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Oral | T1. [Topic Session] New perspectives of subduction zone
earthquake dynamics through experiments across-scales

[Tch101-04] T1. [ Topic Session] New
perspectives of subduction zone
earthquake dynamics through

experiments across-scales
Chiar:Masa Kinoshita
8:00 AM - 9:00 AM ch1 (ch1)

[T1-O-1] Subduction of Kyushu-Palau Ridge can cause
local thermal disturbance, as estimated from new
heat flow data in the forearc in the eastern
Kyushu, Japan
*Masa Kinoshita1, Rie Nakata1, Yoshitaka Hashimoto2,
Yohei Hamada3, IODP proponents Hyuga-Nada (1.
ERI/UTokyo, 2. Kochi University, 3. JAMSTEC)

8:00 AM - 8:15 AM

[T1-O-2] Subduction plate boundary fault found in Okitsu
Melange, Cretaceous Shimanto Belt, Kochi
Prefecture
*Tomoya Mukae', Sakaguchi Arito’ (1. Yamaguchi
Univ.)

8:15 AM - 8:30 AM

[T1-O-3] 3D rheological heterogeneity of northeastern
Japan from postseismic deformation following
the 2011 Tohoku-oki earthquake by dense
geodetic observations and nonlinear rheology of
rocks
*Jun Muto1, Sambuddha Dhar1, James D. P. Moorez's,
Yusaku Ohta4, Takeshi Iinuma5, Satoshi Miura® (1.
Dept. Earth Sci., Tohoku University, 2. Earth
Observatory of Singapore, Nanyang Technological
University, 3. Inst. Geophysics, Victoria University of
Wellington, 4. Dept. Geophysics, Tohoku University, 5.
Japan Agency for Marine-Earth Science and
Technology (Jamstec))

8:30 AM - 8:45 AM

[T1-O-4] Depth-dependent static frictional properties of
mud gouge in the Nankai Trough accretionary
prism
*Kyuichi Kanagawa', Takuma Ogawa®, Yusuke Okuno?,

' (1. School of Science,

Junya Fujimori3, Michiyo Sawai
Chiba University, 2. Faculty of Science, Chiba

University, 3. Graduate School of Science and
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Engineering, Chiba University)
8:45 AM - 9:00 AM

Oral | T3. [Topic Session] Collaboration and advance of geological,
experimental, and seismological research on slow earthquakes

[1ch105-12] T3. [ Topic Session] Collaboration
and advance of geological,
experimental, and seismological

research on slow earthquakes
Chiar:Kohtaro Ujiie, Ken-ichi Hirauchi, Simon Richard Wallis
9:15 AM - 11:45 AM ch1 (ch1)

[T3-O-1] [Invited]Activity style of slow earthquakes and its
geological background
*Kazushige Obara' (1. Earthquake Research Institute,
the University of Tokyo)
9:15 AM - 9:45 AM

[T3-0O-2] High Fluid-Pressure Patches beneath the plate
boundary fault: A Potential Source of Slow
Earthquakes in the Nankai Trough off Cape
Muroto
*Takehiro Hirose1, Yohei Hamada1, Wataru Tanikawa1,
Nana Kamiyaz, Yuzuru Yamamotog, Takeshi Tsuji4,
Masataka Kinoshita® (1. Kochi/JAMSTEC, 2. Graduate
School of Engineering, Kyoto University, 3. Graduate
School of Science, Kobe University, 4. Graduate School
of Engineering, Kyusyu University, 5. Earthquake
Research Institute, The University of Tokyo)
9:45 AM - 10:00 AM

[T3-0-3] Spatial relationships between decollement
geometry, stress, physical property and shallow
VLFEs in Nankai Trough off Kii Peninsula
*Yositaka Hashimoto1, Shigeyuki Sato1, Haruki
Kuchimoto1, Gaku Kimuraz, Masataka Kinoshita3,
Ayumu Miyagawa4, Gregory Moores, Masaru Nakanoz,
Kazuya Shiraishi?, Yasuhiro Yamada® (1. Kochi
University, 2. JASMTEC, 3. ERI, 4. AIST, 5. University of
Hawaii, 6. Kyushu University)
10:00 AM - 10:15 AM

[T3-0O-4] Depth profile of frictional properties of cuttings
collected from the Nankai Trough and
implications for shallow slow-earthquakes
*lkuo Katayama', Riho Fujioka', Manami Kitamura?,
Hanaya Okuda3, Takehiro Hirose* (1. Hiroshima Univ.,
2. AIST, 3. Univ. of Tokyo AORI, 4. JAMSTEC Kochi
Institute)
10:15 AM - 10:30 AM

[T3-0-5] Frictional weakening behavior of a fault in quartz



material
*Akito Tsutsumi', Yuko Onoe, Akira Miyake' (1.
Graduate school of science, Kyoto University)
10:45 AM - 11:00 AM

[T3-0O-6] Spontaneous slip acceleration under a boundary
condition that constrains shear stress
*Miki Takahashi' (1. Geological Survey of Japan,
AIST)
11:00 AM - 11:15 AM

[T3-0-7] Evolution of the hydraulic transmissivity of wet
and dry faults induced by frictional sliding at
slow to fast slip velocity with large shear
displacement
*Wataru Tanikawa' (1. Japan Agency for Marine-Earth
Science and Technology)
11:15 AM - 11:30 AM

[T3-0-8] Geological factors affecting broad spectrum of
fault behavior in subduction zones
*Asuka Yamaguchi1, Yuichi Okuma1, Hanaya Okuda1,
Ippei Yamamoto1, Rina Fukuchi® (1. Atmosphere and
Ocean Research Institute, the University of Tokyo, 2.
Naruto University of Education)

11:30 AM - 11:45 AM

Oral | T3. [Topic Session] Collaboration and advance of geological,
experimental, and seismological research on slow earthquakes

[1ch113-20] T3. [ Topic Session] Collaboration
and advance of geological,
experimental, and seismological

research on slow earthquakes
Chiar:Kohtaro Ujiie, Ken-ichi Hirauchi, Simon Richard Wallis
1:00 PM - 3:30 PM ch1 (ch1)

[T3-0-9] [Invited]The slow earthquake spectrum in the
Japan Trench illuminated by the S-net seafloor
observatories
*Tomoaki Nishikawa', Takanori Matsuzawaz, Kazuaki
Ohtaz, Naoki Uchida3, Takuya Nishimura1, Satoshi Ide*

(1. Disaster Prevention Research Institute, Kyoto
University, 2. The National Research Institute for Earth
Science and Disaster Resilience, 3. Tohoku University ,
4. The University of Tokyo)
1:00 PM - 1:30 PM
[T3-0O-10] The Geological Fingerprints of Slow
Earthquakes
*Kohtaro Ujiie1, Naoki Nishiyama1, Madison Frank1,
Minoru Yamashita1, Yasushi Moriz, Hanae Saishu3,

Norio Shigematsu3, Takayoshi Nagaya4 (1. University
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of Tsukuba, 2. Kitakyushu Museum of Natural History
and Human History, 3. National Institute of Advanced
Industrial Science and Technology, 4. University of
Tokyo)
1:30 PM - 1:45 PM

[T3-0-11] Spatial changes in inclusion band spacing as an
indicator of temporal changes in slow slip and
tremor recurrence intervals
*Naoki Nishiyama1, Kohtaro Ujiie1, Masayuki kano?

(1. University of Tsukuba, 2. Tohoku University)

1:45 PM - 2:00 PM

[T3-0-12] Temporal changes in pore fluid pressure during
slow earthquake cycle estimated from foliation-
parallel extension veins
*Makoto Otsubo1, Kohtaro Ujiiez, Hanae Saishu1,
Ayumu Miyakawa1 (1. Geological Survey of Japan, 2.
University of Tsukuba)
2:00PM - 2:15 PM

[T3-0-13] Which serpentinite bodies are suitable for
discussing subduction boundary processes?
:Evidence from the Sanbagawa belt, SW Japan.
*Simon Richard WaIIis1, Mutsuki Aoya2 (1. The
University of Tokyo, 2. Tokushima University)
2:30 PM - 2:45 PM

[T3-0O-14] Quantification of silica transportation at
subduction zone using volume change of
metamorphic rocks
*Soejima Shogo1, WALLIS Simon' (1. University of
Tokyo)
2:45 PM - 3:00 PM

[T3-O-15] Slow slip associated with talc-forming
metasomatism of serpentinite
*Yasushi Mori', Kohtaro Ujiie?, Tadao Nishiyama?®,
Miki Shigeno1, Kazuya Noro? (1. Kitakyushu Museum
of Natural History and Human History, 2. University of
Tsukuba, 3. Kumamoto University)
3:00PM - 3:15PM

[T3-0O-16] Fracturing in paleo-mantle wedge serpentinite
at high pore fluid pressures and implications for
cycles of deep slow earthquakes
*Ken-ichi Hirauchi1, Yurina Nagata1, Ryosuke
Oyanagi?, Atsushi Okamoto®, Katsuyoshi
Michibayashi4 (1. Shizuoka University, 2.
Kokushikan University, 3. Tohoku University, 4.
Nagoya University)
3:15PM - 3:30 PM



ch?2

Oral | R9 [Regular Session]Origin, texture and composition of sediments
[1ch201-02] R9 [Regular Session]Origin, texture and
composition of sediments

Chiar:Dan MATSUMOTO
8:00 AM - 8:45 AM ch2 (ch2)

[R9-0O-1] Paleomagnetic and sedimentological study of
deep sea sediments collected in the Northwest
Pacific and its significance
*Maki Suzukawa1, Kiichiro Kawamura1, Yasuyuki
Nakamura®, Go Fujie? (1. Yamaguchi University, 2.
JAMSTEC)
8:00 AM - 8:15 AM

[R9-0O-2] [Invited]Anthropogenic impacts on coastal
sedimentation and erosion in the Mekong Delta,
Vietnam
*Toru Tamura'? (1. Geological Survey of Japan, AIST,
2. Graduate School of Frontier Sciences, The University
of Tokyo)
8:15 AM - 8:45 AM

128th JGS: 2021

[R11-0O-3] Uppermost Cenozoic calcareous nannofossil
biostratigraphy of the hot spring wells in the
onshore Tokyo and Kanagawa area, central
Japan
*Shun Chiyonobu', Naoki Sakuyama' (1. Akita
Univ.)

9:45 AM - 10:00 AM

Oral | R10 [Regular Session]Origin of carbonate rocks and related global
environments

[1ch206-10] R10 [Regular Session]Origin of
carbonate rocks and related global

environments
Chiar:Fumito SHIRAISHI, Natsuko Adachi
10:15 AM - 11:45 AM ch2 (ch2)

Oral | R11 [Regular Session]Geology and geochemistry of petroleum and
coal

[1ch203-05] R11 [Regular Session]Geology and

geochemistry of petroleum and coal
Chiar:Yuya Yamaguchi, Yoshikazu Sampei
9:00 AM - 10:00 AM ch2 (ch2)

[R11-0O-1] Characteristics of external shape and internal
structures of the uppermost Quaternary
Shizunai submarine landslide in Hidaka Trough,
offshore southern Hokkaido
*Hiroyuki Arato', Yuzuru Yamamoto?, Yasuhiro
Yamada3, Shun Chiyonobu1, Kazuya Shiraishi* (1.
Graduate School of International Resource Sciences,
Akita University, 2. Graduate School of Science, Kobe
University, 3. Graduate School of Engineering,
Kyushu University, 4. Research Institute for Marine
Geodynamics, Japan Agency for Marine-Earth
Science and Technology)
9:00 AM - 9:15 AM

[R11-0-2] [Invited]Recent developments in natural gas
evaluation using stable and clumped isotopes
*Amane Waseda' (1. Japan petroleum exploration
co., Itd.)
9:15 AM - 9:45 AM
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[R10-O-1] [Invited]Carbonate rocks in the Eoarchean:
Their origins and depositional conditions
*Tsuyoshi Komiya' (1. Komaba, The University of
Tokyo)
10:15 AM - 10:45 AM

[R10-0O-2] Age-specific characteristics of late Cambrian
Furongian microbialites in North China: key to
deciphering the changes from Cambrian to
Ordovician biota
*Yoichi EZAKI', Natsuko ADACHI', Jianbo LIU? (1.
Osaka City University, 2. Peking University)
10:45 AM - 11:00 AM

[R10-0O-3] Differences in rock textures due to different
diagenetic history in dolomites of the Daito
Formation, Minami-daito Island.
*Hiroki Matsuda1, Rikuya Ohtsuka?® (1. Faculty of
Advanced Science and Technology, Kumamoto
University, 2. Graduate School of Science and
Technology, Kumamoto University (Presently ENEOS
Corporation))
11:00 AM - 11:15 AM

[R10-0O-4] Interpretation of stalagmite oxygen isotopes:
case studies from Japan
*Akihiro Kano' (1. The University of Tokyo)
11:15AM -11:30 AM

[R10-0O-5] Abiotic and biotic processes controlling
travertine deposition: Insights from eight hot
springs in Japan
*Fumito SHIRAISHI", Yusaku HANZAWA', Yuki
NAKAMURA', Yuki ENO’, Asayo MORIKAWA', Rafael
Franga DE MATTOSZ, Jiro ASADA3, Leonardo Fadel
CURY?, Anelize Manuela BAHNIUK? (1. Hiroshima



University, 2. Federal University of Parana, 3. INPEX
CORPORATION)
11:30 AM - 11:45 AM

Oral | T2. [Topic Session] Submarine Mass Movements and Their
Consequences

[Tch211-13] T2. [ Topic Session] Submarine Mass

Movements and Their Consequences
Chiar:Kiichiro KAWAMURA
1:00 PM - 2:15 PM ch2 (ch2)

[T2-0O-1] [Invited]Risk assessment of submarine landslide
tsunami for important coastal facilities
*Masafumi Matsuyama1 (1. Central Research Institute
of Electric Power Industry)
1:00 PM - 1:30 PM

[T2-0O-2] Flow transformation of sandy debris flow:
Investigation of turbidity cloud generation based
on a two-layered shallow-water model
*Yuichi Sakai', Hajime NARUSE' (1. Kyoto Univ.)
1:30 PM - 1:45 PM

[T2-0O-3] [Invited]Tsunami simulations using a non-
hydrostatic two-layer flow model and detailed
bathymetry of submarine mass movements
*Toshitaka Baba' (1. Tokushima University)
1:45PM - 2:15 PM

Oral | R19 [Regular Session]Engineering geology and non-tectonic
structures

[1ch214-18] R19 [Regular Session]Engineering

geology and non-tectonic structures
Chiar:Shintaro Yamasaki, Ken-ichi NISHIYAMA
2:30 PM - 3:45 PM ch2 (ch2)

[R19-0O-1] Rockslides induced by the 2020 south
Kumamoto heavy rainfall event
*Shintaro Yamasaki1, Noriyuki Arai1, Ken-ichi
Nishiyama?, Yasuyuki Maruya®, Shinichiro Yano® (1.
Disaster Prevention Research Institute, Kyoto
University, 2. Graduate School of Technology,
Industrial and Social Sciences, Tokushima University,
3. Faculty of Engineering, Kyushu University)
2:30 PM - 2:45 PM

[R19-0-2] Rock failure caused by 1946 Showa Nankai
Earthquake in Hongu Town, Tanabe City,
Wakayama Prefecture
*Ken-ichi NISHIYAMA', Seisuke USHIRO? (1.
Tokushima University, 2. Wakayama University)

2:45PM - 3:00 PM
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[R19-0-3] Fracture structure regulate collapse form
*Tatsuro Yoshimura' (1. Daiichi Fukken Co. Ltd.)
3:00 PM - 3:15PM

[R19-0-4] Depth of the S-wave velocity discontinuity in
the post-LGM incised-valley fills beneath the
Tokyo Bay area : How deep is the base of "soft"
strata ?
*Junko Komatsubara1, lkuo Cho1, Kentaro Sakata1,
Tsutomu Nakazawa' (1. Geological Survey of Japan,
AIST)
3:15PM - 3:30 PM

[R19-0-5] Ground-type classification based on the 3D
Urban Geological Map of central Tokyo and the
corresponding ground motion characteristics
*Tsutomu Nakazawa1, lkuo Cho1, Junko
Komatsubara1, Tomonori Naya1, Susumu Nonogaki1,
Yoshinori Miyachi1, Masanori Ozaki1, Kentaro
Sakata', Hiroomi Nakazato?, Takehiko Suzuki®, Toshio
Nakayama® (1. Geological Survey of Japan, AIST, 2.
Institute for Rural Engineering, NARO, 3. Tokyo
Metropolitan University, 4. Civil Engineering Support
and Training Center, Tokyo Metropolitan
Government)

3:30 PM - 3:45 PM

ch3

Oral | R12 [Regular Session]Deformation and reactions of rocks and
minerals

[1ch301-08] R12 [Regular Session]Deformation and

reactions of rocks and minerals
Chiar:Kiyokazu Ohashi, Atsushi Okamoto, Hideki Mukoyoshi,
Keishi Okazaki
9:00 AM - 11:45 AM ch3 (ch3)

[R12-O-1] [Invited]Applicability and potential of Raman
carbonaceous material geothermometer
*Yui Kouketsu' (1. Graduate School of
Environmental Studies, Nagoya University)
9:00 AM - 9:30 AM

[R12-0-2] Strain localization and development of
deformation bands in a forearc coal-bearing
Paleogene fold and thrust belt, eastern
Hokkaido, northern Japan
Hiromi Kaji'"?, *Toru Takeshita' (1. Department of
Earth and Planetary Science, Hokkaido University, 2.
Oyo Co. Ltd.)
9:30 AM - 9:45 AM



[R12-0-3] Evaluation of crack connectivity and effect of
the crack connectivity on physical properties of
rock
*Miki Takahashi1, Kanami Iwasaki2'3, Hayato
Hitotsumatsu4, Manami Kitamura1, Shin-ichi Ueharas,
Tohru Watanabe® (1. Geological Survey of Japan,
AIST, 2. Sch. of Sci., Toho Univ., 3. Kaminokawa
Junior High Sch., Kaminokawa, Tochigi, 4. Grad. Sch.
of Sci. &Eng for Edu., Univ. of Toyama., 5. Grad. Sch.
of Sci., Toho Univ., 6. Dpt. Sustainable Design, Univ.
of Toyama.)

9:45 AM - 10:00 AM

[R12-0-4] 3-D morphology of bubbles and melt flow
pattern in the pseudotachylyte associated with
Tsergo Ri Landslide in Nepal
*Akiyuki Iwamori1'2, Haruyuki Makita1, Nobutaka
Asahig, Shintaro Nohara4, Hideo Takagi1 (1. Waseda
Univ., 2. Kansai Electric Power. Co., 3. DIA
Consultants. Co., 4. Central Research Institute of
Electric Power Industry)

10:00 AM - 10:15 AM

[R12-0O-5] [Invited]UItrahigh-pressure pseudotachylyte
*Tadao Nishiyama' (1. Kumamoto University)
10:30 AM - 11:00 AM

[R12-0-6] Volume-increasing reactions fracture rocks and
self-accelerate fluid flow in the lithosphere:
Experimental constraints from MgO- H,0
system
*Masaoki Uno1, Atsushi Okamoto1, Noriyoshi
Tsuchiya' (1. Tohoku University)
11:00 AM - 11:15 AM

[R12-0O-7] Antigorite deformation mechanism and
coupling depth of shallow wedge mantle
*Takayoshi Nagaya1, Simon Wallis' (1. The
University of Tokyo)
11:15AM - 11:30 AM

[R12-0-8] Deformation-enhanced dehydration reaction of
antigorite serpentinite at the slab mantle
conditions
Sakurako Okude”, *Ichiko Shimizu', Mugen Ogata'

(1. Kyoto Universituy)
11:30 AM - 11:45 AM
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1:00 PM - 2:15 PM ch3 (ch3)

[R2-O-1] The formation process of Zebra rock indicating a
paleo-hydrothermal system
*Hirokazu Kawaharam, Hidekazu Yoshida3, Koshi
Yamamoto3, Nagayoshi Katsuta4, Shoji Nishimoto5,
Ayako Umemura3, Ryusei Kuma® (1. Graduate School
of Environmental Studies, Nagoya University , 2.
JOGMEC, 3. Nagoya University Museum, 4. Gifu
University, 5. Aichi University, 6. Institute for Space-
Earth Environmental Research, Nagoya University)
1:00PM- 1:15 PM

[R2-0-2] Zircon U- Pb age from the Tanigawa-dake
Quartz Diorite: Potential for new zircon standard
*Raiki Yamada1, Sota Niki2, Hayato Ueda1, Takafumi
Hirata® (1. Niigata University, 2. University of Tokyo)
1:15PM - 1:30 PM

[R2-0O-3] Soft clustering analysis of a felsic igneous rock
database
*Taku YUTANI", Tatsu KUWATANI', Kenta YOSHIDA',
Kenta UEKI', Atsushi NAKAOQ', Mitsuhiro TORIUMI',
Naoto HIRANO? (1. JAMSTEC, 2. Tohoku University)
1:30 PM - 1:45 PM

[R2-O-4] Petrology and C- O isotope geochemistry of
meta-carbonate rocks from the Hida Belt, Japan:
Potential significance of dolomitic marble
*Hironobu Harada1, Tatsuki Tsujimori1 (1. Tohoku
University)
1:45 PM - 2:00 PM

[R2-0O-5] Fe(lll)-distribution at serpentinized crust-mantle
boundary within the Oman ophiolite
*Atsushi Okamoto1, Kazuki Yoshida1, Ryosuke
Oyanagiz, Masakazu Fujii3, Yasuhiro Niwa4, Yasuo
Takeichi*, Masao Kimura® (1. Tohoku University, 2.
Kokushikan University, 3. National Institute of Polar
Research, 4. High Energy Accelerator Organization )

2:00 PM - 2:15 PM

Oral | R4 [Regular Session]Metamorphic rocks and tectonics
[1ch314-18] R4 [Regular Session]Metamorphic
rocks and tectonics

Chiar:Kentaro Yoshida, Tomoki Taguchi, Tatsuro Adachi
2:30 PM - 4:00 PM ch3 (ch3)

Oral | R2 [Regular Session]Petrology, mineralogy and economic geology

[1ch309-13] R2 [Regular Session]Petrology,

mineralogy and economic geology
Chiar:Hikaru Sawada, Kentaro Yoshida

©The Geological Society of Japan

[R4-O-1] Progressive metamorphism and attribution of
metamorphic rocks from the Seto Inland Sea,
South of Yamaguchi Prefecture

*ZEJIN LU", Masaaki OWADA" (1. Yamaguchi Univ.)



2:30 PM - 2:45 PM

[R4-0O-2] [Invited]lgneous, metamorphic and deformation
history of the Ryoke Belt (Mikawa area, Japan) - A
petrochronological study
*Tetsuo Kawakami1, Tomoe Ichino1, Keiichi
Kazuratachi', Shuhei Sakata?, Kota Takatsuka' (1.
Kyoto University, 2. The University of Tokyo)
2:45PM - 3:15 PM

[R4-0-3] The thermal structure of the NE Honshu arc
crust: insight from P-wave and S-wave velocities
*Masahiro Ishikawa' (1. Yokohama National
University)
3:15PM - 3:30 PM

[R4-0O-4] Reaction kinetics and size-dependent growth of
garnets in high-pressure metamorphic rocks
*Kazuhiro Miyazaki' (1. Geological Survey of Japan)
3:30 PM - 3:45 PM

[R4-0O-5] Kompeito-like growth of minerals and fluid flow
velocity
*mitsuhiro toriumi' (1. JAMSTEC)
3:45 PM - 4:00 PM

ch4d

Oral | T4. [Topic Session] Reconstructiong modified ancient arc-trench
systems: examples of Japan etc.

[1ch401-07] T4. [ Topic Session] Reconstructiong
modified ancient arc-trench systems:

examples of Japan etc.
Chiar:Yukio Isozaki, Kazumasa Aoki
8:00 AM - 10:30 AM ch4 (ch4)

[T4-O-1] Trace element composition of zircon in Kofu
granites: Quantitative indicator of sediment
involved in parent magma
*Yusuke Sawaki', Shuhei Sakata', Takeshi Ohno? (1.
The University of Tokyo, 2. Gakushuin University)
8:00 AM - 8:15 AM

[T4-0O-2] Zircon U-Pb ages of Cretaceous granititoids in
Oita Prefecture, southwest Japan

' (1. Department

*Yukiyasu Tsutsumi1, Kenichiro Tani
of Geology and Paleontology, National Museum of
Nature and Science)
8:15 AM - 8:30 AM

[T4-0O-3] Boron isotope mapping of serpentinites in the
Osayama Serpentinite Mé lange, SW Japan

*Tatsuki Tsujimori1, Chinatsu Yamada1, Shogo Aokiz,

Kazumasa Aoki®, Qing Chang®, Jun-Ichi Kimura® (1.
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Tohoku University, 2. Akita University, 3. Okayama
University of Science, 4. JAMSTEC)
8:30 AM - 8:45 AM

[T4-0-4] [Invited]Review of detrital zircon studies and
chronology: Perspectives on the history of
geotectonic evolution and growth of continents
*Hikaru Sawada' (1.JAMSTEC X-Star)
8:45 AM - 9:15 AM

[T4-O-5] Cretaceous arc-trench system along southern
margin of the Sea of Okhotsk: Constraints from
clastic composition of the Nikoro Group
accretionary complex (Tokoro Belt, Eastern
Hokkaido).
*Hayato Ueda1, Komei Naraz, Yuta Akutsu? (1. Faculty
of Science, Niigata University, 2. Kowa Co Ltd.)
9:30 AM - 9:45 AM

[T4-0-6] Two distinct events of crustal reforming in
Eocene Japan: preliminary view from provenance
age analysis of Paleogene sandstones
*Yukio Isozaki1, Tomohito Nakano1, Ryo Hasegawa1,
Juliana Ferreira Godot Souza1, Yukiyasu Tsutsumiz,
Tomomi Kani® (1. Univ. Tokyo Komaba, 2. Deprtment
of Geology and Paleontology, National Musem of
Nature and Science, 3. Fac. Sci., Kumamoto Univ. )
9:45 AM - 10:00 AM

[T4-O-7] [Invited]Tectonic relationship between the
Ryukyu arc and the South China block shown by
structural and zircon U- Pb- Hf isotopic studies
of Tokunoshima Island, southwest Japan.
*Hiroshi Yamamoto1, Kazuaki Okamotoz, Shuro Ueda3,
Masaru Terabayashi4 (1. Kagoshima University, 2.
Saitama University, 3. Geological Technology Research
Co., Ltd, 4. Kagawa University)
10:00 AM - 10:30 AM

Oral | R6 [Regular Session]Geopark
[1ch408-11] R6 [Regular Session]Geopark

Chiar:Kazuo Amano, Hideo Takagi
10:45 AM - 11:45 AM ch4 (ch4)

[R6-0O-1] Tsunami-damaged remains in the Sanriku area-
10 years of dismantling and preservation
*Hideo Takagi' (1. Waseda University)
10:45AM - 11:00 AM

[R6-0-2] Geotourism in Corona (COVID-19) related crisis -
Advantage of being outdoors: In case of San'in
Kaigan UNESCO Global Geopark -



*Noritaka Matsubara1, Satoshi Nagahama1, Daichi
Kohmoto? (1. University of Hyogo, 2. Nara University
of Education)
11:00 AM - 11:15 AM

[R6-0-3] Genbu-do Lava, Toyooka City, Hyogo Prefecture:
From view of regional geological resources
*Norithito Kawamura' (1. University of Hyogo)
11:15AM - 11:30 AM

[R6-0O-4] Application of the Big History concept to
Geopark
*Kazuo Amano' (1. Csis Univ. Tokyo)

11:30 AM - 11:45 AM

Oral | R5 [Regular Session]Regional geology and stratigraphy,
chronostratigraphy

[1ch412-16] R5 [Regular Session]Regional geology

and stratigraphy, chronostratigraphy
Chiar:Daisuke Sato, Tomonori Naya
1:00 PM - 2:15 PM ch4 (ch4)

128th JGS: 2021

faults, eastern area of Nagano Prefecture, central
Japan
*Kazuki Watanabe1, Tsutomu Otsuka® (1. PASCO
CORPORATION, 2. Shinshu Univ. Disaster Mitigation
and Prevention Center)
1:45 PM - 2:00 PM

[R5-0O-5] Holocene sediments and enviromental changes
in the Iriai lowland, Oga Peninsula
*Osamu Nishikawa1, Chieko SHIMADAZ, Isao
TAKASHIMA (1. Mineral Industry Museum, Akita
University, 2. Department of Geology and
Paleontology, National Museum of Science and
Nature)

2:00PM - 2:15 PM

[R5-0O-1] Heavy mineral assemblage of river sands along
the Brahmaputra River, eastern India
*Kohki Yoshidam, Subhadeep Kumarz, Lalit Kumar
Rai®, Tomoyuki Hakiai' (1. Faculty of Science,
Shinshu University, 2. Department of Geology,
Presidency University, 3. Graduate School of Medicine,
Science and Technology, Shinshu University, 4.
Institute of Science, Shinshu University)
1:00PM- 1:15 PM
[R5-0-2] Lithofacies, structure and accretionary age of the
Otori Unit in the northeast part of the North
Kitakami Belt
*Shun Muto1, Tsuyoshi Ito! (1. Geological Survey of
Japan, AIST)
1:15PM - 1:30 PM
[R5-0-3] Possible origin of the stepped distribution of the
basal plane of Yabu Formation beneath the
Musashino Upland, central Tokyo area, Japan
*Tomonori Naya1, Tsutomu Nakazawa1, Susumu
Nonogaki1, Kentaro Sakata1, Hiroomi Nakazatoz,
Toshio Nakayama3 (1. Geological Survey of Japan,
National Institute of Advanced Industrial Science and
Technology,, 2. Institute for Rural Engineering, NARO,
3. Civil Engineering Support and Training Center,
Bureau of Construction, Tokyo Metropolitan
Government )
1:30PM - 1:45 PM

[R5-0-4] Geologic structure and newly discovered active

©The Geological Society of Japan

Oral | R7 [Regular Session]Cenozoic geological records of Japan
[1ch417-22] R7 [Regular Session]Cenozoic

geological records of Japan
Chiar:Jun Hosoi, Toshiki Haji
2:30 PM - 4:00 PM ch4 (ch4)

[R7-O-1] Eocene to Miocene tectonics in the Amakusa
area at the junction of the SW Japan and Ryukyu
arcs
*Kentaro Ushimaru’, Atsushi Yamaji' (1. Division of
Earth and Planetary Sciences, Graduate School of
Science, Kyoto University)

2:30 PM - 2:45 PM

[R7-0O-2] Early Miocene two-phase subsidence of the
Ichishi basin, SW Japan
*HIDEKI KINOSHITA'?, ATSUSHI YAMAJI" (1. Division
of Earth and Planetary Sciences, Kyoto University, 2.
oyo corporation, water and disaster engineering
business division)

2:45 PM - 3:00 PM

[R7-0-3] Period of activities of the Setouchi Volcanic
Rocks in the Kii Peninsula
*Hironao Shinjoe’, Yutaka Wada?, Yuji Orihashi® (1.
Tokyo Keizai University, 2. Department of Earth
Sciences, Nara University of Education, 3. Graduate
School of Earth and Environmental Sciences, Hirosaki
University)

3:00 PM - 3:15 PM

[R7-0-4] Origin and water depth of a quite peculiar
limestone and paleoecologic system of
Bathymodiolus in the Miocene Taishu Group,

southwestern Japan



*Takashi Ninomiya1, Toshiro Yamanakaz, Shoichi
Shimoyama3, Yuichiro Miyata4, Takashi ShimazuS, Sho
Taniguchie, Takahiro Aoki7, Tamio Nishida3, Toshihiro
Takahashi® (1. Kyushu Univ., 2. Tokyo Univ. of Marine
Sci. &Tech., 3. Saga Univ., 4. Yamaguchi Univ., 5.
JAPEX, 6. HAZAMA ANDO CORPORATION, 7. Shinwa
Techno, Co., Ltd.)
3:15PM - 3:30 PM

[R7-O-5] Crustal rotation in western Tsugaru in northern
Honshu
*Hiroyuki HOSHI", Motoharu Kuno? (1. Aichi
University of Education, 2. Graduate, Aichi University of
Education)
3:30 PM - 3:45 PM

[R7-0O-6] Estimation of the age when the direction of the
drainage from the Kobiwako basin changed
*Yasufumi Satoguchi' (1. Lake Biwa Museum)

3:45PM - 4:00 PM

chb5

Oral | R18 [Regular Session]Environmental geology

[1ch501-06] R18 [Regular Session]Environmental

geology
Chiar:Yoshiyuki Tamura
8:45 AM - 10:15 AM ch5 (ch5)

[R18-0-1] Relationship between geology and 222Rn
concentration in hot springs and groundwater
in Kagoshima, Japan
*Kuniyo Kawabata1, Mai Watanabe1, Yujin Kitamura1,
Akinori Nakano1, Takashi Tomiyasu1 (1. Kagoshima
University)

8:45 AM - 9:00 AM

[R18-0-2] Inverse analysis of groundwater modeling: An
example of the contamination site in Mobara
City
*Katsuhiro Fujisaki' (1. Geo-environmental
Consultant)

9:00 AM - 9:15 AM

[R18-0-3] Low atmospheric pressure induced
groundwater level change : Impact of the 2019
Typhoon 15 FAXAI and 19 HAGIBIS in Chiba
prefecture, Japan
*Atsushi Kagawa' (1. Research Institute of

Environmental Geology, Chiba)

9:15AM - 9:30 AM

©The Geological Society of Japan
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[R18-0-4] Temporal and special variations of land
subsidence in Yachimata-Tomisato Area, Chiba
Prefecture
*Iltaru Ogitsu1, Hisashi Yabusaki1, Takeshi Yoshida'

(1. Chiba Prefectural Environmental Research
Centre)
9:30 AM - 9:45 AM

[R18-0-5] The importance of the geo-stratigraphical unit
investigation and monitoring effect of CVOC
groundwater pollution site after 20 years
*Hiroshi TAKASHIMA', Shinji TAKEUCHI?, Osamu
KAZAOKA® (1. Daiichi institute of technology, 2.
Nihon University, 3. Research Institute of
Environmental Geology, Chiba prefecture)

9:45 AM - 10:00 AM

[R18-0-6] Main cause of the large deformation of the
embankment and neighborhood road: from
geological survey on liquefaction-fluidization
phenomena at the 2011 off the Pacific coast of
Tohoku Earthquake in northern part of
reclaimed land around Tokyo bay, central
Japan
*Osamu Kazaoka1, Takahiro Kojima1, Naoto |to1, Itaru
Ogitsu', Atsushi Kagawa', Takeshi Yoshida' (1.
Research Institute of Environmental Geology, Chiba)

10:00 AM - 10:15 AM

Oral | R23 [Regular Session]Nuclear energy and geological sciences
[1ch507-10] R23 [Regular Session]Nuclear energy
and geological sciences

Chiar:Kenichi Yasue, Shinji Takeuchi
10:30 AM - 11:45 AM ch5 (ch5)

[R23-0O-1] Study on groundwater flow and solute transfer
around the Minamisoma City, Fukushima
Prefecture.

*Shinji Takeuchi', Fengrui Zhang', Hiroaki Suzuki?
(1. Nihon University, 2. Nippon Koei)
10:30 AM - 10:45 AM

[R23-0-2] Danger of the tsunami backflow: Improvement
of anti-tsunami measures of the JAEA Tokai
Nuclear Fuel Cycle Engineering Laboratories
*Akira Ishiwatari' (1. Nuclear Regulation Authority)
10:45 AM - 11:00 AM

[R23-0-3] Study on the hydro-mechanical
characterization by calcite sealing of the

calcareous concretion



*Sachiko Nakamura1, Shinji Takeuchiz, Hidekazu
Yoshida' (1. Nagoya University, 2. Nihon
University)
11:00 AM - 11:15 AM

[R23-0-4] [Invited]Issues on integration of
multidisciplinary knowledge through review
activity of NUMO Safety Case
*Keiichiro Wakasugi' (1. Tokai University)
11:15 AM - 11:45 AM

128th JGS: 2021

resolution eruption and evolution history of volcanoes

[1ch514-18] T7. [ Topic Session] Advance in
geochronology applied for high
resolution eruption and evolution

history of volcanoes
Chiar:Teruki OIKAWA, Shinpei Uesawa
2:15PM - 4:00 PM ch5 (ch5)

Oral | R3 [Regular Session]Eruption, volcanic evolution and volcanic
products

[1ch511-13] R3 [Regular Session]Eruption, volcanic

evolution and volcanic products
Chiar:Takeshi Hasegawa
1:00 PM - 2:00 PM ch5 (ch5)

[R3-0O-1] Chronology of lahar deposits in the Sukawa
basin and linkage to the past eruptions at
Adatara volcano, northeast Japan
*Kyoko Satish Kataoka1, Atsushi Urabe1, Yoshitaka
Nagahashi® (1. Research Institute for Natural Hazards
and Disaster Recovery, Niigata University, 2. Faculty of
Symbiotic Systems Science, Fukushima University)
1:00 PM - 1:15PM

[R3-0-2] Volcano sector collapse: Effect on its magmatic
plumbing -Case of Oshima-Oshima Volcano-
*Osamu Ishizuka1’2, Kyoko S. Kataoka3, Fukashi
MaenoA, Hajime Katayama1, Jun Arimoto1, Hiroaki
Koge1, Gen Shimoda1, Yumiko Harigane1, Chris
Conway', Seishiro Furuyama®, Mayu Ogawa®, Izumi
Sakamoto’, Yuka Yokoyama1, Ryota Uchiyama7, Shingo
Ando7, Katsura Kameog, Yuki Miyajimaw, Mitsuteru
Kuno®, Ryosuke Komatsu'', Ayanori Misawa' (1.
GSJ/AIST, 2. JAMSTEC, 3. Research Institute for
Natural Hazards and Disaster Recovery Niigata
University, 4. ERI, University of Tokyo, 5. Tokyo
University of Marine Science and Technology, 6. Kyoto
University, 7. Tokai University, 8. AORI, University of
Tokyo, 9. NME, 10. MWJ, 11. MOL Marine)
1:15PM - 1:30 PM

[R3-0-3] [Invited]On the magma feeding system of
andesitic to dacitic volcanoes: petrologic case
studies
*Masao Ban' (1. Yamagata University)

1:30 PM - 2:00 PM

Oral | T7. [Topic Session] Advance in geochronology applied for high

©The Geological Society of Japan

[T7-O-1] [Invited]Zircon U-Pb dating for Quaternary
tephrochronology
*Hisatoshi Ito' (1. Central Research Institute of
Electric Power Industry)
2:15 PM - 2:45 PM

[T7-0-2] Zircon U- Pb dating of Quaternary ash tuff bed
exposed along the Shiribetsu River at the
northern foot of Yotei Volcano, southwest
Hokkaido, Japan
*Shimpei Uesawa', Hisatoshi Ito', Mitsuhiro Nakagawa®

(1. Central Research Institute of Electric Power

Industry, 2. Hokkaido University)
2:45 PM - 3:00 PM

[T7-0O-3] Eruption history and magma plumbing system of
Futamatayama Volcano, southern Fukushima,
Japan
*Shota WATANABE', Takeshi HASEGAWA', Naoya
OBATAZ, Shin TOYODAS, Takeshi IMAYAMA* (1.
Graduate School of Science and Engineering, Ibaraki
University, 2. Graduate School of Science, Okayama
University of Science, 3. Institute of Paleontology and
Geochronology, Okayama University of Science, 4.
Research Institute of Frontier Science and Technology,
Okayama University of Science)
3:00 PM - 3:15 PM

[T7-0O-5] [Invited]Paleomagnetic secular variation
stratigraphy: Contributions to volcanic
stratigraphy
*Nobutatsu Mochizuki1, Chisato Anaiz, Akira Baba3,
Hidetoshi Shibuya4 (1. Kumamoto University, 2. Kyoto
University, 3. Mount Fuji Research Institute, 4.
Doshisya University)
3:30PM - 4:00 PM
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Oral | T1. [Topic Session] New perspectives of subduction zone earthquake dynamics through experiments across-
scales

[1Tch101-04] T1. [ Topic Session] New perspectives of subduction
zone earthquake dynamics through experiments across-

scales
Chiar:Masa Kinoshita
Sat. Sep 4, 2021 8:00 AM - 9:00 AM ch1 (ch1)

[TT1-O-1] Subduction of Kyushu-Palau Ridge can cause local thermal disturbance, as
estimated from new heat flow data in the forearc in the eastern Kyushu,
Japan
*Masa Kinoshita', Rie Nakata', Yoshitaka Hashimoto?, Yohei Hamada®, IODP proponents Hyuga-
Nada (1. ERI/UTokyo, 2. Kochi University, 3. JAMSTEC)
8:00 AM - 8:15 AM

[T1-O-2] Subduction plate boundary fault found in Okitsu Melange, Cretaceous
Shimanto Belt, Kochi Prefecture
*Tomoya Mukae', Sakaguchi Arito’ (1. Yamaguchi Univ.)
8:15 AM - 8:30 AM

[T1-0O-3] 3D rheological heterogeneity of northeastern Japan from postseismic
deformation following the 2011 Tohoku-oki earthquake by dense geodetic
observations and nonlinear rheology of rocks
*Jun Muto1, Sambuddha Dhar1, James D. P. Moorez’g, Yusaku Ohta*, Takeshi linuma®, Satoshi
Miura® (1. Dept. Earth Sci., Tohoku University, 2. Earth Observatory of Singapore, Nanyang
Technological University, 3. Inst. Geophysics, Victoria University of Wellington, 4. Dept.
Geophysics, Tohoku University, 5. Japan Agency for Marine-Earth Science and Technology
(Jamstec))
8:30 AM - 8:45 AM

[T1-O-4] Depth-dependent static frictional properties of mud gouge in the Nankai
Trough accretionary prism
*Kyuichi Kanagawa', Takuma Ogawa?, Yusuke Okuno?, Junya Fujimori®, Michiyo Sawai' (1.
School of Science, Chiba University, 2. Faculty of Science, Chiba University, 3. Graduate School
of Science and Engineering, Chiba University)
8:45 AM - 9:00 AM

©The Geological Society of Japan
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Subduction of Kyushu-Palau Ridge can cause local thermal
disturbance, as estimated from new heat flow data in the forearc in the
eastern Kyushu, Japan

*Masa Kinoshita', Rie Nakata', Yoshitaka Hashimoto?, Yohei Hamada®, IODP proponents
Hyuga-Nada

1. ERI/UTokyo, 2. Kochi University, 3. JAMSTEC

100%DEEDEE %= RITEE N 7THEREFTOBAABERIIAHETHS. HEEIOMEBFENIRE NS
TEEIHLEIZBASNMCERZ ZEDPMOSNTHY, FHEEDVLFEPSSER Y, SEOHERICELY, BREDE
ERIFVEINDD, TOREIIVWELTETHD. TOREMAEPICHIT T, REIODPIRHIRRE 2R HE#(E
FTH3 (Nakata fh, JpGU2021) . HMEMBOEE A M S /-HICIE, LEIFET—952X—2&LT, 7
L— MERMEBY EBASORBEIRFICLY, BEORBRICBEZIENMVETHS. KERTIE, HEIC
BONLBARET —INOHAEHDR - KEBEEELZHET 5. JAMSTECOESIFEERBIR7AITA > TBSRKX
SEIEAESIN, TOREHNSBRELIMICEL. NS HEE (KPR) ODERBEEEBEICEFDORTIE
50-100mW/m2, FETIZ25-40mW/m2EBBEICERD. ZDZEILIZIKPRER ETH T HM20kmiZE TRRE TV
32£5THB. KPREREDHEITIE, BRAFICTI00MW/ M2EBAZ2EWVWRRENH BN, ThEEENS
THMAICESNZ2H5DEALTHS. AKROEVEAREHNTERICE ShAVDIE, BSRP7O—ThH50DE
RENMEELRVEOIE LRV, BRAEHOEEENL, Yoshioka (2007, EPSL)IC & 2 BT EER A
LW, Z0R, KPROTE (HWHFRAEAAD) TIEERENM BV ZH L — MNEREDORENEL, %
DORERE L TEAITIIHMENRELAVWEERLAE., SO IOBFER—RELT, FHELIIBEONWEZT—%
HMA, KPRZIZSALZAAIMBORTECRONAASDHELXEZEEB LI-ETIFEEITT >R, NS 78EH
SEEAIICTO0OMIRTIX, 7L — MERIAI4ERETEE NS 7EHEETTEDLS AW &N, LM/
SHBEEEE L TRAEAADEHEN20MaTHB E L, EB7mTEAAATWS E L. 25Mab.p. IC
NEBZHIERRFEEEZ CEEELITY, BONARRELHABERELR L. HEFRIE, LRHUBRE
EIFIFRENTH 2. FLRATOIOOMW/ m2OBRER, EAALHOEEELIFIFE>TVWEI D
5, MEBRZAITIEI00NS550F TRBISHED L TWEZ ENHBETES. KPRELUVAERDREFTEA LR
3¢, mnimumDithsmIZKPROER LICH Y, HEIIEEIN SHESINIZHAAATSBILOME

P, TremorDUEBIC—BLTWBLIICRZS. IS, KPROMEARLALBER(MHIEEDHY)DMEAT, &
BICBARENZEELLTWR LD THY, BATNARBERKBEIOREDIRELHAIERL TH L.

Keywords: Kyushu-Palau Ridge, Heat flow, IODP, Slow earthquake
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Subduction plate boundary fault found in Okitsu Melange, Cretaceous
Shimanto Belt, Kochi Prefecture

*Tomoya Mukae', Sakaguchi Arito’

1. Yamaguchi Univ.

(IZCHIC) AMEESICE T 2EMFHAMERIEIRBELRT 2T Ly IV ABEERT I & TREDITS
h, ZOLOFERTRIEBYMIEGILL, HERETERTEEIONTWS. Z0O7H, BEEAMEICS
727 — MNEAAABOMBOREEIXTWS DMMTHNTHY (Rowe et al.,, 200574 &,

Geology) , Ta—7L v I ABEDLEHDI—TZAZAMTIEY 21— RIF 51 NE2EUERMBORSEH
INTW3 (lkesawa et al., 200374 &, Geology) . —H#, FHNIL—MNERZDEDTHZIAOT AT AR
MIEBBRE THZICENIDDOOTRABDEEAL >, ThIFT7ATRAS XA MNOELMBEEIRARERT
HoltZEICBALEZ. AMETIE, BEAS Y10 TUOHBERMEICTL—MEROZ7OTRAZ A
DUBZEBARRE T DI ENTELLDRET 3.

(MWEHE) AESBEEUENA+HEEEAS Y10 FMBERICEH L, BEAS YY1 3E26HS
EERICZREPF vr— M EORFUHBEYO IOV V2G0TI M=y I AZYTaThY, KREEBIG
BAERZED ZENTE, P—MOBFEEFZEHERVERLTSY, BIEAS VY a NKFER
Ta1a—TLy I ARBEERF ODEMIRINAETHZZEERLTWS. EN)FM1 MRERLSKROENHEE
WRRE13240~270C (Sakaguchi, 1996, Geology) THY, ERERERIEZRBR L HEAXTH
3., FREEXASYVADLMAOMBERTHIIL—TRATAMISEY2—RIFS( MHPIRESINTS
Y, ERMBTH 1= & HNREBINTWS (lkesawa et al., 2003, Geology) .

(fEREER] MEBIT7DOEZEMI5MTHY, FHACIIEINI7TE7TIWTHY, BEAS YT 10—H%A
B THBNSOE7T'WERPRRT M, BEASYJ10REHEOSEMEOABIE, 7O7 X5 A MIE
DI DONTHIBDOAM EFTICAD. CNIFEBEAEDOA S VY 2EBEIRX AT RAZ A NDOMBEREIDR
BEZITTWREDEEEZLONS. MIBOT7OMUICEERIRATEY., LBAITHEEEAS VT
&, 707 AR MOEMAEFETICHE 50 cm KFaD/DMFEAMBER T DERANSMIOME TICZHESN
5, —ACTRADOHNBTIZIZOLI WNBIXASNAWL. ZNIIMEDTEMERICE2EFITEEBET
BTHNMTHY, LEADEEAS Y1 TOHM->TVWEEEZILNS.

W8 O 7 O DIE VWA HHigh sheared shale zone, Cataclasite zone, Ultra cataclasite zone® =2
DIEFFICK D L7z, High sheared shale zoneld 2 XA 5> Y 1 D— AR BEEICLEART, BIEDBR/ERIC
SUBHNLYMMNKBIMINAEEISRIBHRHETHD. TOMESNIEHHE LT, BIETEHMICHEDI M
BN L K R TE 2N, BEEDERE% R > TW3High sheared shale zoneld =D ICK 4 L A& DHR T
BHROEEWEIRENMIVWEEZILNS.

Cataclasite zoneldIB5cmEKFDREBDHY I L —HA N T—FT 4 UREVFT Y RAVTILHFEEL
WEIPEEBER L TVWAER®T, 2AEEEERROAY L —H1 MIEAA 2TV EER A%< S
ATWS., ZOWR®IE, TR CTHEMAAZHI2UAIEREDEEXAS VY Va1 dREEEEWE OV Y
NEEBZRLTSY, MEOTEMEANE CRICHBRNFRAEDT WV EBCEEDIHDICOAIENEF L
AR, BEIIHEREIZIEZITT, FEMNLAAYIL -1 N eWEDEBATR LI-EEZIO5NS.

Ultra cataclasite zoneld AR HBEAMEZ < ET BERFTTHY ., VILNZHYIL—HA1 MNIEFE
h2E5RIEAR~BEAE TO.ITMmMRBEORETHY, MEBERICEVHRELEZEDEEZONS. FLIEE
BYHAREDEEIMNEL < EH, INIZMBAVORFICKZIEEBERICLZ2EDEEZ LN
%. SEM-EDSEREDHER, AMNEHLI-ARNFIHERINE. CThITAERIVEERRICKL > TAR L TER
LIz ThsEeEZOLNS. ARIF1730CTHRET 2EINTHY (FIF, 2002, EFH|) , 7OT7 AT R
MAEEITARY LEZBDEEZLNS,

ERBOTL—MNERTHZI7OTRATRAME, BEITEMBEEAT Y IV aFICLRTIHERISES, HEME
SR E LIMETHB I &b o7,
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Keywords: accretionary complexes, floor thrust, fault rocks, subdution zone
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T1-0-3 128th JGS: 2021

3D rheological heterogeneity of northeastern Japan from postseismic
deformation following the 2011 Tohoku-oki earthquake by dense
geodetic observations and nonlinear rheology of rocks

*Jun Muto', Sambuddha Dhar', James D. P. Moore®?, Yusaku Ohta®, Takeshi linuma®, Satoshi
Miura®

1. Dept. Earth Sci., Tohoku University, 2. Earth Observatory of Singapore, Nanyang Technological University, 3. Inst.
Geophysics, Victoria University of Wellington, 4. Dept. Geophysics, Tohoku University, 5. Japan Agency for
Marine-Earth Science and Technology (Jamstec)

201 THRICHRE LRI AtE (Mw9.0) (X, BEREBRAWET TR o /BERMETH Y., HKeREE;HFH
MicshE N, ZORTEH, MEROHBRLE THZRWEHIE. FABGNSSERMEIC L > TIRIES FHMIC
HEBRINTWS, RUEEDETELRANZILIFUTDIETH S (Wang et al., 2012Nature) : HEICEL B
ISHEDNLE Y MLOFREI A E 2 2 ¢ MR, SEMBOXRE - FBAREDW K YITRYTHS
KMIARY, ROMEBICOBRHAZ T L — FOEE, HEEENET7E/ 272 70RSFEEZ. KRBTV IE
TL— MNEROEBRREMAERMT 2, RASNIRDEEHICEVWTEEEZTEICRS TSI & T, TR
B-ER (LAY —) HHEOFHEICNAZ. ROMEADKZA LA T L — NEEOTMATREICKR D, Ih
FTORMBPNEATIE. AE1FRICBHAUASNLBEARAZOEHN. 55 ICHEEENICK > THRATE
%52 & (Sunetal, 2014Nature) . B8 - EFHFTORMIRYUDPEEDOKRITARYEEEADITTWVWSZ
& (linuma et al,, 2016Nat. Commun.) DBESMCAR>TE 7, £, B KRZFK, ERELAEZ=H—
I IC. GEONET#% E[E 3, &RSEEEA10 kmUL TOBRABARA 2 X THAEEELTWS, ThHDE
AL, RDESDHICE T BIHFAXUTORAALREREZEA (Muto etal, 2016GRL) § 3740 &, THEEH
AlE BRDERFE (REFREFUES L CREREBKREERERR) ICED KHERTHNSHRILBRMOR
HERLAOD—BEEHIPAT I EICEIML. BEXROBEDERENRBTORMINYICERT 52 &
BAS M o7 (Muto etal., 2019Sci. Adv.) » 1964 =7 S A AHE (Mw9I.2) TIXIRELBABRARTIESH
AL THY., RiLHHMEORWEEE SHRBTERKC EFEEING, LirL, BE. BEEERDICH
WTRDEHDEENT < A Y, 2021 F3FICIF1978EZHIEHME (Mw7.2) OBEIZFEFALARIET 5 &
S IRFIREHE (M), 6.9) I >TW3, BXEFIEME LAXEELEIRIZ. BEEKITTVWEEHD

D, AEEDORBREDKRE VWEFCEFARRIIRLICEXAMOMBSSAQELTESY. PREMETE
BREOWENMEESIND, LD > T IRTOMWMEBERDEBENTIC L 2 KOFMREEBROTMAVE
ERSO>TWD, FHRIE. EREAFHICRESINTVWEI A Y S VADRE FHRENA (Karato and Jung,
2003Philos. Mag.) & & OREREEBRUEZSEALGHKEORWNEEET L EEEL. ABHIIGB/LN
22016 FE X TOIRTRVEHZS LV ZDRRIEMEWICBIRT 22 52BMNET 2, TOETIVIE ]
AEDEEZAVTRAMEEDOEITEHE TH2HEMEBMNE R IARY, SSICIEFZTNSONENEEER%T
MIBIENTELFREFEALTWS (Barbotetal, 2017BSSA) , BAIABIRT 3-HICBONHTD
HMEBES LU L — MEROERRSMHI. BIA > TAYEMLEZR D, FIC. 2HRETORBEERRH

5, BB L UEETCORBIOMMEEEE L — MERTORMTARY ORERTDEWHER S HIC

Role, BWTIE., BIAMAIDIEE R ERIIERRBER TORMIANYIZL DD, BERDTIIXRIBTORMW
TRY EEVFIIOEMMEEE COERIERIERERASIERI L TWS, AIlOEMEESE (2—IL KR
J—X) REFLUBEDOAHIEL., L URERE CHIMEOMKEIESV, ZHEBEOMEEEDEL

(&, g omE#ESE (AECHRRETEME=RHERER) LiFTal, EEE (Mutoetal, 2013GRL
) PHhERERBO FEZEE (D90: Omuralieva et al., 2012 Tectonophysics) 72 & DZEEZE{L & £ AU TH
%, S—netiC L ZHMEREAMOERIHAI S, gilvY MLy JiCid, £8iIcsWwT, EAMsEATH
LAVWSHEMEENH B Z &S5 TWS (Uchida et al,, 2021Nat. Commun.) . AR TIE, BBLR
DEHRAELEAOL A0V —FHEEERBLAIRTEFICLY., ZOEI BTV MLy DVORREN
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H—> (A= R/ —ZXDFIK) HEIMICZ > TAHESERF O EEPELMI L, TD LD REhEMEEE
ERMMIRYDINY—VE, BAISNDERUETENSGE 1T TRL, BAFEPOSEOBRETFACEHESLS RIF
T BRTIE. INSDIRTRVEERFTEAFRBOEERFACOVWTERBNT 5,

Keywords: 2011 Tohoku-oki earthquake, post-seismic deformation, rhelogoy, dense observations
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Depth-dependent static frictional properties of mud gouge in the
Nankai Trough accretionary prism

*Kyuichi Kanagawa1, Takuma Ogawaz, Yusuke Okuno?, Junya Fujimori3, Michiyo Sawai'

1. School of Science, Chiba University, 2. Faculty of Science, Chiba University, 3. Graduate School of Science and
Engineering, Chiba University

In order to investigate the depth-dependent static frictional properties of mud gouge in the Nankai
Trough accretionary prism, we conducted triaxial slide-hold-slide friction experiments on gouge of a mud
sample cored from 2183.6 mbsf (meters below seafloor) at IODP Site CO002, at pressure, pore-water
pressure and temperature conditions supposed at depths of 1000-6000 mbsf there, and an axial
displacement rate of T wm/s during which sliding was held for periods ranging from 10 to 10%s.

The results show that the coefficient of static friction u_decreases from 0.37-0.38 at the 1000 mbsf
condition to 0.30-0.31 at the 3000 mbsf condition, while it increases to 0.40-0.45 at the 6000 mbsf
condition where stick slips were also observed. Healing A w(increase in friction coefficient upon resuming
sliding after a holding time t,) increases logarithmically with ¢,. We then fitted the A wand ¢, data by the
equation A u= blin(t /t + 1), where t_is a cutoff time, beyond which healing shows a log-linear increase
with a slope b. b is also equivalent with a friction parameter relevant to the time-dependent evolutionary
effect of the rate- and state-dependent friction constitutive law. Such fitting revealed that b value
decreases from =0.0040 at the 1000 mbsf condition to =0.0014 at the 3000 mbsf condition, while it
increases to =0.0057 at the 6000 mbsf condition.

