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Tsunami run-up heights of the 2003 Tokachi-oki earthquake

Yuichiro Tanioka, Yuichi Nishimura, Kazuomi Hirakawa® Fumihiko Imamura, Ikuo Abe,
Yoshi Abe, Kazuya Shindou, Hideo Matsutomi, Tomoyuki Takahashi, Kentaro Imai, K.enji
Harada, Yuichi Namegawa , Yohei Hasegawa, Yutaka Hayashi, Futoshi Nanayama, Takanobu
Kamataki, Yoshiaki Kawata, Yoshinobu Fukasawa, Shunichi Koshimura, Yasunori Hada,
Yusuke Azumai, Kenji Hirata, Akiyasu Kamikawa, Akifumi Yoshikawa, Toru Shiga, Masaki
Kobayashi, and Seiichi Masaka

Tsunami height survey was conducted immediately after the 2003 Tokachi-oki earthquake.
Results of the survey show that the largest tsunami height was 4 m to the east of Cape Erimo,

around Bansei-onsen, and locally at Mabiro. The results also show that the tsunami height
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distribution of the 2003 Tokachi-oki earthquake is clearly different from that of the 1952
Tokachi-oki earthquake, suggesting the different source areas of the 1952 and 2003
Tokachi-oki earthquakes. Numerical simulation of tsunami is carried out using the slip
distribution estimated by Yamanaka and Kikuchi (2003). The overall pattern of the observed
tsunami height distribution along the coast is explained by the computed ones although the
observed tsunami heights are slightly smaller. Large later phase observed at the tide gauge in
Urakawa is the edge wave propagating from Cape Erimo along the west coast of the Hidaka

arca.

Slip distribution of the 2003 Tokachi-oki earthquake

estimated from tsunami waveform inversion

Yuichiro Tanioka', Kenji Hirata®, Ryota Hino®, and Toshihiko Kanazawa®

Institute of Seismology and Volcanology, Hokkaido University, NIOWS Kita-ku, Sapporo
060-0810, Japan

ZDeep Sea Research Department, Japan Marine Science and Technology Center, 2-15
Natsuhima-cho, Yokosuka 237-0061, Japan

IResearch Center Jor Prediction of Earthquakes and Volcanic Eruptions, Tohoku University,
Aoba-ku, Sendai 980-8578, Japan

4Earthquake Research Institute, The University of Tokyo, 1-1-1 Yayoi Bunkyou-ku, Tokyo
113-0032, Japan

The slip distribution of the 2003 Tokachi-oki earthquake is estimated from the 11 tsunami
waveforms recorded at 9 tide gauges in the southern Hokkaido and eastern Tohoku coasts and
two ocean bottom tsunami-meters (pressure gauges) off Kamaishi, Tohoku. The largest slip of
4.3 m is estimated on the subfault located off Hiroo. Large slip of 2.1 m is also estimated on
the subfault located near Kushiro. The total seismic moment of the 2003 Tokachi-oki
earthquake is 1.0 x 10*' Nm. The slip distribution estimated from the tsunami waveform
inversion is similar to the slip distribution estimated by Yamanaka and Kikuchi (2003) from
the inversion of the teleseismic body waves. The rupture area of the 2003 Tokachi-oki
earthquake is similar to the western part of the rupture area of the 1952 Tokachi-oki
earthquake estimated by Hirata et al. (2003).
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The location and dimension of the fault of the 1971 Tokachi-oki earthquake are estimated
using tsunami waveforms observed at four tide gauge stations. The earthquake is the
intra-plate one with the normal fault type mechanism. The center of the fault is located about
25 km north of the epicenter. The dimension of the fault can be from 20km x 20km to 40km x
40km size. The slip amount of the fault is 0.73m for the 30km x 30km fault model. The
seismic moment is estimated to be 4.6 x 10" Nm (M, 7.1). The direction of the T-axis from
the focal mechanism of the earthquake is not parallel to the direction of the subduction, but
the direction is perpendicular to it. The Pacific slab bends along the arc-parallel direction
beneath Hokkaido. The source region of the earthquake is close to the region where the
Pacific slab bends. Therefore, the direction of T-axis of the focal mechanism becomes parallel

to the direction of the above bending.
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The precursor of the 1872 Hamada earthquake is reported by Imamura (1913). The sea
bottom between Hamada-ura and Tsuru-shima was appeared above the see surface before the
mainshock of the 1872 Hamada earthquake. Then, the large tsunami arrived just after the
mainshock, and the sea bottom retuned to the original position below the sea surface. The
tsunami generated by a pre-shock of the 1872 Hamada earthquake is numerically computed.
The result of the computation shows that the above precursor of the Hamada earthquake can

be explained by the tsunami generated by the pre-shock occurred off Hamada.
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Stress pattern within the Pacific plate revealed by a stress tensor inversion method
Kei KATSUMATA

