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Geologic sketch map of the Xiaoxiong Caldera,
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Fig. 1

Zhejiang Province
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Fig. 2 Characters of rhyolite and syenite-porphyry of hand specimen and microscope
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Table 1 Contents of major elements. trace elements and characteristic parameters of the rhyolite and syenite-porphyry of Xiaoxiong Caldera
FHITEEE/ % i JC R /106

GTE R
SiO2 Al2O3 CaO Fe203 FeO K20 MgO MnO Na2O P20;5 TiO2 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm
17XX-2-1 69.45 14.72 0.44 1.57 0.66 6.13 0.30 0.08 3.81 0.12 0.56 156 263 29.9 115.0 16.0 2.26 10.8 1.74 8.78 1.79 5.09 0.79
(ﬁ 17XX-2-2 70.03 14.16 0.62 1.72 0.77 5.88 0.37 0.11 3.63 0.11 0.53 128 235 26.5 89.4 14.8 2.08 10.7 1.68 8.81 1.81 5.34 0.82
iux;, 17XX-2-3 72.45 14.00 0.19 1.85 0.27 6.93 0.09 0.09 2.74 0.09 0.46 96 180 19.6 66.9 11.2 1.66 8.37 1.40 7.51 1.58 4.76 0.74
17XX-2-4 67.91 15.00 0.65 1.60 0.90 6.07 0.41 0.09 5.30 0.15 0.67 202 352 40.0 139.018.6 2.65 12.9 1.77 9.07 1.65 4.73 0.69
17XX-3-1 65.45 16.38 0.66 2.45 0.88 6.13 0.63 0.07 5.20 0.28 0.86 127 223 25.8 100.0 15.1 3.96 10.5 1.49 7.34 1.36 3.70 0.53
17XX-3-2 65.50 16.18 1.04 2.63 0.66 5.44 0.55 0.07 5.57 0.28 0.85 128 225 26.4 101.0 15.0 3.97 10.5 1.50 7.29 1.39 3.81 0.53
17XX-3-3 64.04 16.06 1.39 2.31 0.84 6.41 0.71 0.10 4.62 0.27 0.84 134 237 27.8 104.0 15.7 4.30 11.2 1.61 7.54 1.45 3.83 0.55
17XX-3-4 64.80 16.20 1.29 2.55 0.56 5.91 0.58 0.09 5.01 0.27 0.81 122 212 25.2 91.2 14.1 3.72 10.0 1.44 7.04 1.33 3.78 0.51
17XX-3-5 65.10 15.93 1.20 2.39 0.59 6.14 0.60 0.09 4.83 0.27 0.79 127 232 26.3 89.7 15.2 3.94 10.8 1.51 7.45 1.38 3.70 0.54
17XX-6-3 63.71 16.34 1.54 2.21 1.24 5.81 0.97 0.11 4.94 0.31 0.91 135 243 27.8 105.0 15.9 4.13 10.8 1.56 7.59 1.48 3.90 0.54
17XX-6-4 64.03 16.26 1.62 2.35 1.02 6.52 0.94 0.12 4.53 0.30 0.90 140 254 28.5 106.0 16.7 4.25 12.1 1.61 7.93 1.45 3.85 0.56
1F 17XX-6-5 63.68 16.02 1.74 1.87 1.56 6.18 0.98 0.12 4.60 0.31 0.91 136 242 29.6 107.0 16.0 4.13 11.1 1.65 7.49 1.49 3.81 0.55
Ig; 17XX-6-6 64.44 16.36 1.56 2.02 1.24 6.28 0.87 0.11 4.73 0.29 0.87 140 248 28.3 106.0 16.2 4.06 11.3 1.57 7.70 1.42 3.86 0.56
H17XX-6-7 63.93 16.19 1.79 1.86 1.56 6.04 1.01 0.12 4.76 0.31 0.90 134 239 27.9 108.0 15.8 4.14 10.8 1.57 7.53 1.45 3.94 0.55
17XX-6-8 63.66 15.93 2.22 1.97 1.81 5.65 1.10 0.12 4.64 0.38 0.98 131 242 27.8 101.0 16.3 3.99 11.9 1.60 8.05 1.44 3.85 0.58
06SM-1* 62.90 16.71 1.90 2.08 1.50 5.76 0.96 0.10 5.35 0.30 0.92 115 225 26.1 97.9 14.2 3.96 10.3 1.37 6.91 1.32 3.46 0.51
06SM-4a* 58.39 15.52 4.01 3.41 3.31 4.26 2.18 0.13 4.34 0.75 1.60 128 256 31.0 124.8 19.7 5.68 15.2 1.98 10.48 2.04 5.10 0.73
06SM-4b* 59.00 15.56 3.74 3.26 3.06 4.37 2.09 0.14 4.52 0.72 1.54 92 186 21.9 87.3 13.8 3.83 10.3 1.39 7.25 1.42 3.44 0.51
06SM-11* 59.74 15.69 3.48 3.08 2.82 4.69 1.93 0.13 4.34 0.69 1.46 93 182 21.8 87.4 13.5 3.69 10.1 1.37 7.30 7.30 1.40 3.56
06SM-12* 62.50 16.53 1.59 2.57 1.90 6.01 0.79 0.13 4.90 0.38 1.03 109 219 25.2 96.1 14.1 3.71 10.3 1.35 7.23 1.38 3.65 0.52
06SM-13* 62.86 16.46 1.84 2.33 1.71 5.97 1.07 0.15 4.94 0.31 0.96 111 226 25.5 95.6 14.0 3.86 10.0 1.33 7.18 1.32 3.53 0.49

