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Deformation Styles of Rocks Produced by Earth Movements

Toshio KIMURA (Geological Institute, Univ. of Tokyo)

When in the uppermost part of earth crust a thick pile of rocks, several thousands
meters or more, is suffered from earth movements, rocks in its shallower part are prin-
cipally deformed by displacements along rather few and larger faults and fractures, on
the other hand rocks in the deeper part along numerous and much smaller sliding planes
and fractures. Rock forming minerals are generally recrystallized during the defor-
mation to form metamorphic rocks in the deepest part. The rocks in thé shallower part
produce often aggregates of incohesive blocks with each other, and those in the deeper
part retain the cohesiveness, during and after the deformation. In this way different
kinds of deformation styles have been produced by foldings as well as by cataclasis
along faults; flow folds in deeper part through shear~ or lens-folds to flexure folds
in shallower part by foldings, and mylonites in deeper part to fault breccias or in-
cohesive pulverized materials in shallower part by faultings.

Different kinds of folding styles are arranged to form rather regular zonal dis-
tribution in some fold zones in Japan. However, because earth movements were repeat-—
ed, rocks of old geologic ages have been often suffered from different styles of
deformation in different ages. Therefore, the rocks, which have been deformed in
cohesive style, are often suffered later from the deformation of incohesive one to
form aggregates of fractured rock masses. Crystalline schists and slates which have
been produced by flow folding and shear folding respectively are often fractured by
minor faults caused by lens folding in later stage. Mylonites are also often frac-
tured by later cataclasis. Such superposing of shallower style deformation upon
deeper one is produced when an uplifted area has been eroded and former deep-seated
deformed rocks have been re-deformed in shallower condition. In Northeast Japan,
granites and intensely folded Paleozoic and Mesozoic basements were also re-folded
during the folding of the overlying Neogene strata.

Intense fracturing and minor faulting occur during folding in some cases. They
are remarkable in lens folds. Such fractures and minor faults are often erroneously
taken to be crushed zones along major faults, but they are limited within a horizon
of lens folds and do not attain to deeper earth crust. Décollements which are formed
nearly perpendicular to axial planes of minor closed folds occur often in the areas
of flow and lens folds in Japan. They are sometimes erroneously taken to be major
horizontal overthrusts.

Deformation styles of rocks are also related to the styles of massmovements of
rocks and soils on the earth surface. Rock creeps and rock slides appear to occur
often along décollements in crystalline schisgts and strata deformed in lens folds
style, and along knick-planes in slates. Masses of rock creeps and rock slides seem
to have been often taken to be stable rock masses. : '
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