Abstract. Architects calculate the strength of beams before they construct buildings.
Bending of beams is one of basic problems in structural mechanics. How about plate

tectonics? The surface of the earth is covered with plates made of rocks, which are usually
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assumed to be rigid bodies except the boundary region like a subduction zone, where the
plates are going down into the earth and are expected to yield the bending. Here I report a
mechanical evidence for the bending of plate at the intermediate depth of the earth’s mantle
based on seismological data. This fact suggests that the temperature and the pressure keep the

plate elastic or brittle at this depth.
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Stress pattern in the Urakawa-Oki high seismicity area
revealed by a stress tensor inversion method
Kei KATSUMATA
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POSTDOMING CONTINUOUS SUBSIDENCE AFTER
THE 2000 ACTIVITY OF MT. USU

Hitoshi Y. Mori and Atsuo Suzuki

Mt. Usu is a dacite volcano located in the southwestern part of Hokkaido. There were four
activities in the 20th century. Those were occurred in 1910, 1943-1945 1977-1982 and 2000.
The last activity took place on the western and the northwestern foot of Mt. Usu. It was
started on March 31 2000. Before the first eruption, four days precursory violent seismic
activity and bulging of the volcano were observed. After the first eruption seismic activity and
the bulging rapidly decayed but local upheaval on the western foot had been continued to the
end of July. The maximum uplift on the local upheaval region amounted to about 70m. That
upheaval in the last activity shows in the poster “GROUND DEFORMATIONS
ASSOCIATED WITH THE 2000 ACTIVITY OF MT. USU” in this meeting.

Continuous GPS measurements have been carried out on the center of the uplifted region
since June 2000. According to those observations since the middle of August 2000,
subsidence has been continuously observed, though it becomes weaker gradually. Before the
beginning of subsidence, stable stage was detected in about two weeks.

The subsidence speed is quite large compared with that occurred on the summit of Mt. Usu
after the 1977-1982 activity. In the first one year, the amount of subsidence at the center of the
uplifted region of the last activity reached more than 40cm. After the 1977-1982 activity, the
maximum subsidence in the first year observed on the summit of Mt. Usu amounted less than
10cm.

The decrease of subsiding rate after the last activity is also larger than that after the
1972-1982 activity. The rate of subsidence at the center of the uplifted region shows c.a. 20
cm/year in 2002. Post-activity subsiding rate after the 1977-1982 activity was still kept about
8cm/year in 1999.

The remarkable difference of the decay of the subsiding rate can be related to the difference of
eruption type of these two activities. The 1977-1982 activity magma was well degassed by
large magmatic and magmatophreatic eruptions occurred in 1977 and 1978. On the contrary,
the 2000 activity magma could not well degassed by eruptions because of a little extruded
volcanic products. As the result of the difference of degassing ratio of the magma, it can be
explained that notable difference of subsiding rate is due to the shrinkage rate difference of

shallow intruded magma bodies.
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Variations of gravity anomaly roughnessin Chugoku district, Japan:
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Relationship with distributions of topographic lineaments.

Akihiko Yamamoto

We investigate whether distributions of topographic lineaments in Chugoku district, Japan,
may be related to variations of standard deviation (SD) of gravity anomalies. Tectonic
movement may disturb lateral continuities of crustal structures at weak zones.

These lateral discontinuities of the density structure cause undulations of gravity anomaly
fields whose complexities can be an indicator of the past crustal instability. On the other hand,
topographic lineaments are formed along weak crustal zones. We would expect therefore that
the gravity anomaly complexities have some relations to distributions of surface lineaments.
As an index of gravity anomaly complexities in terms of which we interpret spatial
distribution of topographic lineaments, we employ Bouguer anomalie SD inside a circular
region with adequate radius. The results show that locations of the lineaments, which could be
diagnostic of heterogeneity of the previously damaged crust, tend to coincide with those of

high SD areas of gravity anomaly fields.

