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Deformed Structures and Deformation Facies in Metamorphic Rocks, and their Tectonics
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Tsuyoshi Uda, Michihiro Masumura, and Takeshi Uemura

Abstract: The tectonic deformation with metamorphism arises from the plate interaction at the
convergent plate junction and the deformed structure is of significance as a "fossils' of strain
vector field due to this tectonics. There are two equations controlling the tectonic movements;
the Eulerian equation of motion and rheology equation. It should be obtained all selution for
the movements when this dual simultaneous equation will be solved deciding some suitable
initial and boundary conditions.

Because the equation of motion involves no material-depended term and establishes
whatever geologic medium, this equation provides the environmental field of tectonic
movements. Whereas, the theology equation concerns with the medium respnsibility for the
stresses occurred by tectonic forces, and is, therefore, dependent to the geologic constimtions.

Consequently, it is concluded that the condition of tectonic deformation consists of two
factors; the mean ductility (Dm) as an environmental indicator and the ductility contrast (Dc)
as a material indicator (Uemura, 1981). Though the ductility in itself is of a complex function
on the environmental and substancial conditions, this is just the appropriate term in the case
of representation on the state of naturally deformed rocks. Using the parameters of mean
ductility and ductility conirast the concept of deformation facies is defined, and various
deformed structures are fitted the situation on this facies.

When the deformation facies has undergone a histerical change, it can determine a
deformation series. On the contrary, when some spacial arrangement of deformation facies is
found, it can be distinguished a zoning of deformation grade. If the same condition of mean
ductility and ductility contrast is present, the similar deformed structure will be formed
indipendent to the geologic matrials. In this case it is called an 'iso-facies' of deformation.

If the iso-facies of deformation is found within a regional tectonic belt, it would be
recognized the homogeneous deformation has occurred everywhere and expected the unigue
process of plate intraction. If the iso-facies is found in a piling polymict tectonic units, it can
be determined when they have fastened together.
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Fig. 1 Deformation series in the eastern (Nagatoro area) and western parts (Saganoseki and Sada-
misaki areas) of Sambagawa metamorphic belt.
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