Tl TR /1076 FEE S8

i 25 5
Yb Lu Y Cs Rb Ba Th U Nb  Ta Sr Hf Zr Sc \Y% Co Ni Ga Pb  Rb/Sr Th/Nb Nb/Yb

17XX-2-1 5.10 0.84 51.8 3.74 194 368 14.8 2.21 31.6 1.81 58 17.3 766 8.9 12.6 0.59 0.60 26.2 28.4 3.33 0. 47 6. 20
M 17XX-2-2 5.59 0.91 45.7 3.43 173 363 17.6 2.36 32.5 2.07 51 17.7 722 8.1 11.7 0.68 0.74 23.6 32.7 3.39 0. 54 5. 81
% 17XX-2-3 4.87 0.80 43.9 3.50 224 347 17.5 2.87 35.0 2.03 45 16.0 636 7.3 9.3 0.76 0.77 21.6 29.0 5.01 0. 50 7.19
17XX-2-4 4.70 0.74 47.3 2.22 128 215 9.06 1.71 19.3 1.18 29 17.6 962 9.2 14.6 0.47 0.84 26.9 26.3 4.48 0. 47 4.11
17XX-3-1 3.32 0.55 37.0 3.02 140 1796 6.24 1.01 17.9 1.02 101 11.5 589 10.6 17.8 0.92 0.26 20.2 19.0 1.39 0. 35 5.39
17XX-3-2 3.31 0.56 36.5 2.72 131 1706 6.15 1.03 187 1.00 111 11.4 586 10.7 18.1 0.90 0.35 20.2 18.7 1.18 0.33 5.65
17XX-3-3 3.45 0.57 36.3 3.75 83 2055 6.44 0.99 17.4 1.02 102 11.9 598 10.6 16.7 1.03 0.73 22.5 17.8 0.81 0.37 5. 04
17XX-3-4 3.27 0.55 36.4 3.54 84 1874 5.97 1.00 18.8 1.01 113 11.1 589 10.0 17.3 0.92 0.46 22.0 15.1 0.74 0.32 5.75
17XX-3-5 3.42 0.54 34.5 3.37 127 1854 6.36 0.99 16.7 0.99 98 11.3 572 10.0 15.6 0.91 0.39 21.3 14.8 1.29 0. 38 4. 88
17XX-6-3 3.61 0.56 32.9 2.90 82 2058 6.98 1.01 16.2 1.03 159 12.2 592 11.4 23.7 2.02 1.17 23.3 17.7 0.51 0.43 4. 49
17XX-6-4 3.44 0.56 37.8 3.30 125 2160 6.65 0.99 17.6 1.03 165 12.2 617 12.3 21.2 1.52 0.66 22.5 17.4 0.76 0. 38 5.12
1E 17XX-6-5 3.55 0.58 39.3 3.32 106 1937 6.60 1.10 19.7 1.04 176 12.2 636 11.8 23.3 1.86 1.41 24.7 18.0 0.60 0. 34 5.55
}g; 17XX-6-6 3.46 0.56 39.9 3.10 115 1980 6.54 1.03 17.6 1.01 159 11.6 605 11.2 20.6 1.37 0.62 23.3 17.6 0.72 0. 37 5.09
A 17XX-6-7 3.46 0.57 38.0 3.32 96 1928 6.52 1.08 19.3 1.03 178 11.8 619 11.1 23.4 1.90 1.09 24.2 18.1 0.54 0. 34 5.58
17XX-6-8 3.44 0.58 41.7 2.13 77 1915 6.79 1.12 18.2 1.03 215 11.3 592 12.8 33.4 3.70 1.40 23.0 18.0 0.36 0.37 5.29
06SM-1* 3.18 0.52 32.9 74 1880 6.44 15.9 0.94 140 10.3 597 11.2 19.3 2.31 1.90 21.2 17.6 0.53 0.41 4. 98
06SM-4a* 4.41 0.70 48.9 76 2171 7.89 21.2 1.35 486 12.1 615 21.7 113.013.87 4.88 26.9 21.7 0.16 0. 37 4. 81
06SM-4b* 3.14 0.49 33.7 — 53 1541 5.69 — 14.9 0.93 325 8.6 457 14.4 71.7 8.88 45.91 19.1 16.1 0.16 0. 38 4.75
