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The 12th International Symposium on
Deep Seismic Profiling of the Continents and their Margins

September 24 -29, 2006
Shonan Village Center, Hayama, Japan

General Information

Welcome -

On behalf of the Earthquake Research Institute (ERI) at The University of Tokyo, the Japan
Agency for Marine-Earth Science and Technology (JAMSTEC) and the National Institute for Earth
Science and Disaster Prevention (NIED), the Organizing Committee of ‘the 12th International
Symposium on Deep Seismic Profiling of the Continents and their Margins welcomes you to the
Shonan Village Center, Hayama. We thank all participants for attending the meeting, and wish you to
enjoy the conference and your stay in Japan.

Organizing Committee

Takaya Iwasaki (Chair: Earthquake Research Institute, The University of Tokyo)
1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-0032, Japan
iwasaki@eri.u-tokyo.ac jp, Tel. +81(3)5841 5708; fax +81(3)5689 7234
Yoshiyuki Kaneda (Vice Chair: Japan Agency for Marine-Earth Science and Technology)
Tanio Ito (Vice Chair: Chiba University)
Hiroshi Sato (Secretary in general: ERI, The University of Tokyo)

Shuichi Kodaiara, Narumi Takahashi (Japan Agency for Marine-Earth Science and Technology)
Takashi Iidaka, Naoko Kato (ERI, The University of Tokyo)

Kiyoshi Ito (Kyoto University)

Masaki Kanao (National Institute of Polar Research)

Takanobu Yokokura (National Institute of Advanced Industrial Science and Technology).

Keiji Kasahara (National Institute for Earth Science and Disaster Prevention)

Thanks to the Advisory Committee,
Mizuho Ishida* (National Institute for Earth Science and Disaster Prevention)
v *Present affiliation JAMSTEC
Kiyoshi Suyehiro (Japan Agency for Marine-Earth Science and Technology)
Naoshi Hirata (ERI, The University of Tokyo)
Takeshi Ikawa (GEOSYS, Inc)
Youichi Ohta (Japan Petroleum Exploration Co., Ltd)
Isao Akiyama (Teikoku Oil Co., Ltd)
Masanori Saito (OYO Corporation)
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Youichi Norisugi (Japan Oil, Gas and Metals National Corporation)

Yutaka Aoki (JGIL, Inc)
Additional thanks to

Yuko Izaki, Sumiko Ogino (ERI, The Univ. of Tokyo), Shintaro Hanzawa (Village Shonan Inc)
and David Okaya (Univ. Southern California) for preparing this symposium and all the session
chairs.

LOGISTICS

Meals
All meals will be served at the restaurant of the Shonan Village Center, except Wednesday's
Dinner which will be served at a restaurant in Kamakura city.

Meal hours are: Breakfast 07:00-08:15
Lunch 12:00-13:00 (except Wednesday 12:20-13:00)
Dinner 19:00-20:00

*You will need to present your nametag (see in your Registration packet) for every meal.

Refreshment breaks
Coffee, tea and refreshments will be served at the Conference Center during coffee breaks. An
- open cash bar will also be available during the poster sessions.

Daily announcements
Program changes and any other announcements will be posted beside the front desk in the lobby
of the Shonan Village Center.

Conference office
The Conference Office is in the Conference Room 1 of the Conference floor. It will be staffed by
members of the Organizing Committee, normally from 13:15 — 14:00 and from 18:00 — 19:00.

Social and tourist activities
On Sunday evening (19:30-21:30) there will be an Icebreaker party at the Shonan Village Center.
On Wednesday afternoon (after lunch) there will be an excursion to visit the city of Kamakura.
This excursion includes a tourist trip around the city and a conference dinner.

Hotel facilities
An 18-meter indoor heated pool is free of charge.

Internet access is available by LAN at guest rooms and by wireless LAN at the Lobby (1F) and

the Conference floor.
At the end of the conference

There will be Conference-organized transport to Zushi station on Friday 29 September. Details
on departure time will be announced during the conference.
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Scientific Program

All oral and poster presentations concern deep seismic techniques for imaging and constraining
the structure, composition and tectonics of the continental lithosphere. The focus of the scientific
program will be on studies of the Earth’s crust and lithosphere using the full range of seismic
imaging methods, and on the integration of these studies with other geophysical techniques (e.g., MT
and passive seismology) and geological data.

Science Themes

1. Japan Session
Outlines of geophysical features and geological evolution of Japanese islands (Key note
only).

2. Active Continental Margins
Including results from subduction zones, accretionary complexes, forearc basins, volcanic
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island arcs, back arc basins / ridges and vertical transform orogens. Including, but not limited
to, reflection, refraction and OBS studies in these terrains.

3. Intra-continental Collision and Accretion
Continent-continent collisional belts. Involving crustal thickening, heating and internal
deformation, the dynamics at the crust-mantie interface, and faults and fault zones which may
define major discontinuities.

4. Continental Rifts and Basins

- The geometry of rift basins, their exfensional fault systems, bounding faults and internal

structures. Also including features of the underlying layered lower crust.

5. Passive Continental Margins
Focusing on the geometry of passive margins (symmetrical or asymmetrical) their internal
faults, the role of the middle / lower crust, the amount and distribution of extension on a
crustal and lithospheric scale, deformation (pure shear versus simple shear). Including, but
not limited to, reflection, refraction and OBS studies in these terrains.

6. Integrated Multidisciplinary Case Studies
Case studies that show the use of the wide angle range of seismic imaging studies that have
been coupled with other disciplinary techniques. These techniques include, but are not
limited to, magneto-telluric studies, potential field surveys, geochronological studies,
thermo-mechanical modeling and rock properties analysis. The seismic imaging can include a
range of techniques including ‘high-resolution’ surveys, passive and active source surveys,
two- and three-dimensional tomography studies.

7. The Continental Mantle
Studies of the deep lithosphere using the range of seismic techniques available. Also
including studies involving mantle xenoliths and the core, and addressing issues such as
nature of Moho, intra-mantle reflections and mantle characteristics.

8. Numerical Modeling of Heterogeneity and Anisotropy
Forward and inverse modeling of seismic attributes; synthetic seismogram modeling, and
other numerical techniques.

9. Innovative Seismic Acquisition and Processing Techniques.
Those topics related to data collection and processing. Covering deep seismic survey design,
3D deep seismic data collection and processing, full wave-field recording and processing,
wide-angle surveys and three component data. Including topics such as the meaning of
deep reflectivity, differences between vertical-incident and wide-angle data sets, velocity
differences, imaging steep faults, improving single/noise and active and passive sources.

10. Seismic Investigations Related to Mineral Resources and Volcano-plutonic System
The role of deep seismic surveys in understanding the role of the deeper crust in mineral and
energy distribution. Including issues involving global metallogeny, geodynamics and ore
deposit evolution, beyond oil exploration — the basement, mineral deposits and seismic
studies. Also addressing the fundamental issues of imaging and modeling of field systems.

11. Subduction Structures of Megathrust Zones (sponsored by JAMSTEC and NIED)
Seismic images at the subduction megathrust zones from reflection and wide-angle
reflection/refraction surveys, and tomography studies. Addressing the detailed mapping of the
source areas of megathrust earthquake.

12. Seismic Investigations for Disastrous Earthquake Areas (sponsored by NIED, ERI and
JAMSTEC)
Results from seismic investigation in disastrous earthquake areas. Imaging and mapping of
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source and active faults and regional characterization in disastrous earthquake areas by
seismic surveys using active and passive sources.

13. Classic Transect (sponsored by IGCP 474 project)
The process of documentation and description of ‘Classic’ seismic transects throughout the
world. Covering issues including ‘what are their characteristics’ and ‘what we have learnt
from them’.

14. Japan Transect (poster session only)
Results of seismic imaging and geological surveys in Japan to traverse Japanese islands from
trench to back arc. The seismic imaging with high-resolution surveys, passive and active
source surveys, two- and three-dimensional tomography studies. This is a poster session only.

Oral presentations

All talks will be held in the auditorium (at the Conference floor, see the map of Shonan Village
Center). The time allotted to each presentation is 20 minutes including the short questions (except
for Japan session).

Audio-visual equipment

The Conference Center is equipped with one projector for digital computer presentations (e.g.,
Powerpoint), one 35 mm slide projector, one overhead projector and two screens.

Speaker ready room

A room in the Conference Center is available for pre-projection. Speakers should bring the file
containing their talk to a meeting organizer in the pre-projection room via CD or memory stick.
Speakers presenting in the moming should hand in their file at least a day before their presentation.
Speakers presenting in the afternoon should hand in their file before the beginning of lunch break.

Poster displays

Posters will be displayed in the Conference Center. All posters are allocated one side of 2.40 m
width x 1.20 m height board (The exact size of the poster board is 2.40mx0.9m, however a poster
with a size of 2.40m width x 1.20 m height can be displayed). Poster presentations will be held in
two periods. In Poster Session 1, posters should be put up on Monday 25" morning and must be
taken down before 22:00 on Tuesday 26™. In Poster Session 2, posters should be put up on
Wednesday 27" morning and must be taken down before 12:00 on Friday 29", Poster presenters may
locate their poster board by their number in the program.

Special announcements

Changes to the program and any announcements will be posted in the Conference Center and in
the Reception Hall of the Hotel.