Dehydration of smectite at the 3000 mbsf condition where temperature was 100°C possibly increased
pore pressure in the impermeable gouge layer, which was responsible not only for the minimum w  but
also for the minimum b value, because increased pore pressure likely reduced the area of grain contacts
and suppressed healing. This suggests the presence of a high pore-pressure and low fault-strength zone
at =3000 mbsf of IODP Site CO002. While increasing u as well as b value with increasing supposed
depth at 23000 mbsf suggest that fault strength increases downward from =3000 mbsf of IODP Site
C0002 due to time-dependent healing, which also promotes seismic faulting as illustrated by stick slips at
the 6000 mbsf condition.

Keywords: static frictional properties, mud gouge, Nankai Trough accretionary prism
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[Invited]Activity style of slow earthquakes and its geological
background

*Kazushige Obara'

1. Earthquake Research Institute, the University of Tokyo

(EC®IZ] 2RO—#EEIE, BEOHMEBICHERTEHEIRY I K VETTZR{THY, BFEOEER
E#E - R EEBHAEICL > THLMIINTEL. HERREISRMEBE ZORBEOEBRYME ICEERIN
3, AO—hEA4EAHTHEZNREEIEDLIREDTHZdH. AFEERTIE, TOMRBPD—BHIERS
ZEEHEL, REDERASHTCEICABARICS T2 RAO0-hEAHERT 5.

(RS2 O—EBODFEE ERHFH] AEBEATIE. RO—HMEHNEFEHORHA & RIBAICD I TES
T5, RICKRRINLFHRAO—HMEIL, BEHRDEWICE > TAEFEICKBIENE, DFTRYHBPEHMEDLS
HEMGT I2REVZAO—RY) v T4 R~ (SSE) , OQHHRREMSET 25EHHMSSE, Q=M ERAHE107
ORBERKEE (VLF) , OBHAEEDOERAKEME). D35, EHMSSEEVLF, MENIRFZEEAICHREL
(Episodic Tremor and Slip : ETS) . AENREERAARICHERCEDSY ., BHEI XV MMM TREMIC
BT 5, REMSSEIZETSE BEBOBOMERVWEEICAT L. PIIYEIA Y MNEEEET S, ETSEHHER
T M EVLIFOBDOFHILREID /- ORBISRETH o 72H%, RIERY v ¥V JHEITICE Y MBI CVLFICEEE
Lizo 7 Fivhitash, RO—MENEFHICRIERHIRRTH 2 I BRI N,

(ZRMAO—BEOMALER] BEFEHEL Y XRIBOEE NS 7EETIE, BEHENBICK Z2VLIFOFER L
b%, BEMEFHCE o THE - VLFD, S SICHERIFLZEM L 2BERRKESTHIC & > TREIMSSENRR S h i,
SSEICL BZENEIIIVLIFEEE— X~ FOFEAZELE LKL, IhODETSE LT—HRHARRKTHS Z
EERLTWS, T, FEGNSSICL 5 BEMBESE N TRAMNSSEERE S, 2AO0-MEDCHAELE
NERMERBTHBT DI NN o7, ZMTR M 7HMITB > TELRZBHEOAO—MECAY TY VT
DBWREEAZHELTEY ., REOANREBL Y FGENRNETA S, IOXRIBOBVNFTEMIEREE
THHBEDLE LN,

(HRDORO—HE] BAEFEDZ DEMAHHE TIHERRAO—ME, ZOFTEHLRIANSSEL & < B
INTWBA, FAmBAARLULEICETSAER L Cascadia TIEREINSSEAMRE I T WAL, BEFEL YU RERE
D2O0—MEX, BHARABIUATIEOARY ) HDATHRHEINTWS, Z2—Y—F VY RTHEEITVFHOD
EREBTAO—MENEZ 2. INIFEEE L VIFRSBRAITHEHRSSEICHUTWS, IThH5DRO—MEDRKEHK
RDEWE, EAAATELLE - DETIHAEZE L TEESINTVWS,

(RO—#hEEHTHEE] AO—HETBEERAARICTHETHY., TOELRFIERMADKEEZ
S5hd, BlZIE. FEBBICIELEBADKDEEDEWCLZ L — MNERMMEDBERKENFEL, /%
WMVLFEERERERE—RTHI N RINTWVWS, —F, FHRRAO-EIREI AAICKRIINSSEE ETSICH
Mz EEEIC, ETSIEZDRWEBOHR TEHEWT EFZEBREREIEV. ZD KD ARSI EKEDRBHBRE M
&, BMIEMOTEE SO BEREEAZE LAET I CHRPTRTH S —H., REIMSSELETSE L
DITRNYRROAEE, ERMEEEICS T2 REMETHREBE T MUYy IDEWILZEEEZLN
%,

(BMSSEDTV b=/ ] Z2O0—EDESHEZNERIE. BHRSSEICDOVWTRINTWS, EHSSE
FAREATHERE T 5SSECIFEAY., W1 HEOHMGHBE THOERBETREL., YO TFiRfhL TEED
MEOHERHNEMED, CORNOMTEEFRET —IBRITOKER. LHAATTL—bMORLEEBHIEHINT
EBOESRICHMT ZEMFERNELC TWBEEHNSSEE E—H LI &S, SSEXNEERIYEER
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DS L—MNASICERTEIRATY T OVICHEIRNBEH THDEEZ NS,

(RO—thEDOHEZM XA H=ZXL] BRRLHIE, ASVYT1RICEBELRLI S Y IV Y—ILARERDN. BELRA
DOFEMRETHEYRUFBEELALER - BOV 2y VBIREZEHFLTEY ., ZNHDETSOWETHD EHEL,
DORBIEBRIFREANNTHY., SISITAEDETSOBEOHENRASNTWS, Zhid, TIRKLMNER
TERVWHKRYEBZNE=4) v JIIR LT, BEESMELTF2EELRERZESE TS, —H. TNTEHRLHE
BLYBZT—YRBEOTL—MERICEZZ2A0-ELMRBBICEHFIN-AO-MEDILRIEITTH
Y, AO0—hEDREBFE2EHKMNICMNL—RFT B2 EDTENE. BRIEHEREORBICEERT2EDEH
FINhd,

Keywords: Slow earthquake, tremor, very low frequency earthquake, slow slip event, subduction zone
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High Fluid-Pressure Patches beneath the plate boundary fault: A
Potential Source of Slow Earthquakes in the Nankai Trough off Cape
Muroto

*Takehiro Hirose', Yohei Hamada', Wataru Tanikawa', Nana Kamiyaz, Yuzuru Yamamoto®,
Takeshi Tsuji*, Masataka Kinoshita®

1. Kochi/JAMSTEC, 2. Graduate School of Engineering, Kyoto University, 3. Graduate School of Science, Kobe
University, 4. Graduate School of Engineering, Kyusyu University, 5. Earthquake Research Institute, The University of
Tokyo

Pore pressure plays a key role in the generation of earthquakes in subduction zones. However,
quantitative constraints for its determination are quite limited. Here, we estimate the subsurface pore
pressure by analyzing the transient upwelling flow of drilling mud from borehole CO023A of the
International Ocean Discovery Program (IODP) Expedition 370, in the Nankai Trough off Cape Muroto.
This upward flow provided the first direct evidence of an overpressured aquifer in the underthrust
sediments off Cape Muroto (Figure). To estimate the pre-drilling pore pressure in the overpressured
aquifer around a depth of 950-1050 meters below sea floor, we examined the measured porosities of
core samples retrieved from nearby IODP wells; we then proceeded to explain the observed time
evolution of the flow rate of the upwelling flow by modeling various sized aquifers through solving a radial
diffusion equation. It was observed that for a permeability of 1 07" m? the aquifer possessed an initial
excess pore pressure of "5 to 10 MPa above the hydrostatic pressure, with a lateral dimension of several
hundred meters and thickness of several tens of meters. The overpressure estimates from the
porosity-depth profile at Site C0023 differ from those at other drill sites in the region, suggesting the
possible existence of multiple overpressured aquifers with a patchy distribution in the underthrust
sediments of the Nankai Trough. As pore pressure is relevant in maintaining fault stability, the
overpressured aquifers may be the source of slow earthquakes that have been observed around the
drilling site.

Keywords: Pore fluid pressure, the Nankai Trough, slow earthquake
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Spatial relationships between decollement geometry, stress, physical
property and shallow VLFEs in Nankai Trough off Kii Peninsula

*Yositaka Hashimoto', Shigeyuki Sato', Haruki Kuchimoto', Gaku Kimura? Masataka Kinoshita®,
Ayumu Miyagawa®, Gregory Moore®, Masaru Nakano?, Kazuya Shiraishi®, Yasuhiro Yamada®

1. Kochi University, 2. JASMTEC, 3. ERI, 4. AIST, 5. University of Hawaii, 6. Kyushu University

RREELEREE NS 73RS T I HBICKE LIS - S & BERKITRE & OREIIMEG XE 2 O —1t
EDAMIE. TOREGHIEBOMEOFEZBZITTVWSEIEEZRBLTWS (Belletal,2014
Yamashita et al.,, 2015) , ZDREAE LT, #HFICK BIENHBOREDH 2 W I - RIEEOFREEDHDE
BHREEINTWS (Sunetal, 2020, Barnes et al.,2020) , CTNETHRAEEDHEAEZFT HHEUHLIZ < H
ENTWE—A, BABOBREICDODWTRTZFOVERPBEETIVICEEFEF>TEY . XA SBIWA RS
N2 &idRV, £ BRABEYE - REEOHEERRICOVWTERANSREINALI LAV, EITK
METIE. SEARAERBT ANIHMBICL BB ANBOREER Yy T Ty —Ts) - 4L voavs
VFUY—Td) &Ry TELTRL, ZOBARHETANIELOYEL S L CBERRBEDSHED
HERREZELMNMITEIEEEHNET 5,

TR i (SRR L EHEE NS T TH B, IODP NanTroSEIZED SVt 7 hD=HIC3RTHE R 5T
Ry 7 Z2ME 5N TWB(Moore et al., 2007), ZDHK&. BITRMNFEEL D, EFE. ARFHEOT—4
% BT L 7= (Shiraishi et al., 2019), Z DR, HHEKEELH. FEEH., /1 ABREREDHEED L
NolBEBRNMEON, £/ AT, XTEERAEMENMEROHR I TVWS, FIC20165F48 D
BRRMEA RV M TlE, ZLDOCMTEAFSNTWS (Nakanoetal.,, 2018) , 2D LD IZ3RTHERST
BT &SR ERBERRIEN£E L TW S g thic A,

SRERT LR EDIFIE 2 AT ANEL BB D, EBEEE (FIFEWTREMEFOMOAEKEERY IR
Yo T A YELOEMERRE FLEMICILTENENT 2EASH 2 H. P iEEHE (FIEWTICERES
CEEEGHIEREEY RS, LHarL, TaALTHEEO—RIEIRShAL, CMTROBEAREREE IRY A
MERW., NNIESEVMETIENEZHEL-E 25, RARLARRERSEINE LN, BROEHZIER
bNE, —DDITRI—DHE>1=, BONLISHBIXEESHERT EMBRT 2, 7V Li=T
JJJLREES0X50mDA Y Y aICKYY, ZRFNOAY VA EICEEROZS5Z. ZOELEOFEER DL
BMISIDKRE S %, ZELATHEBIELIEELTHES., COEILEAY Y 1EDTsETALAavyFy
TUY—TdaE5EL, TAYEALOZDNHEERT I ENTE S, ZOHER. BB FIFETICTsH LT
TdDOE WG EBEWGFAANREICIR YIRS AN R SN, EEBOHBEYMOENRR T, BHERERE, BER
X BYNEORRIELNATWVWS, CORFREAVWT., BEERELFERERS LCBENEAERT 5, TOE
R, TO)LTELDERE L TEMEIXT1500-6500kPaT, k& L TGRS EHICEINT A0 Y EEESICI(T
BEREOAHEAR LN, BERRMECSHENFEENST1HOREATREYIY., BERRMEDOEINSIH %
BETRE L, BIDHDEPRIICIESDEAROSNZ DD, (FIFTEEH & WITRET DRI EHRER
INhi, ZOBERRMEDEHDOEIDHIETS, TADEWE I ZE—BT S, IcE—EISRAI—HaD
HERONED, ThIFMNBREDREEICIKET 28N H 5,

TsIEETBEREZEOREOEIARLTH Y., BEARMEATsDEWVWE AT TEHIEIFERLYT
W REGAETIIIHMFORBRBROANZDTsODHFEERELTWVWRZ NG, FL—MEBIE T
EAE—FNLBERRTEEDRREEZATLVAE LNV, TAIZMBORECTIDIEETHY . FEHB
EAIYMNO—IITEIENE/TES, TADE, TIANIHBIEMEICEREEEZ I ENELLN
3, BMEODFEHEREUTsE L UTIOBHEIFIFHTTHY ., TALHBICL2UEOREELTRBRT S E
DEEZLND, INOLORERBE - MHRE T ICKE LZZRNAREATH S D, BERRTEEDORE
HRET DEEEMELH B,

BIAH#Lk : Bell et al., 2014, EPSL; Yamashita et al., 2015, Science; Sun et al., 2020, Nature Geoscience;
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Barnes et al., 2020, Science Advance; Moore et al., 2007, Science; Shiraishi et al., 2019, G-cube; Nakano
et al,, 2018, Nature communications.

Keywords: Very Low Frequency Earthquake, Nankai Trough, decollement geometry, slip tendency
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Depth profile of frictional properties of cuttings collected from the
Nankai Trough and implications for shallow slow-earthquakes

*Ikuo Katayama1, Riho Fujioka1, Manami Kitamura?, Hanaya Okuda®, Takehiro Hirose*
1. Hiroshima Univ., 2. AIST, 3. Univ. of Tokyo AORI, 4. JAMSTEC Kochi Institute

BB NS VRRE#ICAIEYT 52C0002i S TIXBET3262.5mE TOIEHIICEHKIIL, REDE I ARZ2EHIE
LCIItEREEDIEEEEL O— RiICA Y £9 (Tobinetal. 2019) ., ZOEEIZTOS =2 bTIE, aT7EB
H—HXRETERLTWETY, BHIBICELZ2ERBATHIhy 71 V7 RFIEFIEFLRBEICE W TERMW
ICERENTWVWEY, EZTAMETIE, CO002HRDBETISOMM 53150mE TOXRETEUNE iz
AYTAVTRZDOVT, FIFEOMTEICHRZRE LERARBRAITO 2 & T, AMERIBTOERFE O
T77ANEERLELEZDOTEDFENGERZBFESIETCWLLEZET,

BEERERTIK, hyTa VI ARBETY ORI LAERNMI06umUTOEDAERMBH VY E LTHWEL
oo BEBRERIILEXRFREO HERABRKEZFEAL, hy T 1 VIV RAARI RIS NEZRMABOEME
(BB KEZRE) CORBREITVWELE, &b, BEH Y 21Z0.5 mol/L NaClARIZE L 1= EKZ MG TOER
HHEAANE L, MBHOTRYEEIE3um/s& L, BEEREHIFEEREBIGELAZDS, 0.3-33um/sDEEH
TEERZERRETV, BEBRBOZEKREELSCICERITARYEMOBTEZITVWE L,

EBREOEZRREUS, BETI000MHATIEu=05BETHIDICHL, BRI LEBITPPLERLRE
3000mfHETIE w=0.651F (LY £J, IODPT—F L R—MILDE, BIEEBIKAXIIAN17
1 OEBEMETLTVWBZENDE, RSICKIZERFBBOLF IR LTIMBEOEICHBELTWEEER
LNEY. BEEREMEE, FIEFLTORETINYEERLE (a-b>0) ZRL, MIMYELE DEREIEHS
hEFA. BRINVEMICOWVWTIE, RS EEHICETFRIIZERIALON, IThEEBEREAREEN
BLTWBZEND, HTHMEE OFEEMNEAONET,

INETOFRNLREBITOBRTIE, BETI000MTEETVWINDORETHITRY EZERILERT I &N
5, BKEXRHTHNITHNMTRBIERET AN B THI-HERKICIIRRBLAWVWI EAHERINE
T, —AT, LYUBBLEONMEABTIEIARONETHZICEI DL OLTRBEERERMERENIRESINT
WX T (e.g., Itoand Obara, 2006) , DI &M 6 H, [AINFERETOXRBRAO-MEORETOERIC
&, MEICMABERKEOEEIMNTEY, FNERETOBEBKEDE=S Y VIDEETHD I EMNR
Bxhxd,

5| Sk -

Ito and Obara (2006) Dynamic deformation of the accretionary prism excites very low frequency
earthquakes. Geophys. Res. Lett. 33, doi:10.1029/2005GL025270

Tobin et al. (2019) International Ocean Discovery Program Expedition 358 Preliminary Report:
NanTroSEIZE Plate Boundary Deep Riser 4: Nankai Seismogenic/Slow Slip Megathrust. IODP.
doi.org/10.14379/iodp.pr.358.2019

Keywords: frictional property, Nankai Trough, slow earthquake
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Frictional weakening behavior of a fault in quartz material

*Akito Tsutsumi', Yuko Onoe, Akira Miyake1

1. Graduate school of science, Kyoto University

ZAO0—EPERMER EDOZHRALMEREDBRECHEDO TR EHEETIVIELT 5 LT, MEER®RED
TR R, BLUITRYBEREEZESNMNITEZIEHNEETHS. 1990FRIC, TRYEEv=1m/s
MEOSERG CHELGEEBENIROND Z EAEBRMICIHLNMIET N (IBAXRIEFED, 2003) , BEOSE
TARYGEAMEREETIICHAAD I EDEEUIRBINDI LD IR o7, SEFEICRY, BREMED
BEICOWT, SYEBWITRYZETOFLEHHIEASHMZIN (e.g, Goldsby and Tullis, 2002) , FB
nNTWw3., ILICREDHEADHRT, COARSRERBLEFNEEOHELZITDI &, TBEFH
TTEHLED V=10 um/s EVSHEEDREICE VT ESERGEHN02EEL TETT 2EELEESRIL
DENZZENDLAI>TERL (RIFH, 2019; BLE - 1R, 2020) . AEBEYEINTI DL I REET AR H
EZHTORENAEEEENIE, FAIAEERBEECPHREERE, BFEETL — M EICHB L EEYEDEF
LRAENDEAAATICHETE T L — MERMBOERAZBRI D2 LTEETHD. AFRTIE, AIKRE%E
AW 2 BEDOERER (—ET ANV EEEER & Slide-Hold-Slide (SHS) £E8) #&EEhAEDHENTEERHE
FELzZHETEIRY, EEFBLEEHIRIFTEEOFEDHMERARL. £, BEEBLERORAEICD
WT, FIBZAWIEMEYYHLE2EA, TEMZRAWERBEHE T .

ARHIIE, BERMN25 mmICBH LZAIKREZFERAL, OEGEXF—2RERARE LAV TERSERY
To7. BEBAIF1I.5EMPa& L, $RYEEY=0.005—105mm/sicE VT, HELAEDOHEMNEEARH =
0—80%DEE THIE L 7. RERDHER, —EIRYEREERRICE T2 KBOEEERRBOMEIIX, N T
ICHRESNTVWEZAREDORRBEREBER, TRYREICH L TEDKEEERT D, ZTOEEIEMEEIC
KETDZENASHIICHR 7. £, SHSERICEWTTARY BEABERDERGEICE 5N 2 SR 1K
BFEL-BENEOEE (Wbalogte—Y YY) £, HEEEICKELTVWS. SO0ORKRTELONE
BIRNYBFERGICH I EEERDOES LU, SEEBBICS T 2EROBEREDKRE X, BEE
RHA20 % E TO&HEICHEWT, 1/In(1/RH)ICLHIT 2EHETRYT. TEMICK 2MBRASESEROBER, ¢
RYPLERETEE (FRYE=9m, v=105mm/s, KKEE) OKIBBERICIX, EZH20 umDEEH
YOBMERELTHEY, AYCBOREICIE, 1EE100 nmOEETHREMMS ) hOESKRHIEET 2T
JRAT—I)VEBENRETDHIENBALMNMIR .

UEDERNS, (1) GEMEOSEE TOEREMNIE, ZREZGTTREOSNSv=10 um/s TOELWE
ERtiEEsREoMBEE LTEY, (2) BEFETICEWVWTIE, HMEEE TARYEEICKE L TEEN
BINT 2HENMBVTWDZEDEEZIONS. £/ (3) BEEWIZT /AT - EEBBERORBERICE
FEL TWBHEBEMLIH D, ERTI, BETICBVWTIHEREY ) AAYV RN FEICERINDKEEBD, A
ROEEBEEICRIFTTIHEICOVWTERT 3.

SEH -

Goldsby and Tullis, 2002, GRL 29(17) 1844 doi:10.1029/2002GL015240.

E L - 18, 2020, JpGU-AGU Joint Meeting 20203&/EE &, SSS15-11.

ISAIE AN, 2003, = HEEE, 112(6) 979-999. https://doi.org/10.5026/jgeography.112.6_979.
2lEH, 2019, BAMEZRFEMARBEEZE, R13-0-13.

Keywords: high-velocity friction, quartz rocks, fault gouge, water meniscus
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Spontaneous slip acceleration under a boundary condition that
constrains shear stress

*Miki Takahashi'
1. Geological Survey of Japan, AIST

KEAFRET 2IC1F. MEALOERGEICEVERIGANIMY, SVEEET XL F—2BRBELTWDQ
BERH DD, WERER. MBIXZOBEMEALVEVREAF >TWEIHRELNHD, —RICEE - SETT
<. ENARY ) —TPER ) —TRECEERHEN I, WERFOBREL Y +SITEVISHTR <Y
EEHE (KALEK) §257-H, ERINIBEHEEIRILF—IFNIW, INOBEREER L. BETISH
DEIICHEVWERRENIEINT 2 RERIEOFEERF D, CORERIENRINDEREN—EREE OEH
ICBWT, BiBIZW > < Y ERENITEYRITDZENURETH S, HL. BELHESISICEL LKITD &
EIRDZDN, WINBIBHISMBORKEEISGEL, BIRICLZ2EMNT/LETEIARY ZRIT, TDEIC
BMEINZEETRILF—HIHETRY PHMERER > TEAABBEELEELLTDOTHD, BEEINDEHET
FIVF—DREIAEEZZ LT, REBRIELDIREIERENIEETHZICEMDDSTERIETITIERL, X
oo ENBRY) —TRREEWEEZBERBICSVRIETZ2EFAZEE. BLWISAIKRE 27w >< Y& Lk
AZRERI LB’ LOE, RRABEEZBCBATVWS, ZOBREEEIC. AR TIE. EHRREI ) —TE
FHagRTHRILIZ7FO/MEEZERVWT, ESH%EZORKEEICEDFTRAT Y TRIE NS E 2R
T o7, FHIC. MANKRKBEIELLZEZICREI S, BEMNRIARNYDOIMREERETARY ORBICDOWVWT
Emd Do
AWE7FrO7YEIEE1ESOWt.%. AER20 wt%h SR ZHMKEEAM TH D, HREB IIERIEIE - X
LA SR ERFIRR A D EER R S 3 EE A B/t T 4 5 [Togo and Shimamoto, 2012, JSG], 2O 7+ O %WERH
1.5g%& AE50mmEE3ISMmMD ) Y TIROER M VLA H, BEERASMPallRZ L O TEAENMNT 5, 88
MEKEERKE LTHRLWA, EABRBEI ) —THREZEIICTE, COFRBFICHF2T7FO7MEDE
B, SiTif 5% [e.g. Niemeijer and Spiers, 2007, JGR; Takahashi et al., 2017, G-cubed]IC TSN TH
U, Tnm/siCT#H1.4MPa(BREEIC L T0.28), 1um/siC TERAEDHI3.5MPa(BEEFREIC L T0.70), #
20 um/sEAETRIFSDZIEH 2 DHT1.AMPa(BERREIC L T0.28)H 7= V) DEMMEE 2R Z & i'b
Mo TWB, ZOMEIFTARYZEET um/s&EFICHBIHRRERLE REFBCOMHEH S, $20um/sLLETD
REREFEORVEREEF>TWS, JITREMGAHEZZRT Y TRICEMSE, ZOROITNYREOEL
HERIL 7z, BEEBIEDEETIE, LTHROBERICEENT, IRYREITEHEREANEIHEL 2, —
. BHISHONRREBEICEET DL, TRYITEEMNICMEL., RENICIEZEBEDRATANYEEICE T
BELAaNoEMEEbaRI Lz (BREITARY) . TRYREM I um/sa I ARRNOBETANYIRET S
X TCOMEIF2~4FEH Y. ZOFE. BEMBHIFSZEREBEICFELVESWMEZR > TWe, FEREETARNYIEE
TERFRTODIARY EEIE15~30um/sTHY, EE L TREREKRENPENRLSRZ20um/sITHEWV, ST, 1o
m/sEHBA S EBEIIBHICETT2ICEM b oT. ZOMEIK. ERFRHICLTO70EDEVEE %
HESEBMIFT TERLZ LIRS, BEh, COEBAIE., EROEZEMRICLYRATE %, LITHR
[Takahashi et al., 2017, G-cubed]iC& % &, BEEBOEHEMR (a=du/dInV],,. ) FTRYEREHT um/sic
TOTHEDEWMEERF DN, 20um/sICTIEIFOICETRBT 5. (20um/sICTEERBOEEMEIOICARS T
EEFEEBKREN R ARBIEDEEIZ. BFE Tdilatancy@AH0ICR B I EICL YERBAS NS, ) ZOYE
&, BULEIEIS D =T 272, BEROEZEDIREZFV—RNLBELZB/LI EMELTVWEDTH S,
H. EEOBREITEEDEMICEWNMETA2KITE7HD. SSICNMEEAVEET S, REMICIZ20um/sIC
T. EBOBEBEWRMI0ICR DD, —HHREET LB/ TEIREIANYERBITDTHD, 2D7FO
THMBICHEWNT, 3'/\");2}#1Mm/stZOum/sLIE%EkeyveIomty'Ci)Z)t.:.z_éo Z N Skey velocityh' R
RICBWTREDEIMRBEICRDZDN, ThOHAEFD I EDNAIMERE BRI 2 LTERICADLES D,
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Evolution of the hydraulic transmissivity of wet and dry faults induced
by frictional sliding at slow to fast slip velocity with large shear
displacement

*Wataru Tanikawa'

1. Japan Agency for Marine-Earth Science and Technology

BIET (EBIRT T N ICHEWAZRE L T TR OREBERELEEF T 5 ENMBES NS, RAEBEREDE
BIIHEY 1 L CHhEROMBO T RYBEICAEZ K HFELHADAEMEIBVL. BRTARYBEFOLEEH
EPITRYEEREEXIFEAEDDN >TVRL, ZZITEHRFRTIE, )y I EERRREES AL
T. E& (0.1mm/s) B5F/E (1m/s) OEHEHICEIFZTARYEE, 2MPaDEEISA. B L VBKE L UVE
IRIRIE T CERINE (8%) OFEKME (=KFBXE., hydraulic transmissivity) DZ{bL%EFRT, ERETES
BeLT, BEEERNLIA MNEAWE, BKRIETIT > AEREROFHE LT, BET AN ORI & ERF
IZ, ENTOEBRIFRBMCERL, $CICEBRBIGEL, £, TRV ELEHLZIETTHEINITT
WoKWETLTWo e, Fol IRYVHFDEBEREEROEHEIREHICTARNY ZEXREEEZRL, @&
RYTIEEEBENKREL<ELEL, BENBEALLE (H1a) . FERTY TRERTIE, SERIIFEOITRY FE
KEMEERL, BT ANYICEHAIERRDENME BBROEREREMIZ, EBEREHICLZKEROBE
KEZDEMICEZEDEEZAOND, —H. BEBOREEMKEMIE. thermal pressurization, H L < [&flash
heatinghHE L TW3 EEZONS, fEAFIINL A PEYEHEBEVWERREERERLEDN., L1 ME
L TEESICEIVEZEETNI2BEVARNFIIRYEOEBLERELLIZDEEIOND, —A. &
RIRIBEICL 2RERBRERTIE. TRYZEEDENMEEHICEBREEROEELHEMT 28HAERLE (H
1b) . HIBRBETITZKREELE L TERRKAENKEARY, BEEBIRVADERL — MEL RS, Z
D=, BEFEY (A0Y) OBMAEIEEE > T, MAMMOEROEINICHED ERMERLZEDEHERT
22, AEREREBFTZ 2L, ERERICIIMBTOSESERNAE IBML. BIEAWVICEVWRETHRE
NRENDAEMENH D, 72720, BEFRDE LIEABEIS+DRRAENTRAT 2720 DHEIEEE DRBDE
BB AEERS,

Keywords: Water Permeability, Frictfion, Thermal Pressurization, Earthquake

© 2021 Geological Society of Japan -T3-0-7 -



T3-0-7 128th JGS: 2021

a « LRSS, 2K b N
e FLSA b, Bk o TEME, Bk
0.9 e 09 . |
08 [ wed,, . ] 08 [ ]
- e ® 1 r & o ]
o7 L feo e, &, ; 07 L P ]
L . ] r & ]
&= A ~. - ‘ ﬁ L 8 ]
W oefL o . ] & 06 [ o ]
_ . ; _ ]
o C e . ] =05 L o® 3
Jé“i‘ 0 § . . ﬁﬂ‘ r 8 o) C§) ]
L . 4 L i
04 R 04t © ]
| Cot e :
P P R AR 02 & P e RN
10-17 10-16 10-15 10-17 10-16 10-15
ZEBFE (m3) FEBE (m?)

A

1, T R>TWBHHEDOKEBEEERBRYK, (a)RKFEMH(b)FIREN

© 2021 Geological Society of Japan -T3-0-7 -



T3-0-8 128th JGS: 2021

Geological factors affecting broad spectrum of fault behavior in
subduction zones

*Asuka Yamaguchi1, Yuichi Okuma’, Hanaya Okuda’, Ippei Yamamoto', Rina Fukuchi?®

1. Atmosphere and Ocean Research Institute, the University of Tokyo, 2. Naruto University of Education

2010 A X T, MMAAATOMEIRRIE, BEICKEFT S MERLET] OLTICEEITARNYENFET
2V HHREMNBIEOHRTOZB/I’E o7z, LA L., L — MERXIICE T 2BEAKME. 7
L— MNEFRESROEHN,/ REVNAO— Yy 7 - BHEIRED—EORO—MEDRRE P, 201 T1ERILHtA
AEERMEBICH I ZBEMETET DTNV OEARLEICLY,. L — MERMEDOEEIAREEIEIL A
HABICE > TERDZEDNY D, —DDEPFAATORBTELHRTH DI ENHALMIMR>TE, KREKRT
XZDE SRR HEDOMBEEDZHREE 5L D 2MBEEMAERICOWVWTHET 5,

@):u5iA: 5] El
Cloosic & %3EILT AR F 4 EFJIL (Cloos, 1992) DIRIELIE, EILD & S AFHMAMDKRENILEBINT
&7z, EETIE, BULAAAAITLEER T —ME2RIEL, BEETIF22&TI)—T2E55F&3 3
Wang and Bilek (2011) D ETILAEE SN TWS, KEEFINAFRR)ERALV BERDEL, REHNEER
DiEL, BLURL O3 FZETHREEREZ TV, BILILAARIC K 20K 0B FE I 1T RE D ERE
#ﬁx%<%%¢éztﬁﬁbk°:®ztu MEERETBT 2L BRERRFETIVOBERATRERET
CBLOESEET L — N EOMEHMGOKEIZ. MBEOMMNAEES LI TR, BEEERFNED
Eﬁ%%ﬁ%? L— MERISEFINICHSADMREREVWI 2RI TREBT 5,

OMEZ & DERES & KRR IS

BABEICE T 2R2IEH (JFAST) THSN7IODP Site COO19DRA X V9 4 MIBL L — MNEREE
P VaZRANMEDOT ¥ — bRICR SN 2RIHI=SROBERFINGT IR L F, LFATMEDER
BEANTL— MERMBOREMBEZRET 2L E2TRL TV, MEILOEROZEN (a-b) KDV
Tldlkarietal. (2011)RETHEDHLNTWVBEHEDD, KEDLAAHME L. BE - BME - BEKFMEIC
DVWTIHRMHARRNELTH B, Ty BEEDAX 94 M54 MNERBICIMA. BREXREDYRF
1 hERA. EFEEERBRYMOL /N—IL-BE, KURDASR-AA 754 MrE, EARRISICH S 918
DEHNEETHZEEALND,

OMfett-EMER & RE

MA+®EENRE LR (Kimura et al, 201274 8) TIRIEMEHICET 2ERIZIFEAERINTIA

Mo 7=, FdDT%. Pallazin et al. (2016)%Tully et al. (2020) IC& WA+ HE LV ZDREDEAEAWNT

EAIAHTEDREREAEANNT WS, AF, BEAAAAEEELTHERSINZEEZONSFHBREERM

HEDHTIOOMaDHINE T, MEEZREETEHYM O+ MPRRINE (LKIEFD, Bfed) . IE+HFIC

BVWTHLMNIIAMOFTM MERBEINZERADERIIINETICAL, BELAAAICEI BVWHEAERT
DEAHFAATICHEITZLAOV—%55HKT2EDE L THEIND,

@ik

20—1EOREICHT 2REAOESIZILAAHTHXRER (Tonegawa et al,, 202174 &) - BE (Kano et al.,
201974 8) EHICTEI LB OBMEEINTH Y, @E+W®E£&%L5H6%%m0ﬁﬁ%%t
HEEEMTH S (Ujiieetal, 201812 E) , BRICH T B REDEENIE—ICEMSNE TIFE&TH
Y, RADEENEESTEVENBAHDORTOLREO~BDNY T—Ya VHEETHDEEZILND,
FTHRIKE BRDRIEPREDL S DIV B E DEECHBAORMRAE %2 HET 28NS H
Y, TOREFHEORFEVETH S,
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Cloos, 1992, Geology, 20, 601-604; Ikari et al., 2011, Geology, 39, 83-86; Kano et al., 2019, Sci. Rep., 25,
9270; Kimura et al., 2012, Tectonophysics, 568, 25-38; Palazzin et al., 2016, Tectonophysics, 687,
28-43; Tonegawa et al., 2021, EPS, 73, 89; Tulley et al., 2020, Sci. Adv., 6, eaba1529; Ujiie et al., 2018,
GRL, 45, 5371-5379; Wang and Bilek, 2011, Geology, 39, 819-822

© 2021 Geological Society of Japan -T3-0-8 -



128th JGS: 2021

Oral | T3. [Topic Session] Collaboration and advance of geological, experimental, and seismological research on slow
earthquakes

[Tch113-20] T3. [ Topic Session] Collaboration and advance of
geological, experimental, and seismological research on

slow earthquakes
Chiar:Kohtaro Ujiie, Ken-ichi Hirauchi, Simon Richard Wallis
Sat. Sep 4, 20217 1:00 PM - 3:30 PM ch1 (ch1)

[T3-0-9] [Invited]The slow earthquake spectrum in the Japan Trench illuminated
by the S-net seafloor observatories
*Tomoaki Nishikawa1, Takanori Matsuzawaz, Kazuaki Ohtaz, Naoki Uchida3, Takuya Nishimura1,
Satoshi Ide* (1. Disaster Prevention Research Institute, Kyoto University, 2. The National
Research Institute for Earth Science and Disaster Resilience, 3. Tohoku University , 4. The
University of Tokyo)
1:00 PM - 1:30 PM

[T3-0O-10] The Geological Fingerprints of Slow Earthquakes
*Kohtaro Ujiie1, Naoki Nishiyama1, Madison Frank1, Minoru Yamashita1, Yasushi Moriz, Hanae
Saishu®, Norio Shigematsug, Takayoshi Nagaya4 (7. University of Tsukuba, 2. Kitakyushu
Museum of Natural History and Human History, 3. National Institute of Advanced Industrial
Science and Technology, 4. University of Tokyo)
1:30 PM - 1:45 PM

[T3-O-11] Spatial changes in inclusion band spacing as an indicator of temporal
changes in slow slip and tremor recurrence intervals
*Naoki Nishiyama', Kohtaro Ujiie1, Masayuki kano® (1. University of Tsukuba, 2. Tohoku
University)
1:45 PM - 2:00 PM

[T3-0O-12] Temporal changes in pore fluid pressure during slow earthquake cycle
estimated from foliation-parallel extension veins
*Makoto Otsubo', Kohtaro Ujiiez, Hanae Saishu’, Ayumu Miyakawa1 (1. Geological Survey of
Japan, 2. University of Tsukuba)
2:00 PM - 2:15 PM

[T3-0-13] Which serpentinite bodies are suitable for discussing subduction
boundary processes? :Evidence from the Sanbagawa belt, SW Japan.
*Simon Richard Wallis', Mutsuki Aoya2 (1. The University of Tokyo, 2. Tokushima University)
2:30 PM - 2:45 PM

[T3-0O-14] Quantification of silica transportation at subduction zone using volume
change of metamorphic rocks
*Soejima Shogo', WALLIS Simon' (1. University of Tokyo)
2:45 PM - 3:00 PM

[T3-O-15] Slow slip associated with talc-forming metasomatism of serpentinite
*Yasushi Mori', Kohtaro Ujiie2, Tadao Nishiyamag, Miki Shigeno1, Kazuya Noro? (1. Kitakyushu
Museum of Natural History and Human History, 2. University of Tsukuba, 3. Kumamoto
University)
3:00 PM - 3:15PM

©The Geological Society of Japan



128th JGS: 2021

[T3-0O-16] Fracturing in paleo-mantle wedge serpentinite at high pore fluid
pressures and implications for cycles of deep slow earthquakes
*Ken-ichi Hirauchi', Yurina Nagata1, Ryosuke Oyanagiz, Atsushi Okamoto®, Katsuyoshi
Mi(:hibayashi4 (1. Shizuoka University, 2. Kokushikan University, 3. Tohoku University, 4.
Nagoya University)
3:15PM - 3:30 PM
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[Invited]The slow earthquake spectrum in the Japan Trench
illuminated by the S-net seafloor observatories

*Tomoaki Nishikawa', Takanori Matsuzawa?, Kazuaki Ohta® Naoki Uchida®, Takuya Nishimura',
Satoshi Ide*

1. Disaster Prevention Research Institute, Kyoto University, 2. The National Research Institute for Earth Science and
Disaster Resilience, 3. Tohoku University , 4. The University of Tokyo

EARAHTETL— MERTIE., SHRLVBENERNEEVIRR (RO—H1E) IRET S, LHAHT CTHRE
TEHZRAO0-—MEOFEEZFMCASMNCT R, TL—MNEROBYEHEHATZ LTEETHS, K
e A KIEEHICABES 2 BABETIX, Kawasaki et al. (1995, J. Phys. Earth) IC& U, 1992F7H, &FE
2 HBICBEWVWTM, 67 5 ADEREMBLMHIM,, 7.3~7.7DBENGIEHEMLE Y VERIS I, X

7=. Kato et al. (2012, Science) * Ito et al. (2013, Tectonophysics) (&. 201 TERILIAKEEHHE (L
T, FALHBE) C—HBRERTTIM, 7.00R0—2RY vy ARy~ (LUIF, SSE) #8B8IL7, D
SSEld, HURLIEEZEOM 50 5 ADOBREBMEELMHV. SHEMICMHETY 2FRILHHEDR Y FEEHART
HELE, INOOERMARICEY. BABETRO—MENRET SIS TW:, LML, R
O—MENKRET ZIBANELINSEWVEIEZNFETH 722 &P, TNETHEEME - HMERARS /i
BROHETLMIbDhTWAL > EHHY ., BREBELEICE T2 20— EOHMRIMFMIEALMNT
lFho7=,

20164, MXBZERMAFANEABEERMERKREANE (S-net) OERAZRAMK L, S-netld. BERME
FFEBERENEGN AR LA SL150BEDEARENSRY, BRABESE - TEBERBBICEZ I TYL
%, RFRIE, 2016FE8E N 52018F8B F TICS-neth Bk L ERFE T —9H 5, AO—HMED—ET
HDTU M=y oWE (LLTF. #&) 2. T~_O—7#EE% (Obara, 2002, Science; Ide, 2010,

Nature) IC& WIRH L7z, MHEINAMENL, F-nethmiESihEERWECHEE S W BERKIME

. GEONET GNSSE#EBIY R 5T ATEB I N/SSER L, BERZEEOAO-MEERIL TW, K
RIE. Edo2O0—MEOKREHERE., AO—MWEICEEYT ERER (EROMNIESRICI VST
AR VYRLE, RUMBIEEIORETHMBMICK VRESNWABFRME) OREBBERZHME L. BREERE
ICh7220—ME L ZOREERFOFMALIHEREER L, TOHER., BRBEAVTIZ, AO—HER
UZDOEERKD. RLAHMEDE Y BIREBFENICORT 2 EMNELHER o2, AFRFRIE. RO—HE
DHFWICEDIDE, AXEBEEAERABICIDDEI AV MIREIT B, bE (BFEH) RUOESE CRFER
W) AV RTIE, AO0—MEBEE ZOMEERKMERICRELTWD, —A. RiLHHEDBEY BEHIE
TEHE (BWEH) /XA Y MNTlE, 2A0—MWEE ZFORERKDFEIEFATH 5,

K&, BRBEOZAO—MEMRRICS 55 ERELH o7z, Babaetal. (2020, JGR) IF. HitihithERTH%
DA (2003FH 52018%F) DF-net®EAIT—9 #AVWT, BERKTMEDOEBNAMHEEITHR >/, £
7=. Nishimura (2021, G-Cubed) &, HitihithEriE OB (1994F 1 52020%F) DGEONETDE R T —4
AV, RIFEHICE WTSSEQMBRBNLME #1TR o7, 7. Kubo & Nishikawa (2020, Sci. Rep.) . &
FEHBSLICRBEHTIE, RO—HMEE M, 72 Z2DTL— MERMEDEY EEAEFENICOFT S L
HigHE L 7.

AR S-netiC & ZHMEMRHIER & LR DBEDMBRROLEBRICEDE, BEBEOVDRAO-HMEFE
DEFTARAZCIERIFMBEORMBRONAE 2B L THEY 2FRNAFHTH 2 LIRET 2, RiLHHMERD
HBERRMEOSAIE, RiLHMEROHUBOLHEREEAL. BERKME - BBE I, BHEFOR
LA EE VU RERE TIIEEMERETH 5, RIHPMEIC—NBEIT L TEHEPTHRE L/SSERKET
RZBATHZEDOD, BRBETEIZAO-MEL TL— MERKMENEBNICHHET 2. IhO5 OB
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RS, EFRBPEFPRAICAET 220 -MESHMIGIE. TL— MERRKMEDBY OGHEEHITDE
BREUEEETIIEMRAING, £, BRBELVORO-MEFHOETHFEELIFE. TL— NMERE
Mo DREEEEDZEIL (Fujie et al., 2002, GRL) %, LHALEIL (Mochizuki et al., 2008, Science) DfL
BE—HNISLTEY., 7L— MNEROBEDTHEMAN RO —MEFHOERELLEZLED I L E2TRT 5,

Keywords: Slow earthquake, Subduction zone, Japan Trench, S-net
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The Geological Fingerprints of Slow Earthquakes

*Kohtaro Ujiie1, Naoki Nishiyama1, Madison Frank', Minoru Yamashita', Yasushi Mori®, Hanae
Saishu®, Norio Shigematsu®, Takayoshi Nagaya®

1. University of Tsukuba, 2. Kitakyushu Museum of Natural History and Human History, 3. National Institute of
Advanced Industrial Science and Technology, 4. University of Tokyo

SEMEEFHICH D BEEAMYIEILT A2 ETERINE 12— RIYF514 MIMEREY O L BEREL
BZMAINTH 5D, BREH TH 2 A O0—hEORRLMEZENEILIEIREZR SN TWAWL, ThET
D2O0—MEARRE LhERYEEMER., ETIHRICEDC L, REEFTHEEMEI, R O—-hEDOHMES
HEMEFEZ LETRERYZESTHD, TITHLAIZ. BELTEIVTL— MO AHBFICHERET LY
TREAIOZO—EREE THRIN, FEIPES LAEY - RIGEEALDHITEELREFAHTA TV

AV EREERRICHEET>TWS, ZITIE. ThETOMRICLYESHINAZZAO-MEDMES
HEIMERICDOWTBNT S

1T.ARREI v 72— IVIRERERMMED S 742 HE)

FUNREE A HEIAEIEX S V2 Il EBRREI Y I —IVROBERIPEIH+ A — ML E BE
100 ML EICE-TEROOENS, 7T v 7 —IUiRIE, HetE—EMBRBEEICH T BLAAAEFICEREEITE
WRIPBRKE F CIEAYMEE Y MR VBRLEI s AR LTE Y., BURIEROEIAREIZ10™
MPat —4— & FEEICEL, ARTERIGEERX 2BV TROBEAVMERY OREBMRIZT, 2ERBEE
. AO—EOREBBELBEARETH S, INOLDIEDNLATYIaRDI Ty 7Y —ILIRDREES
&, BERMED SR 2MBOMEZHRIFTHZAEELHIF SN S (Ujiieetal, 2018) . AN 7 ARAL
ERUFEAZRDICEDC E, ZDIV v 2—ILREBE6 LERAIIEE L TIiEELZYY ML AR
BELTHY., HEaNERLISOREBEICLIV oI NLZ LN TREINS (Nishiyama et al.,

2020) , BICHEE., DY T v U —ILARADinclusion bandsDE I AN EHMICZIEL TWB I ENREE
h, BBOREFROEILEMEL TWESHREEIERHE N TWS (Nishiyama et al., 2021) .

2. XREBICHESIHBERO—RY) v TORE

RIBEAREFEREFICOMTZEBIUA TV ad, EEELEIY MY Ty DR TTOERMETH
ELEEZOLNTWS (Morietal,, 2014) , TDXS02aTE, BEREBEEEEG—T7I7F / RERE
FORKIERICE Y D) AZEOREIHHE SN, BHRIRICK 2 ARREK & EEEMERDORBMEICK S
EREDOMEMEE7=5LTWE, ZOLIBREHOFRIL. FAIEEEN S ZICEITFEZTYMLYIYY
HETOMEPZRO—RY v T5HAT 2H-AHMEZNHEREAYEIHIRERTLTWEEZETH D,

3.FET 1 —TL v I AEERK & thERIEERER D HE

AEERILBICOHT 5 MLIILEREIL. BEEEREERERENMNESIHKMUEICEYMNESRYRLERT
52 ETHEBOTONS, ERIMNHEAEDE CREYMDO IV MBREEICEDC &, NAILENREITERE
#440-480C. BEA-FEFEHEOFHGTTREL TS Y. BEAMREICREEG. BRARD. BERE
ISR BRRAEED S BICHKET 2, MNAILERBOEBREEAFMHIE, LKA RT — RiEHAHTDFES
AO0—HEREFICHAELTEY., BEMREEREREDRYIR L IFHIKMIEZNHAUNSHEEINATWVS
FETA—T Ly I RBEELRTZIENARETH D, ZDBE. BICRKET 2AEMRL EDIMMRIE. 7
L— MERISA>MEREREBORE. REBE. BRARMEODHEHATEZILNTEENE LNA
Wo BAIFIRE. NLAILERBZILKDRT— REAAAFICH 1T D A0—MEOREBRE - REREZHS
MMCTE2LETOEARERTFOIRRE L THREZEDTWVWEEIETH D,

References
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Spatial changes in inclusion band spacing as an indicator of temporal
changes in slow slip and tremor recurrence intervals

*Naoki Nishiyama', Kohtaro Ujiie!, Masayuki kano®
1. University of Tsukuba, 2. Tohoku University

Slow slip and tremor (SST) represent transient plate boundary slip that lasts from days to years with
recurrence intervals of months to years [1]. Slow earthquakes such as SST downdip of the seismogenic
zones may trigger megathrust earthquakes due to frequent stress transfer to seismogenic zones [2].
Geodetic observations have suggested that the recurrence intervals of slow slip decrease toward the next
megathrust earthquake [3]. However, temporal variations in the recurrence intervals of SST during
megathrust earthquake cycles remain poorly understood because of the limited duration of geodetic and
seismological monitoring of slow earthquakes. Repeated brittle thrusting near the downdip limit of the
seismogenic zone was recorded in quartz-filled, crack-seal shear veins in the Makimine mélange of the
Late Cretaceous Shimanto accretionary complex, Japan [4]. The measurement of spacing of inclusion
bands in shear veins shows cyclic changes in the inclusion band spacing in the range from 4 to 65 um.
The two-phase primary fluid inclusions in quartz between inclusion bands exhibit varying vapor/liquid
ratios regardless of inclusion band spacing, suggesting a common occurrence of fast quartz sealing due to
a rapid decrease in quartz solubility associated with a large fluid pressure reduction. A kinetic model of
quartz precipitation, considering a large fluid pressure change and inclusion band spacing, indicates that
the sealing time during a single crack-seal event cyclically decreased and increased in the range from
0.16 to 2.7 years, with one cycle lasting at least 27 to 93 years [5]. The ranges of sealing time and
duration of a cycle may be comparable to the recurrence intervals of SST and megathrust earthquakes,
respectively. We suggest that the spatial change in inclusion band spacing is a potential geological
indicator of temporal changes in SST recurrence intervals, particularly when large fluid pressure reduction
occurs by brittle fracturing.

References

[1] Behr WM, Birgmann R (2021) Phil Trans R Soc A 379: 20200218.
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Temporal changes in pore fluid pressure during slow earthquake cycle
estimated from foliation-parallel extension veins

*Makoto Otsubo', Kohtaro Ujiiez, Hanae Saishu’, Ayumu Miyakawa1

1. Geological Survey of Japan, 2. University of Tsukuba

BRRIAEE (P) BRAO—MEREH TONFZEMRTZLTERZLERO—DOTHY, AXKDIRE EFERR
RKEOLEF7OCANLAAAFTORAO—MEREAFHEL TWBAEEIERINLTVWS BIX
I, Hyndman etal.,, 2015) .
Brld, LAAATAO—MERERICE T 2EBRREEE RAERSICEB L, WNRSBOBERERIAOMS
THETHZEEXSZ YV 2ICEWVWT, E—RIV T v %18 BfoliationICETDAZEMR (foliation parallel
extension veins, L FFPEVE 9 %) OFRHDOBERREAEEZHE L. T I TlE, HLEIE < TREHIVEFR
RAEE10~15 kmDEE-FMEBRICKEAAALED T L — MEROERELTEZONTHY, EEXS
VY ATIIREHBEEIZ300~350F(ICET % (Palazzinetal, 2016) . SIRRIEMTEEDEREERET
I, BIEA S YD 1EARTHEZINAE3Y M4 TOK, FEEFAR (shear veins, LLRSVE$ %) , foliationiZ 4T
ERIK (FPEV) , BLUTETROMBRERAZFTIEY 20k (echelon extension veins, \FEEVE 3 3) MR
HoNn3 (Ujiieetal,2018) . SEMIRIGBEDEGHFORMFBHEOILAETH Y, LbFEARICEALERN %
©DSVEFPEVIZ “PUDEISNDODBER” THBI &5, TNHDBRIZA L o, AKFITIEWHERTER M
ISBDTTOAZ VY aNOFRAEREEE L THEEL TWAERELH 5. L.?’L’o@)( ST aTAHRERDD
5, FICSVEFPEVTRBERICEVWTHERLALMOZERENLRE—2RH LN, IhOHDIRAAREL TWBHE
& F D TRVWEENRDO SN,
V74 ADERHICEDCE, E—RIU Sy VRORBBRREED 0, ZBARICZEN O DEREIED B
RD B E N3 (Jolly and Sanderson, 1997) . o %#_Zéfﬁﬁ%‘umﬁsﬁ:% I TIRERRAEEDBERI S AP,
(AP,=P,-0,) &£F 3. ZIKEﬁ%’C‘LiFPEVﬁ?E\Zﬁ%O)F'a'ﬂll%'muﬁi}:T:@ﬂ%Jﬁ%?E/ET%)71&%., FPEVD 7 AR %
I\J:lzk_/%mw%ﬂggﬁ'rﬂi‘fTw (Gudmundsson, 1999) %##H{EAL7%. ZOHER, BEXS VY 1DHFE
TOP& APf‘i?’fk'JZSO MPa&80~160 kPaTdh o7z ((RE=10km, #EE=2750kg / m3, BIAEMRE=1
MPa, ¥V %E=75~15GPa&iRE) . 77 v VHICHRADNTRN CHEBRFREEDBEREDIEBIND &V
Sy OhELCTREBKEDETIELET ZH, BIEXS Y Y 10DI5ETIKERREEIMET LAZRICERLES
nBERREELA* (A*= (P,-P,) / (P,-P,) , P : 8&E; P, : 8KE) 3¥1.01 (P,>P) T
Hol. TOERIE, foliationlCETRE—RIVZ Y VEKETEREBRAEENEICA T VY 2N THEES
HRLTWBEZLERT.
TSI, BarmWikS> RTOZIEEMEEETILTR, HREOERIZ, 8XRHPOBBREEDBE
D, YUK, BLOMYIROBEOMEICHKTS S (Price and Cosgrove, 1990) . RERRMHESE BIES o B
DLEEOERHEICEWTIE, SMIROBRAAZWESE (C10m) RSN WEE (T1m) TIE, RBERRE
FEDBEIDICHERAS00 kPafZEDENEL L TWB I ENBELMNER -T2, ZRODIIROBMREIZR O—1H
EREYAM JIHATOEKRAEEDBEIDORBEEILORERTHDIAREELHY, BITRIAEDBEIDH R
O—MEOY A XEHET 2AREMELH .

[BIF3#ER] Gudmundsson (1999) Geophys. Res. Lett., 26, 115-118; Hyndman et al. (2015) Jour. Geophys.
Res., 120, 4344-4358; Jolly and Sanderson (1997) Jour. Struct. Geol., 19, 887-892; Palazzin et al. (2016)
Tectonophysics, 687, 28-43; Price and Cosgrove (1990) Analysis of Geological Structures. Cambridge
University Press, Cambridge, 502 p; Ujiie et al. (2018) Geophys. Res. Lett., 45, 5371-5379.

Keywords: Slow earthquake, Fluid, Extension crack, Quartz, Subduction
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Which serpentinite bodies are suitable for discussing subduction
boundary processes?
Evidence from the Sanbagawa belt, SW Japan.