A stratigraphic record of magma chamber processes: the Tottabetsu plutonic complex,

north Japan
Hiroyuki Kamiyama

An exposed cross section of the Tertiary Tottabetsu plutonic complex (ca. 19Ma), which
constitutes part of the Hidaka metamorphic belt, north Japan, reveals a stratigraphic record of
open-system processes such as replenishment, stratification, fractionation and mixing in an
evolving magma chamber. The pluton is compositionally stratified, and is divided into zones I
to III on the basis of dominant lithology of each stratigraphic unit. Zone I (~7 km thick) is
predominantly composed of mafic rocks and resides at the middle to lower part of the
complex. It is overlain by zone II (1-1.5 km thick), which consists of wide variety of
intermediate rocks. Zone III (1-1.5 km thick) constitutes the felsic cap at the top of the
complex.

The lower half of zone I consists of medium-grained gabbroic cumulates which are
relatively homogeneous at the outcrop scale except for rare faint modal layering and minor
grain-size variation. Although field evidence for replenishment is very scarce in the lower half
of zone I, highly erratic compositional variation with respect to stratigraphic height suggests
multiple replenishment episodes. On the other hand, field evidence for replenishments is
abundant in the upper half of zone I, where fine-grained gabboic sheets (0.2 to more than Sm
thick) interlayered with medium-grained gabbroic and leucodioritic cumulates are common.

Individual gabbroic sheets are variably chilled against the neighboring cumulate layers.
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Attitudes of pegmatitic pipes penetrating the sheets indicate that the sheets were subhorizontal
when they were formed. Those fine-grained gabbroic sheets represent crystalline products of
newly injected mafic magmas that ponded on the crystal-rich base of a magma chamber. The
fine-grained gabbros are mostly basaltic, ranging from 50 to 53 wt% SiO,. The leucodioritic
cumulates have elevated AlLO; (20-22wt%), Na,O (4.6-5.5wt%) and Zr contents
(700-1400ppm) and REE patterns which are characterized by prominent positive Eu
anomalies and HREE enrichments relative to MREE, reflecting accumulation of both
albite-rich plagioclase and zircon. These characteristics strongly suggest that the leucodioritic
cumulates were formed from highly differentiated felsic liquid with liquidus zircon. Such a
highly evolved liquid presumably existed in the magma chamber during the development of
the upper part of zone 1.

The lower two thirds of zone II lack leucodioritic cumulates and consists predominantly
of medium-grained mesodiorites, which are relatively homogeneous at the outcrop scale
except for local presence of pods of fine-grained mesodiorites. The medium-grained
mesodiorites range from 57 to 63 wt% SiO,, and systematically become more felsic from
bottom upward, consistent with cumulate stratigraphic record of pregressive differentiation of
a single magma batch. Those medium-grained mesodiorites are probably cumulates formed
from a large intermediate magma batch injected at the beginning of the development of zone
II. In the upper one third of zone II, fine-grained mesodioritic sheets (0.6-3m thick) with
chilled margins are interlayered with thin layers of medium-grained leucodioritic cumulates.
The fine-grained mesodiorites are mostly andesitic, ranging from 60-63 wt% SiO,. The
fine-grained mesodioritic sheets represent small injections of intermediate magma that ponded
on the crystal-rich base of the magma chamber. Geochemical characteristics of the
leucodioritic cumulates in the upper one third of zone II are similar to those in zone I,
reflecting accumulation of both albite-rich plagioclase and zircon. Presence of such cumulate
material suggests that highly evolved felsic liquid with liquidus zircon was again crystallizing
at the floor of the magma chamber during the development of the upper part of zone II.

Zone III consists of granites that appear to be homogeneous at the outcrop scale except for
sporadic occurrence of intermediate to felsic enclaves. Those granites mostly have
compositions of rhyolite, ranging between 71 and 75wt% SiO,. The granites, mesodiorites
and leucodioritic cumulates are virtually indistinguishable in terms of initial Sr isotopic ratio.
However, variations in elementary chemistry suggest that these three rock types cannot be
related by simple crystal-liquid separation. Compositional variation of the granites is best
explained by mixing between two distinct felsic liquids complementary to the leucodioritic
and mesodioritic cumulates, respectively. Buoyant liquid produced by fractional
crystallization of the recharged intermediate magma presumably mixed with the resident

felsic liquid as the former diapirically ascended through the latter.
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General properties of volcano-tectonic earthquake swarms

Vyacheslav M. Zobin

The general properties of volcano-tectonic earthquake swarms (the temporal variations in
seismic activity; the spatial distribution of seismic foci; post-eruption seismicity; the duration
of seismic activity before volcanic event and the position of volcanic event in seismic
sequence) associated with 31 eruptions of 16 volcanoes are discussed. The analysis was done
with the special reference to the type of magma feeding the volcano (for basaltic, andesitic

and dacitic volcanoes).

Depth anisotropy variation and temporal variation of

shear wavesplitting parameters in subduction zones.