Ad hoc meetings and presentations



































































































































































































































































































Abstracts — Poster Presentation -

rupture zones of the 1906, 1958 and 1979 Ecuador-Colombia subduction earthquakes to investigate
the nature of the seismic barrier seaward and between the 1958 and 1979 earthquake rupture zones,
and examine causes for the 1979 earthquake seismic asperity. MCS and bathymetric data show
evidences for the margin wedge to be segmented by inherited transverse crustal faults that correlate
with the limits of co-seismic slip zones. The Manglares fault cuts transversally through the margin and
correlates with the limit between the 1958 and 1979 rupture zones. The fault, which is considered as a
weak mechanical barrier to elastic strain release, allows local, high-stress concentration on the plate
. interface during the earthquake cycle. A mega-thrust splay fault that cuts through the fore-arc
basement and passes laterally to a steeply dipping reverse fault is proposed to have controlled the
seaward rupture of the 1958 earthquake. Wide-angle data were collected along OBS dip and a strike
lines cutting through the area of the 1979 earthquake seismic asperity. Arrival times of refracted and
reflected waves were 2D-modeled to construct a velocity model for each line. At the intersection of the
two lines, wide angle data show evidence for intra-margin basement reflections, and exhibit higher
P-wave velocities than further seaward and southward along the margin. These observations were
modeled as a ~10-km-thick basement body with a 6-6.5 km/s P-wave vélocity, bounded by velocity
discontinuities at its base and top. The body coincides with extensive crustal shortening, outlined by
thrust faulting and folding supporting a relatively strong interplate coupling.. The high-velocity body,
which coincides with the 1979 seismic asperity, may relate to crustal heterogeneity inherited from the
pre-subduction history of the oceanic terranes that form the Ecuador-Colombia margin.

SSM-P08

THERMAL VARIATION, TECTONIC SEGMENTATION AND SEISMIC RUPTURE ZONES
ALONG THE N ECUADOR - S COLOMBIAN MARGIN.

B. Marcaillou*(1), G. Spence(1), J.-Y. Collot(1), K. Wang(1) and A. Ribodeti(1)

(1) University of Victoria— SEOS — Victoria, B.C., VEW 2Y2 Canada

*E-mail borism@uvic.ca

Along the N. Ecuador — S. Columbian margin (1-4°N), we conducted seismic and thermal experiments
to investigate the relationships between seismogenesis and thermal structure along the plate boundary.
The margin is divided in morphotectonic segments with different tectonic and structural patterns. The
dip of the Nazca subducting plate is 40% higher beneath the deformation front of the central segment
than the others segments. Three megathrust events occurred in 1942, 1958 and 1979 with rupture
zones abutting one another and bounded by barriers that also limit the morphotectonic segments. The
seismogenic zone, defined by the thrust seismicity, reaches the trench beneath the central segment
whereas it is restricted ~20 km landward beneath the other. Numerous heat flow measurements and
estimations from BSR show that each morphotectonic segment has a specific thermal regime. The heat
flow is anomalously low in the central morphotectonic segment. Finite-element thermal models
carried out for each segment show that: (1) The along-strike heat flow variations are mainly due to the
variations in the incoming Nazca plate dip and the related sediment thickness in the trench: a steeper
dip beneath the central segment cause downward heat loss by advection and thus a lower heat flow. (2)
The updip limit of the seismogenic zone corresponds to isotherms 60-70°C in every segments. The
variations in the distance between the updip limit of the seismogenic zone and the trench, from a
segment to another, is mainly due to the variation in the underthrusting plate dip. Thus the along-strike
variations in the downgoing plate dip is a key parameter to explain the thermal segmentation of the
margin and the related variation of the seaward extension of the seismogenic zone.

SSM-P09

SEISMIC REFLECTION IMAGING OF THE SUBDUCTION DECOLLEMENT,
HIKURANGI SUBDUCTION ZONE, NEW ZEALAND

Barker, D.(1), Sutherland, R.(1), Bannister, S.*(1), Toulmin, S.(1), Henrys, S.(1), Reyners, M.(1),
Pecher, I.(1), Uruski, C.(1) and G .Maslen

(1) GNS Science, Lower Hutt, New Zealand.

*Tel. +64-4-570-4678, Fax +64-4-570-4600, E-mail s.bannister_at gns.cri.nz

Beneath the eastern coastline of North Island, New Zealand, the subducted Pacific plate dips at less
than 3 degrees to the northwest and is at a depth of less than 15-km. This shallow geometry is
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optimum for detailed geophysical studies of the subduction decollement, using both active-source and
passive-source experiments. In March-May 2005 a new industry-seismic survey, 05CM, was
undertaken offshore of the east coast, primarily to identify hydrocarbon plays, but also to seismically
image the subducted plate. Over 2800 km of data were recorded along the margin. The original
specification for the survey called for a 12km streamer length and 12 second record, so that the
subduction decollement could be imaged. As the survey progressed, repeated and violent attacks by
sharks caused considerable damage to the survey equipment. However, the grid of reflection data is
sufficient to reveal first order structural features along the Hikurangi margin, marking the transition
from a coupled plate interface in the south to decoupled in the north.

SSM-P10

SUBDUCTION STRUCTURE OF THE NANKAI TROUGH SUBDUCTION SEISMOGENIC
ZONE, RELATED TO INTRASLAB EARTHQUAKES '

A. Nakanishi*(1), S. Kodaira(1), S. Miursha(1), A. Ito(1), T. Sato(1), J. O. Park(1), K. Obana(1) and Y.
Kaneda(1)

(1) IFREE, JAMSTEC, 3173-25, Showa-machi, Kanazawa-ku, Yokohama 236-0001, Japan

*Tel. +81-45-778-5437, Fax +81-45-778-5439, E-mail ann@jamstec.go.jp

The Nankai Trough is a unique subduction zone because the recurrence intervals of M8 class
earthquakes and the segmentation of rupture zones are well documented on the basis of geophysical,
geological and historic data. In 2004, large intraslab earthquake (Mw7.5) occurred southeast off the
Kii Peninsula. To understand the genesis of such intraslab earthquakes and its relation to large
interplate earthquakes as well as to obtain an entire structural image of Nankai Trough subduction
seismogenic zone, a wide-angle reflection/refraction survey across the coseismic rupture zone of the
Tonankai earthquake was conducted in 2004. This research is part of ‘Structure research on plate
dynamics of the presumed rupture zone of the Tonankai-Nankai Earthquakes’ funded by Ministry of
Education, Culture, Sports, Science and Technology. The result of structural image shows a bit thicker
oceanic crust (>8km) subducting landward, and the existence of oceanic sub-Moho reflectors in the
uppermost mantle. The aftershocks are distributed within the oceanic crust and the uppermantle,
which is not consistent with the estimated fault plane of main shock. Comparing the structural image
with this aftershock distribution, the depth of the oceanic sub-Moho reflectors and the aftershocks
within the uppermantle are both distributed around 20km. The uppermantle seismicity at the similar
depth in this region is also revealed by our offshore observation of microseismicity. We consider that
such sub-Moho reflectors may become a seismic fault of intraslab earthquakes.

SSM-P11

REGIONAL VARIATION OF THE VELOCITY STRUCTURE IN THE NORTHERN JAPAN
TRENCH SUBDUCTION ZONE

Fujie, G*(1), Ito, A. (1), Kodaira, S. (1), Takahashi, N. (1), Kaneda, Y. (1)

(1)IFREE, JAMSTEC, 3173-25 Showa-machi, Kanazawa-ku, Yokohama, JAPAN
*Tel:+81-45-778-5432, e-mail:fujie@jamstec.go.jp

In the northern Japan trench subduction zone, many destructive earthquakes as well as
microearthquakes have occurred owing to the subduction of the Pacific plate beneath the northeastern
Japan island arc.  Although the distribution of interplate earthquakes shows strong regional variations,
the eastern limit of large interplate earthquakes is located approximately 70~80km west of the Japan
trench. .

In this region, we have conducted several seismic refraction experiments using OBSs (Ocean Bottom
Seismometers) and airguns during the last decade. P-wave velocity structure models obtained by the
traveltime inversion show regional variations, and some features such as the thickness of shallow
sediment layers correlate with the regional variations of the distribution of the large interplate
earthquakes. In addition, we found bending points of the subducting Pacific plate in all the three
east-west lines that are almost perpendicular to the trench axis by applying the traveltime mapping
method. These bending points are located around 143.5E and we can define a bending axis by
connecting bending points. The bending axis is roughly parallel to the trench axis and approximately
coincides with the updip limit of the rupture zones of large interplate earthquakes. P-wave velocities
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of the upper plate vary across the bending axis, implying that the position of the bending axis is
closely related to physical properties of the upper plate and to seismic activities.

Numerical modeling of heterogeneity and anisotropy

NHA-PO1

SEISMIC IMAGING OF CONTINENTAL LOWER CRUST - ASPECTS, INSIGHTS,
POSSIBILITIES

Roy-Chowdhury, K.*(1) and Carpentier, S.F.A.(1)

(1) Budapestlaan 4, 3584 CD, Utrecht, the Netherlands

*Tel. +31 30 253 5133, Fax +31 30 253 3486, E-mail kabir@geo.uu.nl

Near-offset reflection profiling has revealed a complex structure for the mature continental lower crust.

