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The exsolution assemblage of sillimanite in quartzofeldspathic gneiss
of the Larsemann Hills, East Antarctica

REN Liu-dong', WANG Yan-bin', LIU Xiao-chun? and ZHAO Yue?
(1. Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. Institute of
Geornechanics, Chinese Academy of Geological Sciences, Beijing 100081, China)

Abstract: The exsolution assemblage of sillimanite from quartzofeldspathic gneiss in the Larsemann Hills of East
Antarctica consists of magnetite, ilmenite-hematite and quartz exsolution laminae and minor orthopyroxene. A
compositional analysis shows that the sillimanite primarily crystallized at high temperature has not only Fe* but
also Fe2t, Mg?" and Ti*" substitutes. Iron oxides can be as high as 2.9% . With the decreasing temperature,
the solubility of the other components in sillimanite decreased and most of the dissolved components were ex-
solved, resulting in the formation of the exsolution texture. The sillimanite stable at low temperature is dominat-
ed by Fe** substitution for Al in the octhedral coordination. The iron replacement of sillimanite may somewhat
affect the physico-chemical calculation and exert negative effects on sillimanite mineralization. The Fe substitu-
tion in sillimanite has an insignificant effect on a but a substantial effect on b, especially on ¢ values of the crys-
tal cell lattice. These results are to some extent contradictory to the previous conclusions.
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Table 1 Electronic microprobe analyses of sillimanite exsolved orthopyroxene and garnet hosting fibrolite
126-3 20618 127-2 9112-11
SiO, 38.46 36.95 36.40 53.44 37.56 36.72 3638 37.05 37.01 37.10 37.00
TiO, 0 0.03 0.01 0.05 0.05 0.023 0.003 0.013 0.085 0.016 0.004
ALO; 22.25 61.66 62.17 4.80 62.72 61.52 61.63 61.94 62.81 62.11 61.89
Cr0; 0.03 0.01 0.04 0 0.029 0.008 0.017  0.048 0.062 0 0.022
MgO 12.09 0 0.01 24.93 0.024 0.072 0.109 0.018 0 0 0.001
CaO 1.77 0 0 0.04 0.037 0.024 0.029 0.008 0.007 0.02 0.021
MnO 0.47 0 0 0.32 0.015 0 0.004 0 0 0 0
FeO 24.69 1.17 1.46 15.35 0.801 1.01 0.988 1.063 0.93 0.859 0.954
Na,O 0 0 0.01 0.07 0 0 0.004 0.018 0.019 0 0
K,O 0.01 0.01 0.01 0.03 0 0 0.002 0.013 0.002 0.001 0
Total 9977 99.83 100. 11 99.03 101.24 99.38 99.17 100.18 100.93 100.11 99.90
Si 1.957 1.004 0.989 1.933 1.005 1.002 0.995 1.003 0.994 1.004 1.004
Ti 0 0.001 0 0.001 0.001 0.001 0.000 0.000 0.002 0.000 0.000
Al 1.334 1.975 1.991 0.205 1.978 1.979 1.987 1.977  1.989 1.981 1.979
Cr 0.001 0 0.001 0 0.001 0 0 0.001  0.001 0 0.001
Mg 0.917 0 0 1.345 0.001 0.003 0.004 0.001 0 0 0
Ca 0.096 0 0 0.002 0.001 0.001 0.001 0 0 0.001  0.001
Mn 0.020 0 0 0.010 0 0 0 0 0 0 0
Fe 1.050 0.027 0.033 0.464 0.018 0.023 0.023 0.024 0.021 0.019 0.022
Na 0 0 0.001 0.005 0 0 0 0 0.001 0 0
K 0.001 0 0 0.001 0 0 0 0 0 0 0
X reys0; 0.013 0.016 0.009 0.012 0.011 0.012  0.010 0.010  0.011
X 0.466 0.739
JEOL JXA8800 20 keV 2x107 %A
2 wp %
Table 2 Electronic microprobe analyses of the opaque exsolution in sillimanite
SiOz TiOZ A1203 Cr203 Mgo CaO MnO FeO NazO Kzo Total
1.23 0.02 1.45 0.09 0.13 0 0 91.23 0.01 0 94.15
- 8.19 17.45 14.87 0.03 0.26 0 0.03 61.70 0.03 0 102.56
12.12 33.77 23.92 0 1.16 0 0.10 41.51 0.02 0 112.59
6.83 40.37 14.01 0.04 1.36 0 0.09 41.83 0 0 104.53
- : 1.47 24.01 2.82 0 0 0 0 68.60 0.05 0 96.95
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