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Table 1 Chemical compositions of clinopyroxenes
g R ik Si0;  Ti0;  ALO; Cr0;  FeOd® MnO  MgO Ca0  Na0 K0
1 Jin' Z ke 53.00 1.35 1.89 0.04 7.82 0.13 14.21 19.54 0.24 0.02
2 Jin' Z ke 509 1.19 227 2.66 7.74 0.31 13.89 18.19 0.46 0.06
3 Lin' MR 2 48.87 2.95 406 0.01 10.72 0.35 10.25 21.19 0.58 0.01
4 Lin' MR 2 48.21 3.56 4.60 0.09 11.14 0.10 10.56 20.97 0.67 0.00
5 Iin® L 49.70 0.79 515 0.01 9.34 0.12 11.69 21.91 0.45 0.00
S LR 49.93 0.67 3.96 0.10 893 0.31 11.78 19.47 0.23 0.04
7" Jat! ZatHleds 5031 2,34 2,57 0.00 12,84 0.35 12,25 17.31 0.57  0.07
8 NS pRiike 51.93  0.79 3.46 0.00 10.01 0.34 13.74 17.70 0.64 0.00
9 NS ER RS 5217 0.68 3.28 0.12 10.07 0.24 14.00 17.77 0.53 0.04
10 N Zabge sy 51,67 1.12 276 0.16 10.30 0.17 14.60 16.93 0.54  0.00
11 et HOHE 2 UMY 5071 1,08 432 0.14 9.52 0.15  14.07 18.47 0.37 0.00
12 s MRMEZ Ry 51,48 0.54 435 0.76  6.75  0.12 1471 1838 0.32 0.00
13 b MOME Z bl 51,26 0.65 2.8 0.00  8.42  0.47 13.99 21.09 0.33  0.00
14 Kyz' MEMEZaURlZed 5219 0.97 315 010 9.79  0.17 1456 17.07 0.17  0.05
15 Kyd®  HiME ZuURl4cy 48.69 1.58  7.49  0.19  8.95 0.18 12.94 19.48 0.00 0.00
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Fig. 1 Classification of clinopyroxenes
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Table 2 Cation cofficients, end member composition and mineral species of clinopyroxenes

BL 6 AU AL Rl 5T R B 3 1 Rk 5ty B3 441 e
¥ B s
Si Ti Al Cr Fe Mn Mg Ca Na K X Wa X En % Fs
1 1.982 0.038 0.083 0.001 0.245 0.004 0.792 0.782 0.017 0.001 0.430 0.436 0.134 WilikEs
2 1.933 0.034 0.101 0.080 0.245 0.010 0.784 0.738 0.034 0.003 0.418 0.444 0.139 WiliwEs
3 1.866 0.085 0.183 0.000 0.342 0.011 0.583 0.867 0.043 0.000 0.484 0.325 0.191 iEfEA
4 1.828 0.101 0.206 0.003 0.353 0.003 0.597 0.852 0.049 0.000 0.473 0.331 0.196 HHA
5 1.874 0.022 0.229 0.000 0.295 0.004 0.657 0.885 0.033 0.000 0.485 0.360 0.156 iE#{
6 1.940 0.020 0.181 0.003 0.290 0.010 0.682 0.811 0.017 0.002 0.455 0.383 0.163 &M Af
7 1.921 0.067 0.116 0.000 0.410 0.011 0.697 0.708 0.042 0.003 0.390 0.384 0.226 i##A4
8 1.949 0.022 0.153 0.000 0.314 0.011 0.769 0.712 0.047 0.000 0.397 0.428 0.175 WMili#Es
9 1.952 0.019 0.145 0.004 0.315 0.008 0.781 0.712 0.038 0.002 0.394 0.432 0.174 ¥E#E4N
10 1.946 0.032 0.123 0.005 0.324 0.005 0.820 0.683 0.039 0.000 0.374 0.449 0.178 (il 4
11 1.901 0.030 0.191 0.004 0.289 0.005 0.786 0.742 0.027 0.000 0.406 0.430 0.163 FH#
12 1.929 0.015 0.192 0.023 0.212 0.004 0.822 0.738 0.023 0.004 0.417 0.464 0.119 P47
13 1.923 0.018 0.126 0.000 0.248 0.015 0.782 0.847 0.024 0.000 0.451 0.417 0.132 WA
14 1.957 0.027 0.139 0.003 0.307 0.005 0.814 0.686 0.012 0.002 0.380 0.450 0.170 %l #% 41
15 1.814 0.044 0.329 0.006 0.280 0.006 0.719 0.778 0.000 0.000 0.438 0.405 0.158 {Hii#n
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Table 3 Unit cell volumes, densities and refractive indices of clinopyroxenes