A stochastic parameterisation has been shown to be  appropriate for such a medium - both from
geological and simulation exercises. Seismic imaging of lower crust is still mostly done under the
assumption of single scattering. Possible artefacts resulting from wave-propagation in complex media
are therefore interesting and merit careful investigation.

We present results from a series of visco-elastic simulations of wave-propagation in a bi-modal "lower
crust" obtained from an original 2-D von Karman medium. The "observed" source-gathers thus
include effects due to wave-type conversion, attenuation and multiple-scattering. The simulations are
later repeated with noise added. Near-offset traces from such simulations are then used for "imaging"
the complex medium with industry standard migration algorithms.

The result - somewhat surprising - shows that conventional seismic imaging is robust, even without
accurate velocity information. Pre-stack migrations using both Kirchhoff- and finite-difference
techniques yield comparably good results. The same applies also to the recovery of the stochastic
papameters associated with the medium. Application of the latter include possible characterisation of
the lower crust into separate units, each with its distinct evolutionary history.

NHA-PO2

THERMOBARIC SEISMIC STRATIFICATION OF THE LITHOSPHERE
Korchin V.A.*(1)

(1) S.I.Subbotin Institute of Geophysics of NASU; Palladin av.32, Kiev, 03680, Ukraine
*Tel. +380(44)424-28-44, Fax +380(44)450-25-20, E-mail korchin@igph.kiev.ua

Experimental studies of the elastic and density parameters of a broad spectrum of rocks and minerals
at high P and T have established complex relations of their changes with depth. The thermobaric
parameters in the experiments change according to their values in the Earth’s crust of the specific
regions. On the V,, V=f(PT)=f(H) curves zones of their inversion are detected and low-velocity zones
are distinguished. The data of a petrophysical modeling based on the comparison of the experimental
relations Vp,,V=f(PT)=f(H) and explosion seismology materials suggest seismic anomalies of
thermobaric nature at depths of 10-20 km in the Earth’s crust. More actively the seismic thermobaric
stratification of the lithosphere is manifested for acidic and intermediate rocks. The anomalous
horizons of the lithosphere are featured by low Young’s and shear moduli, high brittleness, high
compressibility. X-ray and electron-microscopic studies of rock samples exposed to P and T
corresponding with depths of anomaly zones indicate the violation of the intergranular boundaries in
the rock, the dislocation density of the rock-forming minerals increases, other structural disturbances
of the rock favouring its discompaction are marked. The further “plunge” of the rock to greater depths,
1.e. the PT-parameter increase in experiments leads to structural perfection of the mineral medium and
forms seismic reflection after the discompaction zone. We think that these zones of abnormally low
elasticity are a domain of most active tectonic disturbances and crustal earthquake foci.
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NHA-PO3

2-D INVERSION FOR CRUSTAL ANISOTROPY IN THE TRANS-EUROPEAN SUTURE
ZONE, SE POLAND, BASED ON SEISMIC DATA FROM CELEBRATION 2000
EXPERIMENT

P. Sroda*(1)

(1) Institute of Geophysics, Polish Academy of Sciences, Ks. Janusza 64, 01-452 Warszawa, Poland
*Tel. +(4822)6915783, Fax +(4822)6915915, E-mail psroda@igf.edu.pl

Analysis of data from CELEBRATION’2000 experiment in SE Poland reveals azimuthal variation of
the crustal Vp velocity, unlikely to be explained by a common model with a local velocity anomaly.
This phenomenon is explained by seismic anisotropy of the upper crustal rocks in the Matopolska and
Lysogory units. The azimuthal dependence of the traveltimes of the Pg phase was analysed in order to
prove this hypothesis. Assuming TI approximation, an inversion of available traveltimes was
performed in order to determine the amount of anisotropy, using 1-D and 2-D delay-time method.
Obtained results indicate that the Vp anisotropy amounts to about 10%, with fast axis trending at
azimuth of approx.110 deg. The result is consistent with the geological data from the area, where
tightly folded (dip 40-80 deg) metapelites of Neoproterozoic and younger age were reported at depths
of few km and deeper. Fast axis direction coincides very well with azimuth of outcropping folds axes
and other deformational structures. Therefore anisotropy is interpreted as the effect of collisional
deformations at the EEC margin. In order to assess the credibility of obtained anisotropy parameters,
synthetic tests have been performed. The tests consisted of generating synthetic traveltimes for several
variants of isotropic and anisotropic models and subsequent inversion using anisotropic delay-time
method to check if artificial anisotropy can be obtained by inverting data generated by isotropic
medium. The tests indicate that realistic velocity inhomogeneities can account only for small part of
observed azimuthal traveltime variations. Therefore, the modelled anisotropy cannot be an artifact
resulting from inhomogeneous upper crust.

NHA-P04

STRUCTURE BENEATH SUDETES MOUNTAINS FROM ACTIVE SEISMIC
EXPERIMENTS - 2D AND 3D CRUSTAL MODELS AND THEIR UNCERTAINTIES
Majdanski, M.*(1), Grad, M.(1), Guterch, A.(2), POLONAISE'97, CELEBRATION 2000, ALP 2002
and SUDETES 2003 Working Groups

(1) Institute of Geophysics, Warsaw University, Pasteura 7, 02- 093 Warsaw, Poland

(2) Institute of Geophysics PAS, Ks. Janusza 64, 01-452 Warsaw, Poland

*Tel. (+48) 225546851, Fax (+48) 225546882, E-mail mmajd@igf.fuw.edu.pl

During the last decade four large seismic refraction and wide angle reflection experiments
(POLONAISE'97, CELEBRATION 2000, ALP 2002 & SUDETES 2003) has been performed in
Central Europe. These experiments cover the area of different types of the crust, from East European
precambrian craton in the north, trough Trans-European Suture zone and Paleozoic platform to Alpine
and Carpathian orogens in the south. We present detailed analysis of selected profiles across Sudetes
Mountains obtained with 2D ray-tracing technique and travel times tomography of first arrivals and
joint refracted and reflected waves. Prepared profiles show the structure and tectonic interpretation of
the crust and uppermost mantle. For the area with dense net of profiles the 3D travel times inversion
were performed. In the latest 3D interpretation for the area of Sudetes Mountains and Bohemian
Massif we used inversion package JIVE3D which use travel times of both refracted and reflected
waves. Beside of multilayer 3D model of the structure we present detailed uncertainty analysis for
both depth of boundaries and velocity field. It is interesting, that obtained uncertainties strongly
depends on inversion path (order of phases used in inversion).

Innovative seismic acquisition and processing techniques

IAP-PO1
HOW TO MAKE TURNING RAY TOMOGRAPHY INVERSION?
Kashubin, A.S.*(1,2), Rybalka, A.V.(2) and Shkred, I1.G.(2)
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(1) Uppsala University, Uppsla, Sweden
(2) Bazhenov Geophysical Expedition, Sheelit, Russia
*Tel. +46-18-4713322, Fax +46-18-501110, artem.kashubin@geo.uu.se

The Middle Urals region has been widely studied with geophysical methods over the past decades. An
integrated program is in progress to summarize this knowledge including modern reprocessing of
controlled source seismic data. We have access to a number of reflection seismic lines as well as to the
wide-angle DSS data. The purpose of reprocessing wide-angle (refracted wave) data with turning ray
tomography methods are: (1) — to confirm previously recovered velocity models, (2) — to investigate if
the tomography approach gives some new information and (3) — to obtain mean velocities to be used
mn reflection seismic data processing.

Sources and receivers in most wide-angle experiments were followed latitudinal line and the profiles
could be roughly assumed to be straight lines. Since the results from tomographic inversion have to be
compared with previous velocity sections along the profile it was of interest to perform the inversion
in 2D, as well as in 3D, and compare the results. We obtained different velocity structures for
depending upon whether the inversion was done in 2D or 3D. For 2D inversion we obtained higher
amplitude and deeper anomalies than for 3D. Reasons for this difference (wrong projection technique
or forward/inverse algorithm problems) are currently under investigation. Although artifacts resulting
from processing along crooked lines are common knowledge and discussed elsewhere, 2D algorithms
are still extensively used due to their availability and fidelity. In particular, straight lines are assumed
in marine seismics with streamer deviations and OBS generally not accounted for. The studies
presented here may aid in properly handling tomographic inversion of this type of data.

