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ABSTRACT

We predict pore pressure from porosity measurements at
ODRP Sites 1174 and 808 in the Nankai Accretionary prism,
offshore Japan (Fig. 1). For a range of friction angles (5-30
degrees), the pore pressure supports 50% to 80% of the
overburden. Higher friction angles result in higher

pressures. For the majority of the scenarios, pressures
within the prism parallel the lithostat and are greater
than the pressures beneath it. Our results support
previous qualitative interpretations at Nankai and
elsewhere suggesting that lower porosity above the
décollement than below reflects higher mean
effective stress there. However, by coupling a critical
state soil model (Modified Cam Clay), which describes
porosity as a function of mean and deviator stress,
with a stress model that considers the difference in
stress states above and below the décollement, we
guantitatively show that the observed porosities in
the prism record significant overpressure despite
their lower porosity. As the soil is consumed by the
advancing prism, changes in both mean and shear
stress drive overpressure generation. Even in the
extreme case where only change in mean stress is
considered (a vertical end cap model), significant
overpressures are generated. By coupling the critical
wedge model with an appropriate constitutive model,
we present a systematic approach to predict pressure
in thrust systems.

CLICK ON IMAGE FOR
LARGER VIEW

Figure 1: A) Map of the Nankai Trough, with
DSDP and ODP drillsites noted; inset shows
tectonic setting. PP = Pacific Plate; PSP =
Philippine Sea Plate; EP = Eurasian Plate. B)
Seismic depth section (location shown in panel
A) showing the locations of Sites 1173, 1174,
and 808. VE = vertical exaggeration. C)
Stratigraphic ~ section  from  continuous
sampling and core descriptions at Site.

A) 808 8
800 T
\ -
\ SO
5001 St 500 |
-4 _ | Ay
E £ i a:E AN
g o0 ? B 000 | Xk
E E . -t N
- . ] o
£ . Y
§ - o B \ . \
1100 * Q 710 | . X
-F \ =
o 1500 \ .2
1200 1 % e N
& ' *

a3 04 05 55 60 65 70

Porosity, n Stress, Pressure (MPa)

Figure 2: A) Porosity vs. depth at ODP Site
808 within the Lower Shikoku Basin facies. B.
A) Total predicted pressure (u, black circles)
and pressure induced by change in mean
stress within the accretionary prism (ug, green
circles).




136

il i p 3 Kii
: Peninsula

Al e e

& 17 1135
N ? 808
- 174X 173
™~ g
op o 177 . .
DL
5:::“::,“\5 muu ,"’

0

Trench Wedge
Sand and silt furbidites
hemipelagic mud

Quatemary

Upper Shikoku Basin
Hemipelagic mudstone
abundant volcanic ash

depth (mbsf)

Lower Shikoku Basin
Hemipelagic mudstone
rare silicecus claystone
rare calcareous claystone

depth below s/ (km)

i
ceanic

— P S Pl S
e T R

Volcaniclastic facies

middle Miocene | late Miocene | Pliocene

Basalt basement

Figure 1: A) Map of the Nankai Trough, with DSDP and ODP drillsites noted; inset shows
tectonic setting. PP = Pacific Plate; PSP = Philippine Sea Plate; EP = Eurasian Plate. B)
Seismic depth section (location shown in panel A) showing the locations of Sites 1173, 1174, and
808. VE = vertical exaggeration. C) Stratigraphic section from continuous sampling and core

descriptions at Site.
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Figure 2: A) Porosity vs. depth at ODP Site 808 within the Lower Shikoku Basin facies. B.

A) Total predicted pressure (u, black circles) and pressure induced by change in mean

stress within the accretionary prism (ug, green circles).
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