Luneva Margarita
Institute of Tectonics and Geophysics FEB RAS, 65 Kim-Yu-Chen St., 680000
Khabarovsk, Russia

Introduction

The temporal variation of stress state related with the anisotropic properties of the
medium can be revealed by the prominent effect of shear wave splitting. Under shear wave
splitting experimental and theoretical studies, the anisotropy is attributed to the preferential
alignment of fluid-filled cracks, pores and/or minerals under applied tri-axial stress field and
belongs to the hexagonal symmetry with the horizontal symmetry axis (HTI; horizontally
transverse isotropy) in the crust or to the orthorhombic symmetry in the upper mantle, in
general. Recently, significant amount of data shows the relations between variations in split
shear wave time delays and stress changes caused by different processes (e. g., earthquake,
volcanic activity, hydraulic pumping). As regards to the seismic process, a general increase in
normalized time delays (0t ) is observed during the time of a large earthquake preparation,
when sufficient deformation energy is accumulating over a vast medium volume, and stress
builds up. When the energy is released by earthquake, the time delays abruptly decrease after
reaching their critical values. At the same time, significant information about temporal
changes in stress component ratio may be obtained from the monitoring of fast shear wave
polarization (@ ). Especially, it is important in dynamically active subduction zones. In
comparison with GPS monitoring, shear wave splitting parameter monitoring allow the stress

variations with depth to be analyzed.

Data Processing
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The 3-component seismic records of small energy local earthquakes (M < 3.5) from
various depths are used for shear wave splitting parameter measurements (¢, ¢ ). For the
assured wave identification and parameter determination, a number of effective techniques
based on polarization methods are applied successively. The kinematic and dynamic
parameters of three direct waves (P-, fast and slow S-waves) are estimated. The used shear
wave splitting methodologies are mainly based on the four criteria in the split shear wave
recognition: 1) polarization orthogonality, 2) particle motion linearity, 3) waveform similarity
and 4) maximum value or ratio of the wave amplitudes (e.g., Shin et al., 1989; Silver and
Chan, 1991; Gledhill and Stuart, 1996; Wolfe and Silver, 1998). In detail, data processing is
described in paper by Luneva & Lee (Tectonophysics, 2003,374,135-161).

Results
Shear wave splitting beneath South Kamchatka

Shear wave splitting measurements in South Kamchatka during 9-year period
(1993-2002) are used to determine anisotropic properties of the subduction zone and variation
of fast S-wave polarization azimuths (¢) in time. The local small seismic events recorded at
the Petropavlovskaya IRIS station (PET) were analyzed. Seismic records of events with K <
10.5, depths up to 310 km and epicenter distances less than 100 km from PET are used. The
maximum spectrum amplitudes for shear waves are observed generally in the frequency bands
2-8 Hz and 5-14 Hz for the deep and crustal events, respectively. Since crustal seismicity
beneath PET is comparatively low, the earthquakes associated with the submerging Pacific
Plate prevail in seismic records. All large events (M > 5) are located at the distances greater
than 100 km from the station. The largest Kronotsky Earthquake (12.05.1997; M = 7.7;
54.95°N, 163.23°E) is located at a distance of 340 km from PET.

The results of study show that anisotropic properties of medium vary with depth. The
dominant azimuths of the fast shear wave polarizations for 9-year period are defined within
N90°E£20°, which are consistent with the direction of the general motion of the Pacific Plate.
Maximum values of normalized time delays are observed for the events within 50-60 km and
90-150 km depth intervals, and also for the events with back-azimuths of eastern directions.
Time delay for events deeper than 200 km reveals the smallest values.

Modeling of fast shear wave polarizations shows that HTT model with the symmetry
axis oriented northward fit well the observed data of events within upper 80 km in depth. This
zone (H < 80 km) is considered as an area of prevail compression stress. For events within the
80~120-km depth interval, HTI model and orthorhombic (ORM-1) model with axis [100]
oriented along azimuth of 295° with dip angle of 67°, axes [010] and [001] are directed to east
(86°) and south and dip of 20° and 10°, respectively, satisfy the data. Analysis of fast
azimuths reveals their temporal variation. The most regular variations in ¢ are observed for

