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Mineralogy of clinopyroxene from Pobei mafic-ultramafic complex in Beishan
area, Xinjiang, and its geological significance

LIU Yan-rong', LU Xin-biao"?, MEI Wei! and DAI Yu-cai®
(1. Faculty of Resource Department, China University of Geosciences, Wuhan 430074, China; 2. State Key Laboratory of Geologi-
cal Processes and Mineral Resources, China University of Geosciences, Wuhan 430074, China; 3. No. 6 Geological Party, Xinjiang
Bureau of Geology and Mineral Exploration and Development, Hami 839000, China)

Abstract: As the major rock-forming mineral in Pobei mafic-ultramafic complex, clinopyroxene is distributed in
almost every rock phase. In order to find out the nature, evolution and tectonic setting of magma, the authors
analyzed chemical compositions of clinopyroxene by means of EPMA and LA-ICPMS. The results demonstrate
that cliopyroxene is characterized by SiO,(51.05% ~54.00% ), MgO (13.95% ~17.64% ), CaO (19.87% ~
23.56% ), FeO (3.44% ~6.58% ), TiO,(0.13% ~1.36% ), ALO;(2.17% ~4.21% ), Na,O (0.17% ~
0.50% ), and Cr,O3(0.01% ~1.27% ). The clinopyroxene discrimination diagrams show that the parent mag-
ma was sub-alkaline tholeiite and probably formed in an island arc setting. Clinopyroxene thermobarometer cal-

culation shows that the crystallization temperature was from 1 141°C to 1221C. SREE and (Ce/Yb)y values
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suggests that magma crystallization was intensified from wehrlite and olivine pyroxenite to olivine gabbro and

hornblende gabbro. Combined with other data available, the authors believe that the magma was assimilated

when it experienced fractional crystallization. Wehrlite and olivine pyroxenite have more SiO, and Na,O, which

might have come from biotite quartz schist, whereas olivine gabbro and hornblende gabbro have more CaO,

which probably came from marble. Wehrlite and olivine pyroxenite have lower FeO and were assimilated by bi-

otite quartz schist, which might have led to sulfide segregation.

Key words: Pobei mafic-ultramafic complex; clinopyroxene; igneous series; tectonic setting; assimilation
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Fig. 2 Photomicrographs of representative rocks from Pobei complex (crossed nicols)
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Fig. 5 Chondrite-normalized REE patterns a and primitive mantle-normalized trace elements patterns of clinoproxenes

b after Sun & McDonough 1989
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Table 3 Crystallization temperatures of clinopyroxenes Ca Al 1 3
11 )
py-1-2-6 1214 1157 MgO CI‘203 A1203
py-1-2-4 1201 1163
ps-5-1-2 1196 1160
_psSl4 1208 1160 SiO, Na,O
ps-7-1-1 1153 1149 CaO
ps-7-1-3 1179 1153
ps-7-1-4 1181 1160
ps-7-1-6 1145 1142 2006 2009
py-3-1-3 L1s2 1146 2006 Sr Nd Pb Os
py-3-1-4 1168 1155
py-3-1-6 1179 1155
ps-2-3-4 1221 1164 2011 Sr Nd
ps-2-3-3 1213 1161
py-4-1-9 1172 1156 0 0
py-4-1-6 1159 1152 3% ~10%
py-4-1-2 1154 1150
py-5-1-6 1173 1157
py-5-1-3 1141 1144
py-5-1-1 1157 1150
2009
1992 983 ~1 288C Ca
Si Al
Na
5.2.3 Wendlandt 1982
— SCSS FeO Lightfoot
Mg Ca & Hawkesworth 1997 Ripley 2003
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