06SM-11* 0.52 3.17 35.1 — 67 1488 6.50 — 16.1 0.99 347 8.8 474 15.0 65.5 8.91 3.34 20.6 15.8 0.19 0.40  30.82
06SM-12* 3.20 0.52 33.3 — 79 1986 6.01 — 15.9 0.96 220 10.2 580 11.7 33.9 4.28 3.23 21.2 17.2 0.36 0. 38 4.95
06SM-13* 3.19 0.50 032.3 — 67 1951 6.54 — 16.5 0.96 187 10.6 607 11.4 24.5 3.14 4.13 22.3 19.7 0.36 0. 40 5.16
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Chondrite-normalized REE distribution diagram (a) and primitive mantle-normalized spider diagram (b) for the
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Petrogenesis and magmatic process of Late Cretaceous volcano-intrusive
complex from Xiaoxiong Caldrea, Eastern Zhejiang Province

GAO Li"*, HONG Wen-tao *, YANG Zhu-liang”, YU Ming-gang *
(1. Chinese Academy of Geological Sciences, Beijing 100037, China ;
2. Nanjing Center , China Geological Survey, Nanjing 210016, China)

Abstract : Xiaoxiong Caldera is a well-outcropped Late Cretaceous volcanic apparatus situated in eastern
seashore of Zhejiang Province, which indicates the end of Mesozoic large-scale silicic volcanic activity of
southeastern China. Rhyolite and syenite-porphyry were two important rock types of the volcano-intrusive
complex outcropped in the caldera. Petrologic and geochemical studies showed that both of them had expe-
rienced different crystal differentiation processes, of which the syenite-porphyry were controlled by Augi-
te+ Apatite+ Ti-Fe oxide differentiation while the rhyolite controlled by the differentiation of alkaline feld-
spar+apatite+zircon. Parent magmas of the both were originated from the remelting of the source crustal
material but each had undergone a relatively independent evolution process, rather than the continuous
magmatic evolution in one magma chamber. It is inferred that there should have some sub-magmatic cham-
bers at different depths which contributed an integrated magmatic system beneath the Xiaoxiong Caldera
and resulted in the variety of rock type. Thus it suggests that the intrusive rocks of the Late Mesozoic vol-
cano-intrusive complexes in Southeastern China may probably not be supposed to the accumulate part of
the lower magma chamber.

Key words: crystal fractionation; volcano-intrusive complex; magmatic system; Xiaoxiong Caldera;

Zhejiang Province