the deep events (80~120 km) with a period of about 400-600 days over 9-year period.. For the
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deepest events (120~310 km) dominant fast azimuths vary with time: ¢ is oriented north
during 1993-1995, east during 1999-2000, along N and E during 1996-1998, and along NE
and SE during 2001-2002. It is observed uniform scattering of ¢ with back azimuths within
back-azimuth intervals 0~50° and 200-230°, whereas, out the intervals, the direct dependence
between ¢ with back azimuths is detected. Anisotropy of the medium is approximated by TI
model with the symmetry axis directed along azimuth of 280° and dip angle of 60°, and
orthorhombic model (ORM-2) with axis [100] oriented along azimuth of 135° and dip angle
of 76°, axes [010] u [001] are directed westward (268°) and northward and dip of 10° and 10°,
respectively. It is proposed that shear plane is oriented along plane (010). The observed
temporal variations of ¢ may be caused by stress regime changes (principal stress
component ratio changes) which may lead to the symmetry axes swinging. The symmetry
axes orientation for TI and ORM-2 are in a good agreement with the T- and P- axes
orientations defined from focal mechanisms (Focal Mechanism Catalogue of KOMSP GS
RAS, Petropavlovsk-Kamchatski city).

Shear wave splitting beneath Eastern Hokkaido (preliminary result)

The local small seismic events recorded at several seismic stations (Hokkaido
University Network) located along eastern margin of the Hokkaido Peninsula over the period
of 1998-2003 years were collected.

By now, shear wave splitting measurements have been done for seismic data recorded
at stations ERM and AKK over the period of January 1, 2003- October 15, 2003 associated
with the Tokachi-Oki Earthquake (M=8, 09.26.2003). For both the stations, data have lack of
crustal events and events deeper than 130 km. Majority of events is distributed in the depth
range from 40 km to 90 km. Records of deep events (H > 90 km) are fixed starting from July
2003. The maximum spectrum amplitudes for shear waves are observed generally in the
frequency bands 4-6 Hz and 5-10 Hz for the events beneath stations ERM and AKK,

respectively.

Station AKK (151.2 km northward from the Tokachi-Oki Earthquake Epicenter)

The dominant directions ¢ of all events lie within N40°-80°E. Statistical estimates
give the mean value (n) of the fast S-wave azimuths equal to 70° with a standard deviation (o)
about 34°. Statistically, the distribution of fast azimuths reveals comparatively stable behavior
with time and depth. Generally, fast azimuths vary smoothly with time. Anomalous changes
of ¢ are observed during January and July-August. During September-October period fast
azimuths are stabilized around 60-80°.

Maximum values of normalized time delays up to 17.5 ms/km are observed for the
events of about 45-60 km and depth interval. Time delays of deep events reach values of
about 8.2 ms/km (140-150 km depth). The largest values of o6ry; are observed during
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September before the Tokachi-Oki Earthquake origin time. After the Earthquake, o7
decrease gradually. Statistical estimates give the mean values of 6fy, about 3.8 and 2.5

ms/km for events of depth intervals 40-90 and 90-150 km, respectively.

Station ERM (80.6 km eastward from the Tokachi-Oki Earthquake Epicenter)

Fast azimuths beneath the station ERM dominate along two main directions — N-S and
W-E during 2003 year. Statistically, fast azimuth directions along N-S are observed before
July 2003, but during July they rotate to the W-E directions and dominate up to the time of
Tokachi-Oki Earthquake. Just during aboutl0 days before the Earthquake destabilization in
¢ is detected for the events of different depth location.

Time delays between splitting waves reveal very high values up to about 20ms/km in
the crust (25-30 km depth), 30 ms/km in the depth interval of 40-60 km. Mean values of &7
are estimated about 10.2, 8.7 and 3.4 ms/km for events of the three depth intervals - 25-35,
40-90 and 90-150 km, respectively. The smallest values of 6f;, (<4 ms/km) are detected in
the periods of April and August. The sharp increase of 6ty; up to 30ms/km started about 10
days before the Tokachi-Oki Earthquake origin time.

The temporal variations of fast azimuths and high values of &t reveal that the
strengthening of compressive stress started in the study medium from July 2003 and reached
critical state by September 10-16. After the origin time of the Tokachi-Oki Earthquake, shear
wave splitting parameters changes rapidly in broad band of values that may indicate that the
medium under station was involved in active deformation process.