IAP-P0O2

FINITE-FREQUENCY TRAVELTIME TOMOGRAPHY FOR ACTIVE-SOURCE SEISMIC
DATA

Zelt, CA*(1)

(1) Dept. Earth Science, Rice University, Houston, TX, USA, 77005

*Tel. 713-348-4757, Fax 713-348-5214, E-mail czelt@rice.edu
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WIDE-ANGLE SEISMIC ACQUISITION WITH DIGITAL ACCELEROMETERS FOR THE
IMAGING OF SEISMOGENIC AND ACTIVE-FAULT SYSTEMS

Abe, S(1), Saito,H.*(1), Sato,H.(2) , Koshiya,S.(3), Kawanaka,T.(1)

(1) JGI, Inc., Meikei Build. 1-5-21, Otsuka, Bunkyo-ku, Tokyo 112-0012, JAPAN

(2) Earthquake Research Institute, Univ. of Tokyo, 1-1-1 Yayoi, Bunkyo-ku, Tokyo 113-0032, JAPAN
(3) Department of Civil and Environmental Engineering, Iwate University, 4-3-5 Ueda, Morioka Iwate,
020-8551, JAPAN

*Tel.+81-3-5978-8032, Fax +81-3-5978-8058, E-mail sabe@jgi.co.jp

The deep geometry of active faults and the mid-crustal detachment at the base of seismogenic layer is
important for understanding active tectonic process and accessing the risk of destructive earthquakes.
To investigate the deeper extension of active faults within the seismogenic layer, we conducted a
seismic reflection profiling experiment across the western marginal faults of Kitakami lowland,
northeast Japan. The combination of telemetry and independent recording system has provided the
deployment of wide-angle survey line with dense seismic array. The simultaneous data acquisition of
regional refraction, low-fold wide-angle reflection and dense reflection survey has been optimized by
the integration of vibrator source focused on effective low-frequency bandwidth of sweep signal and
the three-component digital sensors with broader frequency responses. The seismic profile
demonstrates the potential capabilities of wide-angle acquisition scheme with three-component digital
sensors for deep seismic imaging of crustal structure. The images of the deeper extension of active
faults estimated through CMP stacked profiles using digital sensors and conventional 4.5Hz/10Hz
geophones will be compared. -

IAP-P0O6 :

MULTICHANNEL SEISMIC IMAGING OF THE MEDITERRANEAN OUTFLOW WATER
PATTERNS IN THE GULF OF CADIZ

Biescas, B.(1), Klaeschen, D.(2), Carbonell, R.*(3) and GO-GEOCEAN Research Group(4)
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Spain
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(3) Instituto de Ciencias de la Tierra 'Jaume Almera'. Lluis Solé i Sabaris s/n, Barcelona 08028, Spain
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Multiseismic imaging is becoming a new tool for oceanographic research. Relatively recent
investigations show that conventional Multichannel Seismic (MCS) profiling enables producing
high-lateral resolution images (~10 m) of the internal oceanic structure. Coincident seismic and
hydrographic data indicate that seismic reflectivity is sensitive to abrupt temperature (and salinity)
contrasts of less than ~0.05° C (0.01 psu) with a vertical resolution of ~10 m, therefore providing a
well-suited tool to image the oceanic fine-structure in great detail. The Mediterranean Undercurrent
(MU) salt tongue is a well-known, prominent hydrographic feature that originates in the
Mediterranean Sea, overflows the Strait of Gibraltar, flows westwards following the continental slope
of the Iberian margin, and equilibrates at 800-1200 m deep. Warm and salty lenses separate from the
MU as clockwise rotating eddies (Meddies), typically with 50-100 km diameters and salinity and
temperature anomalies reaching 1 psu and 4° C respectively. Specific seismic processing flows have
been developed to image the MU. This include: tau-P and frequency filtering, wavelet deconvolution,
NMO correction, stacking and post-stack depth-migration. The quasi- 3D geometry of the MU in the
Gulf of Cadiz has been followed using four MCS transect acquired in September 1993 within the IAM
project. Sequences of prominent, seaward dipping reflectors stuck to the Iberian continental slope
depict the top, bottom and internal stratification of the MU. A set of finely stratified (layer thickness of
~10 m), concentric reflectors forming a ~60 km-wide and ~1 km thick elliptical lens, that we associate
to the presence of a Meddy, may also be observed. Additionally, a number of out-of-sequence, steeply
dipping reflectors that might correspond to the propagation of internal waves is also imaged.
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IMAGING STEEP DIPS: EXAMPLES FROM AUSTRALIAN SEISMIC SURVEYS
Jones, L.E.A*(1)
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See abstract IAP-0O06
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ADVANCES IN PROCESSING: 2005 TANAMI SEISMIC SURVEY, AUSTRALIA
Jones, L.E.A*(1)

(1) Geoscience Australia, GPO Box 378, Canberra, ACT 2601, Australia.

*Tel. +61 2 6249 9540, Fax +61 2 6249 9972, E-mail leonie.jones@ga.gov.au

The 2005 Tanami Seismic Survey consisted of 720 km of deep crustal seismic reflection data acquired
along 4 lines, and represented an improvement in hard rock seismic data processing in Australia. The
processing sequence was aimed at obtaining a high quality image of the crust from Moho to surface,
with particular emphasis on imaging shallow features and steeply dipping reflectors. The key
processing steps included refraction and automatic residual statics, spectral equalisation, detailed
velocity analysis pre- and post-DMO, and omega-x post-stack time migration. Near surface features,
including base of regolith, were better imaged using a floating datum technique, separating the total
shot and receiver refraction static for each trace in a CDP gather into a mean CDP static and a residual
CDP static. Only the residual CDP refraction static was applied prior to velocity analysis and
automatic statics calculation, while the mean CDP refraction static was removed following coherency
enhancement after migration. Crooked-line 60-fold acquisition necessitated offset regularization of
CDP gathers pre-DMO. The regularization technique employed trace interpolation based on dip
coherency which had the dual advantage of improving signal to noise, and normalizing amplitudes in
low-fold areas, thus reducing migration smiles.

IAP-P0O9

METHODOLOGY OF OFF- AND ONSHORE JOINT SEISMIC PROFILING: AN EXAMPLE
OF BOSO 2005 EXPERIMENT CONDUCTED IN THE SOUTHERN PART OF THE BOSO
PENINSULA, JAPAN

N. Komada*(1), N. Tsumura(2), T. Ito(1), T. Miyauchi(2), T. Sato(2), S. Kikuchi(1), S. Yamamoto(1),
S. Suda(3), M. Higashinaka(3) and T. Kawanaka(3)
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(2) Department of Earth Science, Facility of Science, Chiba University

(3) JGI, Inc.
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There are severe difficulties in the conventional seismic reflection method in order to obtain deep
seismic images along coastal zones where sandy beaches are developed. The first difficulty is that the
onshore source energy is apt to be considerably attenuated by thick sand layers. The second is that
only short hydrophone cables are permitted to be used offshore because of coastal fishery activities. As
the Boso 2005 Experiment (Tsumura et al., 2006; this symposium) had the same difficulties as
mentioned above, the following off- and onshore joint seismic profiling technique was applied;
air-guns were shot at 50-m intervals along the 60-km-long shot line about 1 to 2 km offshore nearly
parallel to the coast, and off-line recorders with 50-m interval 6 geophones were set up at about 300-m
intervals along the 50-km-long onshore receiver line. This off- and onshore joint seismic profiling
technique made it possible to transport effectively the source energy to the deep and to prepare the
long seismic line. However this technique inevitably made CMPs distribute widely compared with the
conventional reflection method, due to the configuration of shot and receiver lines. Furthermore the
two lines do not run across the structural trend at high angle. These conditions suggest that the
conventional processing method may produce obscure or no images of the deep structures. Thus the
azimuth move out (AMO) method is tried to be applied in the southern part of the experiment. The
trials make original reflectors of the conventional method emerged clearly at TWT 3.0 to 5.5 sec and
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above it. The AMO method must make clear the overall structure of the subducting Philippine Sea
plate (PHS), as well as that of the thrusts branching from the upper surface of PHS.

TIAP-P10

ENGINEERING APPLICATIONS OF HIGH-RESOLUTION SEISMIC TECHNIQUES:
TUNNEL DRILLING

Alvarez-Marr6n, J.(1), Marti, D.(1), Flecha, 1.(1), Palomeras, 1.(1), Vazquez-Suii¢, E.(2), Font-Capd,
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Seismic methologies has been succesfuly used in different civil engineering applications. Underground
construction projects (subways, tunnels, etc), require detailed characterization of the rock massif,
including information of the structural and physical properties for an optimal planning and execution.
Seimic reflection and/or tomographic images provide detailed 2D or even 3D information of the
subsurface that can not be obtained with conventional geotechnical methods used in these kind of
projects (for instance, core interpretation o borehole geophysics). These seismic techniques, including
2D seismic reflection profiles and 3D first-arrival seismic tomography were used for tunnel design
in two different areas. Two seismic data acquisition experiments have been carried out to test if these
seismic methods could be used as a prediction tool for horizontal drilling. High-resolution seismic
techniques were applied to the investigation of the subsurface structure along the trace of a tunnel for
the projected high-speed train. The tunnel crosses a complex region of Variscan deformation in
northern Ledn (Spain). The area is underlined by Paleozoic rocks deformed within two thrust sheets
corresponding to the thrust systems of the southern Cantabrian Zone. In addition, the area includes
several, brittle, high angle fractures and a thick cover of fluvioglaciar deposits across a rugged
topography. The high resolution study included borehole geophysics and a 2.12 km long seismic
profile. The results indicated that a 3 m thick layer of weathered rocks at the surface, together with the
large variability of the topography caused a great dispersion of the seismic energy. And the images
were not well resolved. Nevertheless, the convined results revealed that at tunnel projected depth a
150 m long carbonate layer (Lancara Fn) would be encountered. A seismic tomography study was
carried out in the city of Barcelona (Spain), in order to image the subsurface for the construction of a
new subway line. The city is densely populated and good quality seismic data is very difficult to
acquire in this environment, due to the existence of background noise (car traffic, electricity, etc), and
the complex shallow subsurface (buiding fundations, sewage systems, watter supply, etc). The
tomographic images were abe to resolve subvertical structures, faults and porphyric dykes, that control
the geometry of the weathered surface layer characterized by a variable thickness and a very low
seismic velocity.
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INTEGRATED SEISMIC IMAGE USING CONVENTIONAL MCS AND WIDE-ANGLE
REFLECTION OBS DATA
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Multichannel seismic reflection method (MCS) using airgun and hydrophone streamer is able to image
the shallow structure towards sediments and acoustic basements, whereas there are some weak points:
offset distance of recording signal is limited by the streamer length and recording signal is influenced
by the sea conditions because streamer locates sea surface. On the other hand, structural surveys using
ocean bottom seismometers (OBS) have conducted frequently and used to reveal the velocity model
based on traveltime information. There are some merits of OBS survey: the recording condition is

