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Intfroduction

» The low permeability and high sorption capacity

» Deformation behavior in mudstone is crucial for assessing the long-term
efficacy of mudstone as a barrier in disposal repositories for radioactive

waste

» Ductile deformation is characterized by weakly dilatant or non-dilatant
behavior associated with strain hardening

» Brittle deformation is characterized by strongly dilatant behavior associated
with strain softening
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strike-slip faults with fault breccias

» This study focuses on the faults that crosscut
bedding planes at a high angle
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Observation and results
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A weak foliation oriented sub-parallel to dark It is not possible to
bands in siliceous mudstone is defined by the measure band

oreferred orientation of tabular crystals fhicknesses, even in thin
section




Observation and results

Microstructure in diatomaceous mudstone
Dark band in

A weak internal foliation occurs Bl el
sub-parallel to the dark band Dark band
and is absent in the surrounding ,/

matrix. The boundary between
the dark band and the matfrix is
diffuse.
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l Numerous trace fossils
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Fault surface in siliceous mudstone
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Orientation
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Discussion

Origin of the faults

» QObservations supporting the interpretation of
the dark bands as compactional shear bands

Additional Compactional shear band Additional
strain strain

= ot = = The dark bands were also observed at and

beyond fault fips

» Compactional shear bands formed through
strain hardening resulting from initial strain
localization

» Additional strain produced weak fabrics

Strain Strain

g = = » [Fqult surfaces nucleated along the developed
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» The faults formed along compactional shear
bands
® Opal-CT lepisphere (authigenic silica) + Comminuted opal-CT crystallite /  Clay mineral
— Silica film or fine-grained cataclasite zone  --- Fault surface
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Depth

Discussion

Growth history of the faults

Before folding

Nucleation of compactional
shear bands and faults

» | During folding

Suppression of fault movement

» | After folding

Reactivation of faults
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The strike-slip compactional shear bands and
faults nucleated just before the initiation of
folding

propagation of the previously formed
compactional shear bands may have facilitated
linkages between the faults at extensional step-
over fault positions

The faults associated with fault breccias formed
after folding

Fault movement appears to have been
suppressed during folding

Compactional shear band formation slightly
preceded fault formation

The development of numerous secondary splay
joints

Splay joint

Fault Densely fractured zone



Conclusion

» Observations suggest that faults formed along compactional shear bands
that nucleated in the ductile or brittle-ductile tfransitional regime

» The formation of compactional shear bands preceded fault formation, just
before the initiation of folding, in response to E-W compression due o the
eastward migration of the Amurian plate

» This type of information on the origin of faults is fundamental in
understanding the relationship between brittfleness and the deformation
behavior of rock
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Discussion

Relationship between fault origin and burial/uplift history

In the case of a normally consolidated sedimentary rock that is being
progressively buried, ductile deformation generally occurs during shearing

In the case of an overconsolidated sedimentary rock that may be
subjected to uplift and denudation or to induration during mineral
diagenesis, brittle deformation typically occurs during shearing

The faults probably formed at or near the maximum burial depths
The siliceous mudstone was indurated by burial silica diagenesis

The overconsolidated state created by silica diagenesis enabled the
development of very thin compactional shear bands