*Simon Richard Wallis', Mutsuki Aoya®
1. The University of Tokyo, 2. Tokushima University

HAIAFTFOMEFREBIBLURETRET 2 20—ME CGEETS) . —KiIcvzv I r MLy (kim

) DETFTTHRET S, BETIHEICINIE. ZOTY MUVEBIKMERTHY., SMAALRSTHSBHE
NEHOICEORBEDRIGICE > TECIEELLTWE EEZONTWS, TADLE, AO—MEREMRE
BT E N E TOMEE E AR E 20, ERENRAO—MEOEHRICES L TWAHAEEN N EEINTE
oo TOEBRBFEO—HFIE LT, MARAATREBRADRERE ZOEAMEIC, EHEIRIFTHEORADL
Bifond, £, It EEEEE ODEMTICL K RSN dblock-in-matrix B8 & = ER T 28 H H

3, INLDEREFDDEDICIE, Vv VIV MIRASFBHEORAIZNEZAFITEIENEETH

%, MARAHBERBICIE—RICIEEDNRIET S, LHL. TNODIKE TR THLHART LEAID
DIy IIYVNIRAEEHFRBEDZEIIRLT, MAAL T L —bD—E8E L TLEAAAFTFEHETHELERAEN
aREMEH DB, EULEETL— MNESRAERTHNIE, IEDOHHBDIZFEA SIELEAAATIO IO ZICE
BEIZ2EDTHY, AO—ERLELESURNALRATOELREZRTBIDICIIREETH D, MATEL, 18
WEDEMEEERAVWTEAAAH IO R EERT 25, EVOBRBEEEICRTTZIENVETH
%, WERTL— MEREBOZEIHIOkmMN S LR L THRAEBRAIZ. BEICEREOTF I Ay oR27TOERE
BREBLTWS, ZOEHIC, LARLAABEERFT CRONZ2EHDOEMMEBMOZ L. LERKFICELEZEDTH
Y, LAHRAAFTOEREZRELTUOAL, RAZAANDOEHABEMAERVT, RO—HERE, DILHA
HEETZTOCRAEZRIT ZEICIE. FTEMIRBEALFIELFHNTI2IEIVETH S, LHAHBLE
RETHZIRIIEICIE. RS THEOWE - BE - HE - BEMEEOHIC, Bemd SHkmR T —IL DI
WERVERENORRBERICE >TELAEEHEOTOY I HZHBHLTVED, ILICHLT

& TDRAFRAALZRZTT] & Ty IRV RNL] EVWIRNADEBERENMREINTEL, LHL. ThdHDiE
MET Oy 20Nt ENEHRREED23x30km® (1/55 TALE] RO [HEER] ) OBETIEEEHEL
2B, FDIRTHABERELRICREINTWVWSE I E”bA o, Thid. RS THEDHFSEI T b
WEEET DI, ETH30~35kmDREIETRRARAERITNER LA > EEZTBRLTWVWS, T/
HhE, MERRBOEKEIXTV Y IIY MVRAETHY ., AZTO—EE L TEHFAALEEDTIEAVLEW
S, A ERMENE RO D, —A. SRIIFOXEELESEE (BE2LUEE) ORBICEEICTVF
T4 MO SR ZIBTIOOMBEDEMEIREET 5, DL D RBIMHEHIILAAITEIBICERICEFEEL, T
FHIAHFIEFRITO > HREORHHRNICEWHEESE LTV ED#HBMNBEICRINTWS, =L, #ET
BRINZEHEEBOBEREZ., COREOERICHEAAD/ZHICIE, HEBEIBEEICEDRES THKS
NI EFRTIRENRDH D, E22D, PUFI54 MIFEBEICEWEERBEIS 2 DD, ZOHKE
E-EAFRGEFNT2DE—MRKRICEHELY, ZI T, AYVEVICEOYY MLEBMICINKS &, 7VF3d
Z4 MIIA THRATHH20vol%Dbrucite MK I NBRICEBT 5. MO TDRATT-IV Mo Ty VER
IS TIEIEFEREART7VFISM NOFEEIERINzETIIE. FRIITAEZLAACARICEG SHE
(W -RERERE) DODKAV) HDFMERBLTHEY., ZRIFDOHIEZENICEZHT D, £/, =K
NBETIERAS -V ML 2y VERNSEAEAMICHK100mEL EBEN/ZIBFFT. AT ICbrucite+7 >~ F
T4 b=hvI VA, EVWIRBICE>THERLEERD Y T VAEEFERDbruciteNBEHSNDE, &5

I2. ZOERN Y Z v AELBFAFMIIC antigorite shear zone fabric #8B L TRELZEBMERE 5135, L
BoT. PYFI54 MEMBEIEREROE—Y (WY S VADERR) URIHCHER I Nt D ERIRT
E,VTY Y IVIMNUCBITZEAAATO R EEBRT I LETEAREDOTHZEEZIOND, BDER
BICOMT M EROFHERVWTAO—MEOREEZZRL LD &TEHEICE. ZRINIERT & BHFRRD

© 2021 Geological Society of Japan -T3-0-13 -



T3-0-13 128th JGS: 2021

BRIV ERAIRTH S,
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Quantification of silica transportation at subduction zone using
volume change of metamorphic rocks

*Soejima Shogo', WALLIS Simon'
1. University of Tokyo

R, EAAHBERITA > TRENT 2KREICK > TEHESINBSIO2MFB SN TWS, KEMBETERADY
DADEENZO—HMEDRYIRLBERA T —IVICHEE 5 Z 2ATHEMEMRR I, 5—15v0l. %D AERH KRE
R TERICAINT 2 T O AN MERNT -9 5B EICEZIONTWS[1], £/, MEEMNERICL->T
DIy IV NIVOREIGAEZTYFIASM4 MIEOHEEBOEEDHEENRBINLTWS, LHALZODOT
VFOASA MEBOTY MO Ty JICB T2 EHEEDOHEEIL. 2 TOLHMAFHFICE W T20vol. U T &
WO HEER]DSHIIC K > TIXT100vol.%IET 258D H BB E VWD HEXTIBAELS . TNETOMEEH
BRHOATIETOHEKWIhTOARWL, LKEEOT7YFI54 MEBOFEKRICIZKEEEICKEDY ) ANBE
TH5, LA ->T. AO0—HEDREVIRLOBBR T — )L %R T 28OBREPY Y MLy DIlHBIT5
7‘/9'-ZI°5/f NEIBDEEEDFFD/=HIC, LAAFFICHITEV Y HOBREBOEEILIVETHS, LH
L. MARAATLEEDHRTHEINLZD ) ADEDFHWIFIFEAETETAL, ZOLIAV ) HOHIEEREE

T. EHPRAALEARICECHBYNEZ SND, JEAAAERITA > TEEINZKICEUREIE. BED
J:T:"F’GD'J#J’&J:(%“%@L\ BE}SHZ8EELNH D, HHEELLDY ) ADKREE. HOFEETOELE
IE. BADKRERABELEBEEMITION, IVMLY Ty VT TOERADERBEILDOKREDIET ) hD#H
MIELBDEDEEEZOND, LD 2T, MARAALHBEYHEODENERDOEELRLEHETCE L, &k
HPAARBFIBICE T DY) hOBFEZEBRTE %, XADEEIZ. BERETE2HRBEERCOHEENFELARW
lETHD, TITREDHBEZMATEZHLWEINEZIRET 5, INETIKRESINLEADEEEL
EWET DHEIF. BUHBEESUCEADHEICE DS RAENAEL., 2EEFMEBRICE D {EENHEIIC
KElEnd, LHL. INSOFEFEACHBIGER LABE TEHRERRICKELRFA—EDE L 215E6H01'%
<, ZEUMICERBIERIND, AR TIE. EEREEEE WO ER LZGMIROBEOFRAEERY 1 T %R
WT., AEZILDOHEETOIFLFERERT LZ, ZOFEE2ABELCOHEEICAVWS ZENTE ZaHEEN
IERIO BRI N T W] 5], ZOERBIICOVWTIRIFEAERET ST TVWAN o=, BFREEE
(&, OBMAENLRT TO—F LY EEEEIBVIEELH 2, RERL, HYRIZE 2 DR FLY S
EEMICKERRT—ITHREL., HARDBYDMREEVEN AR TDIENTESLLDTHD, AR
’Cti, I SHICEMIREEEDAERME A AT 27212, MR ZEARLAALFLW T TO0—F %2R L

. FRICERLAEFEE, IS VVRAAVEDTIVIIN Ny 24 Vv OERWEDOEFEENTICERL
720 ZDBTICL > T, BREFDIDOER (FH. FHBERK. FEEL) IXTUCHWESEZ SN S,
BTERIZ. BETZ2REOARBELICHIEL TWLWE A, KERABIBMOTEEERY, Jhik. it
DEATHR TN FORBICE DV THE SN RBLRABRL Z R T RERI6|EIFERNTH 5, EERIC
&, Bx OIMiEROR Y ICEEWERRA EDREIEMEZ RTHBEARD Shnwzed, FEENIZREN
TH?D, BEGBFBRELADIBRWVWI &, RET SV IZRDBRLNTWSE D, RixFO> Y ArEMLTVWS
=012, ZOMBTIIRBRELRS ) HBREIFPBRWCEEERKT D, IHE. IV MOy I TFHRTOEIH
FOA-MNLOT7VFIT74 MEBOFEP. MR TEHBORO0—MEREBR TORRELRY ) HORERS
DERICTDRI ) ADTFEELRBRVWCEEEKRT S, LA >THEADT—4I1E. thOLAAABEERTTDH
BHRDIEEBETENEI VML Ty DDESRISA>ETVFIS4 MCEDMEEIIL. —RHUICEZ SN
TWBEWERENTHY., V) HDOMIMUADTOEZANRAO—MEBEDY A LR —ILEZER L TWB A
% RELTW3, [1] Audet & Burgmann (2014), Nature, 510, 389-392. [2] Abers et al. (2017), Nat.
Geosci., 10, 333-337. [3] Bostock et al. (2002), Nature, 417, 536-538. [4] Passchier (1990),
Tectonophysics, 180, 185-199. [5] Wallis (1992), J. Struc. Geol., 14, 271-280. [6] Ring (2008), GSA,
Special paper, 445
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Keywords: Volume change, Deformed vein, Slow earthquakes, Silica transportation

© 2021 Geological Society of Japan -T3-0-14 -



T3-0-15 128th JGS: 2021

Slow slip associated with talc-forming metasomatism of serpentinite

*Yasushi Mori', Kohtaro Ujiie?, Tadao Nishiyama®, Miki Shigeno', Kazuya Noro?

1. Kitakyushu Museum of Natural History and Human History, 2. University of Tsukuba, 3. Kumamoto University

BHMZ2O—2Y) v 4RV ME, RBE30~60 km, BE400~500CHHEDLAHAAHT L — MNERTREY
% (1 Z1E. Yoshioka and Murakami, 2007; Obara and Kato, 2016) , SL&HRAH L — MERTIXR S T H
KDOEAETVIYIIY MNIHAKEOBEANEESINTAS VY152 LTWEEEZ 5N (Bebout and
Penniston-Dorland, 2016) , 2D Z &N, BENRAO—R Y vy TARY NORBIEIEFEERFEHENIS>T /O
v A METERINIAZ YV 2H0ENTEE LTEFINTWE TIN5,

FUNTEERICEE L2 RIBEREEIL. BIH40 km, BE440~530CTERINFBEETRELAS
v a%#S5 (Nishiyamaetal, 2017; Morietal, 2019) , TOXAZ v adilix, HEAT7F/BAEAR

DOEMEREIRET 2, KBAT7 IV F/HAEREIR. BABRROMEPLELEEROFHEN S, (1)iEK
EDBAL. QBAEEHRELREDES. QALY IAICECRAEDREE W) ERMABATKIERES
BREEANTHERINEEZAONS, BADEEIIEADEMBEAZELLBHR 1SN TEY (A
ZIE, Hirauchietal., 2013) . JBREIEE S EHRELERNEDRS CBEMEMORMEERE L EER
bhd, 5|0, IEEDBALIEELVERKESED ZEHSEREKEDHIFICER L-TREEIHY., Z
DZELEMEFFOERERELEEZZONE, TDLDIC, BREDBALIILEAAAX T VT2l
WTREt L7-BIZER & SRIBKEDRRE & 4 %,

FHMZ2O0-—2Y vy TARY ML, BEBRKETTREBRSZFEVANOEEZZEEZLOND (BIZIX. Ito
etal, 2007; Tanaka etal., 2018) , DI &iF. RIBFEMBEED ATV Y 2 IlH T 5 BHORNBETE & H
MWTHB, BATERA (FYFI54 M) OREREIE. EHAATL—NERIA->TT/7OY v b
HICHY T BEEETEL (Spandleretal, 2008) . "|EWAO—R Y vy TARY NOREEHEH/IN—F
%, IO &, REDBAIERRERNEHNRAO—Y vy TARY hOREISESEb> TWHHAEN
“RBY 5,

Xk

Bebout, G. E., Penniston-Dorland, S. C. (2016) Lithos, 240-243, 228-258.

Hirauchi, K., den Hartog, S. A. M., Spiers, C. J. (2013) Geology, 41, 75-78.

Ito, Y., Obara, K., Shiomi, K., Sekine, S., Hirose, H. (2007) Science, 315, 503-506.

Mori, Y., Shigeno, M., Miyazaki, K., Nishiyama, T. (2019) J. Mineral. Petrol. Sci., 114, 170-177.
Nishiyama, T., Mori, Y., Shigeno, M. (2017) J. Mineral. Petrol. Sci., 112, 197-216.

Obara, K., Kato, A. (2016) Science, 353, 253-257.

Spandler, C., Hermann, J., Faure, K., Mavrogenes, J. A., Arculus, R. J. (2008) Contrib. Mineral. Petrol., 155,
181-198.

Tanaka, Y., Suzuki, T., Imanishi, Y., Okubo, S., Zhang, X., Ando, M., Watanabe, A., Saka, M., Kato, C.,
Oomoiri, S., Hiraoka, Y. (2018) Earth Planets Space, 70, 25.

Yoshioka, S., Murakami, K. (2007) Geophys. J. Int., 171, 302-315.

Keywords: Slow earthquakes, Metasomatism, Mélange, Nagasaki Metamorphic Complex
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Fracturing in paleo-mantle wedge serpentinite at high pore fluid
pressures and implications for cycles of deep slow earthquakes

*Ken-ichi Hirauchi', Yurina Nagata', Ryosuke Oyanagi?, Atsushi Okamoto®, Katsuyoshi
Michibayashi*

1. Shizuoka University, 2. Kokushikan University, 3. Tohoku University, 4. Nagoya University

FREMEERMEI E AO0—XR ) v THREHE L TRET Sepisodic tremor and slip (LA, ETS) O—RIZETN~
ML zy Okl (REIH30km) EICEVWTHEL, EEBMKETCOREMINYICERT S (flx
&, Obara, 2011) , L7=d> T, FEBYY MLz vy VBKEHRDRAS IVER O R EFARB &
&, ETSOREMBOEM BRI Z L TEETHD, INETIEFEE (W60kmlE) v Moy Il
RO BEERICOVWTEICEERTITHON TS Y., BIEROEHITENAGESEDEMERENIC L > THE
FironTuwad (FIAIE,. Mizukami and Wallis, 2005; Hirauchi et al.,, 2010) , % Z TAMFEIEZ. ETSOER
HICHY T ZBEENIZET CEEMS00°C. EHH1 GPa) THEA LAY MLy vy VRBROEE
& (Aoyaetal, 2013) ZMIRTRE L. BEESAFHNENT 1T o7,

PO E PR E =R IS IE RN 2 RIEE RO BIERNICDE T %, AARTIK, BHMBICHE I3 32H
HWEERAO - EERFOER (FE#H30km ; Aoyaetal, 2013) OBEREHS SVBEEMRSICEENLIE
B1IOmHA SR ZIEMERICER Lz, ZORMERICITEROBORKES LURO - BIMBIENFEL, LY
ZRo70v s (BREETm) EABEDOY N v I ISR Bblock-in-matrixi&EHEBH 5Nn5, 70y 7
OFRIEEABRS SHERERL, 70y 70ORAMNMBRBLAEEESD, 7OV &MY IRIFES
ICieia (P FI740) o3, SMNYYIRDSERZTYFIT4 MO—EBIZIEET0 wmD BRI
EiEEERL TEY., BNERBRICE BRI DIROONS,

LEROBITEERIZ. BRIl Y MLy VERMHAICE W T, BEARIBEEEBIASBBKETICEL
THAOBLUHED - BEEIEL TWZ &2 TRET 5, 2L T, HIREOLBRNEVERKETICEWT, 7
VFIATA NOBRER - EBRTOERANEBIY., IMNY v IRDBERINEEZONE, 2OTOERIEZHY
BIRICHERSEKEREOZERERT I END, WIBARY NOREYA BTV FISM4 RDHA R
TAVRAMKETZIEETERT D, £/, —OT M) v I RICHEET Z2HFANAEIMEOREL. RKEE
BICBITBEBBKES LUVEEEETTCOTZVYFIT74 MDAV ) —TORRELTELLONS, Lz
o T, AR TEHRINIBIEA RV N EETSICEEMENH B ERELHBE. ETSIIBREEABAS25H
BKETTCOEZ OWIZER (E— RIBESLUE— RI-IE) OFE (ME) &BI&HmEEI 22BN
o= (A=) v7) THZLEBRITDIENTES,

AR : Aoya et al. (2013), Geology, 41, 451-454. Hirauchi et al. (2010), Earth Planet. Sci. Lett., 299,
196-206. Mizukami and Wallis (2005), Tectonics, 24, TC6012.

Keywords: slow earthquake, mantle wedge, serpentinite, deformation
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Oral | R9 [Regular Session]Origin, texture and composition of sediments
[1ch201-02] R9 [Regular Session]Origin, texture and composition of

sediments
Chiar:Dan MATSUMOTO
Sat. Sep 4, 2021 8:00 AM - 8:45 AM ch2 (ch2)

[R9-0O-1] Paleomagnetic and sedimentological study of deep sea sediments
collected in the Northwest Pacific and its significance
*Maki Suzukawa', Kiichiro Kawamura', Yasuyuki Nakamura?, Go Fujie2 (1. Yamaguchi University,
2. JAMSTEC)
8:00 AM - 8:15 AM

[R9-0O-2] [Invited]Anthropogenic impacts on coastal sedimentation and erosion in
the Mekong Delta, Vietham
*Toru Tamura'? (1. Geological Survey of Japan, AIST, 2. Graduate School of Frontier Sciences,
The University of Tokyo)
8:15 AM - 8:45 AM
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Paleomagnetic and sedimentological study of deep sea sediments
collected in the Northwest Pacific and its significance

*Maki Suzukawa', Kiichiro Kawamura', Yasuyuki Nakamura?, Go Fujie2
1. Yamaguchi University, 2. JAMSTEC

xL®IC
EERHEYIE, HEREN RS, BREICHRENEHINTWEEEDN, KAFTREEBRHEBEYHOD
BALREZAVEHREMBELSIBAICITONTWS. —FA, XEFTIREBRHEBYORSEFIEVAL, HRE
MEILIFEAETHODNTULAL (Rebesco, 201474:¢). LA L, BREBTIINERGE~TEBEICA- L
EREBKEROEBRIMREINTH Y (Owens and Warren, 2001742 &), TN &S REAKERIE, Thd
DEBBISA > TEBRHEBRY ZHBSIETVWEILEZTFRIES. AMRTIE, EBRXREFTHERIRINLTEE
EHBENEAWVT, BRARAEFEEERELE. T/, MERRERHFORFEIT /. ER, ThOHILER
AP EBEINTWD & w7,

51,
1) R FERBITERICEDWILAKREEICS T 2HBEX D= X LDWKES
2) KILIRDHTIC & 2 HERBM DO FEREIE & HIEERE OMRET
3) MItAEFZRAWBRRAAMEAEIC L 2HRIEOHTE
EEZEE L, LAAEEOEBREBN 2BV KBEEZEPEBREHORESNAMEIEEZBIET.
RRIE
2018F9R1H~9RAT0BIIAFICMFIThn TEEN] ICK 2ZMAFRMBEKH-18-56T, 4mk— K7

— - EAMNVAT7S—YRATLERWVWT, TEBBILAADTL—MDELTPCOT (214.5cm), PCO2
(35 cm), PCO3 (44 cm), PCO4 (230cm)&, ZNSICHMET %/34 0w b2 7PLO1T (14 cm), PLO3 (44.5
cm), PLO4 (15 cm)HA BN S 7z, JREULSRIEWTNEKES000 mEBAZEBETCHD. /o, RFEEH
BT, 200968 19H~7HA5RICHNIFTIThbNn/z [HLvhw ] L B EMEMEKR09-06ICT, VYILF
F v v RIIHERT — 9 KRO9-06A2HERBEENT W3,
KH-18-5D RME TR E h-BRDOBE
PCOTI&EEER (0 -35 cm)IZWERE, HEE~TEER (35-2145cm)iZV IV NEMEIEBTER SN TH Y, /X
IZRFICBEC/NI REMBITHERIN. PCOAFEICHEITERIN TS Y, LEEH33 cm-45cm®d
BETNXUKBIERI N,
MRFE
MRFEL LT, WAKFEICT, RITRATAM RER, RFHEREN, FEPMAICKZ2KLUAZXDOEHD
eI TN, £, m%ﬂk%@/ﬂizijﬁﬁﬁj‘ut/’y_h—c X-Ray CTEKR R, Gi#ESUIE, &
R - BHEEHFENE, £ELITRAXICLZTRIMRELNERESI N, I5IC, HEKT —49KR09-06A2%
WT, MERIRELZFOMRNMThN .
BR-BR
1) PCOTTIE, NIRICEALENIZBUEBIRR I N, FFHEKEN, THE, THEEAMOBERICE
B92&, RIZEMBICADL > THEERIE EFIERIC, FHEEAM (PE - FE)NBRMEEICH 7. KL
DERHND, NIZBEBICAD > TRLICRIZDEAN LR TS HERIEEE] 2’H2 2D
Mo, 2N, EEBRORNIBRAICES AR > EERLTWVWE EEZT.

2) THEEAMAEICEDOVWTRTLAREREERLER, Eo&Y & LENFERINTSN, Zh
I%, Fujio and Yanagimoto (2005)IC RS NP IRMAEDKERDFMA &I T L.

3) AT B D ERIFEMFTIERH D, Rebesco (2014)2EICREND BRNS VY y—Yayv] &V
I ERRHEENEEDORBBENERI N,

PELY, Zho5OHBYICEBRMNEZHRINTWVWS & fERA T E.
5| FA>TER
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Owens and Warren (2001) Deep circulation in the northwest corner of the Pacific Ocean. Deep Sea
Research Part I, 48, 959-993.

Rebesco et al (2014) Contourites and associated sediments controlled by deep-water circulation
processes: State-of-the-art and future considerations. Marine geology, 352, 111-154.

Fujio and Yanagimoto (2005) Deep current measurements at 38°N east of Japan, JOURNAL of
GEOPHYSICAL RESEARCH, 110, C02010.

Keywords: Contourite , Volcanic ash, Seismic survey, Microfossils
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[Invited]Anthropogenic impacts on coastal sedimentation and erosion
in the Mekong Delta, Vietham

*Toru Tamura'?

1. Geological Survey of Japan, AIST, 2. Graduate School of Frontier Sciences, The University of Tokyo

RE7I70XAVAIE6rEEZRNTH2HAGHOERMIITHS. HRiFETIE6000FADAOEREL, &
BEOSKRIBFHRRENARIAENS. AAVARTRDOA AV TILY TIE, BEIOEBICKAKE - EHE2EM
ELEANY LARNBRERAREDHEICL 2 FAN B ITWARTEFREIREL, 2005FLUBEICITEENTE
INEIBRSDIZEINTVWS., THHICBEVWTERNSEAMDEE TR L TEL A QY FILY TIXEEDHE N
BEEERETHE. L LBREOHRE - BRFEMICIIZ[EM - BEMNAZHRENHY, 25 LEEBERHNSDE
BER, BLUZOABEHEDREEICDOWVWTORETIETS TIRAVL., 22T, HE - thEABTE P
BRERBEESIEZ, TNOOBEANLDA AV TIVLYBEOHIE - BREBICOVTORBEEZERNS. X1
YFIIZIEEN, #3Y, KED3IDDTACANINS VALK IERTEZTILYDHARFIEEZ SN TWS

B, ERICIEBAICEY 70 ROBEMHNATESENELS. SR IGES-A)IERETHY, HOERED
BERIEHMEHOHEEZ IR EDHEEER, TIW9EAESROATIVEETIHRBEEHRICK 2/
BEADRDAFERINEMT 5. I5IC, MEILZEOIMAAOICHEE LEEZICIEROBWERRANNKME %
Lib, EVA—VDEENEETHD. BEERBIICOEMLBES AT LADHRTH—IZEZ>TWEHIT
TlERW., ROZWIAOETIIHBEENS B L TEODBRBIERICEE> TWRW—7F, A THEDREE
FIEKBICBEBINTSY, GEtE LTTFIVIYEFORBOMRNIRSO 51D, AOETIE, AOMMNERE
OEkmAEICKEL, Thake L CBERITERICRHT 2RI 200FEH1 5600F0RAPTEE
2500FMIEYVIRSNTE L. Zhid, BFOIWIZOREY ICIE, BEEOYYEY T ETIVYEHERE
DFEMTIET+2T, REBEDOIERAELVLERILARLTWVWS., AYTEEDKIBARAERIZBET00ERH
IChl>THRWTSY, BFEOREBTOAINY LR IR TIE AL, THABOEP =AM TOEAFED
BELEOHENEZONS. ZOLDICHE - RERFAOEMSPRIEMBERZSEFA DL, XOVFTILY
DBFEEEREICEBD ABEENICEMICET DI 2REODRBICIIRELRERIES. TO—AT, Y4
OAIRBICH T HHEII X A VA EREBOERY ADTHRICE Y2012FLURICRE>TH Y, FH)IIBFE
IS & 2 DI OB NMEK S SUDEECHBENERICKE T 240, AFEFEOHER, ©L35
BMESTZZENFRINDG. IO LAEZELSBENAE=4Y VI %ETW, AAVTFTILYBFEOHERE - &
BERADOILRZERICBRDIVENH .
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Oral | R11 [Regular Session]Geology and geochemistry of petroleum and coal
[1ch203-05] R11 [Regular Session]Geology and geochemistry of

petroleum and coal
Chiar:Yuya Yamaguchi, Yoshikazu Sampei
Sat. Sep 4, 2021 9:00 AM - 10:00 AM ch2 (ch2)

[R11-0O-1] Characteristics of external shape and internal structures of the
uppermost Quaternary Shizunai submarine landslide in Hidaka Trough,
offshore southern Hokkaido
*Hiroyuki Arato1, Yuzuru Yamamotoz, Yasuhiro Yamada3, Shun Chiyonobu1, Kazuya Shiraishi®

(1. Graduate School of International Resource Sciences, Akita University, 2. Graduate School
of Science, Kobe University, 3. Graduate School of Engineering, Kyushu University, 4. Research
Institute for Marine Geodynamics, Japan Agency for Marine-Earth Science and Technology)
9:00 AM - 9:15 AM

[R11-0O-2] [Invited]Recent developments in natural gas evaluation using stable and
clumped isotopes
*Amane Waseda' (1. Japan petroleum exploration co., Itd.)

9:15 AM - 9:45 AM

[R11-0O-3] Uppermost Cenozoic calcareous nannofossil biostratigraphy of the hot
spring wells in the onshore Tokyo and Kanagawa area, central Japan
*Shun Chiyonobu', Naoki Sakuyama' (1. Akita Univ.)

9:45 AM - 10:00 AM

©The Geological Society of Japan
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Characteristics of external shape and internal structures of the
uppermost Quaternary Shizunai submarine landslide in Hidaka
Trough, offshore southern Hokkaido

*Hiroyuki Arato’, Yuzuru Yamamoto?, Yasuhiro Yamada®, Shun Chiyonobu1, Kazuya Shiraishi*

1. Graduate School of International Resource Sciences, Akita University, 2. Graduate School of Science, Kobe
University, 3. Graduate School of Engineering, Kyushu University, 4. Research Institute for Marine Geodynamics,
Japan Agency for Marine-Earth Science and Technology

1. EL®IC

BERBYANYDNFRT BTN ZRICIE, BF, BBELEOIENBESNTSY, ZORECLEHEERD
BESIaL—YaryMEATWSY, SCREMAMROBEKRZRIRE LTWS. Thid, BETARY
RROEBEFZHLBREFMEDP LRI EN—ETH 2. MINYFROEHZELS FHITZHIC, BE
WYY OREKBOEEHRANZHBMEZNICERICEBIEST ZLENHS. 2 TEELIZ, BEHD M#
WiBEMY N HRA (AT, #MSLS) | MMBEEAETIC2M LERLODHERES L < I7HBORRICE
BFRRICEBL, HEMEFNICRENTHRES I 2L —2aVICBALBMINY EFILO#EEL B
LTW3.

2. BASLSOEE

HE NS 7421BET2EVERBYICIE, SEHOODABDBERTAYHEGIGTATVE Y =kTE
EOMIRHN S, HEEABICEDZ8RMD, VA< &H86NEMBBHEIERSINLS, BRSLSIE, %
HNRBDE > EBHLWHTANYBEGTH 2. BEBEKIZILIEERE A S HH40km, KEHK1,000maETE
OFEEMBEICHEL, EEABICEELAEMEED. HIHEODBEAEEIARYEEL, EX~150m, &
T40kmBLE, BHI12kmDIREEZET 5. AMBIIABEDOIEFE L EE CHRALEREMTEL, BIBIXER
B, THRAOHEEBRTHS. BEIEX, BERADBTELBBABAI > THL TS, T, BHFREHND
BERREER I AT T EEICHRRMMEE £ 2P,

EERILERMEDE VN S Y S TER I N, SEEIEAAICER LETEOBRAELROAERT. BFH
FREOROAREEIX, EBEEHMOEFHETEREINZY. BRORNEIETBEETHS. HRVBET
BEAOBEIREWS, REICEEIOY 280 (7)) 7,

3. BEBTRYFEOHHA

BEMTANY (L, BIEEE), HERELL, BBKEZH), XSV RL—NODBRENRRE SN
21, TREEBMYTZ0IC1F T\, T8, EDOEOIDREET] BELEIERET INENH B
. EVAB NS TEBAEOH B —EICBE R WERASLSASEEI LA d, FEALENTHSICE LBE
DEENPBIHTH o7z, ZBESIEATWVWS. LHL, 25 LERSRAEIBETZEHICE, TRYES
FURABEDBL AN > EHDERPYEDERIAFTEL TWS.

—H T, BHEY ZHASLSZ R Y IRWAMOHBYMAB NS, BEERE TAOIEBEHERBY & ICKER
HHOEREIFRINAWE, ZhiE, HIARYDHEEERED T 2EDAEEP TR EOYMEDE IFHER
MAEDTLARWITRENETRT 2. £/, ZOBBHGREEEI’EAR 2RI L AKBERICHEY T2
ElE, EDBIROEDPRILKEDEEELBEICEHFRT 2AEEETEY 3.

REEESIE, HBRSLISEEROTARYEY, AEOEBEDESAN >EEERICAEDEDICERZD
»n, FT—YINEEZORTSEAERERFTH .

SCHR

(115185 - H.E, 2012, EE#ER77; [2] Noda et al., 2013, Geochem. Geophy. Geosys.; [3] JVEMS, 2021,
FAKZEER; [4] Arato, 2019, JpGU Abst.; [5] B, 2018, HAHBEZESES; [6] Arato and Martizzi, 2019, IAS

© 2021 Geological Society of Japan -R11-0-1 -
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Abst.; [7] 725, 2019, BAMBEZSEE: [8] Kawamura et al., 2014, Mar. Geol.; [9] JIIFHth, 2017, thE3;
[10] B HEIRFESE (M), 2020, AEHRSE.

Keywords: submarine landslide, Hidaka Trough, Shizunai Submarine Landslide
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[Invited]Recent developments in natural gas evaluation using stable
and clumped isotopes

*Amane Waseda'

1. Japan petroleum exploration co., Itd.

RARHTZAOERSE
1960FEN SRR A ADRSR - KERGEMERNMUES NIBD D &, X ¥V DRERBAFHENEC,/(C,+C,
YEDZHAEDN/N—F— KB (Bernard etal, 1976) & L THEMERE BOBERORBICFEFHOLND LD
IR oTee A% Y DRFREMAHERK & KBRRMAEFERDZMARERRICELS FHhTWs, ZORTIE, #
YRR BADRBEROXBICMA T, MEMERAADEELRERRIR TH 5 ZBILRkFRET BB IED
“HEBEORBICEDNTWS, 1980FERD K1Y T, BOMBERARICDOVWTIN—F— NELTERREEH
MOER (CBFXARMETEREHY) ZXATE2LT2RENLINLD, BETE—MBNICE<BERATE
2HETIEBWVWT EAPELNICHR>TWD,
Milkov and Etiope (2018)I& Z DR F TICARINTWL/=20,00088 2 BA 32T —9 2AWVT, HADIER
ZUTDEDICKPELTWS  BORER, MEMER (CO,Em) , MEMER (BFERSME) , —RHK
SRR, FEMER, BHE L TRBAIBERSFHULE 5D, RICZVOLHEDRIR (COERT) &
TRMMEYRRTH D, ZRAMEMRRICOWTIE, EIC2000FUFICEFOEEIRHINTEZL9E
TH5, FMILRIERS,
ZORBIBAE YRR R
MEMBRAZADS  [FHEBEFOEHMMNELR L THMBINZBRETER LI-ZHERER, KK BFBRRE%E
BICAYVERBENIA Y VEERT DBETTE S, —H, TRABEMREANR & IEHOEY SR
(biodegradation) ICHE> TAY VEREIMEZHRATH D, B - HADFTBBF THINEYDREEZITD &
“EIEIRFBRDNERT D, A VENRBEIFENR L ZBILRFEZKRTETLT DI ELICL>TAIVEEKRT
%, LD >T, HETZH - AROERICITEE, EMPROFENIROOND, £/, FBEEFICITHE
EHICADRBRERAZADNEELTVWE I ENS WD, TRHUBEMRZEA RSB MRERAREREELTW
BHENE N,
Sx—JVHR
YI—NNARADEELRBRIIBSBERRE, ZROBEMERTH S (Milkov et al, 2020) . KE®D
Marcellus, Haynesville, Eagle Ford, Barnett® 77 JL£ > F > MVaca Muerta, HEDWufeng-LongmaxiZs
E, BBEHNICRERIMLTVWE Y T —ILARISBADEERTH S, FFiTMarcellus, HaynesvilleZs & 1 2 DB
ENZVEHESINTUVWE Y T —ILARIEHARDEAT (RAKEZRID) AR E2FEHETE, —AH, KED
Antrim, New Albany7 & O ZRMEMERICOEI NS Y 1 — IV AR IFHBENEBEREENS VR VWEDHLS
LY,
X520 5y T NALE
HEAZDEREE CRE) ICENRBREZD ST EHFINTVEIEMO—DICASY VDI Z Y 7T NEM
B H2, —2OPFICEVRMAENZDODULEEFEFNZ D FE ISV T MEAMGE LR, X ¥V DHE, CH,
DCEHICPCEDHRABICA > *CH,DAREBEEDB VI 5V 7 NAMGKTH 2, EVAMKEEVES
IXIF—%EFEDH, B%E (Clumping) LY TWHEEEE D, ERIFICHFRERTORMMAEEEH K Y
MoTWHIE, X9 VD07V 7 NAMBOEEEIFERBEDEIHE LY, BREMLTERBEENS T
ENTE B,
X8 - 9V T NAMEDT —FIF2015FENSNRINIED, TNETORRT—FEFEdk
Stolper et al. (2018) T, AR EDHMRIAEL PFEDBRTEN LI-MENMBREAZDBE, /77 NE
MRIEEEREZRL, BEEZRBLTOWRWI EARBELNMIR>TWS, —FH, BoRERERPHh T REBDM
EMERBHRADFZEIL, BESNDIREEZRTIHBENE WV, TOEWVEXY Y DEREENMFKIE DIRIET
[ER W= DICEMAIETAEIC, MTERBORIETITMMERBAZ NMNTTA Y VEMDE I 5720 ICAALATAEIC
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BYPFTVIEMERIhTWS,

5| ATk

Bernard et al. (1976) Earth Planet. Sci. Lett. 31, 48-54., Milkov and Etiope (2018) Org. Geochem. 125,
109-120., Milkov et al., (2020) Org. Geochem. 143, 103997., Stolper et al., (2018) Geol. Soc. London, Sp.
Publ. 468, 23-52.

Keywords: Natural gas, Origin, Stable isotope, Clumped isotope
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Uppermost Cenozoic calcareous nannofossil biostratigraphy of the hot
spring wells in the onshore Tokyo and Kanagawa area, central Japan

*Shun Chiyonobu’, Naoki Sakuyama'
1. Akita Univ.

RREZFDET 2ERMIETIE, BHEICHITIMEXEICRGT 2HEOERL L, FHMBTICEHET
ZEEMCLERERICHEHYS T 2 B0 CERBENEIEINTVS., ABETCHRETIABHS LU
ZOHRYUBIIEBREEDARLST, ERIOEE—FICNITELDHETEHEOD, AOIBETIERS L
VEFDEMRTIIBRICBEHTZZEFIFEAERVL. TDLO, ARFEHFOMTHE A SMICT B ICIKTEY
AENMTTRTHS. LHL, —HBWICHEEBLUEIBEYESROAAZTIHL W, EHREEICLY
BoNaAT7, hy T4V IRABLUYERBRFICK BN LLIIR#ETHS. LEN>T, #ILAICKS
FHMRRHFERLEAREE INE D, BEHREHAORY RENPRAT, LBICSIF2H#MAERT—YICZ
LW, ZINETICFREEZED, (2007) &Y, AKREF Y /ILABFICEDVWEREADRIBOFHE=
TEBERAMNESMISNED, PIIYAENABERIEVLRL, ZHBESSUVLBBEREYBOTANLS
AHECEEZRLEZ D= RTESIFBA LN E R > TWARL,

DEDRZBFER, BEESIIRRBAEARS L UCHE)IEFHEH TREMAFEZBRICT000 mEL EOEHIA
THhNTVWBRARKOBKEF Y /tRE®RET L. KFEETIK, #R)IIEMETOZRA (FKER
H, BOERH) SLURFHABRO—HH (FAFERH) OEHEEBFREAKREST Y /LEEBFORAER
RICEDOWT, BERTHrmpithisOHER B ARICOWVWTHRET 5.

B, BMHLEICLBELEL THA~BHBANES SUREYILNEEZTE L, BESLURKEERS
BICED. £, —HOFEETHREDICEESIBEEICREDODONDG. ARESF Y /ILAEBFEHERIEZ, chod
WELNERESICOMT 2RERBH (ZRBAY) REEN L LMBEEMARBICHESL, 5&%1.2~38
MaDEREZR L. HEREDORIHSIE, £BEHE 4@ L CHBELHEBRRIEROONT, 2RHFICBVWTE
EZEEH2EDODEHFMRRENEHINL. i, BRIHFEBOBEDEILLISEETSE, 220517
Ma%iEIC LT, HBEOHOHIREOMSE)IHE (FEIH) HORR~FEMY (RERHIE) ~KEBEIL
ZEDBELNER DT, e, ZOEAENY—VIETEI SRIBADFHENRHERR DIBIRES & URELETRE
"R,

51 AR
FACIER - (oBRiF= - A)IIF— - LG, 2007: RREHPRIPICEEI S NWIOSERFOR EMFERGREF >~
JLEER. thEH#, 113 (6), 223-232.

Keywords: Uppermost Cenozoic, Kazusa Group, Calcareous nannofossil biostratigraphy
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Oral | R10 [Regular Session]Origin of carbonate rocks and related global environments
[1ch206-10] R10 [Regular Session]Origin of carbonate rocks and related

global environments
Chiar:Fumito SHIRAISHI, Natsuko Adachi
Sat. Sep 4, 2021 10:15 AM - 11:45 AM ch2 (ch2)

[R10-O-1] [Invited]Carbonate rocks in the Eoarchean: Their origins and depositional
conditions
*Tsuyoshi Komiya1 (1. Komaba, The University of Tokyo)
10:15 AM - 10:45 AM

[R10-0O-2] Age-specific characteristics of late Cambrian Furongian microbialites in
North China: key to deciphering the changes from Cambrian to
Ordovician biota
*Yoichi EZAKI', Natsuko ADACHI', Jianbo LIU? (1. Osaka City University, 2. Peking University)
10:45 AM - 11:00 AM

[R10-0O-3] Differences in rock textures due to different diagenetic history in
dolomites of the Daito Formation, Minami-daito Island.
*Hiroki Matsuda’, Rikuya Ohtsuka® (1. Faculty of Advanced Science and Technology,
Kumamoto University, 2. Graduate School of Science and Technology, Kumamoto University
(Presently ENEOS Corporation))
11:00 AM - 11:15 AM

[R10-0O-4] Interpretation of stalagmite oxygen isotopes: case studies from Japan
*Akihiro Kano' (1. The University of Tokyo)
11:15AM - 11:30 AM

[R10-0O-5] Abiotic and biotic processes controlling travertine deposition: Insights
from eight hot springs in Japan
*Fumito SHIRAISHI', Yusaku HANZAWA', Yuki NAKAMURA', Yuki ENO', Asayo MORIKAWA',
Rafael Frangca DE MA'I_I'OSZ, Jiro ASADA3, Leonardo Fadel CURYZ, Anelize Manuela BAHNIUK?

(1. Hiroshima University, 2. Federal University of Parana, 3. INPEX CORPORATION)

11:30 AM - 11:45 AM

©The Geological Society of Japan
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[Invited]Carbonate rocks in the Eoarchean: Their origins and
depositional conditions

*Tsuyoshi Komiya'

1. Komaba, The University of Tokyo

RERIEE X EICIRBRIBIMD SR I NS HEE T, BERICEVWTIIRBIEER AR T 2EMEEGDER
NP RBIRIE A BT 2 MREDENLDT —HA TELTELSFERAINMTWS, — AT, KT
IE. REOBCOLREW ZIC, BFOpHEREICLANBE VN E Sh, HBRKBIEEIFRINEI>7ET D
EZHIRBWN, EE, BNV I VR - A RATRBETICET DRBIESIIHERET2BREHZ2—F
T. TREVBEEMEORBESLEATELEIRNAEDTHSZ E VI BRIIENTH >z, KEX
TIBREAHERO=ZDOOMERICET 2 RBIEEDERPIZEARICOVWTE &, MHERORBREICDOL
TERTBEEBICSEDFRICOVTHNEZ L,

1 RAT7RREDIEBEEMSE. BEME. Fv— b kBIEE. BREIES LUHBHHBEEI OSBRSS
n, 37~38EEFICTEREINALMANETH 2, FIITFK, BEEEBT M4 PR REEEFBORE
BICRONZ YA THREDRBEENFEET DI LIIASNTWEN, HERTH S I & a2 RTPERRIEEN
BRI, TORBRIETHEETH >/, LH L. 2000FERKEI S, FLETHR/NNI—VUDNDA AT
KREHICIEEERERARORBEENEET DI ENRIN, I5IC, 2016ICIFRA MO NS4 MEEA
FORBEENGFET &M RESN, RBIBEEMRI/BUHEE L, 5IFREBIESICHEDLN 2 EHE
EHEIL, FYy—NEEBTZ91MTEMAEEEET 291 TICH$EL. [FIEREZICHREV., BIE & =EE
I, BEAREGCTHBLALEER L, MEREZEIBERROEZETHIYREEZE D, £, GIEOAD
SJUKRZREUEEE RS, BKOEHELYBIED—AT, BEEDANRD, Ba, KA & DRERD RN E <
HoNlc, ZOEEMFBIIMNMAEBREENSHE SN2 ERHZ AN TH 5,

ST RIVIEEREY I Ly VEEDIMBERDRRETICHRBEENEET %, Thdid,. BREKILBEXR
HEOEFRIEFREEECEBLTEL., ThthhiiBET s KEFTELLEEZIONDS, ThbldEd
ICEu, YPUDEEEZF DN, BIBDANEUEREELIKE L, YEEN/NS LV, —RICUIKERILZETHRBITRD
—D&IN, BIEMAREL - BEREORICThCERNTEFHROUERE S RBEIND, ZDH., TD
BRIZMPATRICBWTHEREAERETIIAL, UEThATHY Y VI 3REICIIEBIEMTH 72
EHERT, FI T, UEFEDOEFEDPpHAES.86.3TH > EREL T, FeEUDpH-EhEH 5 HBFDELLZRITIA
REAMHE LR, EhE-0.170.0VER o7z, £y A ATRBBHEY I Ly VEKICET 2 RBRIESIFIR
HOEERBIEHBEMICLERT, Ni,V,Co, ZnICETL 2 A S, BAHRDEEELIINSDTRICEA TV
EEZZLND, MAT. INLDRBEEDILFEKDIES D E %, MIIKD DT % BV THREHERMNT

L. calcite, dolomite, ¥AE(SiO,). BEMME. HKEILMDBRKD ICOEE L 7,
FAEROURAEEER TIHRBIES (L PEACI/BEEICRON., PRBETOTILH Y HOBKEMRIER
IC&BEEZOLNTWS, —AT, BEFEHELEISANSHEULOERERAEZ T -RATROMENRT
d, HEFOANKKCOJREN L UEN s RS NZDIC, BELQRBIBES(COARIZFTSNTVAEWNE
EolFENHoTce ETBT, XTT7FXFVYY IVRBETOEHRESIZCaOICZ L EBARATIE AL, &
SVIMNRAIKBOE W EEHAEREZORBRIFASNMIINTUVAL >z, LFILPEHRREENZWVNE
Wo 7S ZEHN B ERD THRERIEPRERTREONZRBESLINAZLREEBUTZIZENALID
EHERIIRBIEALINAELREDY. TORSIVBELREREAEZZIITHRKRKBLEZEDOTHZEEZ LN
%, ZOZ &, BAHRICBEWTH, ZILAVBKERERERE TV EZIEERT,

BEIC. REBARETR > TOVWAMEEBNT 5, —Dld. REBRESDILEEMRE AW kR E2@BC2h
RO ETH D, ©I—2I. YLy I EXRTTEY Y IRBREBICETEFv— b REBIES. B
BHEHBETOREMDOLEECRAFAMETRS LUTCRMAEDITTH S, BREOERN S, LT TICEYHLS
BRCHoIZENRBATETWS,

© 2021 Geological Society of Japan -R10-0-1 -
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Keywords: Carbonate rocks, Evolution of the earth and life, Carbonization of basaltic crusts, Eoarchean,
Surface environment, The early Earth
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Age-specific characteristics of late Cambrian Furongian microbialites
in North China: key to deciphering the changes from Cambrian to
Ordovician biota

*Yoichi EZAKI', Natsuko ADACHI", Jianbo LIU?
1. Osaka City University, 2. Peking University

“hy 7)) 7I8R” &) RERRBEYKEL(Great Ordovician Biodiversification Event: GOBE)I& I tH4E
RETFICERON2EYO “BWBERKR” ELTHLNTWVWS. BIFIIERDEETOSKRMET, BEIFERIE
ﬁf@%ﬁkf%ﬁéh%% ALV, HYT R, FIETRAEISHEBAHN Y TY TRTHDIDICK

L, BETIEAIRERKLELRICES. o7, BRBIRKROBREMBICIIBRIBAYTYTRICE T 2EY
HORBHRMNMRICA D, AFKKTHE, LPREILREBICELS 2T TIHNXKER (ZFH [(HiBH, STILHE, £+
1) OMEMEORFMEISEET .

WEMEITWRKEBD & ICTENOHERICMTTHREL, BENG MR- F—LARAMATISM4 M D
fhic, THEMICPDKRTIHERERTAMAT KNS A M “maceriate microbialite” ) | ¥ IKR—4aRkZ2AOVHK
Z4 M TEREMTLNS. BEYERERBICIEETecmD SBMBED NS FN—LPNN(F A MO—L%
WY 2. MEMEOREBIELIFLIFELS FOYA MefERE#H>TWS., 2O MZ4 DT LS
&, VT4 MREBHERS Ay Va2l - "= T —LROEREBKOERE, AKEMENOD
Girvanella X 754 NED /Oy YHhSEBRINS. MEMEOEREREIX, I 754 5, ROA NRKL
F, ZEHOERFRETRESINS. WREBTIIAKERTEMENMERICRDOOLONZ D, BMEMEL AKX
BERTMEZERE LT, ZOBLICEKRINZGEEHD. WXKIEBLV L THDRERE (RIREHE~A
HATHSLHR) OWMEMEIE, AIREMEY TH % EpiphytonhEXRMEERLANSEAL, RAVERSA 42T
BT 25ED% V. BRMIC, B8 %8 LAFI BEEEZLanthaspidellid lithistidiE#E (Rankenella) ¥ h > 7

1) 7#8H >~ J%8 (Cambroctoconus) NEFICEHRT 5. MWOKICEKINTWE R OY NS A MHT
&, WRIEBERERRICT VT4 MR & BIBEBEIRDOLNS.

HEZEHAIC (X Steptoean positive carbon isotope excursion (SPICE)EZE TRRINZBERKRDOPTEHREAIR
BROBFEEBRREENLEL, TRIHEVWARFORRBREIRENICHES A>TWS. £k, 757 00
BIM %% #%1t (Plankton Revolution) A'#& T\ 3% (Saltzmanetal, 2011) . &M TITEERZED L UL
(euxinic) ZEDEERIENZEHTH Y (Gillet al.,, 2011), KEDESEHEEREYNEHHTZ LW, REER
HOREPICEZBERLMEDNEI B> THY, BREOAZNRICL TEZOEERN - KBNS ZERT
ZZLIERETHD. AV TN TRICEVWTEHEHE L TOWEMEMBEDREIC & 2 ERAEOZBIRNAE
PERERD, WMEMBEZBRTEI VT4, ROA RRAF, 70y VREDEMEFEEE LATREMED
H3. TDHFE, AMNATISA MRDOZ I FREBOTKRE NEBEBEYME L OHEBEFANTOHEEE

Al OBERMPSFEARTWKHELNHS. WREBOEYHEIZ, EXRIET CHEER T 2MEMECEREY
EDREFRMNG, REBEEHEWVWI LY EREENSLD “bCERHY” tEEZXAON2. WREBOEMHE%

AUy TVTERE ICLD2EYHEOBRBERICLDERERBADZDN, GOBEDHREW EEZHDMNE, 5
%, hyTVT7RILFIRERRBICHNT TOENHEORBIRKRDOEREREEZ TV ROREMRS.
5| F >k
Gill et al. (2011) Geochemical evidence for widespread euxinia in the later Cambrian ocean. Nature, 469,
80-83.

Saltzman et al. (2011) Pulse of atmospheric oxygen during the late Cambrian. PNAS, 108, 10, 3876-3881.

Keywords: Cambrian, Ordovician, microbialite, diversification
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Differences in rock textures due to different diagenetic history in
dolomites of the Daito Formation, Minami-daito Island.

*Hiroki Matsuda’, Rikuya Ohtsuka®

1. Faculty of Advanced Science and Technology, Kumamoto University, 2. Graduate School of Science and
Technology, Kumamoto University (Presently ENEOS Corporation)

HBERARSE, HBABDORANI40kMICMNET 2EERENSADEBESTHY, RS L UHTERE
(DR EBFREMNSOMET) ICIE, DFI~BFHRAREBI L DG T 2. KEREIZ, VY IHEROAKE
EROXA D SARY, 3DDHFEI=y b (FRALSHEBEI= Y M, NASICI) THERSIN, ZOHESE
139.5~6.5Ma, 6.5~6.0Ma, 6.0~2.5MaTH 3 (B=ZEIFH, 2015; BF, 2018) . FOTA M, B
R & BRANGIESICALS DB L, TR TIEHERI=-y MERE#EY - T, TEMROTA M EBROT
A bhD2oDROYA NEBESEFEET S, RO M, BKROYA MeEBICK U RSN TEY (B
A, 2005) , FEHROYA b RO A MEERKIZ5.6~4.8Ma (—E81.7Ma) , EEEROYA1 M&
6.7~6.3Ma, 5.0~4.2Ma, 2 5TIZ3.3~2.4MaDEHD KOT 1 MEEREZRT (ERIFH, 2015; B
#, 2018) . KEERBESODEGMEBCEZSERICOWVWTIE, BFIF, (2018) IC&WHEI=Y b
MADOESBROTS MORETIFASINTWVWSA, HEI=—y MFOTE - £ RFOTA MIDOWTEKRE+TS
ICRETIhTLaL,

ZZTCERMRETIE, TH - EMROYA bOSEEBOBAK - HIBMEE, A5 CICEEETRE Z0OR
FERZPESMNMIT B7HIC, SRANGDE & SHREBTHEE S h22AR0E#AR = B W AR O®RET
HEBLAZ. AIEEHEREIZY MEIDSRY, KELONTE - L rOYA NTERSNZDICTL, %&E
IEHBEI= v M~NIORKELISRY, HEI=y MO—ERICTEROYA MEFN3. IhoRA#EEIC
DWT, AR - BREARICL Y ERHEBEHBRIEAOBEREBALNMNITIE LIS, FREHROMRET A
To7. FICHBERE ROTA MeFROBEKREBROMIEBHWABICEBE L, £45#EF1—y MNETOL
BrO<a4 b, HEI=ZY NINTOTE - LEFOTA K, HEI=ZY NINTOER32WEEEOTE RO
TAN, BOSTCICBIEEFREOFTEROATA L, EVWHIDELRZEYy T4V JICHBRATA NOEGHEB
ICDWTHE - #ET L 7=,

MEOHER, ROXA M DEY T4V IDEWVICKI Y EGEHEBICIE, KELEEFHZ I ENBEL,E
ol BRAIE T, #E1 -y M- lllWTho B ROYA M, DEHBYOHRE,»S KO 1 b
{LETORBBRIAEHOH TE W, HBEMITTEZAKEGERIERE2ZT2 &<, HERH D W ITH
MEEDOEKROYA MEEBICKY, 7S LAYEMgEFBAN SR ZEYEBNTFIIROTA MeShTw
3. —h, HRE2MaBERBLARICROYA MUERZZIT R I=y MIOTEROYA KT, 4%
FIC AL ERBIGIMD SR DHRFDL <, KKERRIERICK YEMgFREANERELRLL, RELARA
ELTRBEINTSEY, RAYA MDELIEEA Y NELTHEETS. FLERBEI=-y Ml OESrOTA b
&, B2 =y MINCHERROTA MEXY M EEL, BEQEFBEEROBVWROTSA MERoTW
3. IhniE, #HEI=Zy M| CROEHBEYO ROYA MEERICMA, ZOEHEDO RO A MEIZk W@
FO<A MEERDEATZEEZONS.

—7, BHhRBOHEFI=y M OTFRRAOYA FTlE, EORKEERERICEYY Y TENBEBL
BEEEBIrTERINZE, BEROYS MERICEZ2BRAEAABIATHRINTEY, IhoFIBES LKRE
INTWS., ZTDLHBEZDEBICLLRTHELNMIIBEERIEREFTHS. £, ZOMEBIESHREBOMERIC
DT HHEI=y MIIOLEROTA NTROLONZERBE FZIERAKTHE &M, KOTA Me
%, SMaf2ERTWVWRICEEHLL T, ZORITHERIERICL 2 RELEBOBEIEBETCVWRWVWI EERLT
W5,

BAERR, 2005, BKROYA MEFRDXA A =X A HBRBARSEAREZHIC. BEAKZZAIH
X, 130p.
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B2 =, 2018, IERKKBEEOHFEEREL ZNICRIFTIAMREHREADOHE - HBRERMAREAR
Baflc—. BRAKNFZAHI, 179p.

B2 F-N\KEE- - BRRE - EH #- AFE, 2015, BARSOY v I#HES. BTHIK, 37
, 514-520.

B 2 -N\KEE - tIBMAHE— - MEEE, 2018, MERKBIECILN KT Y TOAKRY 2T L &EHFREE
BAFROFE - HBERMAREAREDOH —. AR:s, 83, 81-93.

Keywords: Daito Formation, Minami-Daito Island, dolomite, dolomitization, rock texture, reservoir rock
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Interpretation of stalagmite oxygen isotopes: case studies from Japan

*Akihiro Kano'

1. The University of Tokyo

AEIFESESIERSREARE LTEATWS, U-ThAMKRICK Z2ERGERETIVLEZERIC, BEADRN
& - MEBTRIEHFITBESOEHOSIELE A RIRT 2 BhoNE /Y —VEIRRLTE L, P THERRBAK
DRFIIHARASIMESINTE Y, KE BKEAD/KY—>, 1000FER T —)LZEE), JbEBREmEEROX
TR EHBREAENRDOE Y A —VEKEEICL USRI TWS, RENICITABARADBREAAL I
ETRKORAMAEL (FEKOEHEICHGT 2) &RE CAEDHBS, FRIFFEATHKRICHBETS) ©22I
Y hd, LHL, ZLOHRTIIEBEKOBRRAMELOEHANEHT 2 LBRIN, THICEIVWTRE
ZENBLONTE L, Bz, BRAESPEOAEERRRAAMATCEKIGIKE,BKEDY 1 7L TE5%IFE
DIRIBCTEEIL, RPVTEFEVRA— (EASM) BEDEEIZ R T CIRES N, LHL, FEHMICEBT
ZAVREVRA—VEBKOURRZEDMDERHIEHINTWS,

INSDERERIET B0, 1V REVRA—VOEENBHTEZ 2HANEDRABIHRKIIKTFLREMES
A%, K5 IRE - —ERTRESIN-AGREHPERS & U-BREMALOIERZRT A, K BEKED
ZALIEIZ2%IEETH Y, FEL Y EI1EBHIT/INE LN (Shen et al., 2010; Mori et al., 2018), 7=, BESHE
BO=ZFERBDRLHKITBKBRAMEERS — BT 2R TREMNTHS, CThIEF=ZEDREHLLINDHEK
DY —ADBKEEDBKTHDIEHEZDELHADIEETE A D, BKAMEKOEEFA#ELSIKE, =ZER
BOZILIGBREZTIZIFTFHRAN D E, hifisEiitt & KRIEOKBHDOBEZEIFIC, NM1 V) vyEARY NTOE
AIEDIRIZ3CUTEREE 515 (Morietal, 2018), $4b5, EASMEE LK KB TELLELES
SN, BERODAERZEKICIIHEVWHZELEI 2TDEED, £, BKEETICKZKETORY FiEOMEL
DOFELRFELRWV, KETIE, FEDOREOKREE (BFER—KEIY —ZXADSDEERE) AEmML, LA
)—2Blc & WEBKOBERAMAELIFIEMLAZEBbh, ZHHAKE BBV M5 MOEIICD A
otz COMRIIERTIINSID>EEBDLDND,

FRE CTRESN-ABEBKBRAMKLLOEESE 2T, AENH I RA)IHTIE, BRELISHEHERIN
TEAKBIDLZICKEDEEZH6 L, ZNAFENLRATRIRICKM I NS (Sone et al., 2013), &IEKEAD
BRI WERRRAA L IZEEE T CERE ARV TFEEEVRA—VTHHBAL DN ARL, REHYAFE
SHRERIGEFHBYISBEBINTULWEKBICE T2 BRERBEBKOBERMAKLLDETTHY, XE
DR ELERT B E, FOETIREIFHI% TH > 7= (Amekawa et al., 2021),
BARICSTZ2ABHERILIHEICOWIENY TH D, BERBAKILLIEEERNAS FFILETZHLTVWED, £
NIEKBEBRKOBERAMAFLDELICLZEIBNREN, EVA—VBEDOYMR, ThAbLE [EH
R FEXRORBEHZTIEED L, PEDREBTEHEIHAINIRETH S D, S5%IF, kBEERMEER
EstaczAL, ABRBRAMMAELICHT 2 KORAAMMAEL EBEOMRE EEMICHBET 254 (Kato et
al., 2021), 2 WNIEKOBREMALOT—9%2INEL, ERNNR] OBIEZEELT DI ENKTNICK
%,

Amekawa, S. et al., 2021. Progress in Earth and Planetary Science, 8(1), 1-15.
Kato, H. et al., 2021. Quaternary Science Reviews, 253, 106746

Mori, T., et al. 2018. Quaternary Science Reviews, 192, 47-58.