99



Abstracts — Poster Presentation -

better than MCS because of sea bottom, the long offset distance and wide-angle recording survey is
possible, and OBS records vertical and horizontal components. Integrated seismic image using
airgun-OBS and MCS data is expected to be a powerful method to reveal the physical properties at the
plate boundary of seismogenic zone and at the deep interfaces related with the arc growth model. To
utilize the integrated image, we have developed the software to clear the different recording situations.
Moreover, we have examined the pre-processing of input data. In this presentation, we will present the
outline of the integrated seismic image using OBS and MCS data in the Japan Trench subduction zone.

IAP-P12

TOWARDS INTEGRATED OPEN-SOURCE COMMUNITY GEOPHYSICAL SOFTWARE
FOR CRUSTAL STUDIES
Morozov, I. B.*(1)
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With wide spreading of modern object-oriented programming techniques, integration of the key
geophysical software in a broadly acceptable framework becomes feasible. As it is proven by the
success of the Linux development model, modular design and the use of common programming
frameworks such as OpenGL and Qt allow easy collaboration of hundreds of developers, leading to
abundance of reliable, high-quality software with 3D graphics and intuitive graphical user interfaces.

Although all researchers in crustal geophysics cannot adhere to a fixed code development style, it
appears that several most broadly used packages could also benefit from integration into a common
processing framework. Examples of such key packages include: 1) data acquisition; 2) travel time
picking, ray tracing, and tomography; 3) seismic waveform modeling and inversion, 4) post- and
pre-stack migration, S) potential-field processing and inversion, and 6) publication-quality graphics.
The advantages of such integration would include: streamlined data handling, input/output, access to
basic seismic processing, common parameterization, graphical user interfaces, 3D visualization, web
and online documentation, uniform and automated software distribution and maintenance.

I suggest that with a limited yet focused effort (e.g., sponsored by IRIS) a powerful and flexible
geophysical software package could be created to satisfy many of the software needs of the crustal
research community. To illustrate the potential benefits of such an effort, we have ported the popular
2-D ray tracing program rayinvr by C. Zelt, adding true interactive operation and 3-D visualization
performed in the spherical-Earth geometry. The display uses coastline and other geographic data
directly obtained from GMT databases and could also include gravity inversion, travel-time
tomography, results of finite-difference waveform modeling, as well as any other information
specified by the user.

TIAP-P13

EFFECTS ON CONVENTIONAL AVO ANALYSIS OF WOLLASTON LAKE REFLECTOR,
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Jinfeng Ma*(1), Igor B. Morozov(2)
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The amplitude-versus-offset (AVO) analysis of seismic reflection data has been widely used in
predicting oil and gas reservoir in industry (Hilterman,2001). It can also help to reveal the nature of a
reflector a powerful tool in the analysis of deep crustal bright spot (Juhlin, 1990; Makovsky and
Klemperer, 1999; Ma and Morozov, 2004). Conventional AVO analysis is based on plane wave
assumption and utilizes full Zoeppritize equation or linear approximation of Zoeppritize equation.
However,the cylindrical wave modeling results fit the observed seismic data better than does plane
wave modeling (Winterstein and Hanten,1985). Spherical wave AVO response is not considered in
conventional AVO analysis. The observed vertical component of seismic wave reflection is regarded

100




Abstracts — Poster Presentation -

as full P-wave reflection in conventional AVO analysis as well. In order to study how the spherical
wave AVO response and vertical component affect conventional AVO analysis in Wollaston Lake
Reflector (WLR) bright spot reflectors, we utilize reflectivity method (Fuchs, 1968; Fuchs and Miiller,
1971) and full Zoeppritize equation to compute spherical wave and plane wave AVO response. Elastic
parameters of geological model and data examples come from WLR (Mandler and Clowes, 1997;Ma
and Morozov,2004). Different surface layer models such as high and low velocity models are selected
in our reflectivity models to simulate different surface conditions. Thin and interbed of WLR reflectors
in different depths are included in our reflectivity models. Then, AVO analysis is done on true
amplitude processed synthetic seismogram using full Zoeppritize equation and linear approximation of
Zoeppritize equation. Furthermore, AVO tuning and anisotropy AVO problems are analyzed in our
study.

Seismic investigations for disastrous earthquake areas

SDE-PO1

DEEP SEISMIC REFLECTION PROFILING ACROSS THE KINKI TRIANGLE ZONE, SW
JAPAN: DEEP GEOMETRY OF DENSELY DISTRIBUTED ACTIVE REVERSE FAULTS
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Kawanaka, T.(3)
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The deep geometry of active-source fault system is significant for better estimation of earthquakes and
strong ground motions. The Kinki triangle zone of SW Japan is marked by dense distribution of active
faults. The deep seismic reflection profiling was undertaken from Osaka to Suzuka along a-120
km-long seismic line. The major target is to obtain deep geometry of active fault and a velocity
structure. The main seismic source was four vibroseis trucks and dynamite shots. The upper surface of
pre-Neogene is well detected beneath the Osaka plain on the west and Ise plain on the east, including
reverse faults in the sedimentary basins with growth strata. Beneath the mountain range between these
sedimentary basins, horizontal coherent reflectors at 16 km and 26 km in depth are recognized. The
mid-crustal reflectors at 16 km in depth correspond to the base of the seismogenic zone. In the
seismogenic zone, dipping reflectors, which correspond to possible deeper extension of active faults,
are recognized. The dipping reflectors do not extend beneath the base of seismogenic layer and merge
to the mid-crustal horizontal reflectors corresponding to the bottom of the seismigenic layer.

SDE-P02

DEEP STRUCTURE AND SEISMICITY IN THE KINKI DISTRICT, NORTHWEST JAPAN,
AS REVEALED BY SEISMIC REFRACTION AND WIDE-ANGLE REFLECTION
SURVEYS

Hirose, 1.*(1) and Ito, K.(1)
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In order to elucidate the relations among crustal structures, seismic activities, active faults, and
geologic structures, we analyzed three seismic refraction and wide-angle reflection survey records
conducted in the Kinki district by using reflection and refraction analyses. The survey lines are (1) the
1989 Fujihashi-Kamigori profile line, (2) the 1995 Keihoku-Seidan profile line passing through the
source region of the 1995 Kobe Earthquake (Mw6.8), (3) the 2004 Shingu-Maizuru profile line. To
determine the depth of the Moho, we also use the travel-time data of (4) the 1963~1964
Kurayoshi-Hanabusa profile line. As these profile lines cross almost same area, we can obtain a
3-dimentional crustal structure of wide area uniquely. From the analyses of reflections, we can obtain
detailed reflection images from the surface down to the upper mantle. For example, we can find the
horizontal subducted Philippine Sea Plate at depth of 60-70km under the Japanese Islands.
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Furthermore we find obvious reflectors at about 17km of depth, which is the lower cut off depth of the
seismogenic layer in the crust and some north-dipping reflectors in the upper crust. From refraction
analyses, we find the followings: (i) The P-wave velocities of the seismogenic layer is 6.0~6.4 km/s.
(i1) Depth of the Moho under the Kinki district is about 35km and the oceanic Moho of the subducting
Philippine Sea Plate is determined to be 7~10km under the plate boundary. (iii) Velocity variations in
the surface layer seem to be well coincident with geological structures. (iv)  The low frequency
earthquakes occur near the intersection of the Moho and the top of the Philippine Sea Plate.
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SEISMIC REFLECTION PROFILING ACROSS THE ITOIGAWA-SHIZUOKA TECTONIC
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See abstract SDE-0O03
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The Itoigawa—Shizuoka Tectonic Line (ISTL) is a major geological boundary dividing NE and SW
Japan. A large active fault system exists in subparallel with the ISTL, and has a potential of
catastrophic disaster. Surface geology and seismic surveys suggest that the active fault system is
divided into three regions, each of which shows a different dominant fault type of east-dipping reverse
fault (north), left-lateral transverse fault (middle) and west-dipping reverse fault (south), respectively.
To study a whole structure of the ISTL active fault system, we analyzed traveltime data combining
microearthqake observations and refraction surveys using a seismic tomography method. The velocity
structure obtained shows a supportive evidence for segmentations into three regions. Shallow parts in
the north and the south regions show remarkable low velocity, while that of the middle region doesn’t,
except for some specific volcanoes. Moreover, the north low velocity locates eastward from the ISTL,
while the south low velocity locates west-downward from the ISTL. Such different characters suggest
that the segmentations would depend on different tectonic history in each region.
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SEISMICITY AND CRUSTAL STRUCTURE ALONG THE SOUTHERN JAPANESE ALPS
SEGMENT OF THE ITOIGAWA-SHIZUOKA TECTONIC LINE
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and Kuwahara Y.(2)
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The wide area along the Itoigawa-Sizuoka Tectonic Line (ISTL) is considered to be with one of the
highest probability of a major event occurrence in the near future. In order to understand the active
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tectonics that control the earthquake genesis mechanisms, it is essential to investigate the microseismic
activity near the faults, the deep layout of active faults and the seismic velocity structure of the earth
crust in the surrounding area. To reveal seismic activity, which may be related to the ISTL activities,
we deployed 60 offline stations in the south-central part of the ISTL from 15 Sep. 2005 to 23 Dec.
2005. We manually repicked 348 M > 0.5 events published by the Japan Meteorological Agency
(JMA) and reprocessed them using the Double Difference tomography method (Zhang and Thurber,
2003). The relocated events have lined up on a low / high Vp boundary between 5 to 20 km depth. The
deeper extension of the ISTL in Southern Alps region seems to be the boundary between these low Vp
and high Vp zones, which can be identified as the accretionary prism units and the Izu-Bonin arc
sequences. The ISTL forms a thrust fault that dips approximately 45°~55° towards the west. The
seismicity in the area may occur on the deeper extension of the ISTL; and if so, this could be evidence
that the deeper part of the geological ISTL is connected to the active fault at depth.

