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Mineral chemistry of clinopyroxenes from the Late Cretaceous shoshonitic
volcanic rocks in Northern Jiangxi Province and its geological significance

WANG Jia-ling and WU Jian-hua
(State Key Laboratory Breeding Base of Nuclear Resources and Environment, East China Institute of Technology,

Nanchang 330013, China; School of Earth Science, East China Institute of Technology, Nanchang 330013, China)

Abstract: In this paper, the authors investigated in detail chemical composition of clinopyroxene from the Late
Cretaceous shoshonite in Guangfeng and Yushan basins on the basis of electron microprobe analyses. The results
show that all clinopyroxenes are composed of augite, which contains relatively low ALO;(2.34% ~4.13%),
high TiO,(1.19% ~2.78% ) and Na,O (0.35% ~0.49% ), showing a typical alkaline series. The crystalliza-
tion temperature and pressure of clinopyroxenes from the Late Cretaceous shoshonite in Guangfeng and Yushan
basins are estimated by the formula that p (0.1 GPa) = —7.5383 +83.1692(Al), ¢t (C)=1056.8986 +
902.797 8 (Al) from Thompson et al. (1974 ). The results show that the crystallization temperatures and
pressures of clinopyroxenes are 1 151~1 202°C and 0.12~0.58 GPa respectively. The clinopyroxenes resulted
probably from fractional crystallization of relatively primitive magma in shallow magma chambers, equivalent to
the upper crust. These clinopyroxenes were identical with clinopyroxenes in alkaline olivine basalt in the shallow
source in such aspects as mineral chemical characteristics and formation environment but slightly different from

clinopyroxene phenocrysts in the alkali olivine basalt in the deep source. They are evidently different from the
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tholeiite in mineral chemical characteristics. In addition, the compositions of the clinopyroxenes are consistent

with those in intraplate basalt.
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Table 1 Electron microprobe analyses of clinopyroxenes from shoshonite in Guangfeng and Yushan basins
== YSB004 YSBOOS YSD005
FEH i Eilighih i
RE 1 2 3 4 5 1 2 3 1
S0, 49.7 48.8 50.2 49.3 50.3 50.9 50.7 50.7 50.7
TiOy, 1.79 2.03 1.49 1.58 1.40 1.32 1.34 1.19 1.65
AlLOy 2.94 3.26 2.54 3.26 3.37 2.36 2.42 2.55 2.78
Cr,05 0.01 0.04 0.06 0.30 0.03 0.04 0.05 0.19 0.03
TFeOD 9.98 10.1 9.74 9.13 9.49 9.28 9.21 8.74 9.9
MnO 0.25 0.31 ¢.28 0.27 0.28 0.31 0.26 0.27 ¢.29
MgO 14.1 13.6 14.2 13.9 14.4 14.8 14.6 14.8 14.1
Ca0 20.3 19.7 20.1 20.0 20.1 20.7 20.1 20.4 20.0
Na,O 0.35 0.47 0.42 0.47 0.39 0.39 0.39 0.36 0.46
K0 0.00 0.02 0.00 0.02 0.01 0.01 0.01 0.01 0.00
BE 99.5 98.4 99.0 98.3 99.7 100 99.1 99.2 99.9
Si 1.8747 1.8640 1.8982 1.8775 1.8846 1.9024 1.9094 1.9030 1.8975
Al 0.1253 0.1361 0.1019 0.1225 0.1154 0.0976 0.0906 0.0970 0.1025
AT 0.0055 0.0107 0.0114 0.0238 0.0332 0.0063 0.0167 0.0157 0.0204
Ti 0.0507 0.058 4 0.042 4 0.0452 0.0393 0.0371 0.0380 0.0336 0.046 4
Cr 0.0003 0.0011 0.0019 0.0092 0.000 9 0.0010 0.0013 0.0055 0.0010
Fet 0.0657 0.064 1 0.0510 0.0520 0.046 7 0.0671 0.0378 0.0520 0.0324
Fe* 0.2474 0.2567 0.255 8 0.2373 0.2495 0.2211 0.2512 0.2214 0.2789
Mn 0.0081 0.0099 0.0089 0.0086 0.0088 0.0099 0.0083 0.008 5 0.0093
Mg 0.7950 0.77157 0.8007 0.7880 0.802 4 0.8222 0.8172 0.8311 0.7852
Ca 0.8220 0.8077 0.8131 0.8165 0.8051 0.8272 0.8123 0.8222 0.8032
Na 0.0257 0.0344 0.0305 0.0346 0.0280 0.0285 0.0286 0.0260 0.0333
K 0.0001 0.0010 0.0000 0.0011 0.000 5 0.0005 0.0002 0.0002 0.0000
Wo 41.9 41.5 41.5 42.2 41.5 41.9 41.5 41.9 41.4
En 40.5 39.8 40.9 40.7 41.4 41.6 41.8 42.4 40.4
Fs 16.4 17.0 16.1 15.4 15.7 15.1 15.2 14.4 16.5
Mgt 76.7 75.9 77.3 78.0 78.0 78.8 78.7 79.8 76.8
/T 1175 1189 1159 1189 1191 1151 1154 1159 1168
p/GPa 0.33 0.47 0.19 0.46 0.48 0.11 0.14 0.19 0.27
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Continued Talbe 1

