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Mineral chemistry characteristics and indication significance of clinopyroxene
in mafic rock of Gaoqiao area, North Daba Mountains

WANG Kun-ming', WANG Zong-qi', ZHANG Ying-li' and WANG Gang?
(1. MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, CAGS, Beijing 100037, China;
2. China University of Geosciences, Beijing 100083, China)

Abstract: The mafic rock is exposed in Gaogiao area of the North Daba Mountains. It consists of diabase, gab-
bro-diabase, diabase-porphyrite, and pyroxene diorite, and the minerals mainly include clinopyroxene, plagio-
clase, hornblende and Fe-Ti oxide. The clinopyroxene, belonging exclusively to augite, was studied in detail us-
ing microprobe in this paper. The clinopyroxene has the evolution trend from Mg-richness to Fe-richness with
the variation of the rock from diabase-porphyrite through gabbro-diabase to pyroxene diorite. The clinopyroxene
shows high AIY (AIY =0.02~0.20, A" /AI™ =85% ~100% ), and has the feature implying that the pyrox-
ene was formed in the undersaturated alkaline basaltic magma, which is coincident with characteristics of the al-
kali series, as shown by the alkaline discrimination diagram of clinopyroxene and geochemistry of mafic rock.

The temperature and pressure of clinopyroxene are 1 132~1 164C and 0.71 X 10> ~9.30 X 10> MPa respective-
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ly, suggesting obvious deep-derived characteristics. The electric charge unbalance caused by the replacement of
I enters the octahedra to form Ca
(Mg, A" (AN, S1),04]. Because of the isomorphism of Ca>* and Na*, the clinopyroxene has high Ca and

low Na,O. The geological background and geochemical characteristics of clinopyroxene indicate that mafic rock

Si by Al is mainly compensated by Fe**, Ti mainly forms titanaugite, and A

in Gaoqiao area is the product of extension in a back-arc basin.

Key words: Gaoqiao area; clinopyroxene; mineral chemistry characteristics; indication significance
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Fig. 2 Photomicrographs (crossed nicols) of mafic rocks from Gaogiao area
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Fig. 3 Discrimination diagram of the series for pyroxene a and discrimination diagram of clinopyroxene b from mafic

rock in Gaogiao area after Morimoto 1988
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Fig. 4 Correlation diagrams of chemical composition versus Mg® for clinopyroxene from mafic rock in Gaogiao area

4.1

ro 1960 LeBas 1962
Al

Al

0.02~0.20
Al'™'= 85% ~ 100%

Ti— Ca+ Na

Si

Si0,

Kushiro 1960

Al ALY
0.10

94%  Al™

SiO,
45%
1992
Na,O 1.78%
Al ~ 5.28% Na,O + K,O 2.09% ~
Kushi-  10.26% c 3.34 ~
11.59 2
Si
Si La Sm La Sm>4.5 Th Nb y
=1 Th Ta y =1 Saun-
ders et al. 1992 Lassiter and DePaolo 1997 Neal
et al. 2002 La Sm
5.16 Th Nb v 0.94 Th Ta y 1.06
AV 2.90 —3.48 0.67 ~
Al 0.82 0.62~0.72
Zr  Hi
Rudnick 1995 Wediepohl 1995

Zr Hf 683%x10°° 16.70x10 ¢

92.40x 10 °~198%x107° 3.33x 10 °~



535

011
m 11GQB-8
® 11GOB-3
0.08 & 11GQB-15
0.06 F
B
H_,
®
& g0maf
0.02
O 1 J
0 02 0.4 0.6 0.8 1 12
(Ca+Na)(B 740
5 Ti—- Ca+ Na

Leterrier et al. 1982
Fig. 5 Ti- Ca+Na diagram of clinopyroxene from

mafic rock in Gaogiao area after Leterrier ez al. 1982

Y%

wR
Table 2 The geochemistry analyses result of host rcok

for the clinopyroxene in mafic rock for Gaogiao area

111GQB7 1116GQB11 11GQB3  11GQBY  11GQB14

SiO, 42.41 41.79 44.21 43.93 58.75
TiO, 3.57 5.40 4.06 4.34 1.28
ALOs 14.13 13.57 13.93 13.13 17.09
TFe, 05 14.98 15.75 14.87 16.17 7.19
MnO 0.16 0.22 0.24 0.23 0.11
MgO 6.64 5.59 4.74 7.31 1.72
CaO 13.06 11.14 8.27 8.6l 2.48
Na,O 1.78 2.37 4.42 2.94 5.28
K0 0.31 0.43 0.27 0.02 4.98
P,0s 0.19 0.63 1.75 0.45 0.36
LOI 2.70 2.74 2.38 2.83 0.78
99.93 99.63 99.14 99.96 100.02
G 4.28 11.59 7.43 3.34 6.53
Na,O+K,O  2.09 2.8 4.69 2.96 10.26
Zr 107° 92.40 161 198 162 683
Hf 10°° 3.33 5.21 5.79 5.21 16.70
La Sm 2.90 3.45 3.05 3.48 5.16
Th Nb v 0.82 0.67 0.68 0.76 0.94
Th Ta n  0.69 0.64 0.62 0.72 1.06
CIPW
0.58 0.74 0.62 0 0
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