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ABSTRACT

The objectives for this study are to document the hydrogeologic properties of different
lithologies, the clay mineral assemblages and diagenetic reaction progress in the deep interior of
the Nankai Trough accretionary prism beneath the Kumano forearc basin, offshore SW Japan.
Those results have implications for evaluating factors that control the updip aseismic-seismic
transition in fault-slip behavior along the megathrust fault system.

Constant- flow permeability tests are conducted on four whole-round (WR) specimens
(2174.98 to 2209.64 mbsf), which are mainly clayey siltstone. Samples were trimmed parallel to
the WR core axis and tested at isotropic effective stresses 0f 0.28 MPa and 0.55 MPa. Intrinsic
permeability (k) values range from 3.80 <1078 to 2.66 < 101" n?, which is higher than expected.
This could have been influenced by high density of microfractures and very steep bedding dips.
Environmental scanning electron microscopy shows that the arrangement of grain fabric is
random and does not vary significantly among the specimens tested.

X-ray diffraction (XRD) on 41 cuttings samples (1190.5 - 1990.5 mbsf) from Hole CO002F,
and 23 samples adjacent to WR samples (2163 - 2216.8 mbsf) from Hole CO002P show that
smectite is the most abundant clay mineral in the accretionary prism. The smectite-to-illite
reaction has initiated in Hole CO002F, and advanced further in Hole C0002P. Exhaustion of clay
dehydration would be expected to reduce the potential for build-up of fluid overpressures,

thereby increasing values of effective normal stress within the seismogenic zone.