Shen, CC. et al., 2010. Quaternary Science Reviews, 29, 3327-3335.

Sone, T. et al., 2013. Quaternary Science Reviews, 75, 150-160.

Keywords: Stalagmite, Oxygen isotopes, Paleoclimate
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Abiotic and biotic processes controlling travertine deposition: Insights
from eight hot springs in Japan

*Fumito SHIRAISHI', Yusaku HANZAWA', Yuki NAKAMURA', Yuki ENO', Asayo MORIKAWA',
Rafael Franca DE MATTOS?, Jiro ASADA?®, Leonardo Fadel CURY?, Anelize Manuela BAHNIUK?

1. Hiroshima University, 2. Federal University of Parana, 3. INPEX CORPORATION

hvﬂ—%/mmiﬁwrﬁﬁm&mrﬁu,WE%EVEEW“ﬁw;+D7tbf&§énrué [N
N=F VR %EFIHT ZIEEYN - EYRBRAEBASMNCT Z7-0, BEAD8 DDRE (T, oEsf, HEHRE
NANLER, AZE, KEa, &S B3R ®R) IC8VLWTKIEZESH, m%ﬁﬁ,w¢@ﬁmm,ﬁWfﬁﬁ%
To7. REEToENSA—FURBIBICIELIELIESY T/ NRNIFYTHEBRBLTEY, Thon% <3
TR B AR IEBRMEPS R > TWA O ICEBRMERETHZICEEALLTAKIELTELT, LIE
LIZABERICESE L TWE. NSA—FURAAERNZKIE, —BBICT /}lL’\l"]?f)")CO RAHRICE > TR
B2 THA Y T ML, CaCOMMEAN LR L TWe. MNEBICL 2EANSI1E, ZDCaCOMME LRI
BELTESIBIMREETWEIENTRENE, LALADYDS, NSA—FUREICBEWS T INIFYT

vy MEHESIEBTIE, KOBEERIPRLTH>TH LU ARELEELBARETEY, ThIFBRS M
EMTy MK BBBRIEDO NS Y TICL > THERR CE2RABNMEALALLDEEZIONS. TRICE
M COMHARIFF 7, CaCOBAMERICMA TCOBENEBAESIEERI L, HEMRBECaCOILREICHEL
RGEEFEVHL TV LALABYSHMNEBRTORATIE, ZOLIBREFICBEVWTEXAEMFEECaCO,
ABEDBESENES N o7, THIIHERBENOBENMST LEEL AL, TLAERICLZNRIMEERE
TWRZEREILLZEDEEZOND. FRRTRITEIT o728 DDBRICH 1T 5 CaCO BB DE
MBS IE, RARFELRN16%, BHYOBEEREADCT REN3%, IEEWHLBRI81%TH

W, ZOZEFMIN=FUERICE WVTIFEYRBEIAFE L TWE I EARLTWS. b AA—F VDS
WML, RIBBRTETSIHAM bDH, KBABRTIEALYA MDH, TRUATETSITHA bE&
VALY A RNTHoT. 75THA MEALY A FOBMBEIEIE, KDOMg/Catb®BERE LY EMg™ i
EHLUSO, BELBRCHEELTSY, TNONMNSA—FUICHIF5CaCO,ZHEIY FO—ILTEEE
RERTHZ I ENTREIND.
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Oral | T2. [Topic Session] Submarine Mass Movements and Their Consequences

[Tch211-13] T2. [ Topic Session] Submarine Mass Movements and

Their Consequences
Chiar:Kiichiro KAWAMURA
Sat. Sep 4, 2021 1:00 PM - 2:15 PM ch2 (ch2)

[T2-O-1] [Invited]Risk assessment of submarine landslide tsunami for important
coastal facilities
*Masafumi Matsuyama1 (1. Central Research Institute of Electric Power Industry)
1:00 PM - 1:30 PM

[T2-0-2] Flow transformation of sandy debris flow: Investigation of turbidity cloud
generation based on a two-layered shallow-water model
*Yuichi Sakai', Hajime NARUSE' (1. Kyoto Univ.)
1:30 PM - 1:45 PM

[T2-0-3] [Invited]Tsunami simulations using a non-hydrostatic two-layer flow model
and detailed bathymetry of submarine mass movements
*Toshitaka Baba' (1. Tokushima University)
1:45 PM - 2:15 PM

©The Geological Society of Japan
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[Invited]Risk assessment of submarine landslide tsunami for important
coastal facilities

*Masafumi Matsuyama’

1. Central Research Institute of Electric Power Industry

BERMBBZTHZICERTIEARAKEO—DIERMIRNVICKIZRET ZERIHITFONE, BERELICEL
T. ZDEDICERERESEZBEMIANYDNRET ZHAEMESERINATVS, ZOBERINYIZLS
EROLDICAFODEERRICHES S Z28AKEE,. MEFICMA TAFMMBTHI-OERREOSIR
BYEE. EENHITOND, REOEERERICIE. BEANICIIEE. RFAREMEIRERNTHS, Th
LDONFEERZDLZLEMEA2EOHZ LT, TOLIBBARKBILLD VRV EFMITZ2IENVETH D, (K
1) BRAKEBICEL DY R VMG, AFREERZE B DRET. TORFERZRDKRE. B LLIEFZENSEZEHENA
FEEREDSEOMERRIGERINS, flAE. EECPEEROAFEZRZNDOHE LSRR T 5 HHIRIE
BhEgfEsR DRIRBITH %, YA IVTHAFEODED—D & LT, REBNVAFLEEERGNLFEZNHIFS5N
(&K1, RERUFETIE. HE2—DODOERBEARKE)ICLZEELITMT 2, HIAIL AFOHBEROEX
=, HOMERBRBTIBEHDIGZA. IR, TRILF—REERE)ICLZDETORRSEREITRE LSS
THD, ZDFEICIE. BEROBPECERERDOU T FIE, FYBVWARANERIERL TV EDIRET
ERRENZDZENEL, BRICHT IHELXIBBEIEIRERFIZTOREND—DEEZILND, BERNWFE
Tld. BHOBERICLZHELIRV. EERORERREZOFELTENICHERMICKRIET 5, iz

X, SRFEOHZBAOEESICOVWT, BHOERRREEZJZEL T, FRRICHT 2 EE & ZOREMREGE
E)e—D—D2EHL. ThEUNE L GEES () & 7 DREBRBEE) (Vi) 2 2)RTI T 7ICRLEDDHEE
RERAGERNY — REHIRTH B (H2), TD LD ANt — RiiRIE, RFNREFAOEERRM ) R & 5
(PRA)TIZZDAAEHEERY ., FILEESEE (CDF) &EREDRER(L NILTIPRADTHES NS, ZDER
. ZLOFRICLZERERY T A2 HEMNICWELTRBINTEY., YFIVADREE LEBSZ E
NEMD—DTHb, £, ZOUNEBBRICHITEIFEEIZEEMICTHMT 2 L HEAREREHDO—DOTH
%, COFEESIE. REDOZ VY LMICE D BANATREES &, T PHBORRIC & 2RFHMAIT
BEIICOEINT, EELEINS, FICRHRNVAEEI L., FHERBICEWTEMARRETERDOS M N
ZEMERICDOWVWT,. Z0ObINEBEREZFNEFN—DDYF YA ELTRMYRAHR, YR 7TERRICKRIRT
%5, ZDEIICPRAGESRERAERNICKIET 2L TRL, ZOFHMIBROFTHEEI 2 EEMNICTMT 2
ZEDRA Y MTHB(E3), ( TPRAI E WD BMICIEITHEESDIMAAZRIBTETEST. xF—IvJEL
THEYITERWDLE LAV, ) BEFAREMOLZEMDOFHEICSWTIE. 201 FOREFE—RFAREFMD
EMAZEIZ, CTNETORBLTOVAVERKZICDWTEIYVELL Y RIVETHETEZI & &MY, BRICD
WTIE, HEDHRSTHMEUADERICLZERE LT, BMEVEBEDOHTANY, KLOAILTIMHEE. &
NODRRICKZEREERT DI R >, BEPEBREOHTANYDFERICOVWTIE, BERICEWTEA
EDR <, BAERHER & LTk, BELDIWWEBEIROREA(LZDH T NY D—D)IC & BFEA DAL 634
H5, BEMTARNY DRIFCPEMECOBERTANY ODFREEFHRENHZ2EHEDD, PRISEEMIANY 2E
BRERE LEZEROBEZEMHITIR SRV, LHAL. HROBEMTANYICLKDZERXELTETZHDTIE
<, HEMICEEANEEETDZIDT, YURIVEMO—IEEE L THRETHD, IV ABaTIE. BEE
BICBITHBERBIRNYDY RVFHANBETH S, EFMICIE. BRRDEE TEBEMT Y OFREEHEE
HBEROBRERETDIIENUVETHD, LML, BEHELELT, BRICEWTEMEZIILHE LTSS
DBV, BEMTANY OFREEREBXREZTMT 2 LT, HEICLDBRELEER L TREEINKE
Vo FISEFORERE L TEETARY ORBEE RERROBRIGAFDOEESICE—ZNREELNDH

Y, SEOERNBHETH D, TOLDISBEHOFMRAET VBRI AN EBROBERTET ILOBELARE
Z<L DFEORANEE NS,

© 2021 Geological Society of Japan -T2-0-1 -
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Keywords: submarine landslide, tsunami, risk evaluation, Probabilistic evaluation
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Flow transformation of sandy debris flow: Investigation of turbidity
cloud generation based on a two-layered shallow-water model

*Yuichi Sakai', Hajime NARUSE'
1. Kyoto Univ.

BEBIARYIER L TRET 2LHRTIE. ZOREBRICEVWTETAHRDL SEERNDFlow
transformation 4 U2 & Eh 3, KERRICE Y., DHOLAROMEEKIC L > TFlow transformation®d
EEWHNERDZ &’ >TWS, MHHOHNEEBHRAMED LI ARDIZE. R TEHRICHIREL SRNOR
BHAKRKELLERT D, RIRIELEZWELIGRD S IEWKDHEIRICILE L THET 2DICHT L. Mo IE
FTEBICABL TEEBREZERTDIENERFRINTVWS, LHAL, COLOIBARTAHR - SHEAREICE(LLT S
BHAFNERIBTEZETIVEARL, ZhiE, BEOKERRICEDVWTEERDERXA DX LHITELIR
REINTWVWBEDD, EEMLERDDRLLER I+ TRWZDTH S,

Z I TAMETIX. WELTRRDFlow transformationz —EXKETIL (TE : AR, LB : B&F) TX
BL, BEORRFERELEETZIETEBROERA H =X LICDVWTHEENICKRETLZ, 22T, AR
BIERRIE L e, KEMTEZETCHELRBRRAENGAZE LTEY ., WIEERERE ICIE C TR~ ICHE
T5EEZD, MPOTAERDOREBRISENRT 281 1F. TTAFRRA TCOHBEYET] & TERREDE
ZHL] O2BEOANZXLEEEL. TNTNOA DXL EDY ARV Y a VEREEICIKLTEA
MENSEBRBADEERMNMEL & Lz, THRERKRE@CTOHBRYET] FIARERATCOERTE
CR2HBYOETICE > TEBRDMEKRINDETEEZAT. BEXBICEWTHEBOREZICLHIT 51
TEREETNhTWSE, —A, THEREOEZHL] RRELE-TERBOBERAINE L SICKET S
ZETLEEBICREZH L TRBRI\IERIND LT EEZATHD, AR TIE. WHIRENBEL SHBAEE
It 2BEOREZ (EfE) IC& > THERRAIMBLEINS EREL. ROHERE &BRBEDRERE
EAY T TIEBETHEZICERNEL .

HEERTIE, BEOERICEITZ2REICRS > T—HKAEBDO—RTREICERmE, ST AR MG L. B
BROERAN—XLDHEERTT 570, TARKEATOHRBNETOAEMAAALETIVICL ZEE
. IARKRECOHBYETEBRAEDOEEH LOEEAZEB LAEETIVICLZ5TED2T — A& EE& L
oo MT—REHIC, TARDRTICH > TLEBISEBRMNMRAICEKRI N, BERIVREZEL TIEL., ¥E
ICE > TRELELTAREZREBROBHIAEBVET I & IR 7, BIFDOERBRTORERER LT Z &, M
BRRAEDEEHLEZELEETINOHEFBROANRNOLEBMETCOBREIALLE, ZhiE, Fh
RETOETICLIZEBARERAN=ZALIFRNOTE (XER) £LE CREBR) OREEHLKREZWEEBR
DFEZENRICIINSEDOD, BBRVFEZL CTHEBEOEREENNSKRZEHARY Y 3 VOERRENNE
{22 THZDEEZLOND, —F, ARREDEZHLICEZ2Y ARV Y 3 VOERIZERRUATER
DHBNELBRYRET D, BAMTERLEYARY Y 3 UNEHAERICE > TEEHAZXYIAZTL
TWa7hEEZLND, UEDLS I, RETROFKZERREICHLC TRERERA W =X LDOFSRELT
%, TL T, JYUERHNICEBROREBEEZEZ DLHICIF. EZEEINTW: TTHRKRE TCOHEY
BIT] FFRICIMA T, AND+DICKELZRICEREE A2 HARRADEEHL] (FRZZETI2HVELDH
5155,

Keywords: Sediment gravity flow, Submarine debris flow, Submarine landslide, Turbidity current,
Shallow-water model
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[Invited]Tsunami simulations using a non-hydrostatic two-layer flow
model and detailed bathymetry of submarine mass movements

*Toshitaka Baba'
1. Tokushima University

HMEMERIGHEE % # > TVWROENTEROREL FHTEZ 2D, BEMTARYICKZIEMEEERIE
HEEI A HEDAVD, HDBWEHTEW D, EEORELZRR2BNIH 2. HBLLBERTY DY) 27 FHE
D71=H, BEMITRNVEOMERAELEEREL THY, ZARRTIEINEFTICEELAZRABEERICOVWTHRET
3. 5, BEMIARYEROTNEBNICARE LR KE_BRETILERBNT 5.

2009F ICBAEARN THRE L/ZMw 6.5DETIE, MERELNSHESINZ LY HERXKEZVHEREZIOCMD
EEABERETEAII N, BIAEICITEEENMER L TVWRBAERBKBUKESRNAEREICHY), HESE
ISRBKOBELEBEICRBLELLNARONL. Z0DHK, ROVZAWLEBERAEICKL UIRBKIUKEN BRI
TRYICE > THESINTRICHLURINTWE I ENELNE Rz, I5IC, FBKMIZEE# 550
¥ OBEMENSOIILFFO—E—LBERICE WEREBINAKELMFEIME VWD BELREEBERT —9H
5, BUKEMNRE LB 5H900m R T, HHHNAHTRYMETHZERHEOEEENEONE. §
B OBXENLRIFNAS0m, LEIIWI0~15mTHo7%. Tk, EBFEOBZEOERAMICH DEWNE
EATIE, BEndH-o7-EWLEDSNT-.
MEZEFIFORDHADOKREER & TEIXZ AT, MERZRIATYILFFO—E—LRRET 7. AR
EES00MTHEER L, HERE L TKEDMREE2EMTOBEIMIANY T —9 20B L. BEBHROKEE
H £ Z400m~1800mTH 3. KEMHDBERTRYERETIK, 4020EHBHOREHIESNE. RADRIE
HOBRELTWAEIEE &L 248km°TH 3. BEMBTANYICE > T T ZNEEEORIEHEYH FREETH D
Z2&, A7ERICINIEWIBERINSIREF CEEERYNAERMWICHEBL TV LBIRINDD, D
KEMOHTRYRIEEWEBbNE., —A, TEEZLAREORBOKE SR\ ABICKT.9km, FEit
HEICHK2.3km, ESH60MTH 7. TELOMTRYRTIIEROREHBEYIHRIETZS. AOKDY
ZT XAV, HERYEDOERAITHAAREREHY, FHNTHE EMBRINS.
BEMIARVICEZEROREDETIMEIIRELS DT TIDDAENHS. VEDBIFASHDHETHE
KEDBEMTARYICLEDBEOEEEZHEL, ThaBEELE L TERSEICSEA2HETHS. 208
l&Watts et al.(2005)IC & > TIRESNBERMTRYEFOREETILTHS. HOIETBRIMT Y FREE
B L 7o KEESRER & BB A OSBRI T AN Y ICK 2K ORBRAEZE WL, 3D8IF, #hINYke
BKDEENE EMARICEEF ST TR ZBRETINCDHS. LD 2 O0FKITHNGERORELD, ZB
RETIZLEBETE/HEICHELANSHENMED. BEMTARYERTIE, EBIEKEBIC, TEL M
TRYE (XABE) IR 2. TABIKEKLYEBBERREE LTETIVMESATWS., 2Dk,
TRYEEBHIHE > THRIZELRT S, ZBRETILCTIE, —RISERDERIKELYEIMMURVNELD
BKEEUAREWLONTWSD, BEMIANYICKZFRFIEIHEICEZFRLY EERNEL, FEKERR
HEBFATERWIT THS. £IT, ARARTI, FEREICHS T ZIEFEKEWR %=KajiuraD 7 1 LY
(Kajiura, 1963) #EE 95 & T, EREERICBITIIFHBKEMNRE TR RIBOSEIELZ LE (BK
B) ICBATZZETRY ANE., &8, KajiuraD 7 1LY, BEBATy FIBKBETAGBEAY T
LANSLEBAINTWS, KajiuraD 7 1LY 52EELARVGEIE, BRATABOBEICKYBENKELE
BN, 749 %EZRLILIGEIIEONNEAREE Ao, F, BARABELLUNEZERHOERM
TRYERRE LAY IalL—2a v T, BEOGRBBRICSIT208MMEERERINE

5| A2k

Kajiura, K. (1963), The leading wave of a tsunami, Bull. Earthquake Res. Inst., 41, 535-571.

Watts, P. (2005), Tsunami generation by submarine mass failure. Il: predictive equations and case studies,
J. Waterw. Port Coast. Ocean Eng., 131, 298-310.
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Keywords: Submarine Landslide, Tsunami, Simulation, Two-layer Flow Model
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Oral | R19 [Regular Session]Engineering geology and non-tectonic structures
[1ch214-18] R19 [Regular Session]Engineering geology and non-

tectonic structures
Chiar:Shintaro Yamasaki, Ken-ichi NISHIYAMA
Sat. Sep 4, 2021 2:30 PM - 3:45 PM ch2 (ch2)

[R19-0O-1] Rockslides induced by the 2020 south Kumamoto heavy rainfall event

*Shintaro Yamasaki’, Noriyuki Arai', Ken-ichi Nishiyamaz, Yasuyuki Maruyag, Shinichiro Yano®
(1. Disaster Prevention Research Institute, Kyoto University, 2. Graduate School of

Technology, Industrial and Social Sciences, Tokushima University, 3. Faculty of Engineering,
Kyushu University)
2:30 PM - 2:45 PM

[R19-0-2] Rock failure caused by 1946 Showa Nankai Earthquake in Hongu Town,
Tanabe City, Wakayama Prefecture
*Ken-ichi NISHIYAMA', Seisuke USHIRO? (1. Tokushima University, 2. Wakayama University)
2:45 PM - 3:00 PM

[R19-0-3] Fracture structure regulate collapse form
*Tatsuro Yoshimura' (1. Daiichi Fukken Co. Ltd.)
3:00PM - 3:15 PM

[R19-0-4] Depth of the S-wave velocity discontinuity in the post-LGM incised-valley
fills beneath the Tokyo Bay area : How deep is the base of "soft" strata ?
*Junko Komatsubara1, lkuo Cho1, Kentaro Sakata1, Tsutomu Nakazawa' (1. Geological Survey
of Japan, AIST)
3:15PM - 3:30 PM

[R19-0-5] Ground-type classification based on the 3D Urban Geological Map of
central Tokyo and the corresponding ground motion characteristics
*Tsutomu Nakazawa1, lkuo Cho1, Junko Komatsubara1, Tomonori Naya1, Susumu Nonogaki1,
Yoshinori Miyachi1, Masanori Ozaki', Kentaro Sakata', Hiroomi Nakazato?, Takehiko Suzuki®,
Toshio Nakayama* (1. Geological Survey of Japan, AIST, 2. Institute for Rural Engineering,
NARO, 3. Tokyo Metropolitan University, 4. Civil Engineering Support and Training Center,
Tokyo Metropolitan Government)
3:30 PM - 3:45 PM
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Rockslides induced by the 2020 south Kumamoto heavy rainfall event

*Shintaro Yamasaki', Noriyuki Arai', Ken-ichi Nishiyama®, Yasuyuki Maruya®, Shinichiro Yano®

1. Disaster Prevention Research Institute, Kyoto University, 2. Graduate School of Technology, Industrial and Social
Sciences, Tokushima University, 3. Faculty of Engineering, Kyushu University

ixL®Ic

2020F7A3EH M SARFHIRICHNT TERBEFESREZRDICRE LAETMICE > TREXENZR L. DK
ETIHMEBSICHREORALH Y, BRBEEFEINAZTVWERBENZSRE L. ARERTRZORLEZDH
B AR ARS T EHIC, BICUUTO3IDOMNE Y ZICDWTERY EIF3.

vy 7Oy VEEDRE

ERABEREDRRI, BE W, BENSAZHBEOLICHREORZLRKABOKLUANIET S
Fry 7OV IBETRELLBETHS. KUEERRONREHBICEALZEATHY, HEBEAICHH
THEEXALERICETZ2EBONS. BEFICIEEARICHERTHEZRAITERINTEY, TORBEEIL
ICHERT 2 & D ICHENRE L. BEREKD2020FE7A17HORERICIZKLE &R OHE S DERM
EISBEKDBRD SN, £, KIUBEDETICAX V94 NeAA)FA N 2ECEOBORBLMETIELNDH
Y, ZOFMIENMEKTREIN TV MEIBIFLANCIERNT 20, BOMICIFELNTSY, BRIEEEET
ZBPEMEB2TDEDINIFRETHS. BKIEK, EADKUEZERELKDNZOMIEMETEKSINFE
LTWaEBbhhn, BRIFICIIZOKENBEROEMICEF L TWAEELHS. REREFMICHEEZLS
PMEREINTWEZEEEZDEZDGRITEDEE LERTEEMICHTAIEHL, BEINEFLTVWAE
FRCH > -TREMEN D S.

W BT % {5 > 7= HRI®

FALET =M D ERIRIETFERIT A (2010) DY 2 FREMANE T#HRT ] OBAREOLSGFMICHELTWS. B
MIETIBRES LUWEREEBRAEYWEN AT I ELR>TEY, RMOBRBRICEMWE L BENE
HLTWE. F7/&, A OALICHN100 mBEN/ZIBATICEARERBE XA SV athigi s X9 T 20BN H 2 &
N3, BIRAIOMBICITNALHY. BREEZONEDAEBEILAIESLDICKEL TV, BIEME
ICE > THIRSNTEE LZA30LANIC IS BN BRBECREDEREDTVES, SORAIVRERICIIHED
FHROMEBEEEEBAIRO LN, WEITEHICEATSHY, BHAZBOIYRNMERICTELTW ., *
Tz, WEE2AMICERELTHBELLTEY, BRICNYI—DIBTHIETEZ. BELTRTLEY
BE2HRTIRY, TLERNBERIWETHS. AEBOBEAOMEICITEHNOEEREIRO O, Z
DEIEEEITDOEIICKNDEREZF >TEHLTEY, Ty IRBAMERICE > THERINEE
AONBEBETCHD. 51, LADRBREEEHEDOAREEAOWEETEDEREZX DT 21ENT mOEHRE
NhHY, BAEBEEF > TVWE. SHOBREINSOMBEERASMEE 35 SVFOBEDTOY 718
BRIELAEEZSND.

FILET4E RO BRIRISETEEIE D (2010) OV 1 THRMAMETHEAERETIBEBRTFT +— MOBABD
DEHIFICABEL TWS., T, UEOMEPBRFv+— NDBEEAXST 2MBARRICIKEHINTS
Y, TNIXBRIEZEOEIRETHS. BMIEREBINIEAEVSROLRTREL, RIEBEICHES>STHEBAYISRFvy—hD
AEEESIIBES MU EHZ2EVHEERHEAIER L. iR, BARICBERTE 2B EHOYEE, ThHsolk
THEHLAMBEOMAEZFE > TOMTDEDIICRELLEEZIONDS. FRTRELALESBEBIEII2KU
EHY, BZ5<LE1RKIE, 20EA (EFA) TR L EREOMBER 2~ 0#EEI2EDTHD. 0D
RIEFFERIOMEBEHYVEDRETK L. ZORICEELABGIREICWEEFyr— M THB. BRERIC
HINWEIEGLELTEALLTSY, KEBOMIREMES ZEtHB. B2RIEADOIA (BF
) TRELAEEDT, MERMAICOHTIES T -2 mREDHRBEDLIEBIKREBRELLZEDTHS.
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BRwEROBBEEHEDRRE TORWREMY

BILET =6 L CHROREIR, WINEHMBE PRSI 2BEE B2 > TWBERBERTH D, S8
BRICE>TRIFLAEAYMEIMRFEITOMELIWEDOBRELY THo L. TLT, INSOREDEIELEL
BHRIEEHABL, FHTREREZMRS L. aPICERSINIBERTOMES, B< AL L THFL
L, ZNARIEREZRE L TRES Ao RAKOHIE, EX3 OFAHASRNASTORICBRBRREFNETS
HETEETHERELTWS (LLIE, 2019) . BREICEEINIWERMARRRICHFEL, EIITKD
BELTIARELELERDNS.

SCHER
HEREIED (2010) 2059 D1HERE, NKRUEFBEO—I, wEREREE 9 —
BT RBR (2019) EMI0E7ARMKEFREREE, 61-66, mEKFF KRR

Keywords: rainfall-induced landslide, rockslide, deep-seated landslide, caprock, crush zone
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Rock failure caused by 1946 Showa Nankai Earthquake in Hongu
Town, Tanabe City, Wakayama Prefecture

*Ken-ichi NISHIYAMA', Seisuke USHIRO?
1. Tokushima University, 2. Wakayama University

MREMW: mBELN S 72ERE LTABERICRELAZEAMETHIE, LIELUIELAE TARELREARR - H
TRYDPRELTEZELZEPHONTEY, 1T707EFAMETRELALE SN IZENEZEFHOMEREN
P, BETORBBENZORRHTHS. —H, BEROFEEMEDHRTIEPPHEBENNI DN 2/2EEZISNT
W2 1946 FBARBHNERFICRE LANERAE - haRYDEFIXIFEAEIONTWAN /. SHEH
5%, BENS 7VEARMEDREA INEFTICEZ I TELZMRLUEETRIC, BEENS, 1946FEBHME
BHERICRELALEODERIIEDH2E[ZREL, RMAETICKL > TZORBEOREBILELHAAT-DTHR
9 5.
KA : 1946 FBAREHERIC, MRUEHITASHICHS)IZERE CEARBIREIARELLEDE
BIIENH D (N, 2002) . FBEHIFBIIIGEROZBHFHERKEOREETHY, MWERER (19465F12R
21 BFa1465200E) |, JIIZGEROEMHISRUCE L TRBIOAIRICGH#E L. ZOBOIESIZLLTOEY
THD : HITHEED ELEE, KATEMLK LSBT - VWI|EHNLE. i, JIFGERRERFMEORER
ICHBEHEEDONE 88 (FaY<T) | HEDEN’BENELLZEDTH .
i - hEREE : LEOBEIHAEZ S &I, JIZFERSEMNEOME - ERAE%ZTo%. KFEXSHEOHE
DHEASHIRIEHE=ROE L +HHBREENELL2HL, —HICHBEFHFHOEABAEID2HT 2. ME+F
MR ZILMAEICIE, HEHNZOMINYMBEELHT 5. BIERERE OIAENH 2 |EBOTE [
Bl fE (BEH300m) EEEIBROBEBETICHY, MA+HOBE~BENE (EHcmiZEDE
A~A#) »"ofmL, LIKLIKLEEIOMICHEET S M 7E2ERLTWS. PZOETICIE, ZRARIMEBL
2EORBARBERTIOVINERET . —H, BEREROTAHICHZZKEB)IR (EEH60m) (I
£, B2mEBAZEA7OY IHROLNE. HTEFRAOEAZRUBRTIE, ThO5DEEH1946E’EE
HERFICARIELZEDTHY, BRIEER, MNEEREIHITONR AR o7/, —EITAETIRMALE L
7D &ETHB.
BREER: LLEOERHMIS, 1946FEBMmBHMETRELLISEROERARIE, SATHEIOMEE
DEEDSRIZEBRONTHIRELBELALAEDTHY, BEEE N T TAHAOAEERE L TKRE)IAIKRICE
L, SARSBICERMIEEDOSREN SR L /22 O HIBHL .

Uiig a2 SORIHAZSHIRKICIE, EICOAA+HLVA2REICHRIRYBEAZ2HBLTS
Y, 201 MELRI12EEWTIINABREEZ < RELL. —H, SERET L1946 FEBMEEHE TDEEAH
EREMRIE, COBOHTRYMFTIERL, AR S DEE250mZE O LR WEIRTEED k7T
HELE. 2OZEF, BHRNEREAMERICH T 2REREMSOMT - MENZEREKRETT 2O A TH
RRWNMEREE R S.
ER : /hNFELY 2 (2002) JIBHEREE (—) , RREFES, 48, 75-85.

Keywords: Rock failure, Showa Nankai Earthquake
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Fracture structure regulate collapse form

*Tatsuro Yoshimura'

1. Daiichi Fukken Co. Ltd.

EE TSR AT NEEDLDICKY, EMICL > TAIZRI INANERELHTRY R EDKEHNSE
LTV, ERNLVOMETIE, vHIZEETELANREG (BF - #HE) I L CREREEMEHEE

L, BT 2FHOHRTREZINBEZELLZONMIEE LER, BIRMTIE TEMIH - HIEMATER I
HETHEE] NEEAE L TWRZ AR LL, CORZEORRERIMAOBHIGAHMERICGEEHINT
WRHERTE & E R Y, BEEIX0.5m~25mE/NRIEREDTHY, BT ORENITE S Nz FEEiTH
REFCHESILDEEEIND?, BIR - AOEMICEEL T, THKEREEMEDOMEG% 715
&, BREFE THERERNMEVWRE] ARELAEZRBICHIELTWS, BELYTVREBOS Y v Riglk
BRIERICHZY, REBETH8OM, TR THI160m, FEBFHRE (HERNNEMBX) TH240mTH
3, N OBREENTRYEEED7~10EE OBEIN S, RIEMENICTNYEEEEKRDE, 0D
ITARYVEAREFIKRENMNIBRRELESTZIE0D, MEESITIRBEEELARFHLTCWEEEZIONS,
£, BLEOIRMMMETHo THEHRETIRAE LAVSELADHY, BIEREBREFMOFTRHEZHARICLT
W3, BRIEFREEZRGIT 2 TMREE] &, TEa0BIERGE (ME) | & ISAOEE (BEIRA) | I
Ko TERZD, MABEICET2EEMEZ LOMNBZRNEAREEEDIT TR T2 LN EHDHTE
ETH5,

Sk 1) SRR - SRHEE(2019) : RIC KL 2 98ICER S 2 RNEARFAERE, HHME, 59, 6,
pp.485-494. 2) ERREI(2021) : KEDHRE AR ZMRICOVT, DA LW32S (FIRIF) . 3)iE E
5o /MEER(1987) T AN Y - RERAZROFMENEK, WEBE, pp.11-12.

Keywords: fracture structure, collapse form, gamma ray survey
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Depth of the S-wave velocity discontinuity in the post-LGM
incised-valley fills beneath the Tokyo Bay area : How deep is the base
of "soft" strata ?

*Junko Komatsubara', Ikuo Cho', Kentaro Sakata', Tsutomu Nakazawa'

1. Geological Survey of Japan, AIST

HREVERERDHFEE M TH 2 RREMICIEREKBOA M 2 IBD BB HLDH L TWS, HIEBIZERES
BMEZERE LREBRICHEASZ 2FH1 2R OMERZIBIEIE2EEHDNTWVWS

(&, 2009) . LA LEICHEBIEWIETIEZ, HEBOEEZ TIRNTHIRBFLMENS D DIFTIE
B, HEEBRICHREABEBEOREENH S (NI - A, 2009) . HBEBAEHRSHAW/EWEDO ZEB#EETE
A58, HEREOEWHIE TIHRERICSREERNERIMAFEL, BROFHEABOREEA>TWS
EEZLND.

—A, RREMOHEEIIRELTICZaSN, THOLSEIXFERE CLLEME K, LAOFXRETEILE
RETIHERICHRTBEELN TV (A, 1969) . METYMIER S, HBEEFEEIhERBL
TWBIETED, 2BDERE, SEEEAEHEEDBRRICOVWTIRINE TEHEMARETIZITbhTIA
o=

ZZTC, (1) AEEOEIN/MBRHMICEDLIARVELEZ 2D, (2) RBFLHMEBEOREETH HSHEE
EREGERISHEBDEDBEICHZDD, (3) CEHMEBELERNBL WHMBIER ESERENERE &
FEDESBBERICHENMIDWVWTEHLNCT 278, RREMOFTEFIEBHIEL HHTERFTEELRT
BRI MENERR & 1T o 7.

REEFRERICIFER-10 miDEICERFEEm 1 MREIFHD, 2021) K95 5 iHiE & &REDZERH-70
mibEICH ZIBEAEDDHENHY, BIBEOMBE YA T 1, BEEYA T2 L. TRhEThOMBTE
BB AT o/2E 23, HVARY MLOE—VBEREBIEZENETN0.5~09 HzE K UV'1.7~2.3 Hz&
Bofz. HEBOEVWHE (¥4 1) TRERE—VERHEMMBERREIIC, BuiliE (¥4 72) TIRLVERA
RERNICH B E VWD ERIZHRBARMEDEI DR ERMLTWEEEZONS.

IHIC, ABEEBEODEZEFTHMEVWE—VERBAEAHT [MEER] MERONZARBZ D, HEEHNEV
A4 T1TDOHMEBEICOWTE— YRR EEESKREEICT/4RRAEZEAL, hEORIRBIRBM A ST
SEEEREHREDEEERDI. BB T LABITICKY L—Y —RUBEEERD, FEX30mETHITY
SREEAEELLZET S, 160215m/sTHo7z. TNEAVWTHET B ESRERETEREDES I
424~81.8m&ilY), AFELABHRBTHO> TEHELEBMRERIZSDEARLE. £/, BALAI6HS
AR EEBRICEVWT, SREERNEREITCESHBEAXMBOERLY B TRICHEBETZZ 1D
o=,
HRZERSMCRESNABRER—) v/ aA70ORRRICE VW TSHEENEREICKN T 2 BREBER TR
NH¥EBYMOMEBDO LHE (ARIEH, 200474 &) , AT ORBHERY (DMRARIFH, 20207%E) K UH
ORIBHREY (HLIEH, 2012) OWEBOLEAEA LTSNS, WITH)IRBHBEY & & O RIgHEE
MIERBICER T 2ARICTERCH S I EDNFREIN, ERICEFEOERE%E B W -RFUEFEROMEE
UNRREIED, 2021) 2RI EILETFIL ARV AR EESOMER (ARIED, 2013 ; @B - A

[R, 2020) T%, EEBEC LAOBEEBICLERTEBENEL, AIAICTERTHS I EPHRTE

3. WEEBHOWEBINITERCHD L, HHMATHEIEFEL, ZOEL DA TZOWENGTINTWL
3546, SERERAEREITAIEICLERTEETIVRBVWEZBICEET R IEICRSE. DL, Thb
DWEIAFICAERTHD I EH, HVARYI MLE—VREBRBNIES DK ERER>TWBEEZ SN
3. RREOBEEFEE RS 2548, CEHEBEFOBHEEILAERT I EHNEETHS.

B, 1969, ‘BFTE, 15-20.ARIEH, 2004, B FEM RIS, 55, 221-235. ARIED, 2013, B FHET,
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119, 554-566. NARIE D, 2020, KRBT, 79, 1-12. NRIFH, 2021, OB ERE, EERMTR
AMEmtERERE Y9 —, https://gbank.gsj.jp/urbangeol/ /NIl - #1li, 2009, 21 EERREBLA
BiMiZiE - AMBR Y9 —F#R, 33-42. 1§, 2009, HAMB TR, no.9, 12-19. AHTIFH, 2012, HE =
M5, 118, 1-19. B - AR, 2020, EFAEMIRIRE, 71, 201-213.

Keywords: Urban geological map, Post-LGM deposits, Microtremor measurement
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Ground-type classification based on the 3D Urban Geological Map of
central Tokyo and the corresponding ground motion characteristics

*Tsutomu Nakazawa', lkuo Cho', Junko Komatsubara', Tomonori Naya1, Susumu Nonogaki1,
Yoshinori Miyachi1, Masanori Ozaki', Kentaro Sakata', Hiroomi Nakazato?, Takehiko Suzuki®,
Toshio Nakayama®

1. Geological Survey of Japan, AIST, 2. Institute for Rural Engineering, NARO, 3. Tokyo Metropolitan University, 4. Civil
Engineering Support and Training Center, Tokyo Metropolitan Government

HE, HHBOMTRIBOMEER - HEBHOMEN T TH, TOXRRES EICIRTHEET ) ¥ VDR
TN, 2021F58ICIFRRBREBOIRTHBEMBR[URLTINA ARSI W, SEEESIE, ZOIRTHEM
BETRINMEERF - HEEENZ D S ICRRBXBOMBZEHILL, ZhEhOotiRIZDOWTERR
FERAAITO 2 & T, MBEAURSICHIE L ZBEEHFMOEEEARA D TRET 3.
REHASHRBOMTRFICOHTZ “BRE” &, TABEIEOERIELHTKES A EIGAMEEHN
REENSHLLNSEADAFLZNLTWSEY, “HREZE” OBF, FRERICOVWTIERSKFABETH . &
HiEOE MR REEAXE] T, REFRMRBO “RRE” %2, BH, 777, EMMLaEELRE %
£ EICERET LAEER (RFIEFED, 2019, 2020 ; MBIEH, 202074 &) , Kk “REE” &¢—EYICSh
TWEHEBICIK, BROBLIEHOEESBRY A VINEELTWS I ENBELAERY, TASIEEKE
(MIS9) , ERE (MIS7e) , RRE (MIS5e) ICRDEIN/z. TDIBEEREREE (MIS5e) IETFERE LERIC
AHN, FTEHMEARNSEERT2EICHSNIVEBLI LR S, S0, BRAR—)YITF—9%E EIC3RTT
WEETY VI AERETZIET, BRI SEIISBRVWERE (MIS5e) OAEDEBOAHEHMET S
ZENTE, ZORTREBOAEDREBOAMIL TERMEEN ZERLZE 5, HBREEBOBIBFMEE T
FTEINBH/NARY MLICIET~2 HzE PP ERRICHBRRE—7DRO 5N, FICEREHIIZIF100%D
BEDEBEN20 m EIEYT 2HHHAA/MIBOIEEA T HzZICHRAE— IR 5N, —H, O
ARDODFFBLUADOHIBTIERREICHE, LREDOBHROWEBLZ R ETHMENDHTS. DL D Wi
TIEH/VARY MLICAHzE PR ERARICE—I7DRBO LN, COLIICREFAEMICSVWTHHTOME
KR, FICHEORBODH %R L THEBEESENGAMICK VRS ELQZ I EMBALNMIRS L.
RRBEMOHBEEICOVWTI KR EBRRMEERDOEERBDERNAAETLUR, BFEMN, HEFEYN, LRAME
FHBRARIHL IO TE L. RREBMTORERBIE, AIPIRAFa7) —HOBEPHRAEBLN SRR
2CEMEEL, TOLMOHNERDRSNMVEBEERETI2EXRAMBICRKSIND Z &NZL.
OB MBE [REBLRE] T, BRAR—)YIF—95FALT, IhETICAWVERD TEAER
HEEEEOHREZBEO MM L. HEEBEREICHY T 2IE&MFIE, BEAKSIERTEHERI~4ICKaS N
5. ZITIRIBEAEEZ#E L, ZOAFRAOIESTIEm2ROIEETIEE, ZFAI0E%TIEE % #EEY
SRR LE (EF~NFRR) ICTERBBSRNEZTo-. TOER, IBEAECIEETHmMm2ICHEYET S
HIFTIEWTNET HZHREICE—27 % 5 DH/VARYZ MULHE LN, ZORRRICSH S EETIEMEM, 2R UIE
RAEMEYMIEOIREILZNENI0, 30, 60 mIZETH 510, EERAERMELMIKICIE, BECIWREED
5832 ES5HEN30 MEBEDOESITOMNT . HEBFAEWMESARMAYMIEE Zh &Y £ HEBIEWNER
TIHE2AY M TE— 7 RAREANRARE SR> 0DI1F, IEEAERAYMFEOE— 7 EMIHEBEETIZA
{, BLZECESHMBEERMBOERICHET 2/-HEEZ 5N, RE, EEFTIHm2EYMEBOE— 71X
B TRRERS DY, 1B AEAYMB TR E— VI RRBOLE WAL LRI E R o7, CThIFIESFHEm2MEY
i CIRIER R EMRE &HRE (BXEEEEY) OMEDIY M A MDBOHTKREWVW—AT, BEBEEY
WEICE T2 ESHEEARTBOYHEIY RS A MIZFNIFEEFTICEREL AW EICHIGELTWS. fib
F, IEETIREIAAYBOH/VARY MULEERRE CTHEN T Sy MEEERLAE. ZhIZTEBEE %
{, HEEMNMEVLHEEZLN, BHTHY LS, BAMICKEYAVS30 GRE30 mEX TOEHSKHEE) (E
O—ABAEVWEHL Y EXREWMEEZTRLE.
CDEIICERF - HEHOBRFT EIRTHEET) V7 ICK Y HBOER (AT A, MBEINXST
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EDHMBEEFEAMND & T, AHEHFHOMENYT - RFHOMKRILLEERELCHIKONDEDEHFS
ns.

ik

FIEIED (2019) HhEM, 125, 367-385.

FIEIED (2020) HEEMFER, 71, 19-32.

malEs (2020) B, 126, 575-587.

[URL1] #RmEiginithE#h#EE, https://gbank.gsj.jp/urbangeol/

Keywords: Quaternary, stratigraphy, buried valley, ground motion characteristics, central Tokyo
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Oral | R12 [Regular Session]Deformation and reactions of rocks and minerals

[1ch301-08] R12 [Regular Session]Deformation and reactions of rocks

and minerals
Chiar:Kiyokazu Ohashi, Atsushi Okamoto, Hideki Mukoyoshi, Keishi Okazaki
Sat. Sep 4, 2021 9:00 AM - 11:45 AM ch3 (ch3)

[R12-0O-1] [Invited]Applicability and potential of Raman carbonaceous material
geothermometer
*Yui Kouketsu' (1. Graduate School of Environmental Studies, Nagoya University)
9:00 AM - 9:30 AM

[R12-0-2] Strain localization and development of deformation bands in a forearc
coal-bearing Paleogene fold and thrust belt, eastern Hokkaido, northern
Japan
Hiromi Kaji'?, *Toru Takeshita' (1. Department of Earth and Planetary Science, Hokkaido
University, 2. Oyo Co. Ltd.)
9:30 AM - 9:45 AM

[R12-0-3] Evaluation of crack connectivity and effect of the crack connectivity on
physical properties of rock
*Miki Takahashi1, Kanami Iwasaki2'3, Hayato Hitotsumatsu4, Manami Kitamura1, Shin-ichi Uehara
® Tohru Watanabe® (1. Geological Survey of Japan, AIST, 2. Sch. of Sci., Toho Univ., 3.
Kaminokawa Junior High Sch., Kaminokawa, Tochigi, 4. Grad. Sch. of Sci. &Eng for Edu., Univ. of
Toyama., 5. Grad. Sch. of Sci., Toho Univ., 6. Dpt. Sustainable Design, Univ. of Toyama.)
9:45 AM - 10:00 AM

[R12-0-4] 3-D morphology of bubbles and melt flow pattern in the pseudotachylyte
associated with Tsergo Ri Landslide in Nepal
*Akiyuki lwamori'?, Haruyuki Makita', Nobutaka Asahi®, Shintaro Nohara®, Hideo Takagi1 (1.
Waseda Univ., 2. Kansai Electric Power. Co., 3. DIA Consultants. Co., 4. Central Research
Institute of Electric Power Industry)
10:00 AM - 10:15 AM

[R12-0O-5] [Invited]Ultrahigh-pressure pseudotachylyte
*Tadao Nishiyama' (1. Kumamoto University)
10:30 AM - 11:00 AM

[R12-0-6] Volume-increasing reactions fracture rocks and self-accelerate fluid flow
in the lithosphere: Experimental constraints from MgO- H,O system
*Masaoki Uno', Atsushi Okamoto', Noriyoshi Tsuchiya' (1. Tohoku University)
11:00 AM -11:15 AM

[R12-0O-7] Antigorite deformation mechanism and coupling depth of shallow wedge
mantle
*Takayoshi Nagaya1, Simon Wallis' (1. The University of Tokyo)
11:15 AM - 11:30 AM

[R12-0-8] Deformation-enhanced dehydration reaction of antigorite serpentinite at
the slab mantle conditions
Sakurako Okude', *Ichiko Shimizu', Mugen Ogata' (1. Kyoto Universituy)
11:30 AM - 11:45 AM
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[Invited]Applicability and potential of Raman carbonaceous material
geothermometer

*Yui Kouketsu'

1. Graduate School of Environmental Studies, Nagoya University

REMS T VREREIE, BAPICEFNIREMESTURHDTL, ART MURITICE > TEED
Wol-RrRAREAEH T 2FEDIETHD, REWS Y VEEEHEBeyssac et al. (2002)IC& > T L
HTRESIN, ZORIE, BRAERESHHEN330-650C, REHN+50CTHY, FICERE~DERICEST
TWhk, Z01%, REANSILKTEH-OOFH=HRBRIERDIZRE(Aoya et al,, 2010)%, FKIER % # - 7= HTF
B, WIKBMEEBAILRT 2D FEDRF(e.g., Kouketsu et al., 2014; Liinsdorf et al.,
2017)ICHIA T, BEHR(e.g., Homma et al., 2015) k&S (e.g., Furuichi et al, 2015)ICEA AR FiE4

E, MRRERAENRE LEKEYMZ T VERESIRESN, BRAMDOEAY ZRETWVWS, MAT, XKAP
BRERAR ZR—RICLT, REYDH > - HEFE ZERE L 7= KGN (Mori et al., 2017; Nakamura et al.,
2017)%, WiBA L CHREBEOMBE 2T 72158 DR EYDINEEER (Kaneki & Hirono, 2018)72 &, #HEGRELL
ADIFEHRMB| EHE ZHREEERIESNT WS,

KRBT < VBRERHE, 2002FICREINTUE, zoBHEMHEAAEOEIML, ZAARNDOEEEZR
BE2HHODRY V= aFERERY, ZLOMBTERAINTWVWS, KERTI, REWS < VEBEEHC
DWTLEa2—%1T5& &8I0, TNETOBEABICOVWTBNT B, T, SEOFLLEROITREMICD
WTHRET L THL,

(51 FA k]

Aoya, M., Kouketsu, Y., Endo, S., Shimizu, H., Mizukami, T., Nakamura, D. & Wallis, S. (2010) Journal of
Metamorphic Geology 28, 895-914.

Beyssac, O., Goffe, B., Chopin, C. & Rouzaud, J.N. (2002) Journal of Metamorphic Geology 20, 858-871.
Furuichi, H., Ujiie, K., Kouketsu, Y., Saito, T., Tsutsumi, A. & Wallis, S. (2015) Earth and Planetary Science
Letters 424, 191-200.

Homma, Y., Kouketsu, Y., Kagi, H., Mikouchi, T. & Yabuta, H. (2015) Journal of Mineralogical and
Petrological Sciences 110, 276-282.

Kaneki, S. & Hirono, T. (2018) Earth, Planets and Space 70, 92.

Kouketsu, Y., Mizukami, T., Mori, H., Endo, S., Aoya, M., Hara, H., Nakamura, D. & Wallis, S. (2014) Island
Arc 23, 33-50.

Linsdorf, N.K., Dunkl, I., Schmidt, B.C., Rantitsch, G. & von Eynatten, H. (2017) Geostandards and
Geoanalytical Research 41, 593-612.

Mori, H., Mori, N., Wallis, S., Westaway, R. & Annen, C. (2017) Journal of Metamorphic Geology 35,
165-180.

Nakamura, Y., Yoshino, T. & Satish-Kumar, M. (2017) American Mineralogist 102, 135-148.

Keywords: Carbonaceus material, Raman spectroscopy, Geothermometer, metamorphic rock, sedimentary
rock, fault rock
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Strain localization and development of deformation bands in a forearc
coal-bearing Paleogene fold and thrust belt, eastern Hokkaido,
northern Japan

Hiromi Kaji'?, *Toru Takeshita'
1. Department of Earth and Planetary Science, Hokkaido University, 2. Oyo Co. Ltd.

Many studies have recently shown that deformation bands develop in porous sandstones constituting fold
and thrust belts. We have analyzed microstructures of deformation bands in one such fold and thrust belt
consisting of the Middle Eocence Urahoro Group, eastern Hokkaido, northern Japan, which is typical
forearc basin deposits. In the study area, the folds have a wavelength of c. 1-2 km, the axis of which trends
NNE-SSW and plunges nearly horizontally, where the strata generally dip either east or west at moderate
angles. However, there is one flexure in the eastern part of the study area, where deformation bands are
pervasively developed only in the Shakubetsu Formation, which contains mudstones and coal layers other
than sandstones. In the other parts of the Urahoro Group in the study area, only sandstones occur without
the development of deformation bands. Deformation bands could have formed at the maximum burial
depth around 1.5 km inferred from the thickness of overlying strata, which conforms to the one (1.5-2.5
km) inferred from the vitrinite reflectance values (%Ro) of the coal layers (c. 0.5) from the Shakubetsu
Formation. The deformation bands are inferred to have originated as phyllosilicate bands, which
developed into cataclastic bands with increasing strain in sandstones of the Shakubetsu Formation with
up to c. 10 volume % of phyllosilicate. In the cataclastic bands, the detrital grains in host sandstones are
crushed into the sizes less than a half to one third of the original one, and also abrased during the
formation of deformation bands. The latter fact can be revealed by a higher circularity of grains as well as
its higher dependence on grain size in the deformation bands than in the host parts.

Keywords: Forearc basin deposits, Paleogene sediments, Folded belt, Deformation bands, Strain
localization
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Evaluation of crack connectivity and effect of the crack connectivity on
physical properties of rock

*Miki Takahashi', Kanami lwasaki®?, Hayato Hitotsumatsu®, Manami Kitamura', Shin-ichi Uehara®
, Tohru Watanabe®

1. Geological Survey of Japan, AIST, 2. Sch. of Sci., Toho Univ., 3. Kaminokawa Junior High Sch., Kaminokawa, Tochigi,
4. Grad. Sch. of Sci. & Eng for Edu., Univ. of Toyama., 5. Grad. Sch. of Sci., Toho Univ., 6. Dpt. Sustainable Design,
Univ. of Toyama.

HTRER DK DIFIE T E R EEEE P LIRS IC L > TRES N TWB[1]. TR, ZOREDORELITE
EESABIEEDL D BBEEAF > TEADHICIE>TWVWEIDEZHIHI?EE - EEDPRETH-TH, &
ADEBERIRIELI0 ML DENMREENTWS Z &P EEEPHERORE DO BN ARREREELL SHR
ENTW3B[2l. LALI0O M EDEWVEERIE, SAEBWEDL I REATHRINIERTY, T0LH 4%
ABOEALEIOKkmEDHTRBICHELETESR LIFEAICKW. TLABHNIREDORBELR>TWVWEEE
ZABIFHONEARTHS. BRIZERMIKRICH T2 KBEROKRKE L TEERKINEES. £, REOR
HEIGIFRIEEEDHEAEDLEICLY, 8ROy NI —J1FFEEE LTOREILIES. 8&4sE->TCLER
LEFB SN2 KIIHTREBORIRILF—2 XM NECRERE L TOMEEZTFD. £AMTREBOKIGETE
PHIRDOBEEZBETIEREEIALNTWVWS., ZOLDIC, EABROEHROERZMEOTHMIL, BAMIKICH
ZKER, BRERE LTOMA, HBROEW AL E4BHRTLILTEETHD. COMBTIIERDEIE ML
BROAHOBEDEBRERELNMITINS, BISv IICLYAINICERAER S E-TEHTEESRAN %= H
BL, #EREE -  ERCEEZFOSEYEEOLBEEHEA 2. EETRHEICCTESRL) SEBROEREEEE
S 2 A EERND N, RRICTEMEFUEEBEREE - ERGEECOBRKEITCERTLIFETHS.

FEATEREE XA ER25.8mmME I 25mmDMAFEICER L, 2C/2DEET550CH L IZ650CEFTHRELKIF
DR T2REREIMEBE, KKICBATEZZETERLE. £/, BREREIE CHLREDRE, BHEREE D
E, YA47074+—AZAXIFCTREICLZ2BRHODHFDILIEZITo>7. 550CICLERG50TCTH SRS LIER
FEERINDABRITEBINL, ZRICHEVEEEREOETIRONA. £F, CTEROERULIEICLZE
ZEREEDEETMARASD. CITEERDY, 8EY N L—AT—ILOCTEEHI SBHDH%E, WHIC
EENMOBEENICHETZEZELOICT DD, THD. FRICELRBERUEOFIEZTRT. £9, ARAFER
ODNBWMWADAHEL, ThEITL—LRNILOEHEEAFEN T EICERE, B LAANOESEEDES
ZNTNORBOERICINA S Z & TEHABDOCTERDBE Z 2 X 7. JRICFiji Image))D 75 1

v, Trainable Weka Segmentation [3]Z A\, CTERIMLEHZHME L. TOFERIIEBEZDOFE%IN
AL, SROVEAEITIEDTHS. COFEEAVBILHE->T, REEEHIPABRICER TS AIRATHES
ARDOCTEHRDO I —2%, BREI MY v I RIHEMBICOBL AT —9 5T —9 & L. ZODBEICK
1), probabilitymap (B8R EBHINIERIAFWVWEIEAREALBZ8EY KT L—XT—ILEHR) BMESN

%. ZDprobability map%z —fE{L L, EBHOBEFEMZFTHET 27-ODEROABRNTELI LIRS, ZEL
ICBITZBEDRES 1=, BMARBRFEZLH D, T I TldTextured Renyi entropyik[4] Z#FHW . BHODH
HWHLZEREZZTILN VL, TRADBRHIYICKRETIMOERHOAKDIHES 2#5HHT 5. ERE
HEOBERpE £ DBICIEp=¢§ /(& +2)DERARIIL TWB[5]. RKRTI, BREZEDHRpE KD, AT
FEORIEREE - E/RCEE L OBRL S, BREFZOETHNNILIPEERESEZBHEP ICDWVWTER
DFETHS.

AFRIE RAEEBRHAR(C) BREFEOESTHMOF LORK EEBREZBEIERAOYNICS 2 Z2HE
(19K04047) | DY R— M A2ZIFERBINTHEYET. £, SNAEBEITHREMR LYY —HEMNA
(20A012, 20B010) DEHIR%AFZ I, BBHAEMAIZR O XRCTERDIRFICIZEE Y 4 —HEAFIFAKSE
Xradia%, FEABEDREICRVIET /A=y —%FRHIETW=EEE LA BLTHTFHEWELE
El
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gI|FAS#Et 1: Ogawa et al., 2001, GRL; 2:Nakajima and Uchida, 2018, Nature Geoscience; 3:
Arganda-Carreras et al. 2017, Bioinformatics; 4: Sahoo and Arora, 2004, Pattern Recognition; 5: Hestir
and Long, 1990, JGR.

Keywords: crack connectivity, elastic wave velocity, electrical conductivity
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3-D morphology of bubbles and melt flow pattern in the
pseudotachylyte associated with Tsergo Ri Landslide in Nepal

*Akiyuki Iwamori'?, Haruyuki Makita', Nobutaka Asahi®, Shintaro Nohara®, Hideo Takagi'

1. Waseda Univ., 2. Kansai Electric Power. Co., 3. DIA Consultants. Co., 4. Central Research Institute of Electric Power
Industry

X LI : Tsergo Rittt 3R Y F, R/X—JLDLangtangttifiicH T2 SVYEREESHFEHTRELL
HASKREOHMTARYD1DOTHY, BYEAICHA>TY2—RIFS514 MK L TWS. Masch et al.
(1985) (%, gAY EBROBEIWSWAHREARE (18-30°), EALIdKFEAMIC2,200m, EEAMIC
650mLAl EE LTW3. Takagietal. (2007) (&, BHETHEERLAZY21—R9F54 bOEBICEEZFNZP)LO
VHIERWC74vyoay - NSy IERRAEZTY, I RNYDREFR%E51£13Kas Lz, a—K&¥F
Z4 MRIZEBEMM~RABmBEDORFLRIENZCEENTWVS. AL MROKJED I RTHEEZS &I
LEZZERICDWTHRET L 2AlIE KILEY /<Y TOREIFIM SN TWS D (Manga et al.,, 1998 ; Ohashi et

al, 2018%E) , Ya—RIF 54 M X MNROTVEDEFICDOWTHRET LFIIXIFE A ERVL. FTFT
&, EFERAXRCTZFERL, ERUERERICKRLEZY2—RIdF 74 MIEEFNZREDIRTOHKRR
EIRET L, gAY BRFOERAMER S TOEREHICDOVWTHRETL .

