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1. Introduction

A mud volcano is surface edifice built by mud diaprism of deeper unconsolidated
sediments. Driving forces of mud diaprism are different in each region. For example,
abnormal high pore fluid pressure, buoyancy derived from inversion of density, and
presences of gases produced by decomposition of organic matters are strong candidates.
Mud volcano i1s important for environmental, resource and natural catastrophe aspects. It
can be estimated that the annual amount of methane globally emanated through mud
volcano is —2X 102 m3 (Kopf, 2002). Milkov (2000) propose that mud volcano is one of
important reservoirs for gas hydrate accumulation in sediment. A global estimate of
methane accumulation in gas hydrate associated with mud volcanoes is 1010 — 1012 m3 at
standard temperature and pressure. Eruption of LUSI mud volnano killed 13 people in
Java on 29 May 2006 and displaced 24,000 people. Now, approximately 2,500m3 of mud
are expelled per day it is expected that the flow will continue for 30 years.

Around 10 mud volcanoes was identified in the Kumano Trough which is the forearc
basin surrounded by the Southeast Japan Arc and the Nankai Trough. The Nankai
Trough is trench between the Eurasian Plate and Philippine Sea Plate subducting
northeastward at rate of about 4 cm/yr. Previous works, such as submarine surveys
and piston-coring, reveal activity of mud volcanoes, inhabitance of chemosynthetic
biological communities, the source layer of fluid/ materials, origin of methane and etc.
Little attention has been paid to mud volcano occurrence in relation to tectonics in the
Kumano Trough. The objective of this study is to analyze the relation between mud

volcano formation and tectonics on the basis of seismic reflection data.

2. Data acquisition

Dense seismic reflection survey was conducted in the central Kumano Trouch, where
mud volcanoes are well developed, by R/V Tansei-maru on KT-08-18 cruise in summer
2008. We acquired 19 seismic profiles trending NE-SW and NW-SE in a dense grid
with basically 1 km apart during the survey. In addition, seismic profiles, acquired by
Fundamental exploration (Japan National Oil Corporation, 2002), are used as

reference to reveal large-scale structures in the Kumano Trough.

3. Results and Discussion



3.1 Discovery of mud ridge on the fault

Our seismic profile discovers a NE-SW trending mud ridge, which is represented as
successive obscure zone of seismic reflections corresponding to oval dome, on the fault
seaward of the thrust anticline near the fault-propagation fold.

3.2 All mud volcanoes on fault-propagation folds

Three major fault-propagation folds trending NE-SW are detected in the central
Kumano Trough. All mud volcanoes seem to be developed on these fault-propagation
folds. We assume two stages in development of fault-propagation folds: firstly “thrust
faulting stage” which is represented as local fault activity accompanying with seaward
subsidence and, secondly “anticlinal folding stage” which is characterized by
widespread uplift.

3.3 Fluid migration inferred by Bottom Simulation Reflectors (BSRs)

Amplitude and configuration of gas hydrate BSRs below the mud volcanoes and
anticlines indicates the relationships between mud volcanism activity and fluid
migration. High-amplitude BSRs are detected below inactive mud volcanoes and
low-amplitude BSRs or lack of BSRs are observed below active mud volcanoes. These
phenomena probably correspond to concentration of gas hydrete and/or free gas in
inactive mud volcanoes and decomposition of gas hydrate and/or leak of free gas due to
upward migration of fluid in active mud volcanoes. Convex-shaped BSRs below mud
volcanoes and anticlines probably suggest fluid migration from deeper layers.

3.4 Mud volcano system in the

Kumano Trough NW SE

Thrust anticlines probably play

anticline mud volcano

two important roles on
development of mud volcanoes:
anticlines allow the fluid
migration along the layers to the
anticlinal axis and fault planes
facilitate the fluid/material

migration from crests of anticlines

to the seafloor.
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