5.41 4.97 4.56 4.51 4.46 5.23 5.43 4.18 5.57 5.29 4.02 4.68
Eu 1.58 1.51 1.57 1.50 1.46 1.46 1.18 1.21 1.23 1.29 1.38 1.18 1.34 1.35 1.03 1.34
Gd 4.54 4.38 4.67 4.55 4.63 4.60 3.65 3.93 3.88 4.61 4.66 3.80 4.31 4.74 3.65 4.26
Tb 0.67 0.67 0.65 0.65 0.67 0.67 0.57 0.57 0.57 0.65 0.67 0.54 0.67 0.70 0.53 0.67
Dy 3.74 3.67 3.63 3.76 3.77 3.81 3.27 3.29 3.29 3.80 3.70 3.16 3.69 3.52 2.8 3.70
Ho 0.8 0.69 0.70 0.71 0.73 0.71 0.62 0.62 0.61 0.69 0.71 0.59 0.70 0.74 0.56 0.71
Er 2.07 2.03 2.20 2.03 2.08 2.21 1.95 1.8 1.92 2.13 2.24 1.87 2.05 2.07 1.8 2.19
Tm 0.28 0.30 0.30 0.32 0.30 0.26 0.24 0.30 0.28 0.33 0.26 0.25 0.30 0.31 0.27 0.30
Yb 1.81 1.96 1.98 2.14 1.99 2.05 1.95 1.99 1.97 2.05 2.16 1.86 2.08 2.09 1.8 1.8
Lu 0.29 0.32 0.31 0.29 0.30 0.26 0.31 0.28 0.30 031 0.34 0.30 0.32 0.29 0.28 0.30
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Fig. 3 SiO, versus major element and trace element plots of Late Mesozoic intermediate-felsic volcanic rocks in Lishui Basin
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Table 2 Sr-Nd isotope data of Late Mesozoic intermediate-felsic volcanic rocks in Lishui Basin Lower Yangtze valley

20LS-1 20LS-30 20LS-33 20LS-37 20LS-39 20LS-43 20LS-44 20LS-47
Rb 110.3 109.3 117.7 160.9 139.9 145.1 126.0 125.2
Sr 685 728 707 226 342 310 268 343
8Rb %Sy 0.4662 0.4343 0.4817 2.0611 1.1830 1.3536 1.3615 1.0554
8Gr 86Sr+26  0.706467 £20 0.706341+19 0.706481 +18 0.712081+10 0.709118 15 0.70936+20 0.709456+25 0.708651 + 19
7Sy %Gy | 0.70557 0.70551 0.70556 0.70813 0.70685 0.70676 0.70684 0.70663
Sm 4.88 4.90 4.97 4.46 5.43 5.57 5.29 4.68
Nd 23.12 23.37 22.11 24.67 25.97 26.90 26.68 24.91
47Sm 4Nd 0.1277 0.1267 0.1358 0.1093 0.1264 0.1253 0.1199 0.1135
3Nd "Nd+26 0.512395£8 0.51242+11 0.512434£10 0.512168+9 0.512301+9 0.512282+8 0.512325+10 0.512235+ 10
eNd ¢ -3.6 -3.0 -2.9 -7.7 -5.4 -5.7 -4.8 6.4

tpu Ga 1.3 1.3 1.4 1.4 1.5 1.5 1.3 1.4
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