The observed significant differences between shear wave splitting parameters beneath
two stations ERM and AKK allow us to think that stress field state was not uniform along

Eastern Hokkaido area, but very probably it had mosaic structure.
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Robust and Exploratory Analysis of Active Mesoscale Tectonic Zones in Japan

Yuzo Toya

Active inland tectonic zones (ATZs) in Japan can be identified from the nation-wide
GPS monitoring of crustal deformations on a mesoscale, approximately 70 to several hundred
kilometres in lateral extent. But it has been difficult to characterise ATZs in Japan, as they are
in fact operational on multiple scales (in space, time, and magnitude) and our efforts are often
hindered by various irregularities in the data. The key to overcome these problems would be
to gain as much insight into the available data before any precise kinematic modelling is
being performed with indefinite assumptions. In this study, horizontal velocity fields, deduced
from the nation-wide GPS array, were treated with a set of techniques: robust smoothing and
exploratory data analysis that brought out exceptionally powerful mesoscale ATZs, and made
them easier to characterise. The resolved ATZs were then retrospectively monitored to study
their regional and temporal variations, and were compared with the distributions of other
geophysical anomalies. ATZs in Japan, which are essentially visible as systematic deviations
in the velocity fields on the International Terrestrial Reference Frame (ITRF) and as strain rate

anomalies, were highlighted sharply along some known tectonic zones, chains of active
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volcanoes, and areas above low seismic velocity anomalies in the crust and upper mantle, all
of which generally paralleled the offshore trench axes. The geometrical agreements among the
mapped ATZs and the physical anomalies in the crust are presumably due to their common
structural weakness on the mesoscale. In the four main islands of Japan, all but 30-40 percent
of the strain rate anomalies persisted during the entire six years of the case study period, while
the rest sporadically appeared or disappeared in a period from several months to a few years.
The transient shifts in the deformation rates were remarkably synchronous with some nearby
major tectonic episodes: large earthquakes and slow events. Differential plate coupling
strengths along the subduction zones can also be inferred from the persistent pattern of
rotational strain rate anomalies forming clockwise and counter-clockwise pairs along the
Pacific. Our empirical observations suggest that the primary features of interseismic crustal
deformations in Japan can be characterised as collateral processes behaving in response to
fluctuations of the tectonic stresses on multiple scales, likely influenced by changes of plate

coupling strengths on the contiguous subduction faults.
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intraplate earthquakes associated with the subducting Pacific plate beneath
the northeastern Japan arc: A triple-planed deep seismic zone (Igarashi et
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al., J.G.R., vol.106, no.B2, pages 2177-2191, 2001)
S. Ghimire)
The Nepal Himalaya; Perspectives from Geology, Seismology and Geodesy
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(paper review) 77 Z 7 Redoubt ‘KIL11Z¥E I} 3 Fluid Filled Crack @l
IZ2W T jAnumerical investigation of choked flow dynamics and its application
to the triggering mechanism of long-period events at Redoubt Volcano, Alaska,
(Morrissey M. M. and B. A. Chouet, J. Geophys. Res., 102, 7965-7983, 1997.)
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(paper review) FMEFRMMEZERITF D dike DIEFTITHTT B KA D T DO RhH
Effects of volcano loading on dike propagation in an elastic half-space (Jordan
R.Muller, Garret Ito, Stephen J.Martel J.Geophys.Res., 106, 11101-11113,

2001)
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(paper review) B JJ HH L AR T O A SO T COMBINED ANALYSIS OF
GRAVITY AND MAGNETIC ANOMALIES  (G.D. GARLAND (1951) Geophysics, v. 16, p.51-62)

7o I T
(paper review) Crustal structure of Ascension Island from wide-angle seismic
data: implications for the formation of near-ridge volcanic islands (F.
Klingelhofer, T.A. Minshull, D.K. Blackman, P. Harben, Earth and Planetary
Science Letters 190 (2001) 41-56)
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(paper review)Crustal structure of a super-slow spreading center: a seismic
refraction study of Mohns Ridge,72° N (F,Kilingelhofer , L.Geli , L.Matias ,
N.Steinsland and J.Mohr
Geophys. J. Int. (2000) 141, 509-526)
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(paper review)Crustal construction of a volcanic arc , wide-angle seismic
results from the western Alaska Peninsula. (Daniel Lizarralde et.al J.G.R
vol. 107, No.B8, 10. 1029/ 2001 JB000230, 2003)
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Vyacheslav M. Zobin
Seismological studies at Volcan de Colima, Mexico during its unrest in
1997-2003
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(paper review) REVEL: A model for Recent plate velocities from space geodecy
(Giovanni F. Sella, T.H.Dixon and A.Mao JGR, Vol.107, No.B4, 2002)
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(paper review) Jt 5V 7 x )L =7 Hayward OWiER OFEE (8) LIRE2EEL -
San Leandro DML A Sk D E ) - HIEREE G 55 3E 12 2 v T (by D. A. Pounce,
T.G.Hildenbrand and R. C. Jachens Bulletin of Seismological Society of America
Vol.93, No.1, 14-26, February 2003)