5 SRR 107 am® B geem™ PRI | FEY BBV 107 Yam® B geem™ Y P
1 438. 340 3.345 1. 696 9 438. 010 3. 371 1. 696
2 438. 030 3.374 1. 708 10 437. 690 3.374 1. 699
3 442. 690 3. 406 1.718 11 438. 710 3. 370 1. 699
1 442. 650 3.414 1.723 12 436. 610 3.340 1. 692
5 442. 500 3.374 1. 700 13 442,000 3.357 1. 696
6 439. 480 3.367 1. 696 14 436. 590 3.366 1. 697
7 439. 680 3.418 1.714 15 438. 490 3.375 1. 704
8 438. 020 3.371 1. 696
Frr e 1 Ml .
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Fig. 3 Evolutionary trend of clinopyroxenes in different volcanic rock series
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Table 4 Equilibrium temperatures and pressures between clinopyroxene and melt as well

as oxygen fugacity of magma

S 30 ik g C I 13/ GPa lef o, Algf o,
1 hin' Zul 1229 0. 963 -0.79 6. 71
2 Iin? Siibs 1048 0. 046 - 2.47 7. 89
3 NS ik 1128 0. 527 - 4.59 4.36
4 I’ Siibs 1116 0. 384 - 4.91 4.29
5 INE Lot 1186 0.731 - 1.21 6.91
6 I’ B & B 2 1175 0. 457 - 3.58 4.84
7 Jat? Bl 2 O e 1166 0. 366 - 3.77 4.80
8 Kz B & U 2 1181 0. 141 - 4.75 3.79
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Table 5 Zr, Y, Ti and Ce abundances of Cpx— bearing volcanic rocks ( x 10~ %)

F 5 2 /r Y Ti Ce
1 1 ol 4 120. 1 28.3 10750 67.6
2 g o 4 107. 7 21.0 17310 126.0
3 izl 217. 1 29.9 9850 149.0
4 a2l 193.7 17.9 6178 110.0
5 BEaha 107.0 17.1 6019 65.2
6 BEaha 123.9 13.6 6655 66. 5
7 gl H 41 156. 7 17. 4 7176 85.0
¥ .
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Fig. 10 Zr—Zr/Y diagram
WPB— N Z o s IAB—8) 9 & o A 11 Zr —Ti KR H( Pearce %, 1982)
MORB —JErf F 2000 1.2 3 430 vl A Fig. 11 Zr —Ti diagram
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Mineral Chemistry and Genetic Significance of Clinopyroxenes
from the Mesozoic Volcanic Rocks in Western Hills of Beijing
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Key words: clinopyroxene; mineral chemistry; genetic significance; volcanic rock; West-

ern Hills of Beijing
Abstract

Outcrops of M esozoic volcanic rocks are quite widespread in Western Hills of Beijing.
Among them, basic_intermediate voleanic rocks have phenocrysts and microcrysts of clinopy-
roxens. Based on a study of mineral chemistry of clinopyroxene, the author has found that

clinopyroxenes are mostly augites and subordinately diopsides. The unit cell volumes, densities
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and refractive indices of clinopyroxenes are calculated. The results show that augites have
smaller unit cell volumes than diopsides. Equilibrium temperatures and pressures between
clinopyroxene and melt, oxygen fugacity of magma and depth of magma chambers are comput-
ed. The depth of magma chambers of different volcanic rocks are as follows: basaltic magma of
the first member of Nandaling Formation is 32km, magma of basaltic andesite and that of
shoshonite_latite of the third member of Tiaojishan Formation are 24 km and 12~ 17 km re-
spectively. The equilibrium temperatures between clinopyroxene and melt are as follows:
basltic magma is 1229 'C, magma of basaltic andesite is 1186 C, magma of shoshonite_latite is
1165~ 1181 C, and magma of latite is 1048~ 1128 C. From Early Jurassic to Early Creta
ceous, magmatic activity shows the following common characteristics: chemical composition of
magma varies from basic to acid, the depth of magma chambers tends to become shallow, the
equilibrium temperatures between clinopyroxene and melt change from high to low. The view-
points are advances on the basis of analyzing mineral chemistry, rock chemistry and trace ele-
ments. The voleanic rocks studied in this paper belong to the high_potash cale— alkaline series
and shoshonite series, the magmatism is controlled chiefly by partial melting, the tectonic envi-
ronment of magmatic activity is mainly the inside of continental plate and subordinately island

arc.