SDE-P06

INTEGRATED RESEARCH PROJECT FOR ACTIVE FAULT SYSTEM ALONG
ITOIGAWA-SHIZUOKA TECTONIC LINE

Research Group for Active Fault System along Itoigawa-Shizioka Tectonic Line
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The 250-km long Itoigawa-Shizuoka Tectonic Line (ISTL), running with NS direction in Central
Japan, is a major tectonic boundary between NE and SW Japan. The northern segment of the ISTL has
been under a compressive stress regime since the late Neogene to form an active fault system with the
largest slip rates (4-9 mm/yr), which is recognized as an earthquake fault with the highest risk.
Multidisciplinary project on active fault systems along ISTL starting in 2006 is aimed to improve
estimation on source properties of the forthcoming earthquake (occurrence time, magnitude etc.) and
strong motions in populated areas. Together with these objectives, this project intends to reveal
detailed crustal activities along ISTL. Several geophysical and geological researches have been
undertaken, including seismic reflection survey, earthquake observation, magnetotelluric survey, GPS
measurement, tectonic geomorphological survey, paleoseismological research and strong motion study.
The most important finding so far obtained is the regional structural difference between northern and
southern parts of ISTL. Namely, the active fault in the northern part shows a gentle eastward dip while
a westward dip in the southern part, indicating the existence of clear segment boundary around the
Suwa Lake. Such a result provides important constraint on the magnitude estimation for the
forthcoming earthquake. ‘

SDE-P07

DATA ACQUISITION FOR DEEP SEISMIC PROFILING IN MUNICIPAL AREAS

- SUBSURFACE STRUCTURE SURVEY IN TOKYO METROPOLIS -

Kawasaki. 8.*(1), Suda, S.(1), Kawanaka, T.(1), Nakayama, T.(2) and Nakashima Y.(2)

(1) JGI, Inc., Meikei Build. 1-5-21, Otsuka, Bunkyo-ku, Tokyo 112-0012, JAPAN

(2) The Institute of Civil Engineering of Tokyo Metropolitan Government, 1-9-15, Shinsuna, Koto-ku,
Tokyo 136-0075, JAPAN

*Tel. +81-3-5978-8032, Fax +81-3-5978-8058, E-mail kawasaki@jgi.co.jp

Underground investigations of major sedimentary basins in Japan have been carried out by local
governments for the purpose of earthquake disaster prevention. As part of this project, Tokyo
metropolitan government has conducted reflection and refraction surveys in Tokyo area (Kanto basin)
for three years. As difficulties of field data acquisition over densely populated areas, the reflection
survey for a deep basin part in Tokyo has been considered to be impractical so far. By developing the
data acquisition method, such as mid-night (concentrated) operation of Vibroseis, a large-scale
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deployment of receiver array, use of wireless recorders, we could delineate a seismic basement deeper

than 4,000m. The technique and some problems about the field data acquisition for deep seismic
profiling in municipal areas will be discussed.

SDE-P08

REGIONAL CHARACTERIZATION OF THE CRUST IN THE TOKYO METROPOLITAN
AREA, CENTRAL JAPAN

Sato, H.*(1), Hirata, N.(1), Abe, S.(2), Okaya, D.(3), Iwasaki, T.(1), Ito, T.(4), Kasahara, K.(5), Kato,
N.(1), Koketsu, K.(1), Hagiwara(1), Ikawa, T.(2), Kawanaka, T.(2), Wu, F.(6) and Matsubara, M.(5)
(1) Earthq. Res. Inst., The Univ. Tokyo, 113-0032 Tokyo, Japan

(2) JGI Inc.,112-0012 Tokyo, Japan

(3) Dept. Earth Sc., Univ. Southern California, Los Angeles, CA 90089-0740, USA

(4) Department of Earth Science, Chiba University, 263-8522 Chiba, Japan

(5) National Research Institute for Earth Science and Disaster Prevention, Tsukuba, Japan

(6) SUNY/Binghamton, USA

*Tel. +81-3-5841-5737, Fax +81-3-5689-7234, E-mail satow@eri.u-tokyo.ac.jp

See abstract SDE-O01

SDE-P09

GEOMETRY OF ASEISMIC SLAB OF THE PHILIPPINE SEA PLATE AND CRUSTAL
STRUCTURE OF THE 1ZU COLLISION ZONE, CENTRAL JAPAN

Sato, H.*(1), Hirata, N.(1), Abe, S.(2), Iwasaki, T.(1), Kato, N.(1), Ito, T.(3), Kasahara, K.(4), Saito,
H.(2), Kawanaka, T.(2) and Tkawa, T. (2)

(1) Earthquake Research Institute, The University of Tokyo, 113-0032 Tokyo, Japan,

(2) JGI Inc.,112-0012 Tokyo, Japan

(3) Department of Earth Science, Chiba University, 263-8522 Chiba, Japan

(4) National Research Institute for Earth Science and Disaster Prevention, 305-0006 Tsukuba, Japan
*Tel. +81-3-5841-5737, Fax +81-3-5689-7234, E-mail satow@eri.u-tokyo.ac.jp

Philippine Sea plate (PHS) is being subducted beneath Honshu island, Japan, associated with the
collision of Izu volcanic arc. To identify the geometry of the mega-thrust on the upper surface of PHS
is crucial to understanding the occurrence of earthquakes and estimate strong ground motions. Due to
the lack of seismic activity along the slab of PHS in the northwestern part of Izu collision zone,
presence of subducting slab is poorly understood. Deep seismic reflection profiling was carried out
across the northwestern part of Izu collision zone for a 88-lm-long seismic line. Along the seismic line,
high energy shots (explosives for 100 — 300 kg; 100 sweeps bay four vibroseis trucks) were recorded
by 1752 channels deployed at 50 m interval. The outstanding feature of the stacked time section is
north-dipping reflectors at 9 to 13 sec (TWT; 30 - 40 km in depth) in the northwestern part of the
seismic line. These north-dipping reflectors appear down dip extension of north-dipping hypocentral
zone ranging from 15 to 25 km in depth. These north-dipping reflections are interpreted as aseimic
slab of PHS and probably corresponds to the lower crust of the Izu volcanic arc.

SDE-P10

HETEROGENEITY OF PHYSICAL CONDITIONS AND PROPERTIES ALONG THE
UPPER SURFACE OF THE PHILIPPINE SEA PLATE OFF THE KANTO DISTRICT

Kimura H.*(1), K. Kasahara(1) and T. Takeda(l)

(1) National Research Institute for Earth Science and Disaster Prevention, Japan, 3-1 Tennodai,
Tsukuba, Ibaraki, 305-0006, Japan

*Tel. +81-29-863-7663, Fax +81-29-860-2271, E-mail kimura@bosai.go.jp

At the southern Kanto district, central Japan, the 1703 Genroku earthquake (magnitude M=8.2) and
the 1923 Kanto earthquake (M=7.9) occurred on the subducting Philippine Sea plate (PHS). The
offshore region is the place where various events including the largest aftershock of the Kanto
earthquake (M=7.3), slow slip events, and repeating earthquakes occur. The analysis of crustal
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deformation observed by dense GPS network shows large backslips off the Boso Peninsula, which
indicates that the plate interfaces are locked now. We expect that these zones have different physical
conditions and properties. In order to reveal them, we conducted multi-channel seismic reflection
survey. In the obtained profile, upper surface of the PHS can be traced continuously, though reflection
intensity changes greatly. The reflection intensity is strong at the basement of the sedimentary basin,
weak at deeper portion with depths of 10 to 13 km, and moderately strong at depths of 13 km or more.
The weak reflection zone is included in the area with large backslips and moderately strong zone
overlaps with the slip area of slow slip events. The reflection intensity can be affected by physical
conditions and properties at the discontinuity. The above observations suggest that those along the
-upper surface of the PHS are quite heterogeneous off the Kanto district. In comparison with some
recent studies, the weak reflection zone might be an asperity of large earthquakes.