=W ORR
(paper review) Slightly thermal springs and non-thermal springs at Mount
Shasta, California:Chemistry and recharge elevations (M.Nathenson,
J.M. Thompson, L.D.White Journal of Volcanology and Geothermal Reserch Vol
121 (2003) 137-153)
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(paper review) Spacial distribution of intermediate-depth earthquakes with
horizontal or vertical nodal planes beneath northeastern Japan, (Kosuga et
al.,Phys. Earth Planet. Interiors, 93, 63-89, 1996)
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Systematic identification of active tectonic boundaries in inland Japan
utilizing large-scale GPS array
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Shestakov Nikolay
A FEW EXAMPLES OF OPTIMAL DESIGN OF GEODYNAMIC DEFORMATION GPS NETWORKS
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(paper review) Detecting volcanic eruption precursors: a new method using
gravity and deformation measurements (Glyn Williams-Jones , Hazel Rymer
Journal of Volcanology and Geothermal Research, 113, 379-389, 2002)
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(paper review) Poisson DEMICEEEZTEHT 5 2 LICK 2B —ADHES -
WRBEET—% %y b OfENT Analysis of multisource gravity and magnetic
anomaly data sets by moving-window application of Poisson’s theorem
(V.W.Chandler, J.S.Koski, W. J.Hinze,and L.W.Braile (1981) )
Geopysics, v. 46, p30-39
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(paper review) Deep crustal structure of the Chicxulub impact crater (Gail
L. Christeson, Yoshio Nakamura, and Richard T. Buffler J.G.R. Vol. 106, No.B10,
pages 21, 751-21,769, October 10, 2001)
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(paper review) Mg S R i O IR POR L D EAUMEKAE  Seismic velocities in
the uppermost oceanic crust: Age dependence and the fate of layer 2A
(R.C.Carlson JOURNAL OF GEOPHYSICAL RESEARCH , VOL.103 , NO.B4 , PAGES
7069-7077 , APRIL 10, 1998)
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(paper review) Perturbation to the lithospher along the hotspot track of La
Reunion from an
of fshore-onshore seimic transect (Josep Gallat , Lynda Driad , Phillippe
Charvis , Martin Sapin , Alfred Hirn ,Jordi Diaz , Beatrice de Voogd , and

Maria Sachpaz i JOURNAL OF GEOPHYSICAL RESEACH,
VOL. 104, NO. B2, PAGES2895-2908, FEBRUARY 10, 1999)
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(paper review)Jt California. Hayward Wifg®r o ¥ &, Hd& L@ 3 % San
Leandro Jt L A4 AR D E ) & ii512 2\ > T Gravity and Magnetic Expression of the
San Leandro Gabbro with Implications for the Geometry and Evolution of the
Hayward Fault Zone,Northern California. ( D.A.Ponce,T.G.Hildenbrand, and
R.C.Jachens Bulletin of the Seismoloical Society of America, Vol93, No.l,
pp. 14-26, February, 2003)
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Subesh Ghimire
Factors constraining the seismogenic zone

JHEFH K
(paper review) An Empirical Model for earthquake Probabilities in the San
Francisco Bay Region, California ,2003-2031 2002-2031 4£® California, San
Francisco BayRegion 2 & |} % Mu 2B ¥ Ml o # B i € 7 N ( Paul
A.Reasenberg, Thomas C.Hanks,and William H.Bakun Bulletin of Seismological
Society of America, Vol. 93, No. 1, pp. 1-13, February 2003)
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(paper review)Exploration and discovery in Yellowstone Lake: results from
high-resolution sonar imaging, seismic reflection profiling, and submersible
studies (L. A. Morgan, , a, W. C. Shanks, III a, D. A. Lovalvob, S. Y. Johnsona,
W. J. Stephensona, K. L. Piercec, S. S. Harland, C. A. Finna, G. Leea, M.
Webringa, B. Schulzee, J. Duhne, R. Sweeneya and L. Balistrierif Journal of
Volcanology and Geothermal Research Volume 122, Issues 3-4 , 1 April 2003,
Pages 221-242)
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Waithaka Hunja
Robust analysis of Geodetic deformation networks: A case study
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Vyacheslav M. Zobin
General properties of volcano-tectonic earthquake swarms
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Margarita Luneva
Shear wave splitting study beneath South Kamchatka during three-year period
associated with the 1997 Kronotsky Earthquake
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(Paper Review) A detailed subduction structure in the Kuril trench deduced from
ocean bottom seismographic refraction studies (Iwasaki, T., H. Shiobara,
T.Kanazawa, K.Suyehiro, N.Hirata,T.Urabe, and H.Shimamura, Tectonophysics,
165, 315-336, 1989)
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(Paper Review) Interpretation and utility of infrasonic records from erupting
volcanoes (J.B.Johnson, R.c.Aster, M.c.Ruiz, S.D.Malone, P.J.McChesney,
J.M.Lees, and P.R.Kyle J. Volc. and Geoth. Res., 121, 15-63, 2003)
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S. Gimire
Stress Tensor Inversion from the after shock sequences after the Tokachi-Oki
Earthquake on 26th September 2003, a preliminary finding
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M. Bornas
(paper review) Precursory Seismicity and Exceptional Deep Long Period (DLP)
Events of the 1991 Eruption of Mt. Pinatubo, Philippines: Spatio-Temporal
Correlation to Magmatic Activity