RAEHES K UCTEIREN : SEERICAVWE 21— RIdX54 NOEAMSRNE, IXYE (BHBEICHITS
BIEMEIENGBW, 26S) ITA> TEMR SNz “WTEMR" A-1 (EXH10cm) &, IXRYEMNS LHDOHTRY
EMRICADN > TFIFABEICET 5/810 THREARA-3 (EE#4cm)Z AW, CTEIROEBHIE, EARRHAR
FRDOEFEBXIECT X & ¥ F (Aquilion Precision TSX-304A) B L7=. ®EEXMHEE, RS54 XAE%0.25

mm, TEZEILDY A4 X%0.098 mm (A-3)-0.130 mm (A-1) & L 7.

CTEEMENIE, A-TICDWTIRKEHEICS IF2IBOHRRAAEZHEL, JVEDT AR MEARKER
ZREFAAZEZTNYAMA (S36W) & LTEELL. BYEEZXYHEHE LERKOXZEEYZEICE IF2K2D7
ARG MEEREL, [VEOERTELZEARADEADELS LI UORMAREBY AEDRTAEDEIC
DWTHREI L7, EAIRA-3ICDWTIE, /N TORMARICETREEMEICFETRETRAZSA AL TRE
DENEBR L. b, WTHOMEICEWTH TmmER CCTEREZRE L .

BR: MBI A-1OXZEEOCTERICD WTHRE LR, SREIBOK[EDT AT M EIEH
3~13THHDI L, ARAPREEIEHTI~2.5LHBELENHZ. F, JBORMARIGEHMHABD
TYHEYEOEMAISSWICH L THBO LT THABICER L THUTWS., 2OZehb, Ya—KoFx
Z4 MR ORMERFOTEIERFEAHFIR TROIARE L, IANY FRAOHEFERORZEIGHMAREBAOETRE KX
EVWZENTREEINS. ABOKLHME K CFRBORKRNATAD 7Y 7Oy MK 2kfEE, R HE
WEDER (X/Z=11.6~9.4) T8.9~20TH2DIZFL, EEHI/FULHE (X/Z=1.3) TIZ0.15T

Holz. f>T, HBILBMOKBDER IR (—#FBR) ETRHENMITONS. i, HOEBOLEE THO
EELMNTERAL YR E WD ERIEH SN,

FEANA THABA-3ECTERTEHR LAEER, A1 TEMEVICLEZEDDOHDDOHICKBIFEZEL TV
3. TOEHTIE, N TOEICETRNEME CIRLETICEVEZERELRZENZBDHLN, FICKEBDR
WD & DIERIGEET H2RED T ARY MlEKE W, —7, KEME T, BRAFMIGEVWRENZ R
HHNZD, JEDABVWED & DIERISEET 2B TIE T ARS MrOXREVWREHERD LN,

DELY, A1, A-3HRDSEIE, HBYIKRT (EBETROBYEEL,ED) L, Y2—K¥F31 b
MAMLTEIL T 52X TOBMICKE LIhREEGIOERE DREZEICH D BHBIMORZRTEEZILON
5.

B FA>THR :

Manga et al. (1998). Journal of Volcanology and Geothermal Research, 87, 15-28.
Masch et al. (1985). Tectonophysics, 115, 131-160.

Takagi et al. (2007). Journal of Asian Earth Sciences, 29, 466-472.
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Ohashi et al. (2018). Journal of Volcanology and Geothermal Research, 364, 59-75.

Keywords: Tsergo Ri Landslide, pseudotachylyte, bubbles, 3-D morphology, flow pattern
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[Invited]Ultrahigh-pressure pseudotachylyte

*Tadao Nishiyama'

1. Kumamoto University

HMEMBDERAE LTSNS 12— RIFS5( ML, BB THROEAPLERTY NLOAY S VENSHS
NTW3, CNETHOLNTVWEIREEBETTER SN 2 —R4XFI4 ME, /o z—EBFOI/O
HA MBRDEDT, ZOEHNIFTIGPat InNTWB.SObhbhiE, AMNEHROAREEREND, T /4
I VEY NEEREEVBEEY2—R9F 48 (BBY2—KRYF514 MMEIRK) 2RRBELEDT, Z0DH
MEREL, KESHHRBMENEZZFERT 2. AFEHFERESEEELOKESERERE T, BEEWERE
EEFREL, VEOBEMAELLOCICIEEMED. FLREAT VY YV10EREET 2EAL—BER
MEEEERIFERLEFRELTEL, EXMEBEREREOEERREZED. BBOBEEY1—RIF31 K
&, ARMFEOIFEERICHES DT IDIETHRAS YT aICETS. SHEAS VY aTIE, HRERED—
mWiC, BREMEBEREROCICEEMRED, KNI EFITFO/NEFELRSTICTAY Y (R2~5mRKDEES
) &L T&ZEN5. Nishiyamaetal. (2020) &, SHEAZVIa2DRERSE, 70344 b (IeftEHIC
ET250) B5WICEBY1—RIF51 MREAOLIAIVOFAVYEY ROEHEREL, ZOFHXS
VIUANBEEERETHDIEEZHALMILE. BHEAZ YV 10MRIEREIET7 Y FI54 M+ TR
1 hOMAEDLEEBL, AR - IRV A MROIFEET S, BREKEO—WILZIDAE - 721 MR
I - T, MIROAERELIES (carbonated serpentinite) &> TW3., FH-RAEOARKBIES N EES
WELTEL, ZORICEEY 21— RYX514 MNRIRDET S, A% - RBIEZOIHYMHEAELEITAE+T
TxRYA4 b ROTA NT, DPEDOERA, 7z0VvMA NS ZEDHD. BBV —RIES51 MEIR
DI EDL T IFEANICBEDAR - kBIEEZECRALTHE. BEE1—NIF5414 MEIRICIE, h9 05
YA MRERE R TEHY S HERBMAEBE RSO’ H D, EEL5EPBBEERTH, H7RIEEEL
THELT, BRRERAEERoNnAV. LL, —BICHELKBERBEEZET 2E8IREONS. Z DK
BIZERT mmAIRTIEFEACHAOARDANSLRZEDE, ¥ Madhbe L, A%, KOS b
EESEDNHD. BREDGE, TR A MAKRBEORLIICHY, AELIS KOS MIBTREINE LD
BB ETRY. MICHBANY T RY A MEELTETS. ZOMBIE AL MDSOR5EBEHIBISh 5
o, BAY1—RYFT4 MRIRIE, BRARBRLEEBSE, Y2—R9XFSMAMNTHREHMLE. IR
Y4 NEREDBMEMIE, Kakizawa et al.(2015)IC & i, EKDIFE, 6 GPat EEICEEICRS. 26
TaA—RYF54 MERICIET A 270814V EY RAEFEN, TOERFZHEIF2.8CGPallLE REE SN D
(Nishiyama, et al., 2020) . F¥F/-bhbNIEFRALEERY 1 —RIYFSA NRISF /A1 VEY REAKE
R|ELAE (K- AL, 2019) . F /914 VEY REERIEZRETI~2mmBEOERHNFELTTZELI 7R
RFBFICEL, B5~30nmODF /A4 VEY RHFOEEERTHS. OIS XA SROEAHEED 5

h, OVATF—791 NOHREI’HERINE. THICEVEENISDOIILT VYA MEGEBIRBINS. EiF
HBERICEEAYXT—514 NOFRIZEREERTIE, 1000°C, 13GPaTHIILTWS., E&Ya1—K¥%
Fo5M4 MNRADHRSNDZABBEETT YA NOHERE, FOYA NOBETFTTCOLR (ROXA b=773
JF1 b+ TXYAN) Z2RBLTWS. COABRANTZITFHA MDSERLEEDTHZ ETNIE, £
D EEEMIE, 450 CT5GPallEeRs. Mk, 3DDMILAIER (XT2YA NERAEORBE, +/4
AVYEYREOQAVIT—51 NOEE, ARBAERTRYTA NOHE) 5, TOEBYa2—KRIFI1 M F
RiEEESRMGE (5GPalllk) THEKRIhEHRmINS., LHL, COEAFHIIEABRORE (X7
YaiERA) ODEAFHE (2.8 GPalll) ICHART, BETES. CORENEFMEEKT ZD7E55. EET
I tectonic overpressure modellC & W E#BRZ A& 5. BIFSHA Kakizawa, S. et al. (2015) JMPS, 110,
179-188. Nishiyama, T., Ohfuji, H., and 11 others (2020) Sci. Rept., 10, 11645 K@k - #ELL (2019) ¥R
ZR2019FFRBEES
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Keywords: pseudotachylyte, nanodiamond, ultrahigh-pressure metamorphic rocks, Nishisonogi
metamorphic rock, tectonic overpressure
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Volume-increasing reactions fracture rocks and self-accelerate fluid
flow in the lithosphere: Experimental constraints from MgO-H,O
system

*Masaoki Uno', Atsushi Okamoto', Noriyoshi Tsuchiya'

1. Tohoku University

R Y MLICE T B INKRISPREIEERIGIE, BB S58+%E OFEREE & ERD 720, IKHEHR
L, SRERESE, RISEIMEL D %(e.g., Jamtveit et al., 2000; Kelemen et al., 2011; Kelemen and
Hirth, 2012). LA LANS, GRERRISERAFAEI S ET, RAEARBERVSIERIGZHEETZIED
Y (e.g., Andreani et al., 2009; Peuble et al., 2018; Lisabeth et al., 2017), RDHEEFRTEI &N TE
BRODHNIRIRTH . AFETE, FEEERGOT7FO/MEE LT, +2ICREEENIRL, ZREDE
WERADEBTE 2R 7L —A(MgO)DIkRBEE BV, RDOHE-IKEBZGEBEDIEER % RRHNIC
BRI

VERBERDODELD IO J L —AEREEEZRAEL, REXKBRISERETV, RIGICHED BERE
LAEHA L. ERFMIZEE200C, HE20 MPa, LRFRAES MPaTH 3. IBDHEME DR ER
I, 3x107%,4 %107, 8&LU<107"" m*TH Y, UTTIE TEBEKI, ThBEK, MESBK] v 7Le
e,

RY L —REEERDOANZ-KBRZEE, EICHERERICKELE. B88KY Y TILTIHRERN 21
DERD LD LT, EBEKY Y TILTRBERNIHULEF L. ZTHIREBERRISICE W TERE
EHPRICER LEMOTOERTH S, RBEKY Y FIVEHRENLEEERL, BEXRN—B2HED L
BIC2HTER LT

BERNSBOLEY Y TV TRRESHEEICETLT, ZRABEELTVWAEDICRLT, BERENLERLE
YV TN TIERISHTEEICETL, BBMICIIENMELTWL. IO LEY Y LT EDRIGOTHE N %
BRY SO, TREEBOEE] / TRBICEZH,0DMEERE] Ol (V) 25BLTHDE, BEKY
v 7L TA0-400, BEKY Y FILT0.7-3.0, EBEKY > FILT1-4 x10°ThHo7=. $hbb, BEKY YV
TIVTIRIKORBNIRBE YV EFTDERVDICH LT, EEKY Y TILTIEKDZENEL, ERICEELRLK
BPERRIGLTWRZ E&RT. MELY, REERBEE RIGEELYY, FERERGICEITZHFE—K
BREEZICKREAFEEZRIZTT I ENDD .

2LV ERIGICE ZIRIEDRERKIEZ, Shimizu & Okamoto (2016)DERIES L (DEM) I & BEEY
IaL—YavoRREEBANTHY, MEHEREROSVEEDORELLLHIA DA BDRBIEILDORRTIE
BEENEFLRBWCEARBATEIIENTES. —FH, RADMPALABIZBEWTIE, ZLDOFHETRIGERE
E>sRAEBREERY, RADEKEILPHALABDRBIEELICE T 2BRHERERPTZIENTE
5.

PlE& Y, KEFE T, ABEERIGICEWTHO T, BEICEERSLLERLIBDZEERLE. Ih60D
RISEIES B Z72HIC1F, EBICBVWVRBEE SEVERERMICEY, BRNASHBIEZELSES
ENRATHY, TOHAE, BENAERMIRICK Y RERNSINEENICIEINT 2 EPHFINS. UL
DHMBIE, VY RT T T7DMKIEPREEIECD A W= X L, SREEIEICE 3 LR EMBEE DOINE
b, HtEMIC L ZEBOBLOFIER S, HaREa-RAERGOEREPLHEICEIDEEIONS.

(51 A >C#ER)
Andreani, M., et al. (2009) Environ. Sci. Technol. 43, 1226-1231.
Jamtveit, B., et al. (2000) Nature 408, 75-78.
Kelemen, P.B., Hirth, G. (2012) Earth Planet. Sci. Lett. 345-348, 81-89.
Kelemen, P.B., et al. (2011) Annu. Rev. Earth Planet. Sci. 39, 545-576.
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Lisabeth, H.P., et al. (2017) Earth Planet. Sci. Lett. 474, 355-367.
Peuble, S., et al. (2018) Chem. Geol. 476, 150-160.
Shimizu, H., Okamoto, A. (2016) Contrib. to Mineral. Petrol. 171, 1-18.

Keywords: Reaction-induced fracturing, Reaction-induced permeability enhancement, Hydration
reactions, Carbonation reactions
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Antigorite deformation mechanism and coupling depth of shallow
wedge mantle

*Takayoshi Nagaya1, Simon Wallis'
1. The University of Tokyo

EAHPRABHEDHRET) VUM S, KUMORBHAKEEE ZRAT 2720I1C1F. LAADRT Ty Y
IYNLVEOAY T v IEB)ICHEFRBEINLZYY MURBIRETHEZIEEREINTWS, FLZOEE
FE, %< OFEENALAAHT CRKDEEZIY ., 70-80kmEINTWSE, Zhid., BEFZENEHRAD
TL—PMDOFHRBREBREEEIKELTVWAWI EE2EKL, ZOBHIFLAAAFTDY 1 IV R EEfRY
5L CEELRAKRBABELER>TWE, ZOFEETIE. 9y IV MUCEICTYFIS54 M SRR
EAFEELTWEEEZOLNTWS, Z0ED,. Dy IRV NUICHBITEZTYFIS54 NOERA D= A
HEEALSMNMITBHIEIE. 1) MARAABDZRMEKTY MUEEBOL A0V —FHEDRRA, 2)BET) VI
Lo TFHEING T L — NEEBEBFEOYMEZNRIBREICOBRNZ EEZIOND, AHFETIE., VzvIT YV
MLICB T RIEEDERA N AL ARATZI LT, L — MNEEEREINLHARHDREBEICKTE
LAWERZHESNCTDIEBMET S,
INET, PVFIT74 NOEBADZILIZEBRESNTEY., ()& —7, 2 F>vo¥% Yy 7O
T—2a vtk BEW. RRTARYICHED EBALOER(GBS). T EET COILE Y ) —T %, AR LRV
D—THRRINTWVWE, EREBRMFEREEREZE I NO—ILT 3 ETERNEI SEFERFETD
ERAMABNETL TV BRREZEI ZENTEE—AH, RATOERICET2EARELABHRL TERETD
ZEDNTERVWEADLDH D, AARTIK. FUFIT5714 Ml EICEET 2 RABMFICHS T 2BREFERT
%, ZOHMBE TR ONZEALRISBEEAEEHI S SEHABEHOREHORRETREICT S, ZOLHIAR
EEZFRERKRT2EBE2ERIZIET. RADEABRE TCOEHBRDERETOIIENTEZREEZILN
%, KR TIE. TOEIBEHERTOIEEREDD, RADEAEE TOEHEBLERT 2 & TH
LWAIRAB2ZENTER, EFRNICIEEINHERDDEEHEEH, SBMHRODEEREANDEEHESE
126 T B i RELERE A (CPO) P LMK 2 ST BB EDHHOLE - ZHAST7YFI514 NOER
ANZZALEHE L, RABEMSIXOEPRI=RNEREHFibg R UOAZ LS, SHEERLAET7 Y F T
Z 4 MESCE R ORUNERTE & AL s,
ZORER, NFSLCAZBLEBICOT ADOEBIICHE D FENRBMEEEDENBE S MR o7 (1) BEAHD
%but:ﬁéb\ TYFIZA DO EREHAEMEICTEITICAS LD ICBARICOERT 5, i) EAHDEMICHE
. LMK A B TH b A BEIRT A B ICEIT A B-type 7 ¥ F IS5 4 FCPOMBRREICTERR S5, iii)) CPOD
3§J§’P(001)E0)lﬂﬁnt LT, EHOEBMICHEVT Y FIS5M4 MFOBRIEZORMALYERLAD
SBIMEICAMN > CTEET %, iv) BEICHADDST, PYyFI74 MIBRROBRAME., AR, 7AR
J M, EETROERHERICEEREZERIRESAAW, UEMS, PYFI54 MIEHDEIMICHE>TEH
fmd2—AT. ERNOEELPHEBMEIESNLEWI ENESNMIAR ST, ZDEH, PYFIA534 bD
GBSIC& > T, B-type7VFI54 FCPOETK - FZFIBANL, PUYFITT74 MEBEIEH LIZEEZ
5N,
KABERDISHEINTWE TV FIS514 FCPOD% < IEB-typexE R L. Ih5DEIEEEKRIFFTDB-type
CPODBEE—HT 2, £/T7VFI71 FOCGBSIEEARFRENLERESINTAD., AARTHERLAEFAR
DORABEOEREDE—VBE - EAREDLS, AMETIEY v P D%kImL S~500-550C, ~0.8-1.0GPaZ
TDVTYyIIVMILT, GBSICKBT7VFIAT74 NOERHNEL FiL. GBSOEFIZ & > TB-type CPOA
BT DI EERRET D, 7VFIT4 MEZTOREREED S (001)EL TEEREFREEZRL. (001)ELTH
aB A MICLERbE S A CTHRICERERFER 2 T EREAMOBR WY TH S, TDH. B-type CPODHEL
BRRIE, COEBREAMICERL TIRY LT VbEABEIMARICETICARS LD ICERHIEEET 5 2 & Tt
BATZ %,
GBSIZARBEMICIIERIERTHY ., BEEEMEEST L — MERITA> THH T 2EAETIE. B %8|
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SR DICHELIEMICAIL. BREOEREFEIXMES, FIORSICHATIEEDRHICEKELTWSEEAS
hz, ChIZEEBEICERZL, BELTORAAHHETEERENAKRL TWE I E2HATE 2,

Keywords: Antigorite, Deformation mechanism, Slab-mantle coupling, CPO pattern, Wedge mantle
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Deformation-enhanced dehydration reaction of antigorite serpentinite
at the slab mantle conditions

Sakurako Okude', *Ichiko Shimizu', Mugen Ogata’

1. Kyoto Universituy

MAIAAHT TR P RERMEIL. ¥V MLRZ THORHUE D IRKRIERE(~650C) I0EZET 258X THF
HLTWBEWOERIHY, ZOREAN=ZILELTHEHBELERICK ZEKEEEI’EBRSNTEL, Z
ZT. BRKHEMEEER A RERMICIREE T 2 72O IR A BRIARMSMTON TE D EROBEENFEY. AVWS
TeiE DRIV PEBMO SRR EICE Y ERZNWEEEIBRESNTWVWS, ARRTIE. RZTIV ML
ICHERETDEEZONZTYFISA MERBAEEWVWT, FE60km DR ERIBEDORE A SLEERE
NEHTT, BIEDOHEREERARNDEOICERERES IR, ERAPE LT, RBERTDOT Vv
FOASA MEREERE L7z, AigiEXHE, EANTTZ VFI54 MCEDHY, —HEERENAESD
ZENSIUDHIYEVTICLUFHIChh o, HBHE. ERS mm. 314 mm OEZICKT L TH
Wi, ERIGEXERXRRE 2BV THEO0.6-1.7 GPa DEETH T Ao 7z, MEHUE DRRKET & Bik g DEEE
EHET 27012, REIZ500C &£700C TH IRV, BEE—F (3.3x10%sec’’) D#EMAR%E
To72, 500C. 1.2GPa TH IR >7RRTIE. ABITL2ICERE TEFE LI HEL . RBREBEOFAEIC
ERKRBIEASNT, AREEHERMIBICLZ2EM I A5NTz, — A, 700CTHEAZEZ3DDER
T, HBERHNTHRRL, RBREEE VY —THICEFR Lz, BRROLBE (Z/KA) 130.5-1.2GPa &
Botz, NETFT—F TREMERLED, ONRERICIE. SR2E<MBRIZEQIINMINTBICE Z208L 7
BELRONH, ERENICERZLEEWVWIZEDNTEDS, £/, 700C TH IR > 7-EBREURER D
EENEFBEHBBICL 2BERTIIMBISO > THEROA Y S VA (74ILVATIA ) BNMERLTERLT
Wz, &7z, 700C, 1.7 GPa OEREUNERHZ I, MBS ICER (TVRY94K8) PREGLEERL
TWBIZENITURHAITYEVY I THRREIN, HBOMBRPEMER/ARARIGEZRELZEEZ SN
%, ISHICALERGETIT>HRIIERTIE, HARZEBRLBEREZ RS TEFLENDODE, RIGOETEIHEI X
nNTWhk, ARRTIE. KELBAETE3IEH T &I AFRKIEEIETIEAL, ERENICER LERED
BFT2EH (ZZTEBRKRILE LR) BPRESNE, RFRTHONL LD RBEFICL 2 RINMEEICE
W, EBORZTIY MULAETEZDOE D RERKEENRBETCWDAELELNDH D, POERBMEDOXH=ZX AL
E LT, IEDIMAKRIGEEFICLY., BEOAYVS VEICIRBEIELZ I ENEZ LN S,

Keywords: serpentinite, dehydration reaction, suducting slab, intermediate-depth earthquakes, high-PT
deformation experiment
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Oral | R2 [Regular Session]Petrology, mineralogy and economic geology

[1ch309-13] R2 [Regular Session]Petrology, mineralogy and economic
geology

Chiar:Hikaru Sawada, Kentaro Yoshida
Sat. Sep 4, 2021 1:00 PM - 2:15 PM ch3 (ch3)

[R2-O-1] The formation process of Zebra rock indicating a paleo-hydrothermal
system
*Hirokazu Kawahara1'2, Hidekazu Yoshidas, Koshi Yamamoto3, Nagayoshi Katsuta4, Shoji
Nishimoto®, Ayako Umemura®, Ryusei Kuma® (1. Graduate School of Environmental Studies,
Nagoya University , 2. JOGMEC, 3. Nagoya University Museum, 4. Gifu University, 5. Aichi
University, 6. Institute for Space-Earth Environmental Research, Nagoya University)
1:00PM- 1:15 PM

[R2-0O-2] Zircon U- Pb age from the Tanigawa-dake Quartz Diorite: Potential for
new zircon standard
*Raiki Yamada', Sota Niki?, Hayato Ueda', Takafumi Hirata® (1. Niigata University, 2. University
of Tokyo)
1:15PM - 1:30 PM

[R2-0O-3] Soft clustering analysis of a felsic igneous rock database
*Taku YUTANI', Tatsu KUWATANI', Kenta YOSHIDA', Kenta UEKI', Atsushi NAKAO', Mitsuhiro
TORIUMI'", Naoto HIRANO? (1. JAMSTEC, 2. Tohoku University)
1:30 PM - 1:45 PM

[R2-0O-4] Petrology and C- O isotope geochemistry of meta-carbonate rocks from
the Hida Belt, Japan: Potential significance of dolomitic marble
*Hironobu Harada', Tatsuki Tsujimori’ (1. Tohoku University)
1:45 PM - 2:00 PM

[R2-0O-5] Fe(lll)-distribution at serpentinized crust-mantle boundary within the
Oman ophiolite
*Atsushi Okamoto', Kazuki Yoshida', Ryosuke Oyanagiz, Masakazu Fujii3, Yasuhiro Niwa®*, Yasuo
Takeichi*, Masao Kimura® (1. Tohoku University, 2. Kokushikan University, 3. National Institute
of Polar Research, 4. High Energy Accelerator Organization )
2:00 PM - 2:15 PM
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The formation process of Zebra rock indicating a paleo-hydrothermal
system

*Hirokazu Kawahara'?, Hidekazu Yoshida®, Koshi Yamamoto®, Nagayoshi Katsuta®, Shoji
Nishimoto®, Ayako Umemura®, Ryusei Kuma®

1. Graduate School of Environmental Studies, Nagoya University , 2. JOGMEC, 3. Nagoya University Museum, 4. Gifu
University, 5. Aichi University, 6. Institute for Space-Earth Environmental Research, Nagoya University

(B8] SERELHTKORIBSTELZ)—FHYIREIZ. EATRICEHENRNY NEFE2BET 2, |
E, ZONY RYEA-RERIGDIEZHEFEPRIGD I A LRT =)L EHBTE2FELHNYICAD EIEEINT
wal

ML F N L —HERPICET Z2ETSOv JiE. V—EHY IRV Ro—fFlE LTSNS, €75
Ay 2 ITF4 7HAZROVIVNEBHRICL Y RICE L. BLEREEY(IREREE) D 572 2 8mm~2 cmiBD 7k
BEONY REKRETRT, E750v VP ETLIEBIEINERGN S50 kmBL EICE->THFm L. LisoithE
ARY M-S TELETREEAH S, ThET, €750y 7 ICET2HREEEH 213, 20WE S
Ot X IEKRAEBTH %,

AFETIR, T750v 7DKEEEICHKNY REEBOSA-RERGOICENREELRRS, 512, £
750v IMRICEELMBARNY MP#HNAY ROLBIKZEEANDICHADIREEEIRRT 3,

(BR] BRER XRDAMRU I IV DHAIMOFER., €750y VOXEERILYIE. BHIRIO AR
FROTES (AAYF4 ~ BBER) THD, FICHTHEIOWT, FIFPEEGHSLZETSAOY Y
DNEAFEMO CEEH SN, (1)AFYFA K (Kao) ICBL YA T &, (2BBEA (Alu) ICEL Y 1 TD2FEFEICH
FINn/, XRFOWICE Y 1 T7OLEMMRIFIABRICERY ., FICH/AN\Y ROFeBEIX. Kaod 1 7H
“9%. Alunt"30%& KERENRH SN,

XCTRMICK BRI Y EV I Tk, #%/1\Y RhDFeBEIE—#H TR <. Ny ROFANIRTE L IR TR
DREE—7ELTHOHBLTVWS, ZOERIEY A 70oE750y IV THELTEDON, —2DH VT
FRICBITEE—7DRYIZZETEALARTH 7=,

(ZER] €750y 70%taMEaahbEDEWVNE. ESMEREBRKIKOEE T, BKDEBEPpHDE
WIS L TRETI2ZEENTHEH-BEATRVAA ) T4 MB)EL—HBLTWS, chigET750voh
MK EEEWH - HERLTWVWS, 52, Kaod 1 TICHERTAIWY 1 TICEREICEEFN D8/ VR
DFeDFEIE, FeDBMEDBREXREMHEZRML. Alud M4 7OEHRICEAS LEREDANLYERETH 1=
ZEERBT S, EREIC, BEAFTICEWT, BBEAGFRE ALY 74 MFXYBKRRIGELS. SUEE (O
D{EpH) DFEEIESLTWSE, ThH5DOFRERHIDS, E750y V0T EMEAEHLE EFSBEEDEWIE
HEKROETILERMNTHY ., BBUEBKEBENY RERIEFECARY N TELZEEZIOND,

¥I750yIDTHRYY TTROLNH/NY RRADFeEBEE -3, BELAERREREEDORIGICES
BB DY 702 ary 7OV NeRRBRIIENTE S, INhiF. FeASTBMEERKRANRE DHBESHICH
EMICEENTVWAERBRIEEY E DPHRIG L. FRICHESIpHER T, RIEPDFe A BB L= & T
ByazeTcEd, b €750y /hICRBBEIMIZIZFSENTVAVS, ABEEOMMISOEET
I RERIGSLY D EEIERI N T WS,

€750y 7ERICES L-BKEEDERFEE LT, RIMLEICHHTZ2HV T TROAILAY VUK
LREDFINESOND, TOEERIENE-FEH > 7)) PIROKXEMRE & IZIFARFE T, HIKFEERT
REBRBICHELASEZ ARV N LTEEINTWS, AFRMETIZ, E750y 75K T 3HESE
ICBWT, Zh& Y EROFERTELEKNBEHIEICD—ELITTHB I EHEARAMEEIFT 5,

(] AHRICEL-T, €750y 70REICOVWTUTOENALHER ST :

- 750y 7ISERMERIKEENICEEE L TR L -

PRV RIE, BAESOBMBKERETPORBELEDOPHRBICK ZpHBEFICL > TELLEEILOND
€750y IOERICEAS LABKEEE. hYTYTROANAY) VIBKIRE EBEET 2HEENS
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[

e, BNV RBO—HHEOFeREE— 7 ORY IEELLFFEOFEERL TV, #oT, FEEH
ISWB Z&T, BKERBIKRNBET 2L DOHZ2BKROFLDAEEEZHHNTZ 28EELNH D, BAKEE
DEERKORADEAAEHRT2ET 70y 7id, BKIEEBREOEMNRFLINYICRD EHHFINS,

[3z#k] [1] Yoshida et al., 2020: Chem. Geol. [2] Loughnan & Roberts, 1990: Aust. Jour. of Earth Sci. [3]
Retallack, 2020: Aust. Jour. of Earth Sci. [4] Yoshida et al., 2018: Science Advances

Keywords: Liesegang band, pH buffering, Hydrothermal alteration, Iron oxide

AAVF4 F (Kao) 214 7
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Zircon U-Pb age from the Tanigawa-dake Quartz Diorite: Potential for
new zircon standard

*Raiki Yamada', Sota Niki®, Hayato Ueda', Takafumi Hirata®

1. Niigata University, 2. University of Tokyo

1.l F LI

TILAY DU-PbERBIEIE, FISEFEDLA-ICP-MSOFEMALE EEHICKESHFHEL, HRBPIECERL
TWHBERBEDVEDTHD. TORHERICITERELTMT 272D DZERK D, EEREBERLLT
W3, HEMICERL TWAEED)LO Y & LTIF91500 [1]%Plesovice 2] ENEIF SN 5. HETIIH
SROERERTEVIILAVEAEDORRERY, TMakWHEBEVWIIILAVIBREINTWRHALEZ L. B
ATIZOD-3[BABEI )ILAVELTERLTWSD, 10Mak Y HEEWNEPOEED YL OV AMT 57268
DOEEFRIIEELARV. ARRTIEIFHMARICOA T 2EFHEREEOHLS, BED )V ERYES
E2A (TNG1) #H®EL, BEWVMEEIIIIVORIZEEL TERAEES I AR>TWVWD. ARRTIXZOHE
RAREL, TNGIOEBES LIV ELTDRT YO VILEERT S,

2. thEBRE L UY Y FIVEE

BTN 0B IR EA/NEARNZE IR - BERBEICMEL, EICHHOARNRE~TERENKE
MDD [4]. REENS1E3.91 £0.27 Mahr 53.10 +0.39 MaD BEFK-ArER[5, 6] 4.4-1.9 Mad )L O
VFTER[7TINMRES N TWS., IS YV TIL (TNG1) BEEAH-> TWa Wi OEEE RS T, &
A, A%, hVRA, 228, ARA, EFEA, BREASSUS-F9 VRBIEMI SRS, TR
TRIAMBEUOYNLAVHIBIRDIEHE L TEENS.

3. IV U-PbEK

FE LYY 7L (TNG1) =L, K&, Rv=r7, BHE, EROSBEEZELTIYILAVESBLE (W
100 g T100MILAE) . DBELAZD IOV EIRFIUBEBICITIV ML, AV—KLIRvEYR (CL) %%
BELLT, BARERMMBERPHERZED213nm ND-YAGL —H—F7 T L —Ya vy AT LkER
L 7=quadrupole ICP-MST Y I)L AV U-PbERZBE L. TNG1OYIIL AV DHRARIEE L300 umilXk
U, BEERREHRTERTHFIEDRCBVRFTERTEDHIZ L. U-PbEREZAELZHF (n=28) @
3B575% AT aA—4> b YIS, 3.42+£0.08 Ma (MSWD = 2.2 ; probability fit = 0.2%) D**8u-2°°
PoINEEHER ST,

4. BERABE LTORFY v

BonAYIaAYDEBYEREIX, TNGINERMICHETHY, FREIEBICRCFTEEF>TVWEILE
HARELTWS. RPN VOEERBICERIND6DDREETRLTWVSED, FNICRAIETNGTIEEH
EREBEEABNE LTORT YO v LB HBEEAS. O IPo/URKRLLDHETEIKFEE22E]  FRIE
DEREIFNEL, FREOBVWEEFW ZRLTWS. @ IEEMSHIDVAVZ E]  75%DRFAIYI—%4
v hEHTEh, ZREAIFDRVEEZISND. @ TAEICELAZUERE]  URERRAEREDD, BIEIC
+aRTTFILDEONZ. @ ERBENMIEICELAEDTHEIE] A9 MEARERZITTVLA
Wieed, BIEICELTWS. @ MEREIOREN AR FORES]  BHFE L TEEEICKZVWEDT
EEWEDD, EHRERIET DI EIETEETHSD. © —RICEERTEZZE]  BEFABEREL, #
VINDWEBIRLIESKRELRWVWEEZLONS. T, FRAZICEILRARERELTWVWS. UELS
TNG1IE, FERBEIILIVELTRT YO YILDH BV TILTHEBEEZILNDS. LHLANRS, YL
AVDRYVYT—RELTHILYT 2701C1E, RAMEFEEEHECHBOFE (FlZIEMC-ICP-MS¥» SHRIMPZ:
E) COERDIAUENEENS.

(HR) YV TP RERFIEE—EE (yamada.raiki.geo@gmail.com) FBTITERAE < 72X L.

BIAMHR [1] Wiedenbeck et al. (1995) Geostand. Geoanalytical Res., 19, 1-23. [2] Slama et al. (2008)
Chem. Geol., 249, 1-35. [3] Iwano et al. (2013) Isl. Arc 22, 382-394. [4] ZRIEH (1981) 5ALD1HE
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Mg M#8%ER1 & LCRGAE. (6] IEFIEL, (1992) Ak, 87, 221-225. [6]£#k (2016) BEBRIL
B IEMEMRIRE, 20, 85-104. [7]1FER - ARE (1987) HM4FMEFLEE, 194.

Keywords: Zircon U-Pb age, Standard, Tanigawa-dake Quartz Diorite
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Soft clustering analysis of a felsic igneous rock database

*Taku YUTANI", Tatsu KUWATANI', Kenta YOSHIDA', Kenta UEKI', Atsushi NAKAO', Mitsuhiro
TORIUMI', Naoto HIRANO?

1. JAMSTEC, 2. Tohoku University

KB ERZEMBEE] ANUEDOEZERT — Y IFEHROTROEEELRMNT 2ERTT—9THY, &
MBI AT LI W ELL DBFREMHTEZ Z2TBEEARBOONTVS. LHALERTOT—FIETER1E
DOREXZEEH Y ELIER, MRE2 T35 LETOEERIZV., BEZNEET 21-DICSEEMRTOEEE
BREDHEBHNAFERICLIIEAEADT7 TO—FHRINZ LIICAR>TEL. HEih Y EZETERT
FT—=YEBHMDINIL (BRAERDT I =0 X351 E) I8 T BHF326] TlkPetrelli and Perugini (2016,
Contrib. mineral. petrol, 171(10), 1-15.) ®Ueki et al. (2018, G3, 19, 1327-1347.) 2 ERKINFIHEZ DD
#»H3. —H Tlwamorietal. (2017, G3, 18(3), 994-1012.) IF#EF4 L2 E & L THABIL+K-meansiE (KM)
EREBMET -9ty MOEARAL, TREDOEROHBIICENTHEZEERLE. —BIICHEEA LS
BIC&L 27— 9 BTISIRRNREITERY, KODT—9 2y MOFRNLBBITICENTHS. TITEARE
TIEBERR LEBICL 2T —IYBTOERI2BWMEEZRIAIANL, KREDT—F Y MIRLTEEDI S
29V TFEEERL TRRA LR L.

(B EFER AMETIIERET —YX—R " GEOROC” DZIE, TAHYM hOWEBTHRERT —9 %A
WT3D2DIZRY YV ITFER KM, BEAVRADHEETIL (GMM), BEtDHETI (SMM)) #R%EL, Bf
MOELREAMHABENARD ZETEFEDKLET—IR—IIW T ZEAATREMEEZMREEL 7=. GMMIZ
T—YRDEEEEBOAIANHEONME LTHREILTZ2FETHS. SMMIFERDHLY HEEFOE WD
FORESETILTHY, GMME Y EANEICTERALFETHS. S0, FBLAENTA—FEHEIIZEI TR
SDERERTOERMMEEHAT-. XRFCOMTREAIBOMETRERT —%

(Ti, Cr, Ni, Rb, Sr, Y, Zr, Nb, Ba) /K& T2 & T, BARKROT—IIN2TRBLINE. Th
S5iICABILERL-DBICKM, GMM, SMM#%1T>7-.

FER] TREDRAMAKL T —4 TIEREDR WRIRATRES > 7-KMIZ, BERESDOHWETHRERT -9 &7 7
NV RBORBATIFICEWTIEI E<HEEL A o7z, ERESEIEREELRT BET—YDDHEIEM
THDEVWDZENTHEEING. GMMTIRR I SR I Z6LLEERE LEBEICEMgRILE (HMA) PR
EFEEEIMICEEMICHSNBEKY L 74 b (LKT) ICHEY T2/ IL—ToHEICKIILE. L LANE
IS HEING -, SAFNBRRORBLENLZIZRAYERONE. —AAVRADHELY EBHFDES
ANEICHEINICK WSMMTEE LER, JWULLBWISRIBDERE (4) TEHMA, LKT, ZOM0
YLT7AMNBELUTANLITILA)BRIDIEOEGREICHYT 27 )L—THRESIh, KUEDEZER
T EEBOEVERSHORASTETILOBAMEABVWC ENTRINDERER >/, £, GMMP
SMMTIIFERDHED/INTA—F (BIFRYDELRHHEIEITINGE) IRELEINhD. &R IDH
RITERBICH T2 DO (EHEBP ML Y R) @ZFEBEINERASA—SDEICLYFHE—N - ESHICIE
ZABIENARETHD. CNEERTT IO OBRELFRFLOOAREEAENLRBRETREICTSE
DEEZLN, BEIWETIVORMTH 3.

Keywords: unsupervised learning, GEOROC, felsic igneous rocks
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Petrology and C-0O isotope geochemistry of meta-carbonate rocks
from the Hida Belt, Japan: Potential significance of dolomitic marble

*Hironobu Harada', Tatsuki Tsujimori’

1. Tohoku University

TRREIES (BRIKERIEHREY) (EILHICIEEEBAICEL. ZOHMEREERRPEAMEERICERL
EAE - HIRKEENARIE. ERRBIESDORS EERFZHORELIT TR, RAEADERR S RE-5H4E
BERREDEEMNLRFZRATTAEICT 5 (Harada et al. 2021a; Ogasawara et al. 2000; Satish-Kumar et al.
2010 &2 &) . —f&IC, BB DOERKEBESDS  FHERIBNMEEH. REEHIMEDERRISICE 2T
CO,ZMET %, f>T. ZORKMBENRGOEMRIMFHICH FSC0O, (RTECO, M) DEEEHLH
ICTZLETHEETHD, ABECHEIREFOAREENS IS =174 MEERIERA % # > - ENRIRERIES
DFMREZBNAL. 612, FOTA NEXREBAZAVWHMERLRZEFZOARESEICOVWTERBNT %,

RV LR~=B RO KEEFGOIFEETF % A& T 2RETIE. BE20EBICERZOERDIH > 724

(Harada et al. 2021b; Sano et al. 2000; Takehara and Horie 2019742 &) . BAZ - KL ZMIARIZEHE
L TW/z, &ifi. Harada etal. (2027a) IRBEHICET 2 RO M2EFRVWKEBARUVAKEESICOW
T4 70y YV JIC & 2 REBIRIM Dk (C)-B% (O) DAY ERMAER DT % TV, BEWC-0OF
RAFAR ZRE L= (8 '3C = —4.4to +4.2% [VPDB]., &80 = +1.6 to +20.8% [VSMOW]) ., &Whb
. BWS'PC (8°C=-4.410-2.9%) ORIREES G, KEBIEMLY & HERIRIY & O TORREBREIC
£B8PCETETY., 2. Z<OABARRD § PCIHRBRIEHBENOHBEANTHZHDD, BRRERGIC
S UCaBHBERETM L. RREBRGOREICISL TS *CERIESD<., —A. § PORRKBIEHREYIC LA
TR KRECERIENY & ORMATHRETHET 2, LHALANS, § P0DRERFRHLNZED
D. SrEfIEL (B7Sr/%0Sr) I RERIEHBY D Z NIEWMET, MEMARMALZERL TUWETENENS
W, REEEDODERKBIEEDZIE RO NEEFERL, WHhPZKEBATHIIHBICROYA NEXER
EET 3, ROVA NEXEBIZEMgARE + KOTA h + DADAT (Fo,,,  —EERAEIL) Ol
HEDLEERS, VPEDRERYIY / Ea—7 M N EEED, EMgARAIXEZRA RO NOBERER
EL. KEATHEHREAMES I EDTERVWRABEDENZTREICT %, £, DALARICIEIDENLRRAESD
BYNMREINTSE Y, RKBERRGICES LERAROIERAILICES LKRFERE, aUWihdRe
THEBS T SN KEGROHBRADERAMIATEZ 208N DH 5,

5| A >CEk

Harada, H. et al., 2021a. Island Arc 30, e12389. doi: 10.1111/iar.12389

Harada, H. et al., 2021b. Lithos 398-399, 106256. doi: 10.1016/].lithos.2021.106256
Ogasawara, Y. et al., 2000. Island Arc 9, 400-416. doi: 10.1046/j.1440-1738.2000.00285.x
Sano, Y. et al., 2000. Geochem. J. 34, 135-153. doi: 10.2343/geochem;.34.135
Satish-Kumar, M. et al., 2010. Lithos 114, 217-228. doi: 10.1016/j.lithos.2009.08.010
Takehara, M., Horie, K. 2019. Island Arc 28, e12303. doi: 10.1111/iar.12303

Keywords: Hida Belt, meta-carbonate rock, marble, dolomitic marble, olivine

© 2021 Geological Society of Japan - R2-0-4 -



R2-0-4 128th JGS: 2021

© 2021 Geological Society of Japan - R2-0-4 -



R2-0-5 128th JGS: 2021

Fe(lll)-distribution at serpentinized crust-mantle boundary within the
Oman ophiolite

*Atsushi Okamoto', Kazuki Yoshida', Ryosuke Oyanagiz, Masakazu Fujii3, Yasuhiro Niwa* Yasuo
Takeichi*, Masao Kimura*

1. Tohoku University, 2. Kokushikan University, 3. National Institute of Polar Research, 4. High Energy Accelerator
Organization

BE)YRAT7ITICE T BENELERIE. DALAATOFe() 2L Y 2 EERICKEZRIT L TKEZRE
T3, ZORIGIE. BROZLWEEREOEYBICEWTIRIVY—4HRT2EELTOEATHS, ki
EEERICHE S TERT 2Fe(N)2 B0 T EMIIHEKILTH 2D, BFEEANOHMIEEIZ. T LEIBEER
& (e ELIEROETE) SIEFMNQERANDH 5T TIE% W (Fujiietal, 2016), ZD 1 DDERE L
T, WIAICIEFe(INI'EAT 2 I EAERHINTVWE Y, AEDEMIREDLDHIC, TORMEFVWES
IL&<hhoTWAWL, KIFRTIE. AY—VF 714454 NOELBHITE S h iz —< >~ MUEROR
£ (CM1A, CM2B) IZ2WT, SKERIE. HBBRE &I, BT RILF—IRIFHIUHERE O RS e
(Photon Factory)iC & W TXRIRIND HDBIEEERE L=, MR TO/NILZBIE (@t BL12C), EHFERTD
v EYTREREE 20T /0y, atBL15A1)ICEK Y, Fe(lll)/Fe(total) DT E ZD R AERE Lz, *
. BIERDRAERREGDET, BEXA—MLHSEIAI2ORT—ILTOFe()DAHICDOVWTERT

%, CMTAIETERHhRE — ik~ >~ ML BB H— LI~ Y MLAEEC400mD a7 THY. CM2BIZHRHE~Y Y ~
IWEBENS EET Y MLICHNFTDI00MD AT THD, EE5HEF L CIEELIERIEATEY., A
NOWEHROHIASAGIX10-7T0%RE. MR~ MLBBHEDY F4 MIIFIF100%, LE< > MLD/NILY
N—V v 4 ME70-80%IRE S ILEA D EA T 5 (Kelemen et al., 2021; Yoshida et al., 2020), £T®
BHICBVWT, Xy YalifalE2ER LA SEENICERESLEFEREZRILTWVWEDIEY TS A N+T
IW—2AE+HEKILTH B D, CMIATOBRERDY T4 MIE, BEMNAT7YFI54 MrROXY KT—72
BRI NTWS, ZOT7YFIA74 MriE, LIFLIEZDOEMBICTIVL—RADRISTEEFHL., Mk BE
LTW3, /NJ)LY DFe(lll)/Fe(total)thIZ EKE(LOI ) AEINT 2 1T EHFFANITIEML. IFANWETO0.2-0.4,
NILYIN—T v 14 N T0.35-0.6. ¥+ 1 hT0.45-0.65 TH o7, 7. Fe(lll)/Fe(total) D~ v E> JBIED
BR, VY454 ~T0.3-04, 7YFI54 MRTO0.2-03¢, AX—VF 74454 NOEKADHICHEY
EOFe(lE2ENZ I EPBALMNER >, —A T, BUELENSFESNIHEKIDE & LOIDERER 2
&, RECERNETEIZIZEEDLLARLSTHE, 574 M2-OWRB)DAD/NILYIN—T v 4 ~(0-3wt%) &
Y EHKILDEN S, T4 NOFRTHBILOEIIRKEZRNY I -3 uHdIehbhok, £/ £
HOFeMEEZAOLETEZDE, 4714 MIEWTIK, Fe(l)lXEICHEKILICEENTEEL. NILY
N=I v A PTEEICEHAICEELTWS Z ENDD 27, UEDZENS, NVLYNR—U v "NEEET
% EER< Y ML TIRMe B ERIC & > THESKSRITHE RIS K WA Fe(lINBeiAZERT B I &Ik > TKR
HERETDIRT VIOV ILEF >TWS, —AT. 754 ME. B EEY RASIECERH L < ET
LTW3, —#, BIERDIESDEIE. #7902 aVvDRT—YORMANARERACHESI 7YFIS54
ARDFZABFHR IS, FEEKELDABMTHICE W RHERAHEF>TWVWELDTHDEEZ BN, Fujii, M,
Okino, et al., 2016. Geocemistry, Geophysics, Geosystems, 17, 5024-5035.Kelemen, P.B., Matter, |.M., et
al. 2020. Proceedings of the Oman Drilling Project, doi.org/10.14379/0OmanDP.proc.2020.Yoshida, K.,
Okamoto, A., et al., 2020. Journal of Geophysical Research, solid earth 125,
doi.org/10.1029/2020JB020268

Keywords: serpentinite, magnetite, Fe(lll), Oman ophiolite
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Oral | R4 [Regular Session]Metamorphic rocks and tectonics

[1ch314-18] R4 [Regular Session]Metamorphic rocks and tectonics
Chiar:Kentaro Yoshida, Tomoki Taguchi, Tatsuro Adachi
Sat. Sep 4, 2021 2:30 PM - 4:00 PM ch3 (ch3)

[R4-O-1] Progressive metamorphism and attribution of metamorphic rocks from the
Seto Inland Sea, South of Yamaguchi Prefecture
*ZEJIN LU, Masaaki OWADA' (1. Yamaguchi Univ.)
2:30 PM - 2:45 PM

[R4-0O-2] [Invited]lgneous, metamorphic and deformation history of the Ryoke Belt
(Mikawa area, Japan) - A petrochronological study
*Tetsuo Kawakami', Tomoe Ichino’, Keiichi Kazuratachi', Shuhei Sakata®, Kota Takatsuka' (1.
Kyoto University, 2. The University of Tokyo)
2:45 PM - 3:15 PM

[R4-0O-3] The thermal structure of the NE Honshu arc crust: insight from P-wave and
S-wave velocities
*Masahiro Ishikawa' (1. Yokohama National University)
3:15PM - 3:30 PM

[R4-0O-4] Reaction kinetics and size-dependent growth of garnets in high-pressure
metamorphic rocks
*Kazuhiro Miyazaki' (1. Geological Survey of Japan)
3:30PM - 3:45 PM

[R4-0O-5] Kompeito-like growth of minerals and fluid flow velocity
*mitsuhiro toriumi' (1. JAMSTEC)
3:45 PM - 4:00 PM
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Progressive metamorphism and attribution of metamorphic rocks from
the Seto Inland Sea, South of Yamaguchi Prefecture

*ZEJIN LU, Masaaki OWADA'

1. Yamaguchi Univ.

MREM LORESRICIE. PEROMEBTNELLDHT S, TNOREFEIC=ZEXLEERENERE. AFELER
BEREES SUOEERAREE (RiE. KUE) THS, BEELIE. ThETUAREES TRH MET
HOREHE - 0B, KEBTLTHEBILETZ2EERSICERE L TERIFRAORE. EREE - EORHGS
FUEHRERICODVWTRETL TE 2, AERIE. ThETIZBLNZT—4ICEF B(Beppu & Okudaira,
2006)DTF—H AMATCEEL, ZOMBICAFHT 2EREROERNERE - EHFRMN & BERBK-ArELHL

5, ZRIFRAOHHVCIREZERRT .

MEME FAEHIRICITRERENEBL. EEREYERF v— ML Y XREFPTOV I ELTHD,
. BEOLIMICITMREBENRELAZEXIRE IOV INDHT 5, T0M. AKRESVCAKREERSBVE
Fhonsd,

SREHBEERSIMATHREAN I REL. BBELROONZ, TLENIBYIIRERBL). AER

(Ms). EFAR(Crd). ¥ OB(Grt). fIHFAANd)T, HRBACh)YHY RAG(KR)EH#D, SHbigTithr o~
UToHAEDEETRT,

ZFE : Ms+Bt+Grt, Ms+Bt+Crd+Kfs+Grt., Ms+Bt+Grt+Kfs

KEXE - 88 : BttMs, Bt+Crd+Ms, Bt+Crd+Grt+Kfs, Bt+Ms+And

KiEE : BttMs, Bt+Grt+Ms, Bt+Crd+And. Bt+Crd+Ms

HE : Bt+Ms+ChltGrt, Bt+Ms+Grt+Kfs

K-ArE, MELHSOREREVLEZREZHBEL. KAFERZAELL, ZOHER, $8590.1+

2.1Ma, HE92.1£2.1Ma& W I AIMNERE=H 7=,

BT ERSMEAEDEDOELLI L. ZFE. ABHE - BESLUVKXKEBEILRORERTEEIHOD
EFATICATIND, —H. BERILEHIBERTT. @B/ I/O0EFICHETINL, BEREDLEM
B, FEOYIORFEZNUNDES AT CFe/Fe+Mg(XFe)lE & Mn/Fe+Mg+Mn(XMn){EA R Y, W
ThEIHFEEOEAN R AV, ZOERIEY/7OGOEKRTERLTHS, Ko T, FEICYTI/O0ATIE
EI250IE. BERBEDOILZEBRDNEXFe - XMNETH B I EICLBEEZL R D,
E—/BOZRBE & EH Beppu and Okudaira (2006) IZEFEDHEREEREICOVWTHEL. EFA®
DERRE - EAFKMHE LT550C, 250MPa%z RiEL o7z, —F, HEEY /OATOERERICDOWT
. 480-530C. 180-300MPatr’Rigd b, ThbsE, EFARE Y IVOATOEXREIXIZFALTHS
EEZbNB,

EREBEORE AS¥EILE. RESLUVXEBIE., CThECEREEERIFAZ2ZILARTFEINTE

oo AR TIE. INODHMENSEFTALAFAZRHE L. SMMEAEDLE, EREE - EARGSLUE
EBK-ArERD L, WOAREHOERFENOTEICET 2ENEHIIBERTICEE T HEEIAONS, —

H. REBTLEFTAT (FI/O0AET) 074V I 5y ROAMER., KEHFE - KENLOKESILERT 2
N BREEHFSICIGERLAV, TORRICDOVWT, ZOMBOREETREDERICE > THESINAZT
BEMEN D B,

5| FA>CHk

TR - KFEER (2018) IWORERICET 2EEREHREHOEN - ERIEM. BAMBEZRRFMK
SHEEE (ALIR) .

Beppu, Y. and Okudaira, T. (2006) Geology and metamorphic zonation of the Ryoke Metamorphic Belt on
Kasado-jima Island, SW Japan. Journal of Mineralogocal and Petrological Sciences. 101, 240-253.
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Keywords: Ryoke belt, Isograd, Biotite K-Ar age
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[Invited]lgneous, metamorphic and deformation history of the Ryoke
Belt (Mikawa area, Japan) - A petrochronological study

*Tetsuo Kawakami', Tomoe Ichino’, Keiichi Kazuratachi', Shuhei Sakata? Kota Takatsuka'

1. Kyoto University, 2. The University of Tokyo

RhOoso/o0Y — ¢ HAMERELBASODELMRFEZAWVT, BERT=AMIICE T2 R7M-BHR-E
FWERREAFHMBMEEIT o/, BtENSGrt-Crdi F TOERD®T E L TRBEINILEERIERAD S

5, HISAREREBICS T 2808/ A2 4D SEEMRIEHNI7 Ma~#H89 Max TOR., HERFEE(" 21-14
km) THEWT W e, 87 Mall IZEMRA-HIRARASTER SN TWSE Z &N 5550 CULEDY TV ) ¥ REMEIC
EHREIETHELTWZEEZ SN, 87-75 MafltEEBENGrt-CrdB DR TFEHICEATZIETY TV Y I RAE
HIEHEGE L T Wz, Grt-Crdim DM 79MaD R I 4 4 MO EFRFDEREZ RS Z &, 81-75 MaftEE%R
AZEHLTWBZ E, FLT81-75 Mafb@BBIEMTLICA D £ IC50 kmMl EIChz>THHRLTWB Z &
N5, 81-75 Mafe G DE AILGrt-Crdm i FEBD R ERMAR ICH 1 B RIBHR R T —ILDEMER % 5| & i
ZLiEEZOND, Grt-CrdeD I I Y4 MIIE81-75 MaftmBaEOEARBEHOY LAY DA —/N—4
AYANRONZEDAH B, it>T. ZHAMEBOGH-CrdEDLEERIERISERBOLERN - TN SHD
EEAD. ZDEDBREFENRERLY EBVRMRRTEEAEDCHt-Crdm~DEA L, BABROER - &
AERAIE. FlUEEHE (Kawakamiet al., 2019) #iH s (Skrzypek et al., 2016) TIEERH SN TWR
Wo > T, =itig & W) FAHIRDOGr-Crd® TIREHAEDEBER - EROA—N—TY v MIEETW
TWweEBbhs,

LEERIERADOERI B TCRENBHNI7 Mah 575 MatBZE TOMRUED > bEERERIE. #75-69
MaX TICHERLANSM13-9kmETLER L. ZZICERDTEHEMT 5 & D I1C75-69 Mafe@afENrEAL
7= (Takatsuka et al., 2018) ., fit> T. #97 Mah 575 MatEZ TOMRBRMEICRIR L TLEEEZ T LD
2. ¥70MatEDARBIE DEHFEMNMEEINT WS, #70 MaD =a i DR ETE (EEROAHNE

H) 1£75-69 MaftEAEFE & T DEMENRT. H L TERBIETRERIND, 75-69 MaltEEEHOHP THRA
DNV ) ZATHY., #¥75-69 MaDERIBEFOFR/INEERZEORBEICIEIITIMA NENRKET S

N, FOITIYA MROYILAVY LAFMT74MakE 52 %, -, FRNEENFRESOREOER SFICE
AT BEHRABEDORIT YA MRIZFK7TOMaDEREE52 %, ZhoDZeh b, FRINEERBFESOEAN
N, AEOEMERTICHS TR BREEMEROEZ >NMTER>LEEZILNS,

AARICE Y. BVHBAD/NILZROTEEESEOEANIE. HRL2GRETHIEN - BAINAQEMHER =5 Zi2
T EoNFERBIEN b, TEVT 4 v VRTEEBEDL - fhEHBEADE AT HREORE LY
NO—ILVTHEERRZERDIDOTH S,

5| B >k

Kawakami et al., 2019, Lithos, 338-339, 189-203.

Skrzypek et al., 2016, Lithos, 260, 9-27.