YSD006 GF003 GF004 GF005 GF006
1 2 1 2 3 1 1 2 3 1
SiO, 49.7 49.3 49.3 50.5 48.7 49.1 49.5 49.1 49.0 50.3
TiO, 1.72 1.68 1.90 1.30 2.13 2.78 2.13 2.40 2.63 1.66
ALO; 2.85 3.06 3.61 2.34 4.13 3.27 3.33 3.27 3.51 2.72
Cr,04 0.11 0.05 0.04 0.05 0.10 0.00 0.07 0.04 0.03 0.03
TFeO 10.1 12.5 9.06 8.75 9.45 11.8 11.0 11.4 11.5 9.71
MnO 0.32 0.30 0.21 0.21 0.18 0.33 0.37 0.34 0.33 0.26
MgO 13.8 14.2 14.0 14.6 13.6 12.1 12.8 12.1 12.4 14.1
CaO 20.0 18.5 20.8 20.3 20.4 20.3 20.2 20.9 20.2 20.2
Na,O 0.42 0.39 0.39 0.38 0.49 0.46 0.40 0.45 0.39 0.37
K,O 0.02 0.00 0.00 0.01 0.02 0.04 0.01 0.00 0.03 0.00
99.0 99.9 99.3 98.5 99.2 100 99.8 100 100 99.4
Si 1.8850 1.8649 1.858 6 1.909 8 1.8418 1.8569 1.869 1 1.8617 1.8533 1.8930
Aliv 0.1150 0.1351 0.1414 0.090 2 0.1582 0.1431 0.1309 0.1383 0.1467 0.1070
Alvi 0.0123 0.0013 0.0191 0.0143 0.0256 0.002 7 0.0174 0.007 7 0.0100 0.0137
Ti 0.0490 0.0480 0.0539 0.0371 0.060 5 0.0793 0.060 5 0.068 6 0.074 8 0.047 1
Cr 0.0032 0.001 6 0.0013 0.001 6 0.003 0 0.000 0 0.0020 0.0012 0.0010 0.0010
F&* 0.050 6 0.096 7 0.0620 0.0420 0.067 5 0.0267 0.0297 0.038 2 0.0244 0.038 1
Fe** 0.268 1 0.2943 0.2224 0.2339 0.2296 0.3460 0.3183 0.3216 0.3381 0.2667
Mn 0.0102 0.009 6 0.006 6 0.0069 0.0057 0.0107 0.0119 0.0109 0.0107 0.008 4
Mg 0.7777 0.798 4 0.7852 0.8254 0.7680 0.6843 0.7210 0.6814 0.7013 0.794 1
Ca 0.8122 0.7510 0.840 6 0.824 1 0.8244 0.8226 0.8190 0.8489 0.8168 0.8154
Na 0.0312 0.028 6 0.028 3 0.0276 0.0358 0.0341 0.0290 0.0332 0.028 8 0.0273
K 0.001 1 0.000 0 0.0000 0.000 3 0.000 9 0.0018 0.000 3 0.0000 0.0015 0.000 0
Wo 41.7 38.0 43.2 42.1 42.7 42.8 42.5 43.9 42.5 41.8
En 39.9 40.4 40.4 42.1 39.8 35.6 37.4 35.2 36.5 40.7
Fs 16.9 20.2 15.0 14.4 15.7 19.9 18.7 19.2 19.4 16.1
Mg~ 76.1 72.6 78.3 79.6 77.1 70.5 73.1 71.2 71.6 77.2
t C 1172 1180 1202 1151 1223 1189 1191 1189 1198 1166
p GPa 0.31 0.38 0.58 0.12 0.78 0.46 0.48 0.46 0.55 0.25
Mg” =100 x Mg Mg+ Fe*"
1 - ~43.9% En=35.2% —42.4% Fs=14.4% ~
SiO, 48.7% ~50.9%  20.2%  Wo-En-Fs
ALO; 2.34% —4.13% TiO, 1.19% TiO,
~2.78% MgO 12.1% ~14.8% CaO Al-Si
18.5% ~20.9% Na,O 0.35% ~0.49%
TFeO 8.74% ~12.5% Mg* 70.5~79.8
Al Ti Na 3
A1203 - TIOZ 3 Wass
Ti—- Ca+ Na 4 1979 4 Cr-
2
Al-

Wo=38%
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