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In the high-grade quartzofeldspathic gneisses in the Larsemann Hills, East Antarctica, two domains of distinct min
eral assemblages and textures have been discerned. One is the sillimanite-bearing assemblage aligned along the foli
ation, while the other is the sillimanite scarce or absent assemblage domain. Deformation, especially the occurrence o
f the fracture is essential to the formation of sillimanite. In the weakly foliated gneiss domains, the biotite-plagiogneis
s tend to be prograded to form the assemblage of Grt+Qtz+Opx under medium-low pressure granulite facies conditio
ns. The two domains may correspond to the high and low strain zones, respectively, of strain decomposition. In additi
on, sillimanite is actually stage outcome of the reaction chain in prograding metamorphism, not simply resulted from t
he early solid reactions. The occurrence of sillimanite is derived from the differential migration of components in the op
en system. The migration is substantially the leaching of the alkaline and alkaline-earth metals. The fluids accompanyi
ng deformation made the severe leaching of SiO, and dramatically decrease the mobility of SiO,, in the residues. Mea
nwhile the leaching is responsible for the segregation of the felsic and mafic components and the separate aggregati
on of some minerals of major components, forming the complex patterns in distribution and evolution of the metamor
phic minerals. The evolution also can be illuminated by the differential migration of the oxides of alkaline-earth metals,
like MgO. That is to say, as the degree of leaching of the component decreases, sillimanite, garnet, orthopyroxene an
d cordierite may occur sequentially. In other words, the major mineral or mineral assemblages may vary with the dev
eloping metamorphism or differentiation stages. In the beginning of deformation-metamorphism, the initial residues o
f alkaline metals leaching were responsible for the formation of sillimanite, then migration of the mafic components su
ccessively resulted in the residues of opaque iron-titanium oxides and cordierite. Garnet and related quartzofeldspath
ic assemblages generally crystallize in the closed system. Furthermore, the occurrence of sillimanite usually indicates t
he beginning of anatexis. Once anatexis is well developed, sillimanite is metastable and tends to be decomposed. Th
e sillimanite-bearing quartzofeldspathic gneisses in the Larsemann Hills have undergone complicated evolution in def
ormation, metamorphism and fluid activity.
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