Takatsuka et al., 2018, Lithos, 308-309, 428-445.

Keywords: Continental crust, Metamorphism, Petrochronology, U-Pb zircon dating, ductile deformation
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The thermal structure of the NE Honshu arc crust: insight from P-wave
and S-wave velocities

*Masahiro Ishikawa'

1. Yokohama National University

HERDESRICHE W THIIRAERIZEREE EBICARMLTVWE EEZSNTVLWSA, KRR OME TR, HiC
D5V, MDA, YD LOREERIBIFBGENICEREREL TV, HERITBABRBEZRELTSY., Hh
KA SFEHAREINDZET S v U 13445757 v M(Pollack et al., 1993 Reviews of Geophysics)$ L < &
31557 v k(Hofmeistar, 2005 Tectonophysics) & W FEAEBESNT WS, LH L. RIAHBKIE S ICHE
T2 [KRBREEH] ERNMTROBIRICE 2 [HHERERR] OBRMNAFTSIIFEIMREFEFTHY., K
SHERRIER | ORBEYHINEEALREELE > TW3B(FIZ IEKorenaga 2011 Nature Geoscience), ki, X
FETH40km, BIITHH20-30kn, BFETH7KMODEITHY, BEHFEMIRICHHBEBIEIHTHITH S
D, WERICHZ ISV, NUDLDELZFHEAIHRICETRBL WS EFEINATWS, LML, BRICAS
BEHETTRD, HFRRAZDE ZIZENLK S WVWH D DOMNEEAFEICIE AR > TWLWAR W, SEFETIE., #MEGILUEFTY >
VRNYDLARBRENRRET B EZICHNSINEIREF=Za— )/ (kK=o —rY /) Z8ATEHIET
(Araki et al., 2005 Nature) . BRICR 2 BMHAMTRODHEZMBAL LD TR/ THONTEY (The
KamLAND Collaboration 2011 Nature Geoscience) . &I ARIEE & ZDRREDDHZMEAT 5 2 & IFER
HERORME 7O R & EERMIKOBELICET 2HRICBVWTHERBICEELRRRE A >TWVWS,
A AEB DS MERRIEZ E ZOBRED DM % fEAT 2 LT, RAMOBEEBEIEERBHRTHZ, BAF
IR PHEY I 2L —2avIil&BI Y ML Ty VDBESHETINICELZ L. RIELEBXRDERADERS
EEIXHI1000C E#HEINTWS (I ; Tatsumi et al., 1983 JGR; Honda, 1985 Tectonophysics) . —
. MAOREHIASHBARARES 2 & (Hbfth, 2004 HAFE R U D E:Di5 0 #8 A e & U Hh k2
FET—IR—R) . FIELAXROMEDEISAEHEATS50C/kmEBATH Y., RILAXD TEMFRDERE X
1000~1500CRRELVWOIBEREEL>TLED., TOLIARVYIRP) XY R EBZ D FEMIR TIXLSE
ICER DR CEMNRE I & ICRY, REOXNFEBZFHFATERVWE VWS BEIEL D, MHADRES
BIC K B MR AR TR EROREBEDRERICIEBN TH 2, MEREOBRESHmOHEEICIEZDE X E
BIETELRV, COLIBEENL, HMBATOBNMRRRE ZORREODHZMAT 201213, HE
HOBEN T BRBREICSRTHNICRBL2HAART7 7 O—FAREE RS, ZITCAMETIE, FHLT S
O—F& LT, WRREBOMEREENSRERD ZHME L. HEATOSREREEBEEZHLONMITE
EEEME LT,

Y MLDORRVBEREGIEDALAETHY ., £V MILOMEREE T KENICIEEERES
R BEEZONE, —H, BIlRDIFE., YV MLERBL THRIIBREANSHENDODTHETH
Y, hEREEIIEARBEBEICKECHEINGLOIC, MEREENSHBADREREERBEED &
DEBTIERV, RRELOMEI/IN—TICL2E5REETOEAOHMEREEANEERRICL D L. PEEE

(Vp) ESERERE (Vs) ICITBEEKRGFENRETH 2 —A. Vp/VsIEBEKRFHE/BOH TN, BREICK
ELIMETZZEDN DD >TEL, LENA>T, HRBRDOMEREENSA—EGTE (—E&HEEDVP/Vs) Dt
EERELAMETEIETCHERRELZRBERDE L THANMD I ENAEEE RS, RFRICEVWTHERRE
EDSH#E LRI AMIMBZBRBOBRESHISH/NEDRES AL SHE I NREESE(FI AL
Hasegawa et al., 2000 Tectonophysics) S $8ELL TH Y. BPERIURICA > TREDORENRDLN D, £
oo AAROEBEEDFIFHEBEEORBER LN, Y 7 MR TIHERICA>TWS, ZOKERIIXERE
EEEEDRILEEDEVWTIHHRATEARAWIEAREZL, REMETROBRBODEVERRLTVWE EFES
Nz, [T Mo DORER S MARDBHFNMETROBIRADOE S/ MIBEE TEDL I BFRHESIEZFOD
M DFEY TRRICAZHMEETEREDS. MBAZOE ZICENLS SVWHBH] WD RTHBWICEZ .25 X
250D L TSEROHELSTHFINS,

© 2021 Geological Society of Japan - R4-0O-3 -
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Keywords: Thermal structure, Honshu arc, crust
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Reaction kinetics and size-dependent growth of garnets in
high-pressure metamorphic rocks

*Kazuhiro Miyazaki'

1. Geological Survey of Japan

ERRIGEINZDRE L, H7E-7 2 MVRERICES T2 RAEDER - BE) - RINE IS & RTDREGHEBO
BEXEEZ FTAT 2-HDICBRETHD. S5IC, REDER - BE) - RINE, LHAABFELTOESHE L%
FELTWS., AR TIE, LAAABEUTFER TR SN CEERERI Y Ly IV RAREREHRDEIK
2RAEAVWTRISEINZEZHE L. < 2RAIKEEBARAEDEKIEMA MK L TE L 2 RRMBEKRISERK
MTH2. FAARORIGEAZHETIE, S 2AMERVRTEEENREAVEHRAT . S<3A
HMRERUVRTHEEZAVZEAEHRTEIUTOMEEZMALE. 1) BENE GEEEE) OXERILHE
ERE R TIE, Mullins-Sekerka ™22 E M EA & 1 B (Miyazaki, 2015), 2) ILEUERERR CIZEET 2 24
FRETILERD DY GVWARI 5728, 2DDOKERFOMTFIIEELRY, OD2HTHS. ARERAVEE
BTIE, MEANRa, EEHIC, ZENFazitE#ICEY 70Oy b9 3 (Miyazakietal., 2017). HEEZERT
&, FIRNMNSWVEERREN S, HHIELET, HRENMNSWFIEEZ 1 OEREIY EANTNDE. —

F, REERETE, FRICLIOTHEE1OERLICEITS. UTTRE, <K 26RFEEORAMNOER %
ERFEIE & RE L TN Ra, 250 L7, CORHAIZIT S DICIE, BREREN OB LS 2R %ER
Liahnidasians, BEEEGETDRD, SOIER LTERILZ. BE LI 270R&EESO
274, SNV T Ly 2 A 5EBanno et al. (1986)T, =@V FL v 7 ABAERORIBER
Y7Ly 7 AD B IEMiyazaki (1991)T, HATHELIRINTWVWS, WThDHFES, UTD2mrBELME
BoTW3. 1) FIRICEST, SKBAITIEMNOICED, 2) S<KB3EMn07O7 74 ILh 5, FHERK
BOEREVRIFIFERESERLTWS. 2L, 2I220WTHKE, ISR FHEN,2~3BEDRL, £
WEZHORNFORHENVETHD. AFETIE, 1) OMEAFIBALT, EHRETMNOICELI7#FHE DS
A%, ROEBEDEEIGEVEE CERSNTWS E LT, PMROEI%Z1To7%. MRICERALEZRBERS
&, BERZRIAVILYIRTHZ2=ZRNAVYTLy I RBHEFRIAVOT7ILAA NBEEFHEH SRE
L7z. BB E < 2ATIE, AFHMEMICA S Mullins-Sekerka "L EMIZEA I NT, HNDEPMAICK B E
HPAERBBEDHBEDHER, 2DOULOMNOICELKE DI 2EVEHBINE. DLEOBRRERIE, &
(AN REEREERLAIEZTBRLTWS. MEZAWHRBITIE, #M#MZEa, & LT, MnO 18,
6,4, RU2wth&, ABEMICERDSNBIMNORNA V&=FERLL. 7Oy MOFER, WFhda,ZAWLT

), MMHRRPIRZVEERRENZ K RZERMELONEZ. ZDLIRERIE, TAMIILEERTHETE
38, KFUEMICRZ2EHNBROREREIDT, RERRENZITHEHERICHY, £ X MTILRERETH
RINDHARDPIKRET VI ERREBMAEIT B ICAZ2ERIRDO LNV, —F, X T VOFERYEILFR
BHRAEPDI K 3 A(Geroge and Gaidies, 2017)DHIR % AW EIHZHBITIL, EZ 1 DERLICIZIZET
L, BEOREERERIGERET 5. SEOEMAAFE=FNIAVTL Yy I ROBERIE, EXTVYOERE
DIFRERECERS. MRIKELERREOEBRKODERIEISDE ZARATHS. LHrLAass, #EE
HEMMPAAATEZT R NDIV RRETIE, WTEMHPEBIC SREWGS, WEYBICFANEBE, KREVHTF
DEERIMES N E & ERICT A SN TL 5 (Kawasaki and Enomoto, 1984). B#MTZHZHEIIBN S 720
IC1E, HEEEADNERER CTHEANSNZLVESTZANIIVIRRERVETT 2HELNH S, BEHETEAMRIE
EIhiE, EREOBEFRRUORGETEEICHELRIFT I &ICHS.

3CH#Ek : Banno et al. (1986) Lithos, 91,51-63. George and Gaidies (2017) Contrib Mineral Petrol, 175:57.
Kawasaki and Enomoto (1988) Physica A, 150,463-498. Miyazaki (1991) Contrib Mineral
Petrol,108,118-128. Miyazaki (2015) Progress in Earth and Planetary Science, 2:25. Miyazaki et al. (2017)
Terra Nova, 30: 162-168.
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Kompeito-like growth of minerals and fluid flow velocity

*mitsuhiro toriumi’

1.JAMSTEC

There appears common occurrence of flower like shape of garnet, albite, and quartz which is surrounded
by the matrix minerals such as chlorite, micas, and amphiboles in the regional metamorphic rocks, and of
dendritic grains of cordierite, garnet, staurolite and plagioclase in the contact metamorphic rocks of
thermal aureole. The latter is probably due to the rapid growth under the high degree of supersaturation,
but the former is surely derived from the growth instability as like as the formation of icicle and hail which
is characterized by regular spikes. This type of grain shape appears in the Japanese classic sugar ball
something like small cake called as Kompeito in Japan which has also the periodic spikes on the surface.
In this talk, the author intends to call this type of flower like grain as the kompeito grain hereafter and
discuss the fluid flux producing the kompeito growth of albite by means of Mullins-Sekerka instability at
the replacement of albite after chlorite.

Keywords: konpeito, metasomatic instability, fluid flow
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Oral | T4. [Topic Session] Reconstructiong modified ancient arc-trench systems: examples of Japan etc.
[1ch401-07] T4. [ Topic Session] Reconstructiong modified ancient

arc-trench systems: examples of Japan etc.
Chiar:Yukio Isozaki, Kazumasa Aoki
Sat. Sep 4, 2021 8:00 AM - 10:30 AM ch4 (ch4)

[T4-O-1] Trace element composition of zircon in Kofu granites: Quantitative
indicator of sediment involved in parent magma
*Yusuke Sawaki1, Shuhei Sakata1, Takeshi Ohno® (1.The University of Tokyo, 2. Gakushuin
University)
8:00 AM - 8:15 AM

[T4-O-2] Zircon U-Pb ages of Cretaceous granititoids in Oita Prefecture, southwest
Japan
*Yukiyasu Tsutsumi', Kenichiro Tani' (1. Department of Geology and Paleontology, National
Museum of Nature and Science)
8:15 AM - 8:30 AM

[T4-O-3] Boron isotope mapping of serpentinites in the Osayama Serpentinite Mé
lange, SW Japan
*Tatsuki Tsujimori1, Chinatsu Yamada', Shogo Aoki?, Kazumasa Aoki°, Qing Chang4, Jun-Ichi
Kimura® (1. Tohoku University, 2. Akita University, 3. Okayama University of Science, 4.
JAMSTEC)
8:30 AM - 8:45 AM

[T4-0-4] [Invited]Review of detrital zircon studies and chronology: Perspectives on
the history of geotectonic evolution and growth of continents
*Hikaru Sawada' (1.JAMSTEC X-Star)
8:45 AM - 9:15 AM

[T4-0O-5] Cretaceous arc-trench system along southern margin of the Sea of
Okhotsk: Constraints from clastic composition of the Nikoro Group
accretionary complex (Tokoro Belt, Eastern Hokkaido).
*Hayato Ueda', Komei Nara?, Yuta Akutsu® (1. Faculty of Science, Niigata University, 2. Kowa Co
Ltd.)
9:30 AM - 9:45 AM

[T4-0-6] Two distinct events of crustal reforming in Eocene Japan: preliminary view
from provenance age analysis of Paleogene sandstones
*Yukio Isozaki', Tomohito Nakano', Ryo Hasegawa1, Juliana Ferreira Godot Souza', Yukiyasu
Tsutsumi?, Tomomi Kani® (1. Univ. Tokyo Komaba, 2. Deprtment of Geology and Paleontology,
National Musem of Nature and Science, 3. Fac. Sci., Kumamoto Univ. )
9:45 AM - 10:00 AM

[T4-O-7] [Invited]Tectonic relationship between the Ryukyu arc and the South
China block shown by structural and zircon U- Pb— Hf isotopic studies of
Tokunoshima Island, southwest Japan.
*Hiroshi Yamamoto1, Kazuaki Okamotoz, Shuro Uedag, Masaru Terabayashi4 (1. Kagoshima
University, 2. Saitama University, 3. Geological Technology Research Co., Ltd, 4. Kagawa
University)
10:00 AM - 10:30 AM
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Trace element composition of zircon in Kofu granites: Quantitative
indicator of sediment involved in parent magma

*Yusuke Sawaki', Shuhei Sakata', Takeshi Ohno?

1. The University of Tokyo, 2. Gakushuin University

BERICEENZ2BBEEY LY OERDITIE. BUSERLAZMEAROEREREL D 276, BERIEDHE
EREFDMBAICE WV TREABREN AR/ L TE 7 (Aoki et al., 2012; Isozaki et al., 20174 &), THIA
T, WAV EHBLEBEERREICEAT 2BRI/I2ENTENIE., BRIWBHHMEDEBED S 5745 F
LA EFTE S, YAV DBRAMALPHIRAAMALRELN S, YAV EGH LTI Y (BE)HEYIA
ARHBEYMEREABBE3FENMREEINTWS(Valley et al, 200574 E), ZORBABRBMEDILIVICK
FHLT, 21EEREI SHBYEBRUAALZTEEE T YOLEENSEMLZELELEERINT LS (lizuka et
al., 2013), F=BIEVI I VHOMETREENS S, ERICRFICET2BEHREBIZHLAZVWEEZTWL
%, VIIAVHDREERE AT IV IHEVAALHIBEROEIZE TR ABINLETHRES H % H¥(Hoskin
and Ireland, 200072 &), IR TIXZDOEARIIEIINTVLAWL, ZhiEZomICEVWSh &2 DIEESIC
BWTHEXAIL M PERYADHEBEEDOHERNK. REEMIZERTHDZIIEI—REAP’HBEEZSND, TITH
EXIDPEE-THEY ., HBYEAEN D LT OEALZEEEZAWVWT. HEMOEAZICKH L TEMNT 2
METREFELLZVWEEZATWS, BFfEtEERIEFE-R=-<) 7FHII(IBMIN)DILEICAE L. BiEL
MAOHE=RDOAMETHZEAE+HBICEALTVWS, BFEEEREENRT 2EEEIEEI-EEA B

F. BE, ==, LK#E. HE. S0 7ORREICH S 1(Saito and Tani, 2017). 15~10MaDFRENR %
D (Sawaki et al., 2020), FRIFitESAHEDIEES IZIBMAI T TER S N¥E~ 7 v AU +HEDHEY % E
DRAAERRBEBIYIIDNOERINEZEEZLONTWVWS, FERICH T 2HBYEAZIZILE DRI MEEIRSIHE
MALENSRBEEONTEY., BELZLRDIBISHBYORAENEML., WESEPFEWBEEEI &6 H
BEERYRAATERINATEEE & RIA TN TUL3S(Saito and Tani, 2017), ZD7-OBRFEAMEKICET %
EEBEAARENICH L TRETH D, KIMLAEEEISMAANEER LZRICATRAE— NEEK
L. TETHROLEMEKIIXRFRIX2100)ICTHE L, £/oo HZAE—RERAVWTEEDHETHEES
LA-ICP-MSICTHAIE L7z, £/, TEEEDIODB LAV OV ZEpo-fixBigICIEDIAHR, FBRKFED
LA-ICP-MSZAWTEVILAVHOHMETRREZAE L, ARKRTIIHBERAEZEL LTLILFERZN
5Nb¥Ta, ThAEDTRICDOWT, ERRICRONZERRD MM DOSEEIRT R E MK LA SERAMLEE
WY D, BEBMEYIIVICHEATAEROBRESIILIAVOREEREEE ) 91 LBROESVWTHZELHESH
ICYDD2HY., IhoN-BEROETHRDO—BIEBNIEEVWTH B,

Keywords: Kofu granites, zircon, trace element

© 2021 Geological Society of Japan -T4-0-1 -



T4-0-2 128th JGS: 2021

Zircon U-Pb ages of Cretaceous granititoids in Oita Prefecture,
southwest Japan

*Yukiyasu Tsutsumi', Kenichiro Tani'

1. Department of Geology and Paleontology, National Museum of Nature and Science

AMNDOEAFEREREFHIL, F=RUBROB L WALFEENIC K 2EENICE > TREBIDPHEBESINLTVEED
D, EFMICABRRKREESEI’IRET I ERDI>TWVWS, ZNODFEHFOMEIZ. £S5 (Rb-Sr&a (—
T4V ony) ERPK-AFEREAVWTITONATESY, EESFICER LAY VU-PbERIE. HHEH
REBREZMICEVWTEHRHL TCE L, 90, APERILBOERY Sitisd & CAEEBO MM & U EH125
HOBAEREEEELY VI I VU-POERAELIT>/2DT, TOBREBRET 2,
ERFEMHOEEEEIE. FEFMREBTIE108~111 Mat LbEHEH WMELE, FEHREH, SEMEE1EH
BICHAIFTI5S~100 Makx R L7z, AIEDERIFEBET (108~113 Ma: 12, 2019) ICFHETI2EDEBbh
%, —A. BEIIBERTIC—BHICHASNZFERICHG L. BRABEZIRAZIHMIE (Skrzypek et al.,
2016) ¥ =#8¥E (Shimookaetal.,, 2019) DEREHLBRVW—HAERT DT, BREOHAEREEZ D Z
ENTE B,
i C IEBERTFOBEALEREEZZAOSNTE LD, BFETHRBEFICEDZ2HEDH D, tREHEIE. F7
EBHMEEEEdho s LT, WhiEENRE. BEEEREENEFET %, ARFEESOVILAVIZUERED
BHTEL, BLLAYIIVMELTWBEDHICIFEAERMETERN 22D, BETELZDVHDT—FIEH
117 MaB L 123 Max R L7, WS K CIEHEDEKHZH105 Max R LTz, WEHFEEAED SE106 +4
Ma®DEFH4 FCHIMEER (BAKRIEFH, 2007) %134.7 2.8 MaD )L IV U-PbENK (BEHIEH, 2008)
REINTWE, WEHFEEEDET VM4 NCHIMEERIE, WU - IHBEEAROEAZRZL TVWEEBbh
%, VIAVERICEAL TRSEORFORMAE S A, U - BEARSALVEVW EIEEETH S,

BEH(E D (2008) #h4# 114, 127-140.; Shimooka et al. (2019) JMPS 114 284-289.; Skrzypek et al. (2016)
Lithos 260, 9-27. mAKIEH (2007) #:#£ 113, 1-14.; 18 (2019) #EFLEE 126, 42.

Keywords: zircon age, Kunisaki, Asaji, Ryoke, Higo
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Table. Zircon U-Pb ages of granitoids from the study area

No. Sample name area rock body n of data Age

All Conc. Calc. (Ma) MSWD
1 TEGI Kunisaki Yamakunigawa 41 40 33 955 = 1.0 1.82
2 YKG2 Kunisali Yamakunigawa 41 38 31 055 = 1.0 248
3 MRET Kunisaki Maruta 44 40 32 1004 =12 1.55
4  TUYs1 Kunisaki Ushiyashiki 44 40 23 1108 = 1.1 0.50
5 UYs2 Kunizali Ushivashild 44 41 33 980 = 1.2 1.63
6  GMI Kunisaki Gyojamisaki il 28 26 1080 =09 218
7 GIM2 Kunisaki Gvojamisaki 42 3@ 1082 £1.0 298
& KTZ Kunisaki Kurotsuzaki 33 28 24 1102 £ 1.1 226
2 WTD Asaj Watada 29 26 25 103 =09 230
10 NWOK1 Asaj Mioki 4 3 3( 1175 £38 0.06
11 NOK2 Asaj Nioki 3 2 2( 123 £ 17 024
12 YMN Asaji Yamanaka iz 29 28 1022 =11 1.58

Ape errors are 3% conf.

[
135°E
— 36°N
1 :-;a
&;
of

300 km

Kunisaki area

Figure. Distribution map of granitoids in the study area with sample locality.
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Boron isotope mapping of serpentinites in the Osayama Serpentinite
Mélange, SW Japan

*Tatsuki Tsujimori1, Chinatsu Yamada', Shogo Aoki®, Kazumasa Aoki®, Qing Chang4, Jun-lchi
Kimura®

1. Tohoku University, 2. Akita University, 3. Okayama University of Science, 4. JAMSTEC

Based on the B-isotope characteristics, Yamada et al. (2019a) Lithos discriminated serpentinites in the
Franciscan Complex into two groups. HP serpentinites showed lower & ''B values (12 to +8.8%) than LP
serpentinites (+7.2 to +24.4%.; mostly > +10%0). Yamada et al. (2019b) JMPS also showed a B-isotope
difference of antigorite serpentinites among two different metamorphic units of the Itoigawa-Omi area;
they found that low & ''B (< +10%) serpentinite in the blueschist- and eclogite-bearing unit can be
distinguished from high 8 ''B (> +10%) serpentinite in the amphibolite-facies unit. These observations
indicate that HP serpentinites were affected by forearc slab fluids with lighter B signature at deeper
depths. In order to evaluate the origin of serpentinite in a blueschist-bearing serpentinite-mélange, we
applied the isotope-mapping approach on a 1:5000 scale map of the Osayama Serpentinite Mélange
(OSM), SW Japan. The OSM serpentinites show small chemical variations of relict Cr-spinel and no
mappable systematics of those, excepting for sporadic occurrences of Na-bearing tremolite and Zn-rich
metasomatic chromite rims. However, based on a 219-spots isotope analysis of 39 samples, we were able
to map the distribution of two groups of serpentinites. Overall, OSM serpentinites show a wide range of B
(9-913 mg/g; mostly > 100 wg/g). The B-isotope mapping revealed the distribution of lenticular
antigorite serpentinite blocks with high- & ''B (> +10%o) within low- 8 ''B (< +10%) serpentinites. The
trace-elements geochemistry found a positive correlation between W and B; the correlation among W/Th
and Ba/W ratios suggests an influence of sediments-derived fluids. Moreover, enrichments of As and Sb in
the low- 8 ''B serpentinite suggest an infiltration of As- and Sb-rich fluids from subducting sediments at
blueschist-facies depths where sulfide breakdown occurs. We have also evaluated effects of contact
metamorphism by a Cretaceous granite. The thermal effect is not extreme in the isotope changes, but in
the contact aureole, our data suggests that deserpentinization reactions release boron and cause a small
decrease of 8 ''B. Our isotope-mapping approach offers an alternative and effective new method to
constrain and map serpentinite mélange complexes.

Keywords: serpentinite-matrix mélange, serpentine, boron isotope mapping, trace-elements
concentration, Osayama serpentinite mélange
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[Invited]Review of detrital zircon studies and chronology: Perspectives
on the history of geotectonic evolution and growth of continents

*Hikaru Sawada'
1. JAMSTEC X-Star

BEMIILIYDT S VERBIE, 2000FEN S L —H —BEHFEERES 75 AT EEDHER(LA-ICPMS)D
ERICE>TERATELTONE LI IR > 7. FHOZSHALBEB TERINEWEREDHEBESS LU
FThEaREETIEREDHICEEFNIRBEIILIVOREDT—INHBESNE. ThbDT—4 (T,
BRARAT—ILOMEHBROERICKESEM L. TNOEEERAT—ILONIREDHSIBICTIET S &,
(NHBERTK, Q)BEMHME, 2 L TR)KREMBERR AL ELNH ZH, KAERTIZQR)BLUQ)ICODWT L
Ea—L, SSICSEDOERBICOVTERT .

BEMEYIILAVERDFHIZ, HEYROREHOMBRAEXR T 25800FERDHEEHLIZTRMTZEEZDS
NTW3. ZDZEZAVWT, HEBET P RERBEROBERNMMTON TE . HREMOMBkE %@ U7
e BREROHBENSBONLRBYEY VI VERDFEOI VNIV EE LT, KEMBSERE BRI N
TE.

LMIBHOMAZ O AN OO SELNBBEI L IVERSHE AV TIREOKERZDOERSD
mAEMR S N T L h¥(e.g. Rino et al.,, 2004; 2008), & ICIFFR P, EEH A #XBETICTI /1L L
EEXRBRT—9H05, KEMBOERE/-ITREOEH L -FHERTEHA I THN/z(e.g. Condie et al.,
2009; Hawkesworth et al., 2009). 2D & 5 RARIEEMRICIEIEF —HI R KBEMBRR A R E 2> 72
HEDOD, R EBR &R IRT KIEEMBROEREFFMICERT T DICIEIDOE I BRFRIEIFTETHD &L, HEF
RTEICEBLTT =920 RA I LERBUHES LAV ERDEHEEDN S REY A XOEBAMET DI &
MRE I N7 (Sawada et al., 2018). #34~32BFRILFID KRS ICITHBFERLUBIOHEFREDOE OB
LAV LILIEIFNTVRVDICH LT, 32~23BFRILRICIIB~TORFEREDEOHREMEIILIAVHNER
N3ELDICRY, T HIC23BERIUEIF20BEULOEDEDAEEMICEEND LD ICRB I ENATINE.
ZDEIBRBESINAVERDFHENY—VDELIE, KEY A XDEEERLTVWS EHEINEL. H34EE
BIARTIEEFMEIO & 5 2R < ERZEBEDO VR VWKEMBDIERT, TREDOTY MILADEELEER
THo7. TDEDBRAGREMBENER - GERZEYIRL, 32BFFRICIEHE~ETFkmRA T —IL DEFE
BIRBEEDIRN, & 5IC23EFEICIFIRRDOKREEICE#HT 210,000 kmR T —ILDKENRENZEERIND. —
HTOEE, DL BBRBUESILNAVERDHNRY—VDEREKREY A XZDEDTIERL, KEHRBRDOE
SOEICERFLIBEL SO LICEE L TWBEREBIOELETLMEVWEVWDI RABRESNATWVWS
(Reimink et al., 2021). 2020F K & A > =S THHRBMHED L AV DHTICEIL L 2 RISET L TW S DY, B
DERAZBDIICIEINETOEMAER, K TIFRAIEL TV, FICIUEER TOREMBZEKICDOWT
FINFTHEMELTERSNTELED, TN DBENQEMECHERFRDEZEWC K Z2XEI L <Em LAl
NIERLT, TNETREL TE5HICIERROBBEY LIV ERDIHBLUADHIBIBIZEDEBEE T IHENDH
5. ZDEDBEIDSMN) DIV UNDIMDERBE, (2)WEDEEMMNK, (3)LA-ICPMSTIXERESHTAA
BT A XDOTIAVHFOIN, FICOWTEBN T D FETH 5.

Rino et al. (2004). Physics of the Earth and Planetary Interiors, 146, 369-394.
Rino et al. (2008). Gondwana Research, 14, 51-72.

Condie et al. (2009). Gondwana Research, 15, 228-242.

Hawkesworth et al. (2009).Science, 323, 49-50.

Sawada et al. (2018). Geoscience Frontiers, 9, 1099-1115.

Reimink et al. (2021). Earth and Planetary Science Letters, 554, 116654.
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Keywords: detrital zircon, chronology, sandstone
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Cretaceous arc-trench system along southern margin of the Sea of
Okhotsk: Constraints from clastic composition of the Nikoro Group
accretionary complex (Tokoro Belt, Eastern Hokkaido).

*Hayato Ueda', Komei Nara?, Yuta Akutsu?

1. Faculty of Science, Niigata University, 2. Kowa Co Ltd.

(IZC®HIC) LEERIDOE BT BB, Fh—Y 7BRRICERINANEEEZISATWS, F
R—Y 71320 kmRADENAEMMBZAETEH, VaSHUKBOER (BHICTEEESECERE~ER
BANLUE) LARLYyYSINhTHEST, ZORBEBENFTARBRTHS. RBEBZOICEICIEREELN (FF5—Y 7
—F a1 bMAKUTRPRYFTT7 Y VAUT) PEERLANESH 2720, BFERL (~HE=RL?) 1IK1F, 7
K=Y IBIFI-—FTKREED, XEEDOBEITL—F (MY FFTL—K) EEMILEZTL—IT
Ho-TAREENEVL. LA >TEOREIZ, REROBXRINER LD T — MEBVYHRERDERT I =
JRCKERFNEEZD 2. AKKXTHE, ESHLCHEHBH TRIASNLBEREHEBYOER & BYHEK
ICEDWT, AF—Y IBOKENHEICDWTEMRL L.

(CEEBEOEEHEY) CtEBE X, KRS (MORB~O0IB) Y AILBESE, KREREBEEFryr—beEkE
THAMETHY, EERBEPARRGEMNELZLCEEARVL. 0D, FIMETHY A SEEFTIEHE
MATDRBINT I AL >7%. HLl, TREIHEDNE NI AM DS T aTROVILAVU-POERERE
c—AT, RBLUIREICHD BHEREOXRERE L TRbh TE LEEO NURBERAED

5, Fryr—bh (YaskR~FiRERL) LUVEVRBEAEROBRBYEY VLIV A28, /2, EDSESHTP
LA-ICPMSIC & 2T, KILERDPERENICALIMEBROEKREF DI EDNRINA. UEHI S, CHEEEDRK
BWEIE, BLUOIEISRYM MTRIEL, BEREHREY TH - EFEMINS.

(FEYEK] CHEBEOWEXZOOTERET, YRED ORME L TOREWERDO XA = E&KE
L, LIEFLIEAKILAS ZAKRPEEREZBICED. INSICMA, ARE~ZTHIWEY N—FILER%
BARBREEGTECIENHD. BDEICHEDLDNZFEBEEIILIELIEEHEERTHY, TREPRLZA D
ENAREE~THIWEP N—FIILE2ARE LTED. REREAMAIEEMRPRICIE, X—MLYA4 XD
N—FILEDOT7OvIERON. WEROKUER EEMEETRDERERIFEMANLEDHHETRT —
H, EESREFRDAKUEFRIEMORBICEULAZEKERLEZ. b—FILETOy IH5IEYaSRROIILO
YU-POERNE LN, BEIFIBBEYILIAVICEDHTZ LW, 80-100 Mad V)LV HAREER% D
{%1Fh, BBEYaSKLrSHHHAERLOYILIAVEDITNMNIEENS.

(5] SHEBE WA TIIRBYOEKPHRIEISEVWGH D720, DA et 2B EOREMAHESIN
3. —DBIY—EYM1 MNDEOHREE L TCORBPATERLANLUMNTHS. YadRLVHVERBEY LIV E
RABEA-F VT REOHPEBEOBESHIRO SNV &P, EHRE~EREDSHLMUETERIN
2R, ARZ—=VYIBORNLYyYEHETS. 20D, ZOXRUMEAR—Y 7EBOETENMTH =&
tkcE 3. 2OBEREMEBEDOHKES L TCOBEBBEEMAMNE THY, MORBHARKILEE ARSI L -SIMARK
H, BLUHHN—FILEIPBHEL TV EHEINS. IBMEBEREANEICIK, SMERIBEOER - BF
PEHETZIENMONG. TDGD, BEEARNEISHBINEHEINICEBROSHES P DM
Y7OvvE, AR—VIBOHTEMERNPOEETHI2ARENHS. ThOLoDEARAIIK, HTEMOE
BOTTRITEFEHBNTHY, YaTRRICIIBRICESMARFSNSE Y, REEHERICTFTAKIME LT
AL TWoEWIIBAREBLTWS.

Keywords: Sea of Okhotsk, trench-fill sediments, clastic composition, Tokoro Belt
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Two distinct events of crustal reforming in Eocene Japan: preliminary
view from provenance age analysis of Paleogene sandstones

*Yukio Isozaki', Tomohito Nakano', Ryo Hasegawa1, Juliana Ferreira Godot Souza', Yukiyasu
Tsutsumiz, Tomomi Kani®

1. Univ. Tokyo Komaba, 2. Deprtment of Geology and Paleontology, National Musem of Nature and Science, 3. Fac.
Sci., Kumamoto Univ.

REFICREZARBOILAKIBEDINEDHK ERODETERARY NTHoHN, TOERMOHEZRDT
WIBOHEMICDOVTIIRBIADENECEINTVS, EIEEESERSRIEREDZADHBREYH (K
HIED, 1999) B &L EAEDEHRIEELR (placo-MTL; Bl - 1L, 1991) OEBEIADFEAN E © ICHA
FHTHoLEHMEINTLS (RANIEH, 2019; BEFIZH, 2020; FEFIFEH, 2021) , EELDHERS
W—TRI-BERDOERERNEENBCRESNTVIAERICER L. YEFOXNLAIEDS & O TH
BLEDEOREHMOLEARBYEY LI VEROKREREICE > THEBAL TE7 (Aokietal, 2014; HIHIF
B, 2016; 1RIFH, 2018; BRAJIIFH, 2018; ARIEH, 20214 &) , 10,0008 %#d <)L O3V ERBIEDR
F. BERKBAOREHOMBERD. EAELAINEREDZHEAMBEERDOHEAEHLELSIFIFEFRLDK
BREFEOHNE, AERLPETILET VICHETFMNICELLZZ EPBHRSINE (RA)IIED, 2020) , /=
COFEIIEBSRBENHE TS L. AFERPIE(I00 Ma)h SEEFHEK (56 Ma) FTOHA500F ERIZ
BHTLE LIRS IAER L2/ BRI hi (BIFIEZD, 2020; FEIEH, 2021) ,

—h. TOERDBHFES S OCHFH TOREHBOLBICOVWTIK., ThETERBRIFTRELTW
oo I T, BELIIAREZWMICET Z2INSOFEROBIEIMNEICO VTR AEHTWS, ARKRTIE. A
MEREOWHHIRE - AEBE. LOEBOEFHHEHBEBE - 1BEE. NERMOBRFHOLLE KRS & FH
B. L TBEhRBOBTFBAERBENSBONBERICOVTIENICERT 3,

BB S LB ERORBMH YL Y DOU-POERBE (RERFOER : YSGBELU10YC) DiE
R, THEREHFHRLE, FABEBRISZOBFHE, SARELRFIERIHBERI|HBLE, &5
ICERARY ML AL LR, 1AFTTHICEEERAD 2 0% SR EROE LI ME I hiz, I4bE. A
BICREL SEEFEF T, fIEICIFE A SHBAINTUOADL > ERBIKE (P15, AR - RILA - =8
. RERBHE) OB FHIARIHATEISRA LIAD, S OICHAHTTHE G RERBERF A RIENICR
LI, BiElE. TNETESHICTENICER L TWEABRKARKELEICMA T, 85 ZDTFALD
JaSEAMEbRBREIN, FHEHNFNUSA IS %, FHEER. S5ICKE (K- BHE
HIRFEEIOBF IOy V) hoFi-RBEORBYINERERBINIADIEEEHELTWS, FIEE. 1A
FHRETEICS RN ERENRDICHREBEH L2911 IV 7 THY (BRAEIED, 1999) . TS D#EER AL
ICRELTWEY 2 SRAMEDHEREIZ AR L TWS, ZhidKubota et al. (2020)A'15## L 7= E¥EEE D
RS K< —H T B, — A, BERVENMEAEMTLAEEN 2B L 7=, F7=Kubota et al. (2020)h'4%&
IEERERES & [P A 72 Ml B RE DR ICH =5, BT 5 RO KEQIE S N RIBEEFAINTBE L /2FH &
WEIND, TO%., PHFHERE CRKKEMED S DO HERBRIF OFAL RS L 7.

INEFTERT—IDTREHI SEMAATH - - BXBILRER DO BADI-EEROIMHAZZBIC DL
T. WEDORBYWOERERDEILLI SHMDTEFRNLRERITEERYDDOH S,

3CHR: Aoki et al. (2014) Terra Nova 28, 139-149; R&AJIIEH (2019, 2020) =% 128, 391-417, 129,
397-421; ARIFH(2021) b3 130, 63-83; MilFF A (2020) HhEH 126, 639-644; FlF - 1L(1991) Hs
%3 100, 697-761; Kubota, Y. et al. (2020) Tectonics, 39, e2018TC005372; HlIEH(2016) M3 125,
353-380; HEF AN (2021 ENRIA) M3 130; A H IE 5N (1999) B 105, 305-308; 1A (2018) i3
127, 21-51.
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Keywords: fore-arc basin, Paleogene, provenance, detrital zircon, Sanbagawa metamorphic rocks, MTL
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[Invited]Tectonic relationship between the Ryukyu arc and the South
China block shown by structural and zircon U-Pb-Hf isotopic studies
of Tokunoshima Island, southwest Japan.

*Hiroshi Yamamoto', Kazuaki Okamoto?, Shuro Ueda®, Masaru Terabayashi4

1. Kagoshima University, 2. Saitama University, 3. Geological Technology Research Co., Ltd, 4. Kagawa University

BRBRAMIE LM Rl & BB DRIICH 1200 km ICh > TEALZEA2 D SR DB TH . FIKIND ki iE

. EES TRMNIMOOOFTDERNEZ ZBIBT 2D EVWHIERNOALRETSINTWS, BRI
ZAREYPHEBERPBEESHLEZRITIFEAERINTUVAYL, BRICERTEECHEOEFERNIRT+2 &
WORBEDH 7DD LNABWVND, ZOEEERBLSABRYDDHS.

EZBIIHKAMBPRDOPPIREF Y ICAEBEL, AEIIEFEIEHN26 km, REHN14km TH 5. EzBEDHE

&, FII(1967), FEEIEH (2009)R EICL B ETHENSENT 2L, LHE=ROWEEE, TREEX
WA, HE=ROHEEEEASE BLUTNO2FREBEICE D FUROHEMERIKE & KELHENH S1E
RENTWT, BORREICIIBY 71 v VEHEESOAS VI DHT 5. Uedaetal, (2017) I, Ez B
REDFEED DM hEREE & EREERT ATV, FEEIED (2009)H TME+HMMEDX S VY] &L
TW3E&Y, BERE, WERE RREERHE, ARE Bx 71 v 788N SERSN, AREHED
BESRICHYT 2EEENAZEERALERI=ZY NTHBIEEASMILT, TOERI=Y FDOREBIEE
NILBEICBIERN T 2 R—ADSRZT1a—T LYy IR THB I EERRL. Uedaetal, (2017) &, T DZERK
1=y FDORBDEHE L TAMIMOBERDEESBREERTEZEIFTWVWED, HEICIFE>TULAW,
Yamamoto et al.,, (2020) I%, Uedaetal. (2017) i'B&EH L -WERE, REEERKE B LUEOIERICH
T HEEAREL) SO LYY DOU-POER EHf AL EZBEL, FREERMFED25AN 52D
DA VY — 7 N ERER (1846 £27 Ma, 1814 £57 Ma) &, 12D FRER (185.9 +5.6 Ma)%, WEH
ED1HBMS 1D LR - FRER (2089 £18 Ma, 181 £15Ma) 2RE L. 7/, AREKROVILOVE
EARY NHED e (t) B (+0.8 ~ +12.7) ZRL, YaFRDAUERRY MHEDIE (-22.8,-19.6) TH 3 Z
Enn, HRERICHEM S NBMELIRIIEY 2 SRRICERIERZZ 1T/~ &&E X /. Isozaki et al. (2010)72
ElE, APEMRICET 2h4 127 (Cathaysia) DEREBAFBE S 7B L OCMILEBIEL TVWE Z L %R
IBELTW3H, BrERREBOLERI=Y NOERIEHI A VT THLNTWBHBEK - AEDA RV b &
AL, CORBAEZFHIZDEDTHS.

Yamamoto et al., (2020) IC& 2 &, TEREBIREDTKB, SHE LAY IILa Y D %Pb/?PU EANTHERIE
61.3+1.0Ma T, &,(t) & (+12.0, +12.6) FERBRRADT I TV —R %Y. BzEOEHERKRE I, BEHtHE
DHFERRERICH > KBEEIFICHREL, ZOIRERNMAMNOILEFTEEESHEICESTZ2EEZIONS.

5| A >Ck

Isozaki et al., 2010, Gondwana Research, 18, 82-105.

RINAR, 1967 RILKRFME & E WA ZFLFHER, no. 63, 1-39.
FEEE(T A, 2009, 20 A0 D 1HERIE BB . EMHRH.

Ueda et al., 2017, Island Arc, 26.e12199.

Yamamoto et al., 2020. International Geology Review, vol. 63, 1-16.

Keywords: Ryukyu arc, Cathaysia, tectonics, geological structure, U-Pb age, Hf isotope
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Oral | R6 [Regular Session]Geopark

[1ch408-11] R6 [Regular Session]Geopark

Chiar:Kazuo Amano, Hideo Takagi
Sat. Sep 4, 2021 10:45 AM - 11:45 AM ch4 (ch4)

[R6-O-1] Tsunami-damaged remains in the Sanriku area-10 years of dismantling and
preservation
*Hideo Takagi' (1. Waseda University)
10:45 AM - 11:00 AM

[R6-0O-2] Geotourism in Corona (COVID-19) related crisis - Advantage of being
outdoors: In case of San'in Kaigan UNESCO Global Geopark -
*Noritaka Matsubara', Satoshi Nagahama1, Daichi Kohmoto? (1. University of Hyogo, 2. Nara
University of Education)
11:00 AM - 11:15 AM

[R6-0-3] Genbu-do Lava, Toyooka City, Hyogo Prefecture: From view of regional
geological resources
*Norithito Kawamura' (1. University of Hyogo)
11:15 AM - 11:30 AM

[R6-0O-4] Application of the Big History concept to Geopark
*Kazuo Amano' (1. Csis Univ. Tokyo)
11:30 AM - 11:45 AM

©The Geological Society of Japan
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Tsunami-damaged remains in the Sanriku area-10 years of dismantling
and preservation

*Hideo Takagi'
1. Waseda University

B : 201 1E3RAT1THORBAAELNS10EN BB L. ARRTIE, EFLV’RM LEBRROHZ=EY
AN—UBLUE=ZEMBOEFELBEEICOVT, BELREORBEIRYERDEEEHIC, BHDTENLOD
BEMAERELEV.

Big: BERAEFKELE -2 —RATEADOYHALYICLT, KEOMEREARLEZIC, ZOMURAZMHICEL, B
KICIRIUALTRHIERTERVEDD, ERBEARBEEDHEBTA—IDOERRBEITILDICKR 7. #h
HLEZNICZATAMLMDY, REICTIV—TDODABPEIZTVWE, X—) Y JTYRA M TELONER
157ABBLTHLDIETH 7. HFF128HN DAY — K~ LEZMLIE, 2FE% D58 1HICIF50RIFEICH
Y, 3FERYME L CTERXBA L INAZ. ZOEIC, EHIF2011ESAZIELHE L TAEIIFE DAY A bD
BMERQTHMATGN, FECEELETERBLERBOREFEOEEN ZHFA . IM L2EEHIGERE
TD@EY THB.

fRE - MESI N T LEEER

1. BFEXEBEHORBICEY EIF-FATHOENM NEEw Y] 2011F5BHER MNIEFwY ] 2FELE
B [HHR] BLTKREHEE 2021F28HE

2. EEASTOEBARED LICE S KENR 2012F38#%E

3. ERESWBHROKRE AN (F18HER) 2013FIA~HBE

4. BFELIEOEEEL (LY T XV, SIBHEREE) 2014538~ 2016F1B#HE
RENRE - BB

6. BFELIBEOEEEIL (XZ)IZKE) 2013F11BICRTRE, 2020F(H

7. EFEESHHOEERNATTIV 2013F1MAERFIMRELRE, EEIMGEDFEN DV,

8. AFREFNEETOREIISHYH - FHMO—AWN - EORESHMESEY 745 - TEEFREEE
2015%8H, BHENEEREEMILBEARGFTERE

9. EWEM=FEEMHXNETSE 20156 HIZBADAEHL LD, BSHENFRE - B

10. SHBEE=EEAEHRE EXEERRY NT—JBER’EEE LTRE

11. EHESIAT SWWBAEERH GREAXEXERE - &R BR)

RIEDRED : BAREREEZDITAERE L TROELOIBIENEZLONS.

1. JEEICY P THRWRENEE DERE : BEIRE L LERBAI DRI ITARTINICYTIEEY, HPREN
ANRAREOOMEFEE), HEWEEBYDEICEY EiF-tD (1-3) &, BEE L TOBVWRENEZEDHIH
I2, FROTAFRADRBEELEKREL, BBlEINE. —F, RESNEEIEIZDGE, BRICK2B#HNIF
EAERWEY (6-11) THo7.

2. BHEOERE  REPREFLEBOZIFBHELHI AL > EABEFOLNDE (KB -5

#, 2016) . 7=z72L, LEOFRTIEINFAATHY, M=[EIIBAEDAEHTH>/12H, BHENRE - &F
BIdLDICRY, REBOPYVERY OKRFEENRE /. ZDIED, ABHXIIINERTIK, REERE
'MA,ﬂﬁémkﬁ%%t@otﬁ,ﬁ%ﬁ@@ﬁn%ﬂmtLtzmeﬁtﬁﬁﬁﬁ%ﬁibt

. FEORZE  BEOBREICHE., FROKRENBEINSFEEFEICEDLD>TCELILIEETHD. FANT
@iibﬁb<m%énth6n$mrm 6FERRE L CEEWMERWIGEE, EBYIHOES, BREEHKE
LEEERYA MIBRYUDDHB.

4, BEOIVVRILICIRYEBZED : FHO—AFRY, EROMETF>7=HRIRAEE, RESNPTL.

5. PENAMEEAHEE : BCEHNBEVEY, HFELRIIT 205D, HIEERBEAEELALD, 20O
EORBGEIFREINCT V. KEBHRSZPIEEPY 2FEZRBIF1I0FERBELEER, FEIOHTICHEE
SNz, £, BRICRBICAZEDOREBESINALTV. ZIIORZEEILOHRTHESNEEL ERINER

© 2021 Geological Society of Japan - R6-O-1 -



R6-0-1 128th JGS: 2021

BOEWIZOHERHKREL.
R RS - SHRXE, 2016, RAAAEXDOWKEMICH 1T I2ELEEORE - BEOZRICEAT 20—
EREENIDS 5 EOHFBRET—92AHVT—, BEAKEERZLHE, no.9, 11-19.

Keywords: Tsunami-damaged remains, 2011 earthquake off the Pacific coast of Tohoku, Sanriku Geopark

© 2021 Geological Society of Japan - R6-O-1 -



R6-0-2 128th JGS: 2021

Geotourism in Corona (COVID-19) related crisis - Advantage of being
outdoors: In case of San'in Kaigan UNESCO Global Geopark -

*Noritaka Matsubara', Satoshi Nagahama1, Daichi Kohmoto?

1. University of Hyogo, 2. Nara University of Education

FRIOFIAIIZAEEE (COVID-19) FHFRFDY - ALICKERFELRIFLTWS., JH/1R—=2|C
BWTH, BReARFEHLIHHWINTSY, BHAXEDECE, BRABF/BICELNTWS., —AT, WEEEY
FNR—=7 DV DHDFEFAMAETIE, ZOAVRAHBDBPKRECFE > TWALZY, BATWEYTEIEN
Dotz Tz, BEICEELENRONA. AEBEABHDRO AW, HDWIIER 204 MPHENH o7
DI EZBRT S.

<BXBILKEZHLEZLUEERES A /RX—0>

WpSEREY A= TlE, BERZEREFIC3IDDRAT—JICRSLTHEALTHY, TY 7RICIE, KED
B, BARBEHROBR, BRIEBHEEISHEEZ TCORBYERAID2HL, SFATENLIAELVWEEE
BE->TW3B, INSHAEERIC, EMT, 74 —ILRTOHA RPBREEILETIT1ET 1D HA RHE
EPEEZFICLI > TRHESINTWVWS. FIZ, BEHRCLUBBORASBREELFBALETIVT1ET 1 BERARD
PREETHS.

<aAOF\OIVAY—Y XL T 4 =)L KDigH>
JOFRICEREDLNZ2020FE I, FEHMTAYAABRORBILIAS5NT. BIZIEILEEFEY F/—7 Dt
AHNMAETHLZ2EMHTRRBELABEORAEH AR DL, 2019FEE17470AHh 52020FEE 12135359 A &31%
ETEBIAAL. TRADOMBHNERRERATEEICDOWVWTLLERT 3L, 2020FEEORAERED S DKHE ILHI
FN18%, THN S DEIFGEIFEDLIBITHL L TWSE., TRALNEDH 2 EERRNISDEHEHERS
E, BIEDG3%E, IENICHERZ ENTW, ERED MBEARIT) THEKRT] 2T 5E, 2020FEED
HEZIBIEDI18%ICHEL L TWD., —AT, BEABIIBIEDS2%E, BEBICLERS ERDNNSI L. BN
EHARGRKRITVRIEEZ /- CRBEEZHRELAETREELH S, RIC, BTITHONTWE 7774 ET1IFEBT
38, IZIFEERERMTMHE TITONTWVWEIAHAIX—DIE, BORAY (HRASHTTF—T7—X)
BHELTWERAX—DFEERZ, 20BRBEEICEYEBZAELELTWEICEI DS T, 2019FE
2333 AN 52020 FE2448 AN EEMLT WS, ThiE, VFHX—DBEATHZDICNZ, BEABDOERHIT
EAMISMUEENTSEY, MATHAX—E WO RYYOHELEANICEAZTDATHY, RORKICDHR
DoHAREMNHZ. S5, RERERISDORGFENMEZA L (RESVDIIKRFT) , §F TENCHEL
ETHX—%5P>TWEANIZIKEEL, REDIE CBORX)BBEBRADETY VI EY) £H

Y, EEMBHOR ORI’ EEEEMIEALAERICHDIEINEALONDS. ALKMOREIICLZHET
BABDIAXAA Y=y MR D, NSEMENBLIZELEY 7> —TiX, FIERM=EDEEHIEHELY
9 —T2020FE(Z2019FEND85%, EFEEMFERXR DM T HELGEO TAXITIE, 2020FEEIX2019FEE D
70%&, BBV RW, IhE, BAZHBAORDEICK VELEHOBILINNED2LEDEEZLN
5. ZDEIIC, V=rILT 4 RY VARSI, FEEAPERE, RABREBAKRITTELDS
T74—=ILRTDT7IT4ET11E, BARICRUOREESZ2, OO0+, ZL TwithdOFOFR TENAEDHR
PEIMICESTEZARELNDHZ. VA= TITHNEVFY—) ZLDEZL IIFAOMBEERYRAS,
K, NDELLAZFORRELTHY, PHNR—7TDY—Y) TLEITRRE CHHENICHERE TS 2EREMD
HB.

Keywords: geopark, tourism, COVID-19
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Genbu-do Lava, Toyooka City, Hyogo Prefecture: From view of regional
geological resources

*Norithito Kawamura'

1. University of Hyogo

BAMEZFRII2016FIC RDOA] 2HFKEKL. BEDOBEL, —BTROA L ICKMOEECRKYIILIC
BDAEF OTWERELLZE, [9FNR—=7] ~AOERENIPEITFSATWVS
(http://www.geosociety.jp/name/content0121.html) . FIZIFEEREOGED— D 7I A LZRETH
Y, BEEADFRATIE, TRFEIFELWVEREGESE RRE] CVWOBALDOHAKXER 2 E, BOXRA
R THhD L, MILESEN KGO WEAIEZ 2 Z oM &R o 72GFE LTEEMNICEMOSNTWS
Z&, TRARREEBEHABTHY, TAZHOGRNRARACENRAICHERASINhTWEZE, MRS
NnTW3 (http://www.geosociety.jp/name/content0147.html) . FHAICK W HL5IN-FENLRET
HDZEILIFFRLIYVAMSNE e B> TWAED, HMIKBRIZEEMICEELREATHZ 2 &I, WWEEBEY
FNR=JICB>THL—EBRAINTWE EBbha., it ARICBEVWTHIBOA4ICE >TEERERE
BTHoZ &ld, WEREXTHRKELA-SEMTOEREME L TERASI W I LN BRI N2 H00, &t
ICBITE2AMDERIRRIE, F&AEEFBICIFEASMIINTULAL,
EZ3T, BRERDMEAEMT 2H Y HFD—2IC “Global Heritage Stone Resource” (B4
T, GHSR) #'% 3. IUGSO/INEERDV T THA MILD &, RARIJEIRIVF—CHATET, MIHR
IEESBTHY, REMAUDHI2BEEMTHZ IS, BRAERIEMEDERDRD2EDTH
%. GHSRIZ, =17 - BEER, GHRMNEEYARSICEITS, RAROEHEMEA2BATS I 2E>TWVWS
(http://globalheritagestone.com/overview/) . D& D BRAAICKT T ZRHOMIbIL, HEEEPESE
R, BARTIEEREELZ2TELTHY, —BZFRICEEERIhTWLWAL, BEMICAVWLhZERERICD
W, st DBEbhLY #FEENICEALMNCT R EHIC, MEBEEXDODER, H2 W IIEEY, ARRKICS
IT5FAFEZEFRNICRTIET, —BIRICH L THERMEER~ADORADLZEH D ZAEELNH D & HEE
3EZ 3.

ANEHEESROBOLYNSRELLEE, LHREDLRE (RRERE) &, AN Thbh TULEHUEOH
BRI > TOMEERBAT 281 HZEEZ2S. HlZIE, REBRICIIZEAHEIHROREDBEHHNED
BRICKEERENRAVWLONAEZE I HY, TOLIBREHEEZFEL T, KEBRITICHIT2EROEMDRA
KISERUBNICEREN G EM L EE2PELMNCTEIERENEZIONS.

Keywords: San-in Kaigan Geopark, Genbu-do, basalt, stone material, geological resources
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Application of the Big History concept to Geopark

*Kazuo Amano'

1. Csis Univ. Tokyo

TEyJERN) =, 2TOELEFHOBEROFTRIME - HEFE2EITHEEL

T, Christian(1991)IC & > TIRESI /=, ChristianiZ1989FE NS A —AMZ Y 7D~y A -KRETEY S
ERN)—DEZEEZREL TV Z0%, TORBILChristian(2004)DKREICFEHLN. EvFER b
=R - BEOEXNZRBL, 138REOFHOHEEMNSIE L X > TEDRRKX TOREEDFICALHDE
FEMEBEDITDZEANEHTHD (VYRFvY, 2019; V) AF ¥ VIEN24, 201672E) . HG.UxILX
(1966) DERFRFEDRKREER 5.

— BT, SAFRARN—U—2BFLNITBEHOIC, FEHERDSREZ CORMEIORESE, ERH
B¥RIUREELRREBEE L TEBRINTEL. BECEHBEERUTHRC HREESHARFOEMMRERICK
VEWEETZHOND LI ICR > (BEMESES, 2007) . #1EZAEY LR RN —HE - HELH T
7= ZENEKRE L.

VHANR=DE, Kith (OF) OLICEDNZ2EEHPERER (T) OFTOREBA (ER) OEFEPE
VEE - BREZRELABISBRZEEBIZE LTWS (https://geopark.jp/about/) . ZhidEIICEY &
EXARNY)—DBETAAE—HLTWS. XFBEETE, TBELIDANR—IBEOIAR M=) —I, EVS
EXN)—DEZFEEALAN VR MY %R LEREAEBNT 2 KEHILEYEE, 2020) . #
BEIUTOEY. F1Z: hIREXBROAE (I TREHOEENSA M=) —%MBo) , F2E: %&H
V7 TEROMBREKE, BIEF : HERDOMIREKE, HF4E  hERDIIBREKF, FESE : FrERKDOH
BREKF | (& - FiEE=4E) , H6E  FrERKOMEkE KF (FBUiE) , HB7=F : RROMBRE KF.