SDE-P11

CORRELATION BETWEEN GEOLOGIC STRUCTURE AND SOURCE FAULT OF THE
2004 MID-NIIGATA PREFECTURE EARTHQUAKE, CENTRAL JAPAN, REVEALED BY
SEISMIC REFLECTION PROFILING

Kato, N.*(1) and Sato, H.(1)

(1) Earthquake Research Institute, The University of Tokyo, 113-0032 Tokyo, Japan

*Tel. 03-5841-1761, Fax 03-5689-7234, E-mail naoko@eri.u-tokyo.ac.jp

To correlate the source fault and surface ruptures with individual geologic structures is crucial to
improving seismic hazard assessments in areas of active folding. The 2004 Mid-Niigata Prefecture
Earthquake (M 6.8) occurred in a folded zone of central Japan, provided exceptional opportunity to
study the relationship between geologic structure and source faults. CMP-reflection profiling using
four vibroseis trucks across the focal area and high-resolution shallow seismic surveys across the
surface ruptures and active faults were carried. The seismic reflection profile portrays an asymmetric
anticlinorium with a steeply dipping eastern flank. According to the aftershock distribution, high-angle
west-dipping reverse fault is located beneath the main anticline. The shallow seismic reflection profile
suggests that the surface ruptures in the eastern margin of the anticlinorium occurred along the
pre-existing emergent thrust. The formation of the main geologic structure is well explained by
high-angle reverse faulting beneath the main anticline and low-angle thrusting in the shallower part.
Seismic reflection sections across the south of the focal area show a west-dipping homoclinal structure
produced by west-dipping reverse active fault at the eastern edge of the uplifted zone. The extent of
rupture associated with the 2004 Mid-Niigata Prefecture Earthquake was strongly controlled by the
pre-existing geologic structure.

CDE-P12
SEISMIC STRUCTURES AROUND FAULT ZONES OF TWO NORTHERN MIYAGI

EARTHQUAKES IN 1962(M6.5) AND 2003(M6.4), NORTHEASTERN JAPAN

Yokokura, T.*(1), Yamaguchi, K.(1), Kano, N.(1), Tanaka, A.(1), Ohtaki, T.(1), Ito, S.(1) and Miyazaki,
T.(1) .
(1)Geological Survey of Japan, AIST, 1-1-1 Higashi, Tsukuba, Ibaraki, 305-8567 Japan.

*Tel. +81-29-861-3729, Fax +81-29-861-3609, E-mail taka.yokokura@aist.go.jp

Northern Miyagi prefecture was often struck by hazard earthquakes. We compare seismic structures
around fault zones of the 1962 (M6.5) and 2003 (M6.4) events of Northern Miyagi earthquakes. Both
sections show westward dipping reflectors which are located at respective fault zones traced by
aftershock distribution. Geologically, this region was subjected to rapid EW extension in middle
Miocene and then to EW compression after early Pliocene due to tectonic inversion. The inverted
structure is clear in the section of the 2003 event area, however is not clear in that of the 1962 event
area because of poor resolution in the shallower part. As for deeper part, the 1962 event area show
clear reflective lower crust. Although data acquisition parameters in both areas were quite different
and thus obtained seismic sections were different in resolution and penetration, essential geological
features are very similar in both sections.
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SDE-P13

SEISMIC REFLECTED WAVE FROM THE FAULT PLANE OF THE 2003
MIYAGIKEN-HOKUBU EARTHQUAKE

Shinobu Ito*(1), Takanobu Yokokura(1), Kazuo Yamaguchi(1), Naomi Kano(1) and Toshiki

(1) 1-1-1 Higashi, Tsukuba, Ibaraki, 305-8567

*Tel. 81-29-861-3832, Fax 81-29-861-3609, E-mail s.ito@aist.go.jp

We are interested in the relationship between distribution of coseismic slip or aftershocks and
heterogeneity on a fault plane. The coseismic slip can be estimated by source process analysis, and
aftershock distribution can be estimated from arrival times of seismic waves. However, it is not easy to
estimate the heterogeneity on a fault plane. In September 2005, we executed a seismic reflection
survey at Nango (currently Misato) in the north of the source region of the 2003 Miyagiken-Hokubu
Earthquake. From the combination of the shots along NS-Line and the receivers on EW-Line, we
might identify spatial distribution of strong reflection. As a result, reflected waves from the north
end shot of the NS-Line are most clearly recorded on the EW-Line. In future, we are going to
investigate the more detailed spatial distribution reflection.

SEP-P14

SOUTHESTERN CARPATHIAN FORELAND DEFORMATION IN RELATION TO THE

VRANCEA SEISMOGENIC ZONE OF ROMANIA: RESULTS FROM PROJECT DRACULA
Knapp, C. C.*(1), Knapp, J. H.(1) and Mucuta, D. M.(1)

(1) Dept. Geological Sciences, University of South Carolina, Columbla SC 29208, USA

*Tel. 1-803-777-8491, Fax 803-777-6082, E-mail camelia@geol.sc.edu

See abstract SDE-O04

SDE-P15

SEISMIC EVIDENCE OF A THICKENED CRUST UNDERNEATH THE 2001 KUTCH
(BHUJ) EPICENTRAL REGION, WESTERN INDIA

Sarkar, D.*(1), Sain, K.(1), Reddy, P.R.(1), Catchings, R.D.(2), Mooney, W.D.(2)

(1) National Geophysical Research Institute, Uppal Road, Ranga Reddy, Hyderabad-500 007, India

(2) U. S. Geological Survey, 345 Middlefield Road, Menlo Park, CA 94025, USA

*Tel. (+91) 40-2343-4700, Fax (+91) 40-2717-1564, E-mail dipankars@rediffmail.com

Three short (20-35 km) seismic reflection profiles are presented from the immediate region of the
2001 Mw 7.7 Bhuj (western India) earthquake. These profiles image a 35-45 km thick crust that is
highly reflective with strong, near horizontal reflections at all depths. The crust thickens by 10 km
over a distance of about 50 km from the northern margin of the Gulf of Kutch to the epicentral zone of
the earthquake. Whereas the Kutch tectonic framework dates to Mesozoic rifting associated with the
break-up of Gondwanaland, the existence of a thick and high reflective crust (~45 km) at the epicentral
zone may indicate crustal thickening due to the compressive regime of the past 40 Ma. Alternatively, a
part of the crustal thickening nnght have happened due to rift-related mafic underplating during the
earlier Mesozoic extensional regime, as evidenced by the presence of a high velocity (>7 km/s) lower
crust in the epicentral region.

SDE-P16

ACTIVE AND PASSIVE SEISMIC IMAGING OF THE SAN-ANDREAS-FAULT-SYSTEM
Buske, S.*(1), Gutjahr, S.(1), Rentsch, S.(1) and Shapiro. S.(1)

(1) Department of Geophysics, Free University Berlin, Germany

*Tel. +49 30 838 70580, Fax +49 30 838 70729, E-mail buske@geophysik.fu-berlin.de

Recently high-quality active and passive seismic data have been acquired in the vicinity of the
San-Andreas-Fault-System within the EarthScope project SAFOD. We have processed parts of the
available data sets using newly developed techniques in order to derive a high-resolution image of the
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subsurface in the vicinity of the fault system. On one hand we applied Fresnel-Volume-Migration to
the SAFOD2003 reflection/refraction seismic data set and obtained a structural image of the region
around the fault system from the surface down to about 10 km depth. The major feature is a bunch of
steeply dipping reflectors in the vicinity of the surface fault trace. On the other hand we applied a
migration-type location algorithm to passive seismic data recorded with the 3C receiver array in the
SAFOD pilot hole.

These local earthquake hypocenters as well as the image from the active seismic survey are combined
and together provide a basis for a combined interpretation of the seismic structure and the earthquake
dynamics of this mega-shear zone.

Integrated multidisciplinary case studies

IMC-P01

JOINT INVERSION: THE PROPER WAY TO COMBINE DIVERSE GEOPHYSICAL AND
GEOLOGICAL INFORMATION

Heincke, B.(1), Jegen, M.(1) and Hobbs, R. W.*(2)

(1) IFM-Geomar, 1-3 Wischhofstr. 1-3, 24148 Kiel, Germany

(2) Department of Earth Sciences, University of Durham, Durham, DH1 3LE, UK.

*Tel. +44 (0)191 334 4295, Fax +44 (0)191 334 2301, E-mail r.w.hobbs@durham.ac.uk

Conventional controlled-source seismic techniques does not provide a complete geophysical description
of the subsurface. Missing information may be derived from gravity and magnetotelluric (MT)
measurements. Unfortunately, both gravity and MT methods are characterized by a large degree of
non-uniqueness such that it is impossible to derive an unambiguous model, if the different data sets are
processed and inverted separately. To obtain a robust result, we chose to develop an approach in which
we jointly invert seismic tomography, MT and gravity data. A key element in the inversion is
determining the relationships between the different rock properties (velocity, resistivity and density)
using prior experimental data. We tested our joint inversion technique on a challenging 2-D model,
which was developed within the framework of the EC project “SIMBA”, to represent a typical
geological situation of a basalt structure on the European margin. We show that we can recover the
original model including lateral changes in basalt and sub-basalt sediment thickness, that is not possible
with the individual inversions of the data sets. The result is robust and shows that the combination of
non-unique data can provide strong constraint. The application to real data is also successful and we
demonstrate that boundaries in the inverted model coincide with isolated bright reflections observed on
the seismic reflection data.