g
(paper review)Viscosities of Basalt and Andesite Melts at High Pressures
(I.Kushiro, H.S.Yoder, Jr., B.0.Mysen Journal Of Geophysical Research, Vol. 81,
No. 35, Pages 6351-6356, Decenber 10, 1976)
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(paper review)Crustal and upper mantle seismic structure beneath the rift
mountains and across a nontransform offset at the Mid-Atlantic Ridge (35°
N) (Canales, J. P. ; Detrick, R. S. ; Lin, J. ; Collins, J. A. ; Toomey, D.
R. (2000 J. Geophys. Res. Vol. 105, No. B2 ,p. 2699-2719)
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(paper review) Seismic traveltime inversion for 2-D crustal velocity structure
(C.A.Zelt and R.B.Smith, Geophysical Journal International (1992) 108)
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(paper review) A Double Difference Earthquake Location Algorithm : Method and
Application to the Northern Hayward Fault, California (Felix Waldhauser and
William L.Wl1sworth Bulletin of the Seismological Society of America, 90, 6,
pp. 1353-1368, 2000)
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Groundwater transport of crater-lake brine at Poas Volcano, Costa Rica (Ward
E.Sanford, Leonard F.Konikow, Gary L.Rowe Jr. ,Susan L.Brantley, Journal of
Volcanology and Geothermal Research vol64 (1995) 269-293)
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(paper review) KILJEFEIC X % 2RI D74 & {5k Generation and propagation
of infrasonic airwaves from volcanic explosions (J.B.Johnson Journal of
Volcanology and Geothermal Research 121 (2003) p.1-14)
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(Paper Review)Finite deformation in and around a fluid sphere moving through
a viscous medium: implications for diapiric ascent, Tectonophysicsl49 (1988)
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(Paper review)Segmentation and morphotectonic variations along a
slow-spreading center: The Mid-Atlantic Ridge (24° 00° —30° 40’ ) (Jean -
Christophe Sempere, Jian Lin, Holly S. Broun, Hans Schouten, and G. M. Purdy
Mar. Geophys. Res., 15, 153-200, 1993)
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(Paper review)Finite-difference calculation of traveltimes in three
dimensions (John E. Vidale Geophysics , VOL.55 , NO.5 (1990) P.521-526)
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(Paper review)Double-Difference Tomography: The Method and Its Application
to the Heyward Fault, California (Haijing Zhang and Clifford H. Thurber
Bulletin of the Seimological Society of America, Vol 93, No 5, pp. 1875-1889,
October 2003)
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Pyroclastic flows of the 2000 eruption of Mayon Volcano
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S. Gimire
Tectonic implication of the Tokachi Oki Earthquake, 2003 and its Consequences
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(paper review) A b1 ¥R Y FBFRIC X o THRET ZHFWOEIH Origin of the
sound generated by Strombolian explosions (S.Vergniolle and G.Brandeis,
Geophysical Research Letters, vol. 21, No.I8, p.1959-1962)
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H. Waithaka
Study on recent crustal movements of East African Rift Valley System using
GPS measurements
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M. Luneva
The depth distribution of anisotropy and fast azimuth changes beneath the
Kamchatka subduction zone.
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Slip distribution of the 2003 Tokachi-oki earthquake estimated from tsunami
waveform inversion

A. Vicari
(1) Simulation of a lava flow by Cel lular Neural Networks: preliminary results
(2) Magnetic Monitoring of Stromboli Island
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(1) 1999 Chi-chi, Taiwan Earthquake: What is an Asperity?
(2) 1994 Eruption at Rabaul Caldera
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NEW APPROACHES TO 3D GEOPHYSICAL DATA INVERSION: METHODS AND APPLICATIONS IN
GEOELECTRICS
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