EyJEX M) —ICKYHIROKRKAEZEZHE, TAFHIOBEAICEE OV RALMEICKS. At
&, ANESHRRBICAENARFELAESZLBRE LTRBINTVLRHLVERERA2THS. HEFRICEL
THEZRTEEROERRDE LTEHBESINTVLWAWY, EvIZERA N —DEAISHIRKOKRE%EE
BE, ANFttOREHIB\BRTERVL. AFEOEEYIE, AORFTESN/HRRBICKZIAFELRITL
IECBH1960FERTRICEINZATREMENHD. AFHOERICEELEHEERR, YAN—VIZEVWTHE
BOWRERYES. TNIFZE < DHE, REBEDCADEETHIHBENEL, VFNR—=0DY—YXLD
FT, =0V —YXLlELTERASINS. #BETIE, RBBEIANR—JIETZY—0Y—1) XLDH)
ELT, REFESHhORMEEEZT—<E LY T7—2RY EIFE (KT - RIBBIL I ANR—IBEI A
x v MEZRIK, 2020) .

(31 R CHk]
- RE-5 - ZRWBIT A NRN— BB A x v Mk, 2020, ZIKEIL D A /RN— I BRERICH 1T 2 AMIEHE Y
7—. BAMKRENZESG2020FERRE
5. (https://confit.atlas.jp/guide/event/jpgu2020/subject/HCG34-P02/programpage)
- Christian, D., 1991, The Case for “Big History” . J. World History, 2, 223-238.
- Christian, D., 2004, Maps of Time-An Introduction to Big History. Univ. Calif. Press, 642pp.
YV RAF¥,D,2019, AV TV - AM—=U— 138FBFLHE. HEZRE, 385pp. (SREKZR)
- ) RF v DAEN2E, 2016, Ev TR MY —. BAREIS, 400pp. (BHZIREHN2HER)
- KPEMIZEYEE, 2020, KEOARMDA Y L5 -—KF140EFE. KEHIIEYERIREEE, 79pp.
- BARMEZER, 2017, I LHTOMEZE. NL HAR, 247pp.
-V, HG, 1966, HRABBE L - T. ERKEE, 223pp.235pp. (RAIMHM - REEZR)

Keywords: big history, geopark, Anthropocene
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Oral | R5 [Regular Session]Regional geology and stratigraphy, chronostratigraphy
[1ch412-16] R5 [Regular Session]Regional geology and stratigraphy,

chronostratigraphy
Chiar:Daisuke Sato, Tomonori Naya
Sat. Sep 4, 2021 1:00 PM - 2:15 PM ch4 (ch4)

[R5-O-1] Heavy mineral assemblage of river sands along the Brahmaputra River,
eastern India
*Kohki Yoshida'*, Subhadeep Kumar?, Lalit Kumar Rai, Tomoyuki Hakiai' (1. Faculty of
Science, Shinshu University, 2. Department of Geology, Presidency University, 3. Graduate
School of Medicine, Science and Technology, Shinshu University, 4. Institute of Science, Shinshu
University)
1:00 PM - 1:15 PM

[R5-0-2] Lithofacies, structure and accretionary age of the Otori Unit in the
northeast part of the North Kitakami Belt
*Shun Muto', Tsuyoshi Ito' (1. Geological Survey of Japan, AIST)
1:15PM - 1:30 PM

[R5-0O-3] Possible origin of the stepped distribution of the basal plane of Yabu
Formation beneath the Musashino Upland, central Tokyo area, Japan
*Tomonori Naya1, Tsutomu Nakazawa', Susumu Nonogaki1, Kentaro Sakata', Hiroomi Nakazato?,
Toshio Nakayama3 (1. Geological Survey of Japan, National Institute of Advanced Industrial
Science and Technology,, 2. Institute for Rural Engineering, NARO, 3. Civil Engineering Support
and Training Center, Bureau of Construction, Tokyo Metropolitan Government )
1:30 PM - 1:45 PM

[R5-0-4] Geologic structure and newly discovered active faults, eastern area of
Nagano Prefecture, central Japan
*Kazuki Watanabe', Tsutomu Otsuka® (1. PASCO CORPORATION, 2. Shinshu Univ. Disaster
Mitigation and Prevention Center)
1:45 PM - 2:00 PM

[R5-0O-5] Holocene sediments and enviromental changes in the Iriai lowland, Oga
Peninsula
*Osamu Nishikawa', Chieko SHIMADA?, Isao TAKASHIMA (1. Mineral Industry Museum, Akita
University, 2. Department of Geology and Paleontology, National Museum of Science and
Nature)
2:00 PM - 2:15 PM
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Heavy mineral assemblage of river sands along the Brahmaputra River,
eastern India

*Kohki Yoshida'*, Subhadeep Kumar?, Lalit Kumar Rai®, Tomoyuki Hakiai'

1. Faculty of Science, Shinshu University, 2. Department of Geology, Presidency University, 3. Graduate School of
Medicine, Science and Technology, Shinshu University, 4. Institute of Science, Shinshu University

[IZL®IC]

NUANT 73 A Y REFREBORY FIVEBICAEL, X5 VILRNSDERBMICKE > THKSI N, ]’
7, COBERRMIEEYZVILRESROA Y Y AEREZFR KT 5Ganges)ll &, EX T VILROERICHE A F
L. EXZVIURRIGZ#EY > /2%, AV Y AEREZFERT 2BrahmaputrallliIC & 25 ZITTWS. NV
57y adbBTHANNIEER L TRYHIVBRICET . 2070, WAlIMERT 2B OME

&, RVHALT7 7 VHBYOBBOLOICRAIRTHSD. INET, GangeslIZRTH ZHRR/—)LDKali
Gandaki)llICBEWT X ZVILIROME AN EES 2R R BEYMOBEKICOVWTHRE 21T/ (FHIF
n, 2019) . SHEE(IBrahmaputra)llD LRER & TREBDABYIEM ZRET L, TORRE G5 MMEREE
ML, NUALT 7 VB E OBEEERET L.

B~ Z v ILRDOILEIZ RGN B Shang)llid 1 ~ RIERE T v v ILARE BT L TR T L, EJL<ILIRE
B ICH3EJ %:1)Il(Diban JIl, Lo Hit)Il, Noa Dihing River JIl)& &3 L T, Brahmaputralll &7
%. BrahmaputrallliziY Y AEREFEFIANFTN, NV T S5F2 a3kETGCanges/ll&EEHRT 5. ZDHRETT
&, InNSDANB LNV T ST adbEiDBrahmaputral || FR CIRESARHERE Y A2 I L, TOEMYHE
BICDWTHE L., 7z, ARAYYIZ7O0RICOVTIHEEMEKEZRES Lz, SREARICHZ>TIE, K
YA XIREEZLR-LTEREAVWCEILYZ DB L. ESYOREREICEFYI/7070—T%
AWTITV, LI/ TABIBICO WTIHRAEIEMEZ BV /.

(Brahmaputra)ll £ - THRICH T 3)IIDOEGMEAEHE]

Shang )l : ARA, ¥o0h, LEEa, BMARNEET 2D, ERAG, IVFI, E8G, EREG, 1)L X
T4 MZENICEFZFNS. YIOORRRIO-—TRAEZECTILY VYT« ¥ oOah%w. ARARIAY
THCBCEDHNZVWEDD, ZHETHS.

Lo HitJll, Diban Jll : BARRAEENAGIEEL, ILFI, EREA, EEA’EENS. ANADAINTIIES
¥Chd. ¥OOREBRAO-—TRDICBEOTILI VT 1 VDL,

Noa Dihing JIl : A", &1 A", ¥270G0%<, LFII, ERA, BERANEEFNE. Yo7OF/IF/ 1
O—7HAICET. ARAIRAL TICED.

Brahmaputra JII T : ARANEHL, BhAR, ¥70G805K<. 700131 O0—-TEa%2S50 7L<
vT4a ¥ ooa’SEV. ARRRAIPTICECE DA S,

(B : 7S MIINCHE T 3D DOREE]

FHEN2019)TREEEYZVEMEBEPAL TICECARAEZLEET DL, TFRAEYSVYHEPRETYS
YEDIAMNIAFTA N eRBT R EERLE. COBRLNS, EILTIURFARISEZFY 20| O KRHEEY
EZNFNELL, ALTICEOARAA2EU I LI OEEY S VYHREBRORBYNEH T 2 TSNS, —
7, Shang JIITIIFEHERICAIILA T A RDBEEND LD, TFRAEITFVEPREYSYEIFTELTWSLE
B§A%. £/, Brahmaputrall| £ & TR TOELMEAELEITHICARNGEBENAGDOEB TREMN TS
nNaeH, PRLEZITIRVEZERV.

b, RVAILT 70 OEFHE - BEUNRTEARGEBRNAROEHIRFHENTHY, SHOD
Brahmaputra) Il ZNIC & <FELLTWS. 5%, Ganges)l| FRDAB ZIFEL, BEETOIVELNHS.
(81 A ZiR)

HHEERL - BPIE - Lalit Kumar Rai + #EBAMTF, 2019, RARIX/NX—)L - HYHVFFNNIZH T BB ELY
B. BAMEZRFMARBERES 2019, 473.
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Lithofacies, structure and accretionary age of the Otori Unit in the
northeast part of the North Kitakami Belt

*Shun Muto', Tsuyoshi Ito’

1. Geological Survey of Japan, AIST

AL EFICIE, YaTRICERSNEZGNMENEL 2B LTEY, CThIFABEAYBROS 70T 15
ke —EDBETHBRINLZEDEEZOLNTWS BZIEKEIED, 2008) . #HIC, BSHEE LUHEE
BFOLLEANS, Mt LHEAmEAOBRFEHPEBEROLT7DY U NATEDOREEN HLONATWS (K
B - k<K, 2003 ; @iEIEH, 2016) . —AT, kEFLLFOY 1 RMANMFIFEERIEEEDOEAICELS
ERIERICKUBEEOERERET 27O DKM BRILADEENE LS REMICER>TWVWEZEEH

Y, {TinEthE 2RI it s B L TBh T W3,

AEETIE, BRI EBIEREOLRRMIHICTSAOD1HER (P ERD—EBE LTTo7, LRI LGS
ICRHTE2REI=v b (KEEBLUKRARE ; K, 1974) ICAT2HROMRERET 2. AR
—y MNIBEN T2 HD2Fv— N EBREENEENICIEY RIHOE, BENLUE 5O RERTES
DORBIEHEASLMILAE., Fr— MNEEEREIEHRORYIRL TEBENLSREBRICHY, LT HITRE
EOWEAMS. RBEREERZZICHMAOB+cmORRAFH OWELSTRESH OV, SBEICHEmMIC
BEARREFOWEAST. £/, BEREEDTICIE—HFvr— MPEEENSENLTWVWS. —A, AKE
T2 <CEBHTVARL,
BENTAICOTmTAEHEERESLUEFNICEENE Y VAV /Va—Ibd s, iy 1 5% R HEHRL
A%51F7k. YA SKEBBRIEF v+ — NMIBENICRET 2HEERENSBELN, Fr— MNEHEHEEREDN
ZZAMIEVRYEBRBLTWSEZ L ZTRT. BEREEROWEDL SIFMEFI175.4+1.4 Ma, &RERT
170.9+3.8 MaD#BMHEY LIV U-POERDB LN, BERICK YV RBINZHEY 1 SROMGMEREES
MThd. £/, BEICRESN-EERETOI VAV / Ja—ILHhoERLEZRERIEAEFEREHESHN
TH5 (FakiEH, 2007) .

ek, KEI=Y NETHOBRFv—NE LMDRENSRZBAEDMMAEATH S BN TV (B
iEH, 2016) . Lo L, AR TIE, EENTHEOFvr— b - HEREERASA ML 2#EEMEYIEL
, BEMNLMORESRITF ¥ — MPRBEEREDEFEEGZENYIACEEILEZRRL TWE I EHHL
Mo 7=,

ik

KIEE= Fh (2008) HhEZFH:E 11478, 121-139.
KX - E2x K& EDH (2003) #2455 112, 406-410.
ARE (1974) FILXPME L LEYHEER, 74, 1-48.
BARKCEIT A (2007) HEFMEE 113, 274-277.
BIEES I (2016) MEFMEE, 122, 1-22.

Keywords: Jurassic accretionary complex, radiolarian, detrital zircon
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Possible origin of the stepped distribution of the basal plane of Yabu
Formation beneath the Musashino Upland, central Tokyo area, Japan

*Tomonori Naya1, Tsutomu Nakazawa', Susumu Nonogaki1, Kentaro Sakata', Hiroomi Nakazato?®
, Toshio Nakayama3

1. Geological Survey of Japan, National Institute of Advanced Industrial Science and Technology,, 2. Institute for Rural
Engineering, NARO, 3. Civil Engineering Support and Training Center, Bureau of Construction, Tokyo Metropolitan
Government

ELC®IC

EERBHT TIX2021E5 B ICRREBXER D 3 Rt B A % /26 L 2 [URL1]. RREBXEB DM E I T
&, BER—Y YV IVOBIERICEDEBFRZEHL, itk “RRE” cHENTWHEDKEY
B, THREBOHKEBICHE T ENRINAE. £k, itk “KRREEE" SHIEh TOWEEEBDAI Y DY
IMEBEEODHBTHL I DD >TEL.

RAHAXMORBHESHICH T2HEBEEDESIE, AboBEAlta<, AHOEAITIERICALI T, &
HOIAITIFILRICE, > TEL &Y, KEMICKREOAHEOESSmEUIER%2RY. —AT, HE
ERICIIEZEBIFRET2Hs/HY, EEA’EHROTEHANSEBRKINTWVWELIICERZA 2B’ H
3. “HEEE” ICoGEENBETIZEMAHZ LI SEREINTSY, HTICRETIHER
g, hEBEEHET RN E NI &bHo (BIRIE, BFEIED, 2007) . #>T, BEDOESEIL
ICEAL T, BEOWREREZED, TORHMEORALZBEEICKRTTE2IENEETH 2.

AR CIEIHEEERBLOGTORREZESMNCT 27D, K=Y I7IT70OEHE, E%th, 777t
ICEDE, 17— VI MAOHERIE S HBYUROMBREERET L. 561, A=Y Y IERRT—%
ICKYUIHBHEI G EZRAANEH T2 &1L, TREREARROBICRONS, RETI2HEELFOREA
EERLI.

BE DO HERBORE

R=DV7aAT7ICHONZBREFAMETOREL, BERTEENSRZTEHE, FICWENSRD LE
ICairsns.

LEOBHIIEITHELULTEY, EERIEBRRZ22THENSAY, ZOLAIEEADR VB
R ~HMAAERY, I5ICEBTIEAMRERILR (Macaronichnus segregatis) NERIND. Ih bl
HE~FLE - REDHBEMEEZZ SN, EHOTEIE, MERBICE >TERINAETEYAY NEEERS
ns.

TEIEHRICE >TEDEBHEEEBEENKEZ K ERS. ARREHFLAEVHRBRKILTIE, [RTHBOEEBD L
ICBEMWIO mOREBEHROREE & BEWENERS. TREXRKLEHI T, BEDLICEEN2 mDHKED
REERRENERS. IRXAMATIIMEAZRE, THOHBEEBORIERHEBYMOLIC, BEMN2 mOWE
BUBBNEEERS.

HEREMY EMELHONEA

HEEORH, S, BEEFICHBAZHIEWVWEEBI, EEBKERICHERIN AT IEKEDLERICH ST
MBI L TSN -RIBOHERMEEZOND. —F, BEZMHEIFWRKKEEBE BIEDHBENEEZ S
nah, TOHBESITBKELVEFIN > LEEZIONE. DXV, BEVEBOERSZEIE, HRELEIOE
ELARBEMEIE L.

A=)V IRRET—2ICED I, KEANE EHAROBOKEBETHOEEIZ, FRENELRD2DDE
HANOEHMINS. KEHTOFEmMIIE<, LHFLAROFHERERIEPYEL, 2 DOFHEEDERME T
BMEBORENZLETS. —HT, WENOCAZKELHOEER (FEVXAY MNA) I, BEDRENZE
THRMRUBWT, KREQESOEILIFERH SN,

INSOHBHEODGELNS, KEHE LHABEBICALONZ2HEEED 2 DDOFHEIE, REEHOMT
DIEBZEREDL D, BBEEOHAFNANICRELLELIBREE THZ EEALND. ZORRICRA
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i, PRCEHBTFRAREARRICEAICRON2HEEERBOREBEIL, MEBICK > TSN
3R, HFOMFERRLAZEDTHS.

BICAEYS B IRKEADKR—Y VA7 TREBOERICHEN M/ LAV &AL, ZOMKRTIHHE
WARRBERSINAN >l e %aRT. BERTIE, BHOMTI THBEROBEDSMZEBIFTETLAWL
B, HEOHRNMADKR THRERITERICRD I ENFERINS.

U EDIRED S, BEEEDOHBON ML, HRAKOMPEZRIRLT, NMEUBEMTHIARMN TSI
o, ZORERIE, BEOOHZANAL TCHERBEZHET 2RICKE, BBOTMRERLITTEAL, BEODMH
MORHLBREGHMENICER L THM I 2 0EREZTRLTWS.

Sk

[URLT] EEMHIEREREE Y9 — - RERBLIARMZIE - AMBR Y 49—, B0 E
X, https://gbank.gsj.jp/urbangeol/

ZEIEN (2007) HZEHES, 116, 410-430.

Keywords: Tokyo Formation, Tokyo Gravel Bed, The Middle Pleistocene, Stratigraphy, Sedimentary Facies
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Geologic structure and newly discovered active faults, eastern area of
Nagano Prefecture, central Japan

*Kazuki Watanabe', Tsutomu Otsuka®

1. PASCO CORPORATION, 2. Shinshu Univ. Disaster Mitigation and Prevention Center

REERL, 74 v Y/ HBICEEZNIREMETIE, BFICEATIHRE, KUESHEZNICESREY
ICBEAY 2RI EBESINTE D, HFMAMERBSESICEZZ2EVWEHRIEVRL, FMBAIEILHET 5/EE
EDEREINTETCVWARAVWIENFEBEOVEDTH . ERIFNR019)TO LHREM, EBIFHN(2020)TD
NER - T REthE EARMAERR E L hRMFEEI SMEX L HEREZ ARKRICEVWTHRE - BiF
Sl REMBOMEEREODTELVBEICOVWTHRET 2510, BRURBICHBRINE#E, &<IC
SEMTBIC D WTERT .

HRMEICIE, FERSIVCHFE=ZRUBOHMEEXIEET S, HEMBOEREE LT, FEROHRE
Fhnks K OHFHFROXLE - KBE - HEE - BABDISHL, Tho2EEORHAIED. BENRIE, ERE
B LTKLERBYL 572/ EBE, ABROSEMLAUNREDKUE - KUFBY - ILARIEEREY R S I
EoTHEMRIND. Tz, EHBMICIE LEBHMEREED LIVEREBS & CBREHEY A SO LEBEHHELUED
= i B

ARIBICE WTERRICENME S5 Z 5 180l0MES L CEEER, 26I0EM, 18l0FEMICOVWTEELE
RETL7e. RESNAEMOREHEDS  IIB P EMOBIICH > TRESh, REDHMENEMILOEE
BENA RS RBL TWB ZEMNZEBYICA o7z, S5, BOKLKMBOAMNIE, BREMEYREORET
FHLEOMBICEMNAESEZ 2 HDARMEI N, &<IC, LARMFEFIRTIE, PHBENTRBICELT S
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. TOFREEZREFZZE, 1791 F7B23HOMEMATHE), 1791F9813HOHE(FBEE THE)H
FL L, BRMEORICEE LTS D % (EEIFH 2020).
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CIEIEEIRERTD)!
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(2)ABAZFH 1931, FiRPEER. 555k, 331p.

QREREREEX - AN—K - B=F - AO FE 1956, Wb 3 “BIE” OhE. HhEPHEE 62, 734,
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IS BB IC D W T —. #hERRIEE, 23, 3.

() B IEHE - IEEES - FBMAE 1989, BARILMILFESR, REFEmE AT ALEAR-)| LD 4 7 thE S
5%, 95, 10, 733-753.

(6)AAEF 1974, ERHUthiiOthE. MgMBEMRRREGHPO1KE), HERER, 128p.

(7)AAEE - FER 1979, NEEIgOME. HhihERRREGHLDO1XHE), tEREER, 39p.
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M ARZEHIKELEM IR E, 42, 63-83.
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(12)F#8 - BERFT 1988, BBEAMHFENMUEOK-ArER & HHST. BHERERLE, 22, 65-78.

3N\ s EFEMER S IV —T 1988, \ 7 EILEOHEEHLE, WEMHER, 34, 53-89.

(14)IESFIE - Kixfh 2019, REE LHAMICH T 2 BEOLDOBISER. FMNKZRENFER, 41, 14-32.
)

(15)EBFNIE - Kixfh 2020, RFEREHIEICH (T 2 FBOLOMMERS. EMNKFRIERZER, 42, 54-84.
(16)EEFIHE - KiFfh 2020, REFIE AR ISAKICEH T 2RHMBICEA 425 2 2B, EMAKFIBER
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Keywords: Active fault, Quaternary geology, Geological map, History earthquake
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Holocene sediments and enviromental changes in the Iriai lowland,
Oga Peninsula

*Osamu Nishikawa', Chieko SHIMADA?, Isao TAKASHIMA

1. Mineral Industry Museum, Akita University, 2. Department of Geology and Paleontology, National Museum of
Science and Nature

AEAEMIZ, BEIEFEEIICABET 3, Bmit2.4km RE1.5kmO/NRELHERELTH S, Riga S
BIEDKBE CRYIONTHY, BEMRMNAMITERNRET S, BREEI’FRZELEEREREZRLTWSHE
LR OR T, RAIDONBRERTE(BA, 1990)& & ICEILERDBEDOZENICEE L /- #8:&M LD
TRINZEMTHSZ. ThET, HTF5ME TOREBEBICIR > THBEOEHNTTHOATWSED (BEIF

M, 1995), SFEHMOABEIZIFEAETONTVWARAWEYD, BiEIBFEL TWRHBOSEKITHOIN > TULA
W, EELIE, 2000 FERICA > TEABECTCERITREONAEZBEARDOR—) VY VER ZHKEHENSAF

L, RO ZT>oTW5. XBETIE, BHPRETEONALIADITICDOWT, AHEH, HRH
S/, BMEMRFERBES LY, WBORBIL IRy VR (TL) EAFHEORETETCEOSNI-REEZRE
9%, AESERMOHEEYIE, SIEKHICEEBINTTELAD, BRKPOBETIEEINELT Z2ETODE
REFFMICEEsR L TUW .

B LER—Y Y aAT7DORIE23.45mTH 2. ZEEAARONENRICKE LD EICLY, BEREE
M17.5mH 5195 mDBEICH B EHEINS. EEIE, VILNELCY OBHMAR T, BLIOBRE%#EKT 55
BAEOEMEICHUTWS. ZOLOERIE, WEE (Ex1m) , WE (Ex0.6m) , BEXE ! (EZ

1.4m) , IV NEMIWPE (Ex2.6m) , EWEiEE (EX7.3m; FE128m~4.5m) , ABREVILNE
(BEZ1m) , YIVNRELCYHE (EEX1.5m) , BHELIEI (EX1.9m) , RMKROKALEEL>TWL

3. BMetERFRERIZ, BHELTE | T2 (GEE15.63m) H'8990+30yBP, EWthtEBD LI GEE
5.81m) DOBEHMHN5580+30yBP, BHHEILMNE CERE3.72m) OHRODREMH3990 +30 yBP, EiEt
Bl T2 GEE1.9m) #2930 +t30yBPTH 3.

NEAZEILT 2 L TOWBICEENZARDKRBEFOTLENSEIT I ARSI —2%ERL, BEICLEXK
TIMEWVERWL. EROMEEDRIEIIFEE RS PRE, XBENLARY, BRYFEAMIUMOKLERS
SULIEB’RREZEZA OGNS, J<KHESN MBS LUREETHY, AL ABESEITKRA DR
NoTWhnwZ s, EBORBABYHIIBICEZFNE2BDY V- THdEEZILNS. — A, AEGE
HmOBAICFEET 2ZERILOEEYIIHBYRICERTE AN 2722 &h D, HBEWMEZHEBLAINIE, ER
AL ERBEDFEOEN SR T LIE AR AT 28I TIER <, BHMRADRAKRE-HENTT 28 THD &
EZzo6N5. ZOAMICITRIIBBOFHNICHE > THIEMNESENREEL. RAICHEBLTWS, E2tbait
EICDOWTI, EBOEBIEEREISAZD, FEIST2mOBHELIEISBERAIFIEAEEEAVL. Z0D
FRDEWHIEZTOMER, WEEEICNET2BEBELERVILEHT LD ICAZD, KKEPR
KEBEELET D, SSHICEMDOHMBTIE, REISHKEDI SRKEANEEILT .

INFEOBERNL, AEEGEMORELEBEHBFEARZ T EHDIELUTOLIICKRS. SEKBICEBDRA
BAEHIF LA ERINTW:., BKEOEBEICK ST, £, EENBEBOHENBIEY, EBHICKRIEE
{ELCBELTEA/HEL. 512, MNANIFEDEKDEENBVREAZTILL TWVWE, MROMAHEL
. EWEhTBOHBEREICECEEDSBEEAICE > /-&EZA5N5. FDH%, 4000FE~3000FRIZ %D
SEVBHOREARTE(L L. HEEREIZ, TEHOBEBERICH-Z2MEBET2.9 mm/yE&EL, LEOME
TIE1.3"1.7mm/yE RIEEE 5N 5.

SRR

BA 1990, KERNBNROTHHIME, hEFH/E, 36, 47-69.

B @D 1995, BEF¥BRES(WYHV)ICET ZEHEOERERT. BABEHMIEMERSE, 26, 1-35, &
RKRZ.
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Oral | R7 [Regular Session]Cenozoic geological records of Japan

[1ch417-22] R7 [Regular Session]Cenozoic geological records of Japan
Chiar:Jun Hosoi, Toshiki Haji
Sat. Sep 4, 2021 2:30 PM - 4:00 PM ch4 (ch4)

[R7-O-1] Eocene to Miocene tectonics in the Amakusa area at the junction of the
SW Japan and Ryukyu arcs
*Kentaro Ushimaru', Atsushi Yamaji1 (1. Division of Earth and Planetary Sciences, Graduate
School of Science, Kyoto University)
2:30 PM - 2:45 PM

[R7-0O-2] Early Miocene two-phase subsidence of the Ichishi basin, SW Japan
*HIDEKI KINOSHITA"?, ATSUSHI YAMAJI' (1. Division of Earth and Planetary Sciences, Kyoto
University, 2. oyo corporation, water and disaster engineering business division)
2:45 PM - 3:00 PM

[R7-0O-3] Period of activities of the Setouchi Volcanic Rocks in the Kii Peninsula
*Hironao Shinjoe1, Yutaka Wada?, Yuji Orihashi® (1. Tokyo Keizai University, 2. Department of
Earth Sciences, Nara University of Education, 3. Graduate School of Earth and Environmental
Sciences, Hirosaki University)
3:00PM - 3:15 PM

[R7-0O-4] Origin and water depth of a quite peculiar limestone and paleoecologic
system of Bathymodiolus in the Miocene Taishu Group, southwestern
Japan
*Takashi Ninomiya1, Toshiro Yamanaka?, Shoichi Shimoyama3, Yuichiro Miyata4, Takashi Shimazu
® Sho Taniguchi®, Takahiro Aoki’, Tamio Nishida®, Toshihiro Takahashi® (1. Kyushu Univ., 2.
Tokyo Univ. of Marine Sci. &Tech., 3. Saga Univ., 4. Yamaguchi Univ., 5. JAPEX, 6. HAZAMA
ANDO CORPORATION, 7. Shinwa Techno, Co., Ltd.)
3:15PM - 3:30 PM

[R7-0O-5] Crustal rotation in western Tsugaru in northern Honshu
*Hiroyuki HOSHI', Motoharu Kuno® (1. Aichi University of Education, 2. Graduate, Aichi
University of Education)
3:30 PM - 3:45 PM

[R7-0-6] Estimation of the age when the direction of the drainage from the
Kobiwako basin changed
*Yasufumi Satoguchi’ (1. Lake Biwa Museum)
3:45 PM - 4:00 PM
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Eocene to Miocene tectonics in the Amakusa area at the junction of
the SW Japan and Ryukyu arcs

*Kentaro Ushimaru', Atsushi Yamaji'

1. Division of Earth and Planetary Sciences, Graduate School of Science, Kyoto University

BARINBEHREICEWTHE=ZRIEII Yy O VT YV ITHSE. WO DL, AEAARDOEREBENKE CWE
Sh, £, BRBIAZEBLARBETHLICEI DD ST, UEDOHEIBBROBEROEDICLERTH
FUER-STUVWAWEDHTHS. LHL, AMNIEEICIEFAANICHE=RLOHBELIZ < K>TW3. ATEXE
g i, WE - B - KEEDEAE D IFEI3kmICE I NAFHEIABHL, 2 OBRIA ARSI A
WEEFHKRINTWS., ZZThhbhid, XEMBOMERBEOHFRAELEDTWS., ZOER, ZDHig0
BEHRA B = IS SAT2EBEOMERT I NI R =W > &b h o .

KEDBEHENENL Y ROBiAR L, 7, NEFLY RENWK LY ROMBEICE SN TV (SHE
A, 1997; FEEIT A, 2010). SEDBEDHER, NERENWROELEDEWTNEEMETHS I LN EATE
fo. 7, BIENEL, BENAFLOI E bk, E5ICEE, NWEROKEIR, BHOMETERYE
MABICRBEHMBAEVWARSNABEWZ &5, HEBICTELZED SN,

KEMBELICIZ14~15 MaDBEABEISHEET 2D, TROSPNWROEMBICE > TSN 2 BEEEHK
KB L7z, EAEREYZ/NEBOT —4 #HoughZ#i% (Yamaji et al., 2006; Sato, 2006) TIxAfEHT L
=& Z %, NNE-SSWB| -8RV OEMBREG AN RE I N, THIFEREEDONWRETER & BEMNAISH
TH5. INHDZEMS, NWRIEMEBIFIKBIEEIL WEWE HIRTS .

AMROER, REMBEISBHADEIRICHET I NZ IR ERRLI-ZEDD 7. TDHE, BHLUE
W NERIEMEBR ISEHRAORMNT VD, BAEHMELHY. MREAZEFEKRET V. LN >TIORKE
DUTBEEL,. RO FTBETREVWI S—RUEZHOL > B~ BHFHOMET 7 b=2 X (e.g, Itoh et
al.,, 1999; Cuker et al.,, 2011) O—IR& L TEW/=mgEELNH S, fthh, B - EALUHF L WLWNWRIERE
B, WOmES~mAeERIicom T 2NWROEMBE &L TZ 5. 83K, AMALE DO NWRIED EERERE
& MRASEEE] EEh, HE=ZROHEBRBENBE ShTEh (T, 1971; BH, 1993) , aHF
ISR HFHEOEMEE ShTW3 (BiIF, 2013) . AMEROBERIIHEELEANT, XEELSHTILA
F iR ERREFHICA K BIER BRI OBRBICH > - HREMLH B, £/, KBCEERFOXREIZEIKINICE
LTWEEWITREAHZH (Ui, 1991) , URKOXREDRNITAEEELRERA—THS (Ushimaru &
Yamaji, in prep.) . DX Y, HHFEFEFTOXREIF, HEKIMIIETIEAL, AEEBAAHKRE LTEALAIPRS
Z5Thsd. REOEMIX, REMBOEFHEDF v TR (RANIED, 2019) P =[EHD B FEDOER
(KZEIFH, 2002) L ABFES/-AIREMELH S.

@51k : Cukuretal, 2011, Mar. Geophys. Res., 32, 363-381. &&IJIIEH, 2019, 5% 128,
391-417. ltohetal, 1999, Island arc, 8, 56-65. #F, 1971, L AR (MEFZE6),11,1-16. K=
IIH, 2002, BHiIFL T A5, 67, 38-51. RIF, 2013, B> — AL AMEERE [ERAFE] |, ERTRE
AEHREEYY—. FBEIEH, 2010, 20800 1HERIE TN\ L OHRBEBO—5] , MWEREM. BH,
1993, ME##%, 42, 183-201. Sato, 2006, Tectonophysics, 421, 319-330. &FFIFH, 1997, RERH
HhEMERERE, thEAERT. Yamaji et al., 2006, J, Struct. Geol., 28, 980-990. Lt 1991, HFHF #, 42,
131-148.

Keywords: Japan Sea opening, sedimentary basin, stress, dike
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Early Miocene two-phase subsidence of the Ichishi basin, SW Japan

*HIDEKI KINOSHITA"?, ATSUSHI YAMAJI'

1. Division of Earth and Planetary Sciences, Kyoto University, 2. oyo corporation, water and disaster engineering
business division

BABOEMIL AR, AEAARMICIIEERET I N2 AN EELL, AEAAXMTIE, SMTHRABRINL YR
DFEHRFIET S —RUDHENZD, COZERIMAN) 774V TDARANSHKTH > & %RET

%, ZHIWVWD Y T T4 VT DFTIENLY, HEBEREKEBORY v TICEAARORSNEEFNS, LHrL
FOVo O, INETHEABEATIRIOSNTI A7,

Z I TAMRIE. THRPFR— S ZNRICHERAEZT o7, —SEBHIE. ABAAOPREZET S
FRESROIAICHTT 5, ARRICK Y. —EBEOHBERIT. EMED LU NE-SW ERDLET MR
BISHDY VS —RUBDPOSEREINZZENDD 2Tz, INSTST—RUBKRMBODEE L, HEROD
sub-basin ZEJ 2EBOEF Y A2D< o7,

MAT, ARG, —EEHOHFHTEADHEMNFIESEZREL. ZOEERIC—EBRE 2 LEE THICK
D L7, TEREBIL. HIERD sub-basin #1281 L7, /2. THES JUCEBEIILEHBICAY Ty TSh
o TNHDZ EIE, —EBEOHBRD transtension DIFTHER SN, ZOHBEERD. FEEIFTERS
Nn7=#18~17.5Ma ODRICKRT L7z &L =BT %, TDkIE. IERTE Dfold-related folding& L TT&E 7
sag
basiniZ, —EBE LI X>7DEB D,

Keywords: Early Miocene, southwest Japan, angular uncomformity, transtension, sag
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Period of activities of the Setouchi Volcanic Rocks in the Kii Peninsula

*Hironao Shinjoe', Yutaka Wada?, Yuji Orihashi®

1. Tokyo Keizai University, 2. Department of Earth Sciences, Nara University of Education, 3. Graduate School of Earth
and Environmental Sciences, Hirosaki University

WRARXLEHEOZSIFEIL, MO TEEICLEDK-ABETHIRI L, Tatsumi (2006; Ann. Rev. Earth
Planet. SCi)IC &K 2 2BV /RMILTIE13.7£1.0Mat F&H 6N, EREDNKES N ZERE LMK
EENCKITTHEVWDEREDH Y, EIFN(2010; thEH)ICL 2 NEEDOABDOTILFERAETIETAOE
REALASHEN14.3~14.4 Ma, LIORILE - TREN13.1~13.4 MaDFE & i, —h, EEDHME
B, MEEL, HEBEF O IL O YU-PbiEP40Ar/39ANKIC & 2RETTIE, < DERN14.3~15.1
MaDEHEICA A (FFIE - 748, 2017; HhEM,; FFEFEH, 2017; H1EFSF; Nakaoka et al., 2021;
Isl.Arc; Sato and Haji, 2021; Isl.Arc) , EBIREFDTFA Y4 DT II AV U-POEKN13.8MalcE—o%ED
EWSH|EEH S (Gao et al, 2021; Lithos) . AHRETIE, IhETOBREER, BMEFERFOFEREEE
LT, KEELEDHEFANLEEDOHDERTHZ - LEBEHOEERHEE ZOREEHRT 5. ZLEBEICD
W Tatsumi et al.(2001; Geophys. J. Int)IFEMgRILEZET Y X F M RZETHRIIREBICDEZ 5
BOK-ArERDORETHE L T13.6 £0.7 Maz 5 X2 TW=. —7F, Hoshietal. (2000; IMPS)IZR)IRE & Z
DEMDE 7 BREDREFIEICE - FOMMIBHIERE R WL, FINED (1996; thEM) DK-ArFER
EBRBLTHYULIZBUES T /7O0UM S - EBEHOENRIZ14.6~15.2MalcAB & L. SSHICEED
(2002: thBM) T LEEOLAEI 5I1FIF14.5-15.0 MaD&EROY I AV T4 v ¥ay - hZv o (FT) &K
HEREL, 15008 FERIEBEOH+AFEUNOEHBEOZS A L. Z01%, FEFHN(2011; HEZS
f2)£14.9~15.0 MaD Z LEEH DY IIL DV U-PbERZHRE LEIFHN(2002)DFTER EBEEMTHZ & L
. ZEEBBEORLEFOE r BREOLBOEFILRIKE FEEXBREBYICHLE SIS (BIF
h, 2002 ; EHEFIFH, 2007; thEH ; ILFIFH, 2007; thEH; FHIEITH, 2010; thEH) . I SICFHAEH
(2012; thEE2FR)EEEKBRHEBBNE TOILDERFDRIKEBI OARBLEARERERWEL, &
?ﬁi*ﬁm?k*ﬁ%?é/ﬁF‘ AAXUEBEORBEICHAONZ22EHBROBEEERE O ENSZEBEDO KV X)L
—REBICHKXTZ2EDEHELAE GREED, 2012; thEZ22FFE) . A$, Takashimaetal. (2021; Isl.
Arc)thT/\"&’f MEKICK Y EE KRR O T ENAFTOREHINT ZOEBHEME T L. £-EHE
EOR/IBEBORIKEDT/INY A MARICE RIS, KEAILTSOBEAET CICEFHILTIHEAXL
ZEPHESNE (BIBIEH, 2018, HHEZRFR) . §RAHLEZ LEHIIRFEEATONILT IR E
M ABEERENBEENICEKT L TR EINALI EICARS,. AEDORBEAILT SHRICHED KNETEEIDRE
HAlEShinjoe et al. (2021; Geol. Mag.)® 2 )L O Y U-PbENK TIF14.5~15.0 MaD&HICAS. L&Y, T F
BEED;ERENREIIZHoshi et al. (2000) P 21 H(2002)DIRED L H ICT1500 5 FFitED M+ A ELROEERB D
EEIEROND. ZEEEATMA L ABGEENIATORBENILT FEAICKTT 50, BEERHSIZEH
BICEKBITEY, 74 VEVETL— NDLHAAHDETICH > TABSEEIOBEIZEAILE L D TIEAL
(Kimura et al.,2005; Bull. Geol. Soc. Am.) , BEil#EETARAICA A< & HIE80 kmIZE D TIFIFARFHAIC
KESERINELEAHDNS, BRAMETIEYY NUERETORBYRMMRICL 2EFTETRICHBLER
WEYITIPRATTAINRNEIY MLORIGICE Z2EMgRILEY VIR ERS TRBRICHET BT TEK
B, A TS IMEIRERH 2 WIS AR R T TREOHBYMRRICK 2S94 TR D BEORHERD
AEBERETI/YOERDHY, BRBLKICEAELAZTY ML Ty VORBRRREILKRERONEER
AT TDRHAHDE & THBEF Y METOLBELRNREHNEIERI S NALEDEELLNS.

Keywords: middle Miocene, southwest Japan, arc magmatism, Philippine Sea Plate
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Origin and water depth of a quite peculiar [imestone and
paleoecologic system of Bathymodiolus in the Miocene Taishu Group,
southwestern Japan

*Takashi Ninomiya1, Toshiro Yamanaka?, Shoichi Shimoyama3, Yuichiro Miyata4, Takashi
Shimazu®, Sho Taniguchi6, Takahiro Aoki’, Tamio Nishida®, Toshihiro Takahashi®

1. Kyushu Univ., 2. Tokyo Univ. of Marine Sci. & Tech., 3. Saga Univ., 4. Yamaguchi Univ., 5. JAPEX, 6. HAZAMA ANDO
CORPORATION, 7. Shinwa Techno, Co., Ltd.

HARBEASRICOMT 2 MEREE, EESOMRICEYI18~16 MaD BAREIL R ICIEEBICHB LA &
HYER 5 MR > 7= (Ninomiya et al., 2014). XINEEF TERDORIG A KA H S Bathymodiolus sp. W EeE S, %
DERD SILZERIEAREEDITREM %181 L 7=(Ninomiya, 2011). LH L, RIBAKEHIEETERI N,
Bathymodiolus sp. MEZEERER TH 2 I & R T ARG A D > 7=, KFRIE, T ODIENERTS
ZEEBHE L.

WRIEAREIZBEICEEFNDEHN4AM, ESHWS50cmDIRMEDRERAIREERT, THOERSE, LED
Bathymodiolus sp. = ST AIKE, INhoZE3ALTA MRDMSRY, ARKEETORERICERScmT
DOROYA DSR2V =23 VESHEATWS., AKERAIEEUTMNBEETEHILKEERT =E
fEAICZ LW, EEBFLH(Sakai & Nishi, 1990) P FNITBEMN SEHT 2 BE/LA(Masuda, 1970)1d, =
IBARKE%SOMINBEE TR ILAKESOOMLEDEBIRIETCHEL-C &2 RT.

ARESDRBIEDEL 8 3CIE(-39.8% D 5—31.7%)Id, ARESNANMEREE L < IZMEMERBEDA S v
DEETHI XY VERLICK YBEEFCERI NI 2B RBLTWS., EKE, Avo)—yay, Al
A MNRDSBSNT= 8 PCIE(-5.8% D 5—9.7%) &, BHDBEMERERIED § '°C B(-2%D S +6%0; Veizer
etal, 1999)& W HELV. TR R, ThODRBIESIE, HIHNX Y VERMEICHRET 2 REA 4> &iEKE
DRBAZAVDREBICEYTRINIZZEETRELTWS.
1=, ARE, BRESLVPAV ) —2avFD/RA 54 M) &3 SEIE-3.3% D >—16.4% & 0% & V1K
<, MBETHEDOFEIICL > THERINEZIEERLTHEY, BRABIHVAY VEBIENBZI >TWEZ E
HRBY S, MEBELSHEICK > TERSINERIEKRIMEZERO—REEICHFEASINSHE, RuBisCOIZ
Lo TEESNEHEYD § *CEld—35 5% DEEICA S Z &M H SN TWS(e.g., Nelson & Fisher,
1995). ARENSBONELEMKE(TOC)D § *ClEIF-37.6%THo=I Ehd, LFEAMICL > TEE
ShEEEMEEIONS. BRESLTVTIV Y1) —2 3 v DTOCH § *ClE(-27.9%H 5-29.9%)l, —-35
+5% & U EBWD, SEEOEEEHEYDTOCH § '*ClE(—25%; Denies, 1980) & bR TIELY., AREHD
TOCEARRICIERARICE > TR S N-ARMTH 2 AREENT L.

NS DFER & Bathymodiolus sp. 7 8 *ClE & § 'SENRBBEVAKEICESN, 16 Mallginy v hv &
NYHABIIHRERBREHEE2HESIETVWAEEEZ SN TWS(Lorion et al,, 2013). RIFHKEF D
Bathymodiolus sp.l&, MEEB{ILHBEOAEHEIHE, BESHA Y VBILICEYERSINBFHRILKRICEKEL
TWeEEZZLNS., WNBEOERYTA Y1 MDFEEFEMEKT % & (Ninomiya et al.,, 2014), XFMEBEET
MOREITXRBIOORRISEBLL, XY VNEHTIEIMBREL>TW I EETRBLTWS.

3k Denies, P., 1980, In: Fitz, P., Fontes, J.C. (Eds.), pp. 239-246. Lorion et al, 2013, Proc. R. Soc. B 280,
20131243. Masuda, 1970, Mem. Nat. Sci. Mus. 14, 25-32. Nelson, D.C., Fisher, C.R., 1995, In: Karl, D.M.
(Ed.), pp. 125-167. Ninomiya, T., 2011, Mem. Fac. Sci. Kyushu Univ. Ser. D, Earth & Planet. Sci. 32,
11-26. Ninomiya et al., 2014, Isl. Arc 23, 206-220. Sakai, H., Nishi, H., 1990, J. Geol. Soc. Jap. 96,
389-392. Veizer et al., 1999, Chem. Geol. 161, 59-88.
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Keywords: Japan Sea opening, deep-sea, Anaerobic methane oxidation
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Crustal rotation in western Tsugaru in northern Honshu

*Hiroyuki HOSHI', Motoharu Kuno?®

1. Aichi University of Education, 2. Graduate, Aichi University of Education

Northeast Japan rotated counterclockwise during the early Miocene major opening stage of the Japan
Sea, but the timing, amount, and mode of the rotation remain poorly constrained. These issues should be
resolved by an interdisciplinary geological study in areas where the well-dated rock sequences formed in
the period of the Japan Sea opening are present. Here we present geological and paleomagnetic data
from northern Honshu and show that counterclockwise rotation occurred after the formation of early
Miocene volcanic rocks. After mapping geological structures in the field, we collected samples for
paleomagnetic analysis at more than 60 sites in two areas (Fukaura and Kodomari) in the western Tsugaru
region of Aomori Prefecture. In the Fukaura area, andesites and rhyolites of the Odose Formation (ca.
20-18 Ma: Hoshi et al. 2003) have a remanent magnetization direction counterclockwise deflected from
the early Miocene expected direction, although several site-mean directions of lava flows are not
corrected for bedding tilt due to possible paleotopographic slopes. A similar magnetization direction is
recorded in the various types of early Miocene volcanic rocks of the Gongenzaki Formation (ca. 23-20
Ma: Danhara et al. 2005) and Fuyube Formation (ca. 17-16 Ma: Hoshi et al. 2013, 2016) in the Kodomari
area. It is noteworthy that a rhyolite lava unit of the Fuyube Formation preserves a westerly magnetization
direction, suggesting counterclockwise rotation after 17 Ma. Future research should aim to determine
magnetization directions and U-Pb zircon dates of middle Miocene and younger formations in western
Tsugaru.

Ref.

Danhara, T. et al., 2005, J. Geol. Soc. Japan 111, 476-487; Hoshi, H. et al., 2003, J. Japan. Assoc. Petrol.
Tech. 68, 191-199; Hoshi, H. et al., 2013, J. Japan. Assoc. Petrol. Tech. 78, 414-418; Hoshi, H. et al.,
2016, J. Geol. Soc. Japan 122, 163-170.

Keywords: Northeast Japan, crustal rotation, Japan Sea opening, tectonics, Miocene, paleomagnetism,
Aomori Prefecture, western Tsugaru
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Estimation of the age when the direction of the drainage from the
Kobiwako basin changed

*Yasufumi Satoguchi’

1. Lake Biwa Museum

GE#HAICH 1T DKRELR] BARICHT2EHT—EMEOHIRIFHES, REOHENICFRNE—H
BRAATHERINZEEZONS “BE BATRIEMTIONEZ &A%<, BYU S ICARROER
POHLTVWTH, ZNESDKRDDRENY 2RI 5 & IFBL L.

T - FUBMAICIE, RAOASEAN, HH—EMRORBER, HEENER, AREBFEI 2HBLTHY, &
HIFEEREFICE >TRTONTWS (e.g. BAEUILERMRE, 1987) . INLDEEIE, KIRERFEO LD
—EEBEERE, A, A, BHAETERSINIEKBEBNSRY (e.g. BARMBEZRNR, 2009) , #K
DKFRELTDORMNY EBELNMCT DI EIE, LD OMIBRICH T 2EEEEEMD LT, FLBEEDK
KEMDHEORILBREEZEZZ2 LTHEETHS. HH—EMEOREREICH T2, E& - RBMADKREL
IC2WTIE, BEO (2017) AAFE&HTWSED, ZOZE%Z L-ERQRHEIEFRBAELTWS. ZOELDH
T, WAEDKRICDABMNBZREZRELE LT, mIRMASDOKOEEKERAED, FREARANSTEELALR
- KERABRANZEDLERHITON, TZORENLUROEIRMOKIRELS KE K EA ARSI BRI N
TWw3 (BO, 2015) . ARKXTIEZOZEL%E LFHOKRE T 5.

(KRERDY 1 IV T OME] DHESHHBERDL SR - KIRHEBADKRODAHNY X, HEENBE
FERHEDSEEB TERICH 2230 A FRIOREF AIUKE (Msn-Jlwgd7T 7 F) HRBERFICIIFELTWSZ
s (BO, 2017) , 2305 FAIL W ELAENICTERLE WA . HEENBEICSIT2BEEBOTAICMAE
THEREEIR, BEOREMMEISESRELEI’H oI EHESNZMKEENSAY, KEBHBERFEIC
BT BKOHHEARDOEENRLRT —FIERINTVWAVWEDD, REETEHOHERRICIERADOERZAAEA
ERREINTWS (I8, 1994) . 2%V, FEEHISHEEBTHOVWI NI DHISTREAALE L
CHEIND.

EEHMOmRARICH ZHEBEMETHOEMIGIRKICIE, REBRLERIHELTEY, AP ETE
#h, IEKFOREZTRIHMENSERINTWVWS. 2055, AHEBEHNEEZ SNIWEBEOL KRR ZRIE
L3, BiRdtAAZRLTWE. ZOMKRUE, HEOMAH > EEZ ONBMIBICH LT, BEAICHA
BLTWBZENS (JIEE, 1994) , dkAMERTRNADAIIIE, ZOHIFENSRAICH > 7ZHARALT
WeEEEBZIZCW, ZhicH L, Aol mAliciEEREOSFYLIHY, IhoFIOLHEENRE
BEOREAMEDERBRENR LN W EN D, AMIGHEBRIALREICHIGMAESESESITAN >/ EHES
n, XEHRBRFHICEZOEREDEXYLNH>7EEZAONS. DXV, A (IEHBLFOMFAHIK &
LTAANTNDZEDTERDN > EEZIONS. APEMADOADOERET, LEFOHBRDKR%ZER
THEDEEHEYICBRTIEZH S, AEOIEEDRNIE, BAANTENE I ENTE AL > MBI E
W FEBHICAOFTNEE> TWEAREEEEA O, FEBRLNOHEFEICIE, mIRMA S DHEK
FANPRAENSELRDZAAANELLLTWZEERLTWVWEDLE LI,

[>zEk] 1D, 1994, BEMOBAYE. 25-72, NIREZE. ; HAEMKLESRE, 1987, BAEML
e, RRAZHRE. ; BARMESZARE, 2009, Aths, HAEEE, pds3. ; BEOMKR, 2015, BF
MWEFPREI122F2MAKFBRERES, 70. ; BEOMRX, 2017, {LAMFES, 60-70.

Keywords: Plio-Pleistocene, Kinki and Tokai districts, pale-water systems, Kobiwako Group
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Oral | R18 [Regular Session]Environmental geology

[1ch501-06] R18 [Regular Session]Environmental geology
Chiar:Yoshiyuki Tamura
Sat. Sep 4, 2021 8:45 AM - 10:15 AM ch5 (ch5)

222
d

[R18-0-1] Relationship between geology an Rn concentration in hot springs and

groundwater in Kagoshima, Japan
*Kuniyo Kawabata', Mai Watanabe', Yujin Kitamura', Akinori Nakano', Takashi Tomiyasu' (1.
Kagoshima University)
8:45 AM - 9:00 AM

[R18-0-2] Inverse analysis of groundwater modeling: An example of the
contamination site in Mobara City
*Katsuhiro Fujisaki1 (1. Geo-environmental Consultant)
9:00 AM - 9:15 AM

[R18-0-3] Low atmospheric pressure induced groundwater level change : Impact of
the 2019 Typhoon 15 FAXAIl and 19 HAGIBIS in Chiba prefecture, Japan
*Atsushi Kagawa' (1. Research Institute of Environmental Geology, Chiba)
9:15 AM - 9:30 AM

[R18-0-4] Temporal and special variations of land subsidence in Yachimata-
Tomisato Area, Chiba Prefecture
*Itaru Ogitsu1, Hisashi Yabusaki', Takeshi Yoshida' (1. Chiba Prefectural Environmental
Research Centre)
9:30 AM - 9:45 AM

[R18-0-5] The importance of the geo-stratigraphical unit investigation and
monitoring effect of CVOC groundwater pollution site after 20 years
*Hiroshi TAKASHIMA', Shinji TAKEUCHI?, Osamu KAZAOKA® (1. Daiichi institute of
technology, 2. Nihon University, 3. Research Institute of Environmental Geology, Chiba
prefecture)
9:45 AM - 10:00 AM

[R18-0-6] Main cause of the large deformation of the embankment and
neighborhood road: from geological survey on liquefaction-fluidization
phenomena at the 2011 off the Pacific coast of Tohoku Earthquake in
northern part of reclaimed land around Tokyo bay, central Japan
*Osamu Kazaoka1, Takahiro Kojima1, Naoto Ito1, Itaru Ogitsu1, Atsushi Kagawa1, Takeshi
Yoshida' (1. Research Institute of Environmental Geology, Chiba)
10:00 AM - 10:15 AM

©The Geological Society of Japan
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Relationship between geology and **’Rn concentration in hot springs
and groundwater in Kagoshima, Japan

*Kuniyo Kawabata', Mai Watanabe', Yujin Kitamura', Akinori Nakano', Takashi Tomiyasu1

1. Kagoshima University

FRYVEREEOARE LTHEELKICHT 2ABENE SAOHRELHITKICERISBITADZ &N
MonhTWa., 207D, KbEZ RVIEHMTOERED ML —H—PHTKDOBKEBOEREZFZ7-OITHE
INTEL., T, BADVPOLBREIND S RVITERDEINY, 56 - KLDOZE, BRIXZ{ZEHL5TH
BEZICK > TRENEILT 270, HELAEOMBLEEREOBRICOVWTEREIhTERL. BIAIF
Ulmov and Mavashav, 1971; Wakita et al., 1980; Igarashi et al., 1995; Kuo et al., 2006; Tsunomori and
Tanala, 2014) .

BRESRICIGEMBCPHENZ K HFEL, BRERXREZEZV. AMETHFICERSTELDER - #hTKPD
SRYIREZRAEL, TRICOHT 2EME - B KPS FVIREDRERICOWTERZTY. BREMA
DERRKIFFEEO—RNBHBRARICH > TREIE BB I END, YIIPANREDRNLHEEZITT
WRWZ ENBALMNER >, TEBBKRRMUEITERN S, MEEEDRRTY I TICERLEKDERE
ADRBOHONT. KPS RVRENEDHER, ERETHIMOATRER L T D LAICHRT % XFRHEEY
DEKEDOR/ONDKAZ RVIREICHEZELRENROONL. ChIZHEKEVZABETHEINENEVWIE
AOMRICER L TWBHEMENE <, SLEOKRRHEBY TS RVREA G RY, BRADAVETS
TREFHTIRHES< ASHEEZILND. BRKPS NVREZITHNS, EMBECERSPRICRES Z2MMEN
EICBWTT FYRENEWERNROOLN., INODERIZEAFDOLREEPEBRL K E VETE % RER
ELTWRRABEMAEZOND. HICERETTORERE S S — N VIBEEF2MBIEEDERIE, YITOD
HEBEZIKNBEZRBE LTERLTWSAREENEZILONS.

e, BREWRICE, ERIMMRESNIHFRIERINTWS. INSOHFORERITRERI &A%
<, BERREMEFESNTULARWL, AEKRTIE, LEDT FVRELHMBORGENS, FERPAHF DM TKA
FRVREZRAEL, BREREZHES DAAICOVTERREITD.