IMC-P02

HIGH-RESOLUTION SEISMIC REFLECTION PROFILING ALONG THE RIKUU
EARTHQUAKE FAULT, NORTHEAST JAPAN ‘

Kagohara, K.*(1), Imaizumi, T.(2), Sato, H.(3), Miyauchi, T.(4), Koshiya, S.(5), Kato, H.(6) and
Senya fault research group

(1) Graduate school, Tohoku Univ., 6-3, Aramaki Aza Aoba, Aoba-ku, Sendai 980-8578, Japan

(2) Tohoku Univ., Japan

(3) ERI, Univ. of Tokyo, Japan

(4) Chiba Univ., Japan

(5) Iwate Univ., Japan

(6) Yamanashi Univ., Japan

*Tel. +81-22-795-6637, Fax +81-22-795-6648, Email d0-0b-kago-@mail.tains.tohoku.ac.jp

The Rikuu earthquake of 1986 was generated by the Senya fault system. This is new created reverse
fault under strong east-west compression since the late Pliocene, and is exemplified as front migration
of thrusting. It is difficult to define the segment and the segment linkage of it because of the irregular
geometry. We investigated the relationship between the geometry of faulting and the geomorphic
features, based on a data from several disciplines including high-resolution seismic reflection profiling.
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Furthermore, we discussed the process and the timing by the restoring the balanced cross sections. The
seismic sections revealed faulting geometries. The Senya fault system is recognized two major
tectonic zones. One is range-bounding fault that is inactive and occasionally be a fold. Another is
frontal active fault that consists at least of four segments based on their continuity or direction of fault
trace. These are divides the eastern margin of the basin and foothills. Each of segments is
characterized by a distinct structural style in the hangingwall of front thrust. Similarly, the trace
curvatures of faults were interpreted as expression of thrust migration. Through the thrust system, the
shortening was commonly estimated at about 3km in total. We inferred that the first motion of
thrusting began at the time of about 2.5 million age (Ma) and the fault migration to the basin occurred
after 1.0Ma.

IMC-P03

DOBRE-2: INTEGRATED GEOPHYSICAL STUDIES OF THE CRUST AND UPPER
MANTLE ON THE SOUTHERN MARGIN OF THE EAST EUROPEAN CRATON (AZOV
SEA-CRIMEA-BLACK SEA AREA)

V.1. Starostenko(1), V.D. Omelchenko(1), T.P.Yegorova(l), A.P. Tolkunov(2), O.G. Tchjoha(2), E.P.
Baranova(1), V.V. Sirchenko(2), O.V. Legostaeva(l) and R.A. Stephenson*(3)

(1) Institute of Geophysics, National Academy of Sciences of Ukraine, Palladin av. 32, 03680 Kiev,
Ukraine

(2) Ukrgeofizika, Ukarainian ministry of Ecology and Natural resources, Sophia Perovska av. 10,
03057, Kiev, Ukraine

(3) Netherlands Centre for Integrated Solid Earth Sciences, Vrije Universiteit, Amsterdam,
Netherlands

*Tel. +31-20-598-7347, Fax +31-20-598-9943, randell.stephenson@falw.vu.nl

The southern part of the eastern European continental landmass consists mainly of a thick platform of
Vendian and younger sediments overlying Precambrian basement, part of the East European Platform
(EEP). The Scythian Platform (SP) lies between the EEP and the (mainly Alpine) deformed belt
running from Dobrogea (Romania) to Crimea (Ukraine) and the Greater Caucasus (Russia), along the
northern margin of the Black Sea. Hard constraints on the Palaeozoic history on the SP are very sparse
and little is known of its crustal structure in this area. The poster presents new results and plans for the
coming year of a new multidisciplinary project that will fill some of this gap. The new project is called
DOBRE-2 (as it forms a prolongation of the successful DOBRE project executed in 1999-2001). The
main objectives of DOBRE-2 are to elucidate the deep-seated structure of the lithosphere and
geodynamic setting of the shelf zones of the Azov and Black seas and the Crimean peninsula and to
study the deep controls on the structure of basement and sedimentary cover. DOBRE-2 traverses a
number of major faults and suture zones separating the EEP from the SP, the Crimean Mountains, and
the Black Sea depression. Significant hydrocarbon reserves occur in the basins traversed by DOBRE-2.
Deep seismic reflection profiling (30 second, Vibroseis) has been completed on a 100-km segment of
the profile on the Azov Massif (part of the Ukrainian Shield) and a 47-km segment in Crimea. These
will be complemented by additional, offshore, near-vertical (CDP) and wide-angle reflection (“DSS™)
profiling on the shelf zones of the Azov (~53 km) and Black (~160 km) seas using a combination of
onshore seismograph stations, ocean-bottom seismometers, onshore and offshore explosive energy
sources, as well as conventional ship-borne seismic acquisition. Reinterpretations of old seismic (DSS)
data as well as potential field modelling have also been carried out as part of the project.

IMC-P04

DEEP STRUCTURE OF THE BARENTS-KARA REGION ALONG REGIONAL LINE 3-AR
(WHITE SEA-IS. PIONER-NORTH KARA SEA)

Ivanova, N.M.*(1), Belyaev, 1.V.(1), Roslov, Yu. V.(1), Vinokurov, I.Yu.(1) and Sakulina, T.S.(1)

(1) State Company “SEVMORGEQ?”, 36, Rosenstein Str., 198095, St. Petersburg, Russia

*Tel. +7 812 252 55 24, Fax +7 812 252 44 16, E-mail ivanova@sevmorgeo.com

In 2006 SEVMORGEO completed complex geophysical investigations (seismic wide-angle
reflection/refraction profiling, multichannel seismic survey, high-frequency profiling and
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gravity/magnetic measurements) along regional line 3-AR. Line 3-AR (2400km total length) traverses
the White, Pechora and Kara scas, goes to Is. Pioneer (the northern part of the Kara Sea). By a result
of complex geophysical investigations along the regional line 3-AR for the first time a deep structure
of the Earth’s crust has been studied in offshore part of large geostructures: the Baltic Shield, Russian
Plate, Pechora Plate, offshore continuation of the West-Siberian Plate, North-Kara Plate and their
Jjunction zones — the Kanin-Timan Ridge, Paikhoy-Novozemelskiy Fold Belt and North-Siberian Weir.
Location of the regional line 3-AR allowed to conduct a tie of composition of main sedimentary basins: the
Mezenskaya Syneclise of the Russian Plate, Pechora Syneclise, as a part of the Pechora Plate, the South-Kara
Syneclise of the West-Siberian Plate, the North-Kara-Syneclise of the North-Kara Plate. Forming of these
large basins may be connected with process of riftogenesis. Several grabens are revealed: the Riphean
Kandalakshskiy Graben in the Mezenskaya Syneclise, the Lower Paleozoic Oksinskiy Graben and
Devonian Pechora-Kolvinskiy Aulacogen in the Pechora Syneclise, the Triassic Noyabr’skiy and
Chekinskiy grabens in the South-Kara Syneclise and the Riphean Predseverozemelskiy Graben in the
North-Kara Syneclise. The presence of an uninterrupted lateral series of rift complexes testifies to
continuous spreading processes in the crust from Riphean to Triassic in the Barents-Kara Region.

IMC-PO5

THERMOBARIC PETROSTRUCTURAL MODELING OF THE EARTH’S CRUST AND
THE NATURE OF SOME SEISMIC BOUNDARIES

Korchin V.A.*#(1), Burtny P.A.(1) and Karnaukhova E.E.(1)

(1) S.I.Subbotin Institute of Geophysics of NASU; Palladin av.32, Kiev, 03680, Ukraine

*Tel. +380(44)424-28-44, Fax +380(44)450-25-20, E-mail korchin@igph kiev.ua

For the first time some methodical approaches to the domain of petrophysical modeling and DSS data
interpretation are proposed. The modeling based on the present geoinformation and the results
obtained in the high P and T petrophysics specifies the material composition and the features of the
deep crustal structure of the specific regions.

A common analysis of geophysical data and petrophysical thermobaric models based on the data of
experimental studies of the physical characteristics of most common mineral formations at high P and
T with considering the results of ultradeep boring let us reasonably suggest the nature of some seismic
boundaries in particular the K,- discontinuity. The latter is in most cases thought to be thermodynamic
rather than material one. It is marked in the 8-18 km depth range when the mineral matter structural
perfection occurs that favours the increase of the elastic parameters of the medium with increasing P
and T just after a zone of elastically discompacted horizons. These zones have been experimentally
detected for most rocks in different programmed PT-conditions of experiments. Depending on the
thermobaric conditions of the Earth’s crust, its stress, the elastic anomaly zones and the
K,-discontinuity may be laterally disrupted and migrate to greater depths.
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