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AVO Analysis Along the Nankai Trough Decollement
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Abstract

O O We performed an amplitude variation with offsetd] AVOO analysis using 2D multichannel
seismic reflection data across the Nankai Trough to determine the physical properties along
the plate boundary decollement. With angle gather data obtained after a series of
preprocessing, including prestack time migration, we calculated two major AVO attributes for
the decollement the range from the deformation front to 45 km landward: zero-offset P-wave
reflection amplituded PO and gradient of amplitude versus sin’ 60 GO Attribute P corres-
ponding to an approximation of the reflection coefficient for normal incidence, depends on P-
wave acoustic impedance contrast above and below the decollement. Attribute G mostly
depends on the Poisson's ratio contrast above and below the decollement. Combining
variations of these attributesd P and GO along the decollement and structural features of the
accretionary wedge, the Nankai Trough decollement zone can be divided into three different
physical property zones landward from the deformation front: large physical property change
O LPCO zone, small physical property change zone SPC and moderate physical property
changeld MPCO zone.

O O For these three zones, both absolute values of P and G decrease by stages landward along
the decollement, suggesting landward decreases of both contrasts of P-wave acoustic
impedance and Poisson's ratio above and below the decollement. A significant, landward
decrease of these AVO attributes may be related to interplate coupling process during the
interseismic period.
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Fig. 10 An areald Ewing 3DU0 of three-dimensional seismic reflection survey is shown.
AVO analysis was done along two-dimensional Line 152. Site 808 of Ocean Drilling
Program Leg 131 is indicated as a circle. The thin-solid rectangle is the coseismic
rupture area of the 1946 Nankai earthquakel e.g., Ando, 19821 The dark shaded area
is the interseismic locked zoned Hyndman et al., 199501
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Fig. 20 Flow chart of AVO analysis.
Finally, two major AVO attributes (P and G) were
obtained.
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Fig. 30 Prestack time migrated seismic profile(] alJ of Line 152 and its interpretation bl
AVO analysis was done between CDP 800 and 4400, where the decollement reflection is evident.
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Fig. 400 a0 An example of angle gather at CDP 1458.
0 b0 Schematic diagram of AVO responses at seafloor, BSR, and decollement.
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Fig. 50 Zero-offset P-wave reflection amplituded P decreases
landward along the decollement, suggesting a land-
ward decrease of contrast of P-wave acoustic impe-
dance above and below the decollement.
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Fig. 60 Gradient of amplitude versus sin® 8 0 GO decreases

landward along the decollement, suggesting a land-
ward decrease of contrast of Poisson's ratio above and
below the decollement.
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Fig. 70 alPrestack time migrated seismic profile for AVO analysis range] bJTwo major AVO attributes P and G.
Combining variations of these attributes along the decollement and structural features of the accretionary
wedge, the Nankai Trough decollement zone can be divided into three diffrent physical property zone : large
physical property change LPCO zone, small physical property change zone SPC[, and moderate physical
property changeld MPCO zone. The landward decrease of these AVO attributes by stages landward along the
decollement may be related to the interplate coupling process during the interseismic period. PP=Physical
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