Igarashi et al., Science, 269, 1995

Kuo et al., Ground Water, 44, 2006

Tsunomori and Tanaka, Radiat. Meas, 60, 2014
Wakita et al., Science, 207, 1980

Ulmov and Mavashav, Akad. Nauk Uzbek, 1971

Keywords: 222Rn, hot spring, groundwater, Kagoshima
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Inverse analysis of groundwater modeling: An example of the
contamination site in Mobara City

*Katsuhiro Fujisaki'

1. Geo-environmental Consultant

WRKETILDIRZ XA —4 (BKEHDE) 28HME (BTKAARE) HOKDZHMBITIE, HFHIEL L
ZEEBERMBTY 7 MRV DD, DAETOERITEATWRWL, EHIE, AAVI L
PEST (Doherty, 2018) ZFHWT, #EMTDELEEF (BlEft, 2005) ICDOWTEfZzH >k (B
I, 2019a; 2019b ; 2020) . REHUNELZZOXFFEALLEBE, BTFREZNSKTRICDONTIHIIWVE
KEFEHEREQHEBEEZE, KEABKRBENSVWEHEENRBICKOONIZFABARARBERE Ao, £/, &
BRESHOLBIECAFBELEL>TWVWS. SRESUNBEBOANENEBANDFTFENKRE WD, TNLHIC
RoTNIA—INMEESNDZ EER, BAEZNHERL. BKEE - 2BRIETD/IRZ X —F(ITEWME
NRHLHN, STEEESHEHEAEIOEVWEDER o7, REMDFBRERF (BIFM, 2005) ICDWT, it
TARAEAEI2E (EEKREE) , TCEERESHRBE214E (1989/11~1998/2) ICXIHT 2 HAE % T KR
E7 )L (MODFLOW) &MEBEET IV (MT3DMS) TEEL, PESTTEHAMEZFHEM L THEKGRE - it
FEDEHE - BAASHER - HEE - £EMOBERPOSNNIA -9 ZHETLT-. BFIBEEZ25MHSZD
1/2~1/5~ MK LTV &, BRI - AIC (RBIBEHREEE) cH/NS<RY, BEI M ALTSELIC
HAB. LKL, 12.5miEF (1/2) TIEPESTIZINERE S, 6.25migF (1/4) TRHREKRAERBEEZELIFE
BICKRERMAAIBEEN RO ONS. SFERESHBBHUEL —H LAV, 8.333miEF (1/3) T, ¥
REWEAEDPERREBVWHFREIEOND D, FERESFRIIEAEICS SRTTY) a— LN TRARICH
UTW3. 5miEF (1/5) THERPPRZVWMIAESBREEVWEREN KO SN2 D, FTERESHISEAE
EHANNTHS. BEATOHTIIEFRICESTIZFRACERIBOLNELD, ZOHBEDORFIEBICLDIZEDR
HiE & <D SR. 25mIEF CEUAIREZ2141, 154/%, 1064, 59mEmO LTW< &, B
B-ACEHEKRELLRY, BHARBILRZEEBIIBEIEREZEOITHS. 106504 LT, &
BRBND R AZEMAAIBRSKRE, EREIERIIEAL’HZ. FHERESHISEREE ZIF—
B9 2. BHABEBHS106RDIFE, BRKFEHHNKE L, FRPI1EC RO LN, HFERESMITEREE Z &
2V 100mg/ I EDERETHI WL EA>TWS., 106 RDAIERDTI8REIARTIE, MHDZE L BEKRDOER%
RLTEY, BE106HDIGEDARFERENFONZONNIERRN’TBETHS. ULDHERIZ, FEDOE
BEZFERALELBEIC, NIA—SHEREMET TSI LE2RLTWVWT, HABEDZBRICOVWTHERLR
FHIERSBVWT EARINTVWS. BRAMEICIEMRERA (0.02mg/l) KFEDT—INELEENZ. THHE
BIZDICH>T, EORKIFTERVOTRICKRHEREDT/20D 1 E-4mg/l1& LTz, EEDRBEIDIH S AW
B, BAWMEER>TWEEEZILNS. £2 T, MHERAD1/2 (1E-3mg/l) &£1/200 (1E-5mg/l) &L
FEEEICDWTHERET LAD, ZNSICKEREEASNAL,

S E R
Doherty, J., 2018, PEST: Model-independent parameter estimation user manual 7th ed., Watermark
Numerical Computing, 368p. B&IF5EiE, 2019a, BAMEZAFI26FEZMAREERES, 134. BHAR
&, 2019b, FE2ERIFEMEZES VR U LMRXE, 49-52. BHIFRE, 2020, HFEI30MREMEREY ViR
U LRXE, 1-4. BRIGwiEfMh, 2005, #HstEZFSKEE, Vol.1, no.1, 1-18.

Keywords: Inverse Analysis, Groundwater Modeling, Grid Design
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Low atmospheric pressure induced groundwater level change : Impact
of the 2019 Typhoon 15 FAXAI and 19 HAGIBIS in Chiba prefecture,
Japan

*Atsushi Kagawa'

1. Research Institute of Environmental Geology, Chiba

FEETIZ2019F9BNS10BICAITT, BREISE, BI9SBLUBE2ISICHEI AMICE Y KT RKEL
ZiF. BICEREISSFBVBENOIEIARELEREL, RAICLZAARPREDEE, ABREEEL4EL3
REBERERERY, [FHTEEREEARA] tMBSNk. Tk, ARAFEI19SBROEICIEHRTTE
EMNFEEL, REEEOIBENEE. CNOBSEOHEEZ, FERERNOBEUH THASNAEEZELHT
KAIZEEICDWTIRET 2.

2019 B EH155 - B19SOBER & FKATAHES - BRE1551F, IASHICESELBTHEEL, 98
ORKRBAICSHEEL BB, FHISHANICRRAEEZMVTFERMEIC EE L%, FRISHEEICITRIKERA &
BEBLE. EEROSEIZI60nPa, FEHRDEABREEZEIZS7.5m/s2RELES E1mEA->". AR
$F1921%, 10FHMESEBETREL, 108128 196/ICFTHEIC EEL %, 22BX ICBAEMME
%965hPa TEB LY. BBICKIDOSKHBE ICHERT CEENKEL, BE1L, ARODIF12K, $iE
23D/ EEE LY. Bp, FEETIRI54HDOMTKA - Bt FERHEZBREBEL, TR ZEREER
LTWaf, BEMRtEY Y —BEEOHN30HFHICEVWTHTKELZESHEILTWEY. F7=, HHFKEEY
H—DARSEMESBHE LESES 29 SICEBLTVLS.

SEETEHMTKULER : 8RE1551E LERFOHROTENIG0NPa, BEFXFAREERIOKMILFE70kmE =N
3—7A, BRE19SIHBBHEORLTIENI65hPa, REAFEHNERI30kmILFE260kmE h?, hLSHE
BERETH DB RD TKEE] BT IBARZFETH-. SEIDREEA (EEHIR) &, BF
E152SDREEFICHL,SHI10km, BRAFE192 THAOKMDIEHICRIE L. AEAFMOSES TR, &
BAE15 - 19EREREIC, ThEN973 hPad L V975hPa%k 883 L7=. £7=, 1000hPah LRESEETOD
BTEBER2E, ARABE155F3RHEST, SRE19STIIIBBUEEELTWS., RBARERIATICH
BENAEWIM-1SH (HFRE : 20.2m, R —VRE : 16~19m) T, WFNOARTH30cmAEEL
ZHTARMOEENBR S N, ZD30cmit FARM ERICE LABEREIIZ, ARE155 TH4ERE, SRS
195 THI7EBER>TWS., ZOKELHTRUZEEDOBEN S, 10hPaDZE{L T8~ 10cmitt FKAIHAZE
Bdaz e HESND.

EE L TKUEE : 8RE1988BICHEIID10812H08M084E, BREN S DIEN B =ZaATNA
ARHETERLEIENREL, ZORBHICTHRHTILNTESLHESNIRANFKELEY. E5KE
Huigld, JEFE-FEERAM@ICHI1800m - IBH700mDERICERD SNz, ZORBICIE, #¥10RDMTFKAEER
HMNBREBEEINTHY, ZOVKONMNIBVWTEEDHELEZ ONBMTKULEENERSINL. TDHIBE
HARE I D RIRMIB00MICHIE T 2lc-45H, EH1300mICIBY 3ic-35H, #HEMIHILRAFIB00mIC
BT ZW-62FH, HEMIFILAEN2200mICAIET 2W-55HTIE, SHFERRICHEL TI~2cmBED
284 RO TR EFHBR SNz, ThOBRAHOMEBE B TKEEFEBOEND, BEIIERAR
A SILFEABICED > THRE60kM/hEBA 2 EETHRELEEDEHESINS.

B3| F STk

VERF, 2020, KERFARBERREE (SHNTEEREELSRAS) , 2

DRRT, 2019, KEAEELS LESKREN, SRFEI19SICL AT, RS (ER)

IFI B RRS, 2020, BittKEATRE SMTE10B12BICFEETRERHTTRE LARAICDWT.

Y FEEBEHTE Y —EBEMTE, 2020, TEEOMHELT (BRAHERE) , 51.

© 2021 Geological Society of Japan -R18-0-3 -
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Keywords: groundwater level change, low atmospheric pressure, tornado
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Temporal and special variations of land subsidence in
Yachimata-Tomisato Area, Chiba Prefecture

*Itaru Ogitsu', Hisashi Yabusaki', Takeshi Yoshida'

1. Chiba Prefectural Environmental Research Centre

&I

AL T I TRKPRAARDAKEOHERNPERAEEZFICER L TWEEEZ LN, TNHDEREZRE
LZDEESEEZPELMITEIEIEHBETOMIEAEZ 2 L THEICEETH D, TERICK 2BEEHKESR
EOHERMN D, HE, NEFHPEBEEHRMEICEREFROROZFHDLRIENAHMEL TR SN TWS (G
2 - ARIE, 2019), AFEKRTIRIEZMIFOREDOHMBEENICOWVWT, HELTOEZERMFRADDODERBEN &
T35 EEBEMICINSARBITAERL/ZOTZEORRICDVWTTFENLRBREETD,

AL T OBE

BRKENEDHER(TER, 1976-2019)Ick % &, 1EEHEHMERTIXT1996FEEN SIFNFHICHLED
DILTHFERSINIE LD, 2000FKDIBO D SIEETHABERMNETEHHAKRICA > TWS, ZDERIFIRE
FTHME2019F DL FEREET ENGHOERMERVEEFTOZ ILAEREISETOROEFHERT
X%, CFEERBEHEPH TIELVBEEICCOMBOLTAEIRETEZENTE S, 20125F-2017FIC
S5cmP BT LAtgidEEmA S Z L EF CTRILR - BAmAEARICHEER L 2RI H10kmigk5km D EEH I
PWLTWS, EEHENEROERMAE. N\EHHEEETORFAMOERCNETOZILE & DEREDE
E3ARMICSE T ORLMNHEERTE 2 FE - ARIE, 2019),

INSARFEHTICD W T

INSARIFAIHEFICL Y 2B LOMREAZTV. REFEDOMAEENSHMKROEHZIBIET 2RMTTH
%, HE, INSARBEBIFTICE Y FEEREZR/RE LAABILTOREN RSN TWS(e.g, A - 1, 2009; 1L
Fr - fi, 2013; AR - #86, 2016; ]RIEA, 2017)H%. AR TIEARMIZOMAZETIC D W TRZEMANICEK UEF
MICIBET 5 2 & A BMICINSARBE RIUBIT A 1T o 72, 2017FE7A N 520215F48 £ TORRINFE 4R
(ESA)DSentinel-1AR TN TBD T — 4 % AL TStaMPS/MTI(Hooper et al., 2012)IC & Y PSInSARfZ#T %
To7,

INSARRHTFER

2018 FRU2019F O FHEHED N ITBEKEMNERBR EBMNREESNTH > 7o, BEKENETHRS
NTWB3AFADETOHRLIISEINSARBIFT TR ONLIFRAEHEONHFTERO LN, £/, BEMHIL
FEER DN SAKEMICHNT TOMIBRUEEHILRIBN OREAT & Z LA OEFRDEICHT 2 IS TEFT O T
IR, BERKENEBFERTIIKERDEEOREARMNSOZIDETICOVTIFELZZEATUVLARY,
=EHrABOEHEDNHTIE. BRPOEHESHOEEIRELBFRACRKRICALC LI BEHERT LD
AR BB TE AN o, LAL. EEHENEROERMEICHLEZE DL TIE. 4~68ITIK
TEAREAICAD ZERIERD S,

EHEDEHDERINEICDOWTIE, SETOHNIIEWEIE T OBEELRIBATICS W TEFELL T ER D
Ao, LH L. ZORMEBTIHEEE EHISETEREZRYRL, RIANICH S &L TER X 2 ILEE
ERERLTWE, TNODOEIFBAICE > THRAICERY — R TIEARM > 7,

&

NEH - BEERELICEWTINSARBBTAREL72& 25, BEKERNETITRBHKE A, > ML TO
BEEEEARERTE R, 5% BBRKERNEICIMAINSARBETPGNSSERIC & VA MBESHDILE%S B
BT ELLZDERBREEDDIENUVETH D,
5| FA>TER
FIER, 1976-2019, HEKEREKR.

HOME - SIIHE— - MBI, 2009, FHSARDEFRIIMENTIC & 2 REAMBEZSHEHH. BAY E— V2V D
25 29, 418-428.

© 2021 Geological Society of Japan -R18-0-4 -
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Hooper, A., D. Bekaert, K. Spaans, and M. Arikan, 2012, Recent advances in sar interferometry time series
analysis for measuring crustal deformation. Tectonophysics, 514-517, 1-13.

AiFAIt - AR, 2016, ALOS/PALSART — % 7% F W\ - PS T35 SARBRIT D #E E i — T E R N+ AL B i
REHEFE LT BRY E— bV PV IERE, 36, 328-337.

RIEA, 2017, L TFERAZFICS T3 EEFER~Y=27 .

FORE - \NRIGFS, 2019, HAMBEFRFE 126 Z M ARBEES.

IRz - ZF T - KIREF, 2013, FIHSARBFRIIARTIC & 2 B T O . B T hBREFER, 124, 1-14.

Keywords: Land Subsidence, INnSAR
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The importance of the geo-stratigraphical unit investigation and
monitoring effect of CVOC groundwater pollution site after 20 years

*Hiroshi TAKASHIMA', Shinji TAKEUCHI?, Osamu KAZAOKA?®

1. Daiichi institute of technology, 2. Nihon University, 3. Research Institute of Environmental Geology, Chiba
prefecture

FEENHTI, BHE3FICN) 700 FL v EABIERREEY (CVOC) ICK B TKERIHER S
h, TEREOHADT, BERICTAMCHEEFLEBRIAAETERUERIERINTE L., ThLIETART
F=WAT7R=) UV TICKYBRY A NOMBEEERT ATV, HEBFORTI L IHELEOEFELHIRLE
LT, YHBTEREEICEBEINCFKBETICHODETHIHFZREL, HTKUCKEEZEUNTZF
ETiTbn. £, oI HMFROEBEOHE VM, BZOTAKFIRRKRE RIHFOETEDHE
B HETERIN, BENGEAINTON . FAEGEIEBMIERICEDLY 2, BRI/MMREINAL<ARS
FTEMATON, HEMISERRE S FLREHAZPRICLE (FIZIEHIBM, 2008) . 25 LihEHET
HEEMICERRL, RENICHTKRHZEET 2AEFEFBETATEEMEENTWVWS (&FHF.2007) . HX
BEE, THREMEE, FEROGFEENIERINALLE, MTKIBAESENF—LEZERL, HMEEARSVED
PEZFOHBNE/TCERSINE. FLEEERBATOHERLY, FERRERCEEI/BPEICL S, AERD
BRARNERVEZY ) VT IFERNICEREREC BRI MAAEESEN TR LR >TEITIN, TRIEIDE
BEERELTWS., HERFEIBRAENTOM TESEERERVBKIE>KUEBICLZ2EDTHS. R
FEPZTOHREIL, WEREARDOERBFICEDLETRY S 28EHTERINDS. 5 LEFEEIET TICHAERED
S515FE~20F 5B L, FEREKNERLEZBEMEZ VA, SABHMEINTWVWS. FERECLFEDEL
£EHBH, BAWICHTISRBELALFEMEZRYRS ZEEETHOOHTEHLYL. £k, ZOREORERZBT
FERBRELAVWCELHEEER >, NTHTIT>/MNA(BRAREEEND)DHMET (Takashima et.al,
2015) ICBWVWTEH, FBROBRIFIFEACHETELRWERTH -2, IhHERINLFHTHS. HTF
KBRIKRIE, BEHNREZSY VJICE YA NTEICREBNICER SN TWS., ZORR, B EDH
1 M TIAZDHTKEEDKBRHETHIROSND., £/, T4 VIRIGFOLDY A ~TIE, RROG
RS DMTRKAARRICEVWT, FEAEBREIBEET, TOBICEEF->TVWEIENHEMN RS
(BIZIEHLE - 1H.2020) . BRBATEICEYEEREELFLT) 2 —L26D, SMORAEDERETIFIF
TRICERBINTWVWEZOD, AERKINS20E%2RT, Bb, FBEORRAZBAMICKATEER>TWS. 2
nig, TV Y VI HBEEINTVWBELLTHY, DO ZFOEBE RSB TRAEEIRRICEEICERS N
EHhHTHD. SHIC, TOWMYEAIE, BEKKOBRALICEK 2HBEROREREOMRR & BAE O TKFIA
DREMDHBRICKELFS L TVWS. TEFERKENBITSINTH20E/MBELOELTVWED, BE
DIRMREDRERKRDOMR AR T 2RAF—LIFEZLNTUVRWL, T, FBRERERET 2 LICEIDIDS
3. BHHISOFLERENMRE. BEMRBRTEZRVERARE, BMEHERINATWS. ROWVERDEICTHESR
FREIETHAZFTANL, MTKEREOEADLY ZMDZEAEEDLE LAV, HMEBOEEYEBAKIEZE
DIMEBHND Z EIFHER. ZOMIBOMTKIFEAE L TZOMIBICEEL, BRDERICHKWVRE
L, ZLTERHINTWS. B2AKBRZERERL, SHnakEatt TKEENBEZERICE R, BiTHEE
EICE DK BEERBAERARFEINDOTERIN, REICHMRELEITFTWRZEIEEICETEEZIONS.

HFHLEEX - TTRES], 2020MS, FEEFHAMICHS T 5ERMERERCLEYMOELRLHORK EFEEFA, B
ARFIBFERIIRTL LY, 47,

WHA, 2007, BuiAE s BETREE. EXEIRIE, 7, 68-72.

B E-HEFRE-EE FE 2008, 1.1.1.8 Y V00T 4 VIC & BT KERMEE & FRAHFM, The
Proceedings of the 18th Symposium on Geo-Environments and Geo-Tecnics, 57-62.

TAKASHIMA H, UTSUGI K, HOSHOTANI T, KAZAOKA O, SAKAI'Y, KAGAWA A, 2015, The examination of
Dehalococcoides sp. on VOCs groundwater pollution site in NODA City, The Fifth International

© 2021 Geological Society of Japan -R18-0-5 -
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Symposium on Man-Made Strata and Geo-Pollution, Urayasu Chiba JAPAN, 107-112.

Keywords: groundwater pollution, the geo-stratigraphical unit investigation, Monitoring natural
attenuation, groundwater monitoring

© 2021 Geological Society of Japan -R18-0-5 -
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Main cause of the large deformation of the embankment and
neighborhood road: from geological survey on liquefaction-fluidization
phenomena at the 2011 off the Pacific coast of Tohoku Earthquake in
northern part of reclaimed land around Tokyo bay, central Japan

*Osamu Kazaoka', Takahiro Kojima1, Naoto Ito’, Itaru Ogitsu1, Atsushi Kagawa1, Takeshi Yoshida
:

1. Research Institute of Environmental Geology, Chiba

EUOHIC: 201TEIRTTHICRE LR A R FE L ZOREDR, RUBFEIMOILETIE, B
RE~HEmMOBHRIC, BRI —REMEICHE D MBOETHINSHEE L (FERREMRREY

&—, 2011) . SEIF, BIMAROERICAE D HRRERORBERNICEERE L ZEEH2mOREO—B TR
FImTL, EERO—SHIHRARN0.8MY YUY RRICEN EN > /=20 TREL .

7r—)b:| A=)V TEREDFZRELT LAMMEDEE TE (LiE35E39431#, HiZ140E 04
277, 1ZE4.09m) TEE12mETITRbLNAEZ. INICHREL, REDOTES, SBEER £ TOREMNmEIC
T, éEJrEH:ﬁLZmFEﬁBn’Cuﬂﬁ,ﬂuff% 2, BARROEHBO ~FERES %=4~8mER CRERAETAES
EARREZENIMETITWL, ATHELISHEBLEF TOMBA AL,

HEEN : 25-4.08MICABARBALDHY, Ih& Y EMIZATHE, FASHEBTH 5.

SRR, BE-5.25mERIC, LA EMBIBELNHOSNBEAE2SURELNVRHRDRI-IKE
DOHIHIE, TS Y Y RS TROEREEPEEAEEHEMBIEENRET 054 ) — T IKEDIBH
HWEILNBTHS. FEBEOWEREREAECEMEIBENA#ON, BRE—RAEDORIFEA SN A
VW, F-EZEASRE UTEZEASRRESE Ne=] &BT) 1E30~50& hADEFEI 57T,

ATHEIX, ES3.17mEEICCOLEMAI’IBETTY I -3y (UF 7Y xT—2 3> (Nireietal,
2012) 1 % TAs] &B&9. ), THIHAEIIAsTH S.

BITAslE, VIV NBEFEDORTE, PHMEBEAOTE, BRELCY pHWEL AR BEEBEEZAD L
B, I MNBERDODZELESDE/NNY RV (LT /82 RJL (Nireietal,, 2012) | % [Bd] &B8T) hHA
%.

& FEBdIE, BE-4.08~-3.35mICH BN, HmMmOEI DAL MDS I+ % LIELIERTEA) —7
JREDVILENBI LS, BIIENc=5~10&Ph 5 H 0,

TEBdIE, Em-3.35~0.16mICHbh, BEDDDPLRWER~KEBOFRNWEZEHE L, BEEMEAIC
RBESODRWHIRIE AT, THEMIEEPEENTPEETH S, LEIIBER AR EEEPEBEIIEX
LIBRTH B, BEIENc=10~15& 1P B\,

LEBdIZ, ZE0.16~2.52mIc#H 5N, EEAELY DEZE~KERODTRWEY I MEISE U 24
B~ AOEBRABERNSRY, ESIMI0cmD Il MEAEHKEED. THREORRMEICIZEELTEA
BARMANT K —EBAHA5ND. BEIEINc=10~30EBWVW~HTHS. HTKAZEBHDOES
1.1~1.2mTH 3.

& EEBAIE, BE2.52~3.17mIcH S, JZEBDVILINENSARY, BEX1~15cmDBRI~hhiibE %
B,

BIAslE, BRO—LABYPERVIZEBOEA~HEABOEEREN LAY, BIIENc=2~10&W B W
B, BEEZEDEEX20~40cmiENc=20~40& FITH 5.

BRIE—FREMEICBIL T : RRIE—RBMEDHEIE, HBEEICEWT, FMEMSHEBEEDIREEIC K Y T8E
TH3 (AR, 2003) . BUIT7YII—2a VD THOWBOKRIMOTIE, FEPEBEHNTEEBAVLLEXL
LTHY, ZOBIBERIERUTREELIZEDEEZSNS.

7z, BHEARRLY, BIAsR EIBIDRE I, RATEIHOMETEHIICEWVWT, MREEILIRShAW

O LT 5E01~0.5mER>TWVWE. ABAREEEIABERIICEVWTRIFIFKFETHS. Fimt

© 2021 Geological Society of Japan -R18-0-6 -



R18-0-6 128th JGS: 2021

ERBADEBIIFIZKEICHBLAEDTHDDT, TORELY L TFADEITASO—EMNRELIZ=DLTL
EEZOND. FATHMEDEY LA > HETHE, MREEAROSNALWVES &Y 2 ERERIE
0.6~1.0mMELAB>TWVWEEDD, ABFREATMIIFIFIKETHS. £oT, ZORBLY H TRDIEBITASH
ICBEWTHIBOEIMEML TWEEEZONS., INOERET DL, BIASTHBIOWEBDEZ K DA
R —REE L, RETESBMETIEZDEEICK WVBRREES2ICEEEN ML 2 —F, REDEE FHEET
X EBENBD L TWB0, RAFTEISTEDIEIIAs TEBIDHRIRILER D HYEE FinA RO R B EAEA ISR
AL, SHICL > TRAETEHMENET L, RIEEAO FimMENIERELZDDEHEESIND.

BIRACHR : AR 18, 2003, 7—/N\YUR¥405, 5-13. FERREMEELVY—, 2011, FEEREHRRE
v —#keE, G-8 2-1~2-69. Nireietal,, 2012, Episod, vol.35, 333-336.

Keywords: human made strata, liquefaction-fluidization, the 2011 off the Pacific coast of Tohoku
Earthquake, around Tokyo bay, reclaimed land
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Oral | R23 [Regular Session]Nuclear energy and geological sciences
[1ch507-10] R23 [Regular Session]Nuclear energy and geological

sciences
Chiar:Kenichi Yasue, Shinji Takeuchi
Sat. Sep 4, 2021 10:30 AM - 11:45 AM ch5 (chb)

[R23-0-1] Study on groundwater flow and solute transfer around the Minamisoma
City, Fukushima Prefecture.
*Shinji Takeuchi', Fengrui Zhang1, Hiroaki Suzuki® (1. Nihon University, 2. Nippon Koei)
10:30 AM - 10:45 AM

[R23-0-2] Danger of the tsunami backflow: Improvement of anti-tsunami measures
of the JAEA Tokai Nuclear Fuel Cycle Engineering Laboratories
*Akira Ishiwatari' (1. Nuclear Regulation Authority)
10:45 AM - 11:00 AM

[R23-0-3] Study on the hydro-mechanical characterization by calcite sealing of the
calcareous concretion
*Sachiko Nakamura', Shinji Takeuchi?, Hidekazu Yoshida' (1. Nagoya University, 2. Nihon
University)
11:00 AM - 11:15 AM

[R23-0-4] [Invited]lssues on integration of multidisciplinary knowledge through
review activity of NUMO Safety Case
*Keiichiro Wakasugi' (1. Tokai University)
11:15 AM - 11:45 AM

©The Geological Society of Japan
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Study on groundwater flow and solute transfer around the
Minamisoma City, Fukushima Prefecture.

*Shinji Takeuchi', Fengrui Zhang', Hiroaki Suzuki®

1. Nihon University, 2. Nippon Koei

1. ELoIC
REENEREE—BRTAHARER (F) FHUCKY, LKERICHKFEES DL (LT, Cs) PRESH, FE
FRLLMIC IS LB SR DCsHET - SEBE L7 INETOMERTIHICsDEZ TR TBFFIRIRESINT
WBZENEALAEINTEALEDD, TEMEVBPEROEEEENMRICER T 25 CIXERES
ICBITTDHEEIEEETERL, AAETIE, DHEINLHET—9 SHBEBRICEODVTHEETILAE
L, EEEMEETORBMIEARRIC, MERLED,SEFICHETHISICES T2 TKESH>
Tal—raveER—TFT14 I NIy FUTBFAEREL, T KOBEREPRITRBEZHE L /<,

2. MRSNRMESE & EBFHE
MENFEBORESEMEEH/NESXELOMTME X, tEEE2ERE IT2RAORRESHE HEEE
DM TD2RADEHF A SEHRSND, MEDRRICIEHILERADONEMBETIEFLT 2. ARIED
(1990) IC&niE, ZDEEHOHEETEIL, FE=LKREHFEOREFE (BE) AR ICBIRKE
ICIEL DT %, BICZOTRAMICKK, AifiFttomUE GBS - wE - #E) , silidhFHFiHoRARE (M
Wa) »ofmd s, —H, MEOCHEAOLRIEEELIHOER LEENKENDHT 5, EITHEE, F
WX RMEH TH HRAN15kn, FEILMITkmRICEENIDKEBEEERE LTHRELL, T, SHEABILR
HHEBADRER522mH HiEE-1,000me L7z, BfEELEA%E —F100mERTY Yy RERELL, &
B, MEBEL Y RAIMBES ST, FTHAERETHY, EROERIMEERIDG TSI 05, EBIFE
ErLEDHiEABED YY) v REREE25mICHSE Lz, @iciE, BRZE27%D— K TéHh B Visual
MODFLOW® %A i\ =, #EL-KEBHEESTFIIOZMBEERICEME CRI L ZRB O ERE KRR
RE—BHNREESEICHEERIEDKEBENRASA—IERE L, IThHDI>E, NEMEBT L RBREEDS
KFEFICOWTIIEEKE L EBKED 25— EHEL, INSDEKENMTKREBITERICS R 5%
BB L, BITOERZGISHREICKYIBOFEFEEKEELZESZ, AABERIGEAEZEZ0OmDEEK
SEIRR, TOMIEERBEKERE LTESOM TKREBN AT o/ce F2/X—FT 14 JILNT v XV BT

i, BB &Y BmADOLMEROMREMN S/N—F 1 7)1 (RIEMBHF) #RALEOEBIERICEET S X
TORITREEBITRIEZETE L

3. fRNTER

3. 1 R=F 4 VIS y XV TBR

NR—=FT A7 NZy XV TEITOBER, WLHEIMSKE I N FIE, NEHBOFAI, FEHI, TLTE
BIER CBFE) ISRHLE, COBERIEMBEREBODEKFRHEZZLEE L THRAKDERE RS, I 5IC
EROFEHFRICE T EREHBERIIBEDOIMATHY ., ZOMBIXBRFEICKLSTRKORE RS,
3. 2 BIBEE & BITHEBMORER

WER A SR SN2 FORTIRE S BITEBROBREMN S, KELL3D2D7IV—7 (EBOFRITHRET
SRTE, FHMOMNIBORKED SR TRET 2R FE, BAISKET 20 FE) ICRKSARE

ol INBEFERDN—FT 1 IV NSy XV ITBITICK DR FEORBEEME —T 2, EFICIE, BF
BFERITARET 2R FEIILAEDHNE0%ELHHTHY, 100HEIE TETONFIAMRICREL TWS, £
7=, RROK FEDOHITIEIZ2000"6000HETHY, S 5ICHREEGRAIOR FEHIRITREN
23,000°75,0008 T, {TEEBILX13715kmi2E %=~ L 7=,

4. FEHESHKOAE
BEREASHMEAERRICERE L 2 TKREBTE CNICE DK R—=FT 1 IV 8T v F Y JBITOE
R, WAIGSKEBSINERFIE, BECEEBOEKFRHMOEREICELY 2, FIFRAKAMAICHEET 26
REBE, BICEBRORERAETEWThE 0T SMEICAIE L. TRAKARE LY WithFE
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HiICH B, SRIE, BNICK > THOANER>ATHFRMOREMRUCSH F 2 ZEREKRQ EDREIC L VW AR
BROZLUMEEBL TV FETH D, SOIKEBEMEBEETNICEITZKENRFIA—FICDOVWTEHEM
AEETT Y E2RESHE, BAOEHEEEZELIE TV FETH S,

51 AR

ARIED (1990) RETRUKREMBOME. Mgt EMERR & (5HLO1MEME) , hEFER, 155p

Keywords: Fukushima Dai-ichi Nuclear Power Plant Accient, hydrogeological Structure, Particle Tracking
Analysis
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Danger of the tsunami backflow: Improvement of anti-tsunami
measures of the JAEA Tokai Nuclear Fuel Cycle Engineering
Laboratories

*Akira Ishiwatari'

1. Nuclear Regulation Authority

BARRFAFFTAFEEE (JAEA) BABY 4 7V TEMRA (KHH) REBLERERIE. RBERENOR
ARFAXEREBEZREFRMP RN EBERFINERER (J-PARC) OmEA. ZHMA)II T AEROAOEL IC
BT %, MEZDHERIIEILEERTHZHN, ) RIVEROLOSHEMERDH S X BELNE % 5F P HMIC
TOMBELNHZOTHREIDBOONTEY. BRFARIZEEROREBUERRRELERF— LN ZTORE
BILEEENDZEWNELER L TVWS, ZOBROESIEHW6MTHY ., ZOMED2011EIR11HERDEW
BIIEE4.0~52mE>7=DT, TOERICKBEKIFAI > (MBEXITH, 2015; EH23FR LA N
EHESRMERORBEBLEREZOBEMICH S AR - FHEOFERICOWVT, Eli:)??—ﬁ#%aﬁ 57, 14-20) ,
FE2020F6 B17HDEI0ERFNRFIBZERICEVWTAF—LDRELNH Y. ZOHFT, FERERWIEH
SHMEERETES (HAW) BREICEHZR - iE Lrﬁﬁﬁzﬁt'&%ﬁ&b\f—iﬂtuﬁnégt/\om%t LT. AREDE
8 & FNBNICRHEEM % 52 B T BETEA RS Nz, Fald, ERIFH LUK (BLERK) ZubrERaoTidad, )
5’c.‘b\0>1£&t|m:)kUi./»f:“iii&b*‘iﬁt:%éﬁ%@%l%ﬁiﬂblﬁﬁtcféﬁﬁ?%U ERYREOMER T EDTHNIL
REE (EFRAD ICERITZREHZEEERLE EEHESR) .

GiY SPE N: (EIZEEELib\%, 2011; TEXR#E EXER REAAAXEXKOKRIL] p. 168, BEEE) &
BWIFMLBE TR EELIFTAL, BIK ESICHMENLAEZE D] EBRRTWVWS, 2D EF, HFEK
REEDTFFOEBHKBEMAAE LABERIEDL (FIF - SHNXZHFEE, 2013; REXAAEXLE DT
%] E1%p. 271-274, HRERE) AL TWVWT, TZOEMAES/ZEROSIZROMRRIE. BEIENE
5@EE (36km/h) IELTWAEEEZONS, Zhid, EROBICILEMTRE T Z2EABORAE—REN
T—ICEBd 5] EIRMRTWD, KEEDRKE CERROEZER) F&EE12.9mE o7 ZOEMKHETIE
8.6miZE o7z (RO - FWEE, 2011; REAKRESEFFMBRK] £ - T, 55EkR) . ERESIET
DEKBIZKIEAVWTES6.98m. EHILAVWTRES.17mE>7=h (AE) . 2DRHEDVDERB &, #L
WEBIZRIEEDE H5H10km/WEEDRS o7 L D ICRA. B=EHER)IIOER (&&22KE17.51Tm (F
2)) BEhLYEI>LLDIICEAZS (FILHE 2011 THRAAXAKEXDRHE~3.11=H~1 ) . £/ 7
DODVD (EFT# 7 ZH#HEI, 2011 TREAKRESX =i - ASMHA DR ) ICIF. ASHH#EBTARDX
DIEAD, TFIFREOERSRFTIVWAE—RTEY TITCALER] EWIENH D, BIRBXIEEFIC
WANEY ., BKEIF&EE34.94mE -7~ (RO - &, 2011)

FEN OF IO TR DE (0.0012) FABEDKEE)I (0.0030) »EZ)IIDOAME)II (0.0058) & Vi),
TVEDD, [ABD KX (0.0010) ¥EEHT)II (0.0016) ERARETHY (RO - BW, 2011155

M) . BENOHFIAVDE EROBIENIITIBDO201TERRERKEELOND,

FEF6 R DRFHRHEZERICH T DFDIEFLN S 1 F&. JAEAL12021£E5H185@%58@%/@@&@#@
BRELLERF—LRET, B3I KAREKERYEMEHAWERD ERAIICERET 2 A2 RL. BREE
ZAE (PRI, 7t) EERMONRE LT, 32KES10.5m, #5E2.7m/s (9.7km/h) %HZET&MHE
T2 EERPLE (AREERT) . BREORNKRICIEAEIZFEANDERBIATRTH %,

AN %At;ﬁ'ﬁfﬁcsma#a#%ﬁ@q:'c EENEANDTRHEBDOBEMEE Rz, KEEPAEER E TIEERERMDH
%**a‘bflﬁitkﬁﬁb“%ib BETIFMAB (OEDDHE) NERMERXKTEBELL (BEED,

2013) ., BiFEMIEIRE WERMEH I LIITETH, MARDZHDRAZHC I EETEAL, KKMHK
Liiii&ﬂ%tti%ﬂ@%lﬁfﬁéb\ ERICEET HDIIEEKETHY ., SEROKNKEHRIZERAKICERE
LTIELLY,
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1. BROBIERTHNDOTRAANE SN T2 DICEN., BRAKICE Y AN T 2 > RERDOfER
DER, REICHEONLEFNAKLICLZRHBDIDICIFEAEHZDRLSBR>TEY, ERFRIOAMERL
BoTW3, COEMTRMEICEIZEADEGERIIKIFEAELGD >, EFRAEIIEFOEMT20114F

7831 B RAER.

Keywords: tsunami drifts, tsunami backflow ebb, high-level radioactive liquid waste, tsunami fire by spilled

oil, tsunami-devastated cemetery
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Study on the hydro-mechanical characterization by calcite sealing of
the calcareous concretion

*Sachiko Nakamura', Shinji Takeuchi?, Hidekazu Yoshida'
1. Nagoya University, 2. Nihon University

AV ) =23V EFHRERICRDONDIKRERT. HEYOR FRERICHEMO L - RIET DI &I
Lo TECRELIZERDIEEIET, 2OAVIY—2aVvDOHRTH, KBALY ILAEEHRDETEED
I, FER L MBS OB SN D BB OILE & ZRKFBDAIN Y U LA 42 & DB - IEBERETR
RIS N ZENALHER>TWS[1], TORERREBAINS T LDRBREHBYOERES—") VT
TEANZX L%, HTFEEP MY RILBREDEEMICE TS, BRMTKEROY—Y Y IEMICGAT 2
ZEREPRIFINTWVS, TNETOMELNS, AV VY= aVORIICHITZ2HILY D LBREDREN
BR—EICDHMTHIENHBALTWEN[2,3]. —ATKREBAILSVLDOY—) U JITHED BKFECEER
MR EDKIE - AREFHICOVT, EEMNICREFINAZFIIZEREICRWL, FFRTIEIAY V) —2a v O
FHRFEEZIBET 5201, AV I )—2avOR HEALBEZWNRICHBOREDITH., ERFIAUE, &
EHR. SKERELZERL . ARICAVWEEARIHMRIIBR=HEBICOH T 2ME=RELBHFPICET
3009 )—vave, REEROHE=RKWEBHPICET S/ )—>aryThsd, AVI)—2a VA
MOBECHKDHEEZBEME LT, EFERBEMIE (SEM) TO BELCERDOENK - BBEZIT o7, BEKE
OB DEOICEREEL BHEE 2N LEREZEH LA, MATAV Y ) —YavASREBERIDL
BERS5cm, ESH3mDERE 7 ) VI LEKMBEKARICE Y BKREEZRAE L, BEARIZT
JI—Fv 7 (BRREOR—ILFv TEEARAICITEL., TOETEEEHRRQRYBRENSEELZEL T 2
EEEB) 2AV. UIHELLEARECUELZT o/, FLEKFIC—#HMEBAREZEREL, BRERRY
EFBEMRICL 25ANMOEMREBEOBRROFER., IV Y — 3 VRERIE, MMlAZRETHREHILY
DL (AIVHAR) ICE>THRE - =YY IINTVWR I ELERIN, CORBHINC D LDFIEIC
&oT. ERIRIFETL. BVWEDTIHESBUTICETETT S, TI1—Fv 7 TOBEZAELAFER. O
vo—=ravid, BIBELYEEENEL. KBALYILADY—) U JICE>TREBESIMELTWS
ENRENT, SSHICEKAROBER, BKEEILZ10(m/s) 4 —F —LIZIFEMEICERT 2EETL

Tzo TNHDOFERHNS, AV )= a v RUBICEVDIE, HEBEROBRWEENSKEBAILS T LICED
=D UIHEITL, BKEEBETIEDEEHIC. BEEEHEL. MENRTEEMNRLICH L THRAME
BIHN0REEEZLOND, ZOLIRI—)VIHRIF. REOI—) U J7E LTHEHEET 22 EHHERFFS
h, S IZHNLBALICINLDEREZFRLTWSFETH S, [1] Yoshida,H., Ujihara,A.,
Minami,M., Asahara,Y., Katsuta,N., Yamamoto,K., Sirono,S., Maruyama,l., Nishimoto,S., Metcalfe,R.(2015)
Early post mortem formation of carbonate concretions around tusk-shells over week-month timescales.
Scientific Reports, [2] Yoshida,H., Yamamoto,K., Minami,M., Katsuta,N., Sirono,S., Metcalfe,R. (2018)
Generalized conditions of spherical carbonate concretion formation around decaying organic matter in
early diagenesis. Scientific Reports [3] Yoshida,H., Asahara,Y., Yamamoto,K., Katsuta, N., Minami,M.,
Richard,M. (2019) 87Sr/86Sr age determination by rapidly formed spherical carbonate concretions.
Scientific Reports

Keywords: concretion, sealing, hydro-mechanical characterization
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[Invited]lssues on integration of multidisciplinary knowledge through
review activity of NUMO Safety Case

*Keiichiro Wakasugi'

1. Tokai University

1.l F LI

BEFOREREEHEHEE (LT, NUMO) &, SLRNIVSMHREENS K UTRUSEEY DT LAMBLS D
ERICAG-EFENRMREE O EICB T 2L2RMBAYDER—ENLRY A NORBEICAITAE—7
TAT—ZADEE—] [1] (UTF, SEWRMRESE) 2RV EEH, TOLE21—RAEZ2018F11 B21 BHIC
NARLT, TOSRBWFMREEZIE, XBAEICHELH>BOY 1 MAZE, UDIFDRET - B3R - g

¥ FEERPORLITHMICET2AERERESNICRL, HBLADDOREEHE L TRMTNRERBIEST
WBZEERTZEEHEELTVWS, ZOBEEZEAERT 27HICNUMOIE. SENEMBREEIERAN DR
FOREY - FAMRICEBS LT, Y1 M BEINTVWARVEREOE—7F 45— & LT, +o%AETM
HEFEMEEZEL TV I &%, BEME, REHN - iU, RITNEEMSOHEANSERT 570, H
KEFHERICLE2—%2KFE L, BERARFAZRIE142D0FEMARTHER SN BENUMO SEMRMTREE
LE1—RPEMEELAHREL. 1 EBICHEZ L E2—FEDBERAREEZ[2])E LTHEH, 2019F
12BICABL, 22T, ZOLEI—DRBICDVWTHRETZEEHIC, LEI—EZICBWTELER
AHETOBRVCEREEICOVTRET 5,

2. RFHERICEBLEL—

SENRMRESICE T2 HEREIFICEH T 2 TELRRIE. NREBEZAFMEZROPRICEDT7E
BAL., BARMOBELUMZERLIEE (RRNER. MESRKHERSR. SHBRHEER) K8 L%
T EBIc. MERBOFEOFMEICH CIBBREORT —IVRDZRRLAEZIETHD, TNICED
&, BERFEER ChEBSET V. KEMEEE. KB, S8BNF) ZREALEETNVEBETZLHD—
BOTOEREEBEARNRTA—FPRERRE EHICRTL, Y4 MBEEICHAVWONZHAE - FHEii b A
ROICHY EEeHONc, LELI—D2EMLRERE LTIE, SEIRMRESIEY 1 MEEDORIREICS T
2E—T7747—RELTREN - RMBICHRRLNILOEREEZE L. ERNAREAEEEESLTS
., SBYM MEEZES TV LT, BYICH A MRABPIERE. RETMZ1TO 2 &N TEZ2FENH
REINTWS, &Shi, —/H. BREEOEHEMZ S OICALEE 570 ORKAMAIRI O TR FRBADILTT A
EDIAXY MAT700HLLEEEIT SN,

3. ENHROABOMALICE T 2HMN
BIEMNEMREEEIEMAMOEVRITREETHY, HBUSICDWVWTH BIZEDRMMNALMNHS % > -5
REDVRE LTHEREINTWS, DO, LEI—ICBEWTIRBBUSIGAEWEEZ SN ZEMRNBIES
., EE’EDHSN, LHIALAFSLELI—DBERICEVWTIHLIFLIEERD—HERAVERD
Hotz, BlZIE, HWEBARICETZ MMERE] OEEIEMARTEICELRZZEICERLTE—7
TAT—ZADXMRAEL K EBFESINAL, EfRECERLTMOBEREICOVTHEOEBEN/EONAVE
FHMEBRBEORPALEMINEBERSINBENDAFEDRL, BREEVWSLERTHD, ThiL, HBLYEED
EMARBEAERIEET B0 THY., INOHIEMEASII 271 ICIFBLTH, —BIARIZERMT O
TAZFAIBLRERBELAVIEICEBALTWSEEZZA 5N, HEBELAD TREKMEADFREELRER%
WRICHMAFEULOBEBRAT — IV TREFMETIVHENH Y. CHICERT 2FBEEANDOREHSNETH
%, TDHY A MNAE, THHKE, SLURLAMOZBEHBEOEERTY 7 1 — KN\ LXK 5FEEN
BRICEFEEENT TO0—F 52T RENHY,. SHROBEOEEIIZTEIEEICADEEZILONS, L
E1—ZERTIROZERZ I ELICERDEROEFEAIKONTW LI EEZRFA 2 &, EQFREOMH
DAL, HWEBLLOFMARUADREZERMIAI 22T 4 HSDOMBLAS~NDERERDZHICIE, &
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%, WBLSRKEOEMAZECHERICEYT 2HBERORELZHNZ7-ODNYEH (e.g. BFIAFEZ KM
B, #HEH, SEFHLERDOINY P T HRBLALBERERDOBR) 2ED. HELSICET 2ER
DAELZHMZZENBENTHEZEEALND,

SCHR

[1INUMO : SEMEMRE : bAEICS T 2R BELLYDORE —@EIRY 1 NOREICEITAAE—7
FTAHT—ADEE— (LE2—kR) 2018%F11821H, NUMO-TR-18-03, 2018.

RIBARFHES : [NUMO SEMEMREE] L E1—REE, —REFZEA BXRRFHES INUMO 8
EHMRMREEL Ea—] HHIEMEZEES (20195%F12A8) , 2019.
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Oral | R3 [Regular Session]Eruption, volcanic evolution and volcanic products
[1ch511-13] R3 [Regular Session]Eruption, volcanic evolution and

volcanic products
Chiar:Takeshi Hasegawa
Sat. Sep 4, 2021 1:00 PM - 2:00 PM ch5 (ch5)

[R3-O-1] Chronology of lahar deposits in the Sukawa basin and linkage to the past
eruptions at Adatara volcano, northeast Japan
*Kyoko Satish Kataoka', Atsushi Urabe’, Yoshitaka Nagahashi2 (1. Research Institute for Natural
Hazards and Disaster Recovery, Niigata University, 2. Faculty of Symbiotic Systems Science,
Fukushima University)
1:00PM - 1:15 PM

[R3-0-2] Volcano sector collapse: Effect on its magmatic plumbing -Case of
Oshima-Oshima Volcano-
*Osamu Ishizuka'?, Kyoko S. Kataoka®, Fukashi Maeno?, Hajime Katayama1, Jun Arimoto', Hiroaki
Koge1, Gen Shimoda', Yumiko Harigane1, Chris Conway1, Seishiro Furuyamas, Mayu Ogawaﬁ,
lzumi Sakamoto’, Yuka Yokoyama1, Ryota Uchiyama7, Shingo Ando’, Katsura Kameos, Yuki
Miyajima'®, Mitsuteru Kuno®, Ryosuke Komatsu'', Ayanori Misawa' (1. GSJ/AIST, 2. JAMSTEC, 3.
Research Institute for Natural Hazards and Disaster Recovery Niigata University, 4. ERI, University
of Tokyo, 5. Tokyo University of Marine Science and Technology, 6. Kyoto University, 7. Tokai
University, 8. AORI, University of Tokyo, 9. NME, 10. MWJ, 11. MOL Marine)
1:15PM- 1:30 PM

[R3-0-3] [Invited]On the magma feeding system of andesitic to dacitic volcanoes:
petrologic case studies
*Masao Ban' (1. Yamagata University)
1:30 PM - 2:00 PM

©The Geological Society of Japan
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Chronology of lahar deposits in the Sukawa basin and linkage to the
past eruptions at Adatara volcano, northeast Japan

*Kyoko Satish Kataoka', Atsushi Urabe’, Yoshitaka Nagahashi2

1. Research Institute for Natural Hazards and Disaster Recovery, Niigata University, 2. Faculty of Symbiotic Systems
Science, Fukushima University

ERRIL20T4FENTHRE L L D ANMREBE XL, WERIISEEEDOT 7 IBRFICEIYETRINGZ &
BEZW. LHLADDS, EEEIEIT I750RERT Vv ILAMEL, MEREISKRATERVEAES

W, —AT, MIEBAXEWZED, TRICERICEELRET 2 5/\—ILOHERYD TROREKKE XK
BicgzaZ ermonTsY (Croninetal, 1997; FREIEAY, 2015; Kataoka et al., 2018) , Z DfEHH
S5BEDEXDOHEERFECHERNEZETT 2HAAEEFERINTWVWS (Van Daele et al., 2014; Kataoka and
Nagahashi, 2019; Minami et al., 2019) .

BEARKUICE T2BEXTAFERDOEET 7 7BFTIE, TILAH/RBEREKEIEXCLEZTIZEBNZ
hZh6éE (Ad-NT1~6) &58 (Ad-p1~5) HmESNTHSY (i - kA, 2000) , &4& - AfE

(2019) EH7I2BOKESEXICELETI7SE (Ad-ps.5, -p47) 2#BELL. KUEETRD ShR
RILD/NREBEXBERDT 7 FBIIBETAERETHE L, BHREBEORZRBENICLZ2BEDT 77
(Ad-NH, -IM) #R&FIE, TIVA/RICHETZHEDEEHLIVEVWT 7T, RRKEICBIT2ERE
ATHEELZTEESIEFEINTWS (Ui - kA, 2000) . —7A, A/ FEAXOLNSH7 kmFRICAET 2
B2 ZHhIC ik, BRIVAVWDOEEREICEY, BEN14000FE[BICHBELAL1SBO S N\—ILHBEYHIRDH 51
(W75, 1998 ; REIEFED, 2015) , ZDIBI17BIZEBE Z/N\—IVHRY T, EARILOBEDKEIIEN
ERET S (FEIED, 2015) . EHICTRICAET 2RERMOMEHERYL SIE, BENSHERICE
HMDIFY, REXKBAMUDODKESIEXNICHKET 25/N\—ILDEAEERIPEBRERBEENIZHEON>T
W% (Kataoka and Nagahashi, 2019) .

AMETIK, BIBHOEEARMNETREEIESNAR—) v/ 27HBEY (SKW20181 7 : #EHIEE32

m) it L7, J7LEE CREO~16.5m) &, SN—ILEESLA Ry NERY), G%ETIER, T)IKRD
BENSAD. A7 T CEE16.5mH 532 m) (EH)IIRWERE & hHo s (KNEE : 1L

JT, 1994) 70Oy Y (H10cm~¥m) DEEE LS. LA Xy NEEYI, BES/\—IILHEBEYH
138, BB ARy MNEBEYHN6E, ME (BERESD) 1RV NEBYNIE, BHohiz. Z055, BHE
FIN—ILVHEEYIE, BEN13cm~2.7mT, KEBEVCEREBTHMEIOOZWEEZEEBE L, K - FEK - &
BXEHFT, PEASKEY A XORIUEAFARS L UAR-ZABEEER ST, HEMORHEIL, B)ILA
WOEBTROO5NZ F/\—)LHEY (LT, 1998 ; KEIEA, 2015) LEALTHY, HEUELTRRICES
HIEMEBIRTE 2. £/, MIVEEERICEUHHIZ, REXARBANULOEETAERE §2KEKEAIC
£BHDEEZLNS.

BESN—IHENHICSEN2EMMEL B LETICHRET 2HLEEN O "CERBELBL. TORR, B
NAVWDEBENMNORREINEZHREFEOIN—IILEBENLIVE, FYVEHVWERELZRTH31,000F7t8 (BE

E) DEDHVRLEELEBHZ I ENEALNER T, TOSEBIXERBIEELTWED, ThEFIhORBIC
TEEABROIENS, KUBEBHMPIN—IVHBEMAERM E LZEYIRLOBHEBETIEARL, @R DEXIC
WELIZTZN=ILARY NDBRELZIENEZONS. BERHOHEREBYICHEZRZARNLOD

& 2 D/NRIRENICHET 2 FZ/N\—LIHEBYDRAEIL, ZORERRIIHENSHTFREMOEDHIEZ <
25N TWBZEH S (Kataoka and Nagahashi, 2019) , SN\—ILDERE B> 7=LEXBNILTD/NE
BKEASKUENIE, BRPATIRYIRLUREE L TOAREENSL.
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<X#k> Croninetal. (1997) JVGR, 76, 47-61. RKREIEAH (2015) XU, 60, 461-475. Kataoka et al.

(2018) EPS, 70, 113. Kataoka and Nagahashi (2019) Sedimentology, 66, 2784-2827. Minami et al.

(2019) JVGR, 387, 106661. R#& - FE (2019) #hekFlZE, 73, 47-48. Van Daele et al. (2014) GSAB,

126, 481-498. it (1994) HEEB#KR, 45, 135-155. Wit (1998) X, 43, 61-68. Wit - kA
(2000) ihEH, 106, 865-882.

Keywords: Adatara volcano, lahar, small-scale eruption, phreatic eruption, cohesive debris flow
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Volcano sector collapse: Effect on its magmatic plumbing -Case of
Oshima-Oshima Volcano-

*Osamu Ishizuka'?, Kyoko S. Kataoka®, Fukashi Maeno?, Hajime KatayamaW, Jun Arimoto’,
Hiroaki Koge', Gen Shimoda', Yumiko Harigane', Chris Conway', Seishiro Furuyama®, Mayu
Ogawae, lzumi Sakamoto’, Yuka Yokoyama1, Ryota Uchiyama’, Shingo Ando’, Katsura Kameo?,
Yuki Miyajima'®, Mitsuteru Kuno®, Ryosuke Komatsu'', Ayanori Misawa'

1. GSJ/AIST, 2. JAMSTEC, 3. Research Institute for Natural Hazards and Disaster Recovery Niigata University, 4. ERI,
University of Tokyo, 5. Tokyo University of Marine Science and Technology, 6. Kyoto University, 7. Tokai University, 8.
AORI, University of Tokyo, 9. NME, 10. MWJ, 11. MOL Marine

(B8] thEk EiCiE, KBERILERELZRYVERLBIZERBILAPORRL TV AXULNEZSEELTWS . B
AERICE INFEFTRBEERUEBREEZRI LAKUNSCHEET S, &< ICT1640FBER T &, 174145
EEKE, 1792FZWBILTIEZ K DEBHENHELD, THIZKEBOKNLZRBYIEBENRAL TERNREE
L, BEAAKEICRELEEZOTHD., ZOLSICEBICHENZBEROKUTIXEKBESIREAKEDOER
ICR YD %D, BEADZIXLRKNLEEE DBERICDOWTEARBAAREZ L. IMEABEORRE MY H—IC
DVWTEHINETELOMALRINTELD, ILFBENIEZZIELICEDZDERDYI T, BIFEEIAND
BHEICDVWTIHERNMENTWS., KFRTIE, 1741FICARELFGRELRI LEEBRBNLICDW
T, BEBIVBERICOMY 2 ILERIERRONLUERY), HEVRAELEAOWEZREICZOT—7ICRYHA
. [EEXRBALUEERAOEHAEBICMNET 2EEREANLUE, FRIEBXMOKREEIMAICAET 2EE
BAKLTHZ. BERKEAXLUTIE, 1741-42F0EXOK, LARETLARRERZI L, WIEEICIEERHE
DANTZHFERRAOR (BRE) AR INE. 20, BEREEDY, WEHLTHHFICEWL
T, WKRERIZEAXRY MFIRONIUBEBEIPHIAFEITE S ZEMHFINE. o TOEBEDRAEICK
Y, KILEEREEA XY MR DY VY HBREEOREERH B0, KILEBRERIZONUEEY RV CE
KAEAAMNEZRIDMLE. FELYVRPOZEEZHRT 2B THIL T ZEICELET 2AEDOENET o .
[BERE] EEASLAOEBERNEICIEFNLMEAR S, miE (1997) I2&k 3 LAHNW2000IC & 55EfM
BEICKY, BREHBYSAEEL TWS I EPERSINA, FLARZBICHEFNATWS I NS, BIEBE
ICKILE YD BIF AR EGLRORENRZFTE 3. 202088 £EDFMFM THEN] KH-20-7#138 T
ik, EEAXEBAIEERERATNREL, 1)EBEBXSXLUOLAEREREOHBEYOESE, BES, H9%hEHE%0
SMITBI-DDREEZRIFEEE Y TR NALATOT 74 FIC K 2REBEERFE (KER, ATIENIDRKE
ZM) , 2)NUKS L CILRERRICREE L /- #EY 2 7 OREY, 3)FRNILDBEED B WA N LI DR
HRREAT 572D KL v JIC L 2ERRABNENACERERY, 4)\UEREBHBEY OB HERT A S HIC
T5HODBERMFALE, S)NUEEZOEBOEELIBRT 2-HODEMNBE, #RELL. [FTRIE
R EEXBILTESROEH M SDOBREN SENLATICI 741 EUBROIBEEYOBRE & SA%M, L2 HEL
51)1741-42FEXKORB% R LT, ERS, MEXRDHEKE E ICEHBEI DRI AREELLERT. 2)—
EOEEMIIKBANLREET I/ YDEHNCLZEDED, 2BEICRINESEEEYEST. ZOEEYOD
HARZEIbIE, EXEDRH “‘BKEWES” ICHYT2DOTIERVWNEEZ OGNS, 3)174TEDRKE %R
Z Ll ERiER, 2) TR LARILEEEMDS S, LAOEDHIER LB TRE LZTEMELS . 4)8
SMIR AL R EL I, A—~ 7Y DERMEERTIFFRBATE AW, S)RFICKE REMREL A LR
BANCEE L2 EEZ ONZRILVABEEHYOFEORIR TRE /2. 6) PRAXOEFILFREZXOEEYICE
WEBDEDIFRL, INSOBHYMEZE S RILEEEHMERHO TVARLV. 7)ILERREOXNLERYHD
2B ERE I, BROCERDOAHTHIETERYL, ZENELNMIA>T. ThODRERIZ, EBERBANL
DX T IMERD1741-2FEDEINEE O TREIDFBE EHICELLED, ZOEIOHICIFILARREICE
B DEEZIONDIERBTHERICKELRELE, RAICRENICEELLTWHDE2TEEHD L =RE
5. SHRBRTENIN/EEYE ORI EESD, IHERIERNROY /I HGROEZCOFMEZRSH
ICL7=\. BIFSCHR : NB& =84 (1997) JAMSTEC J. Deep Res., 13, 659-667.
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Keywords: arc volcano, sector collapse, Oshima-Oshima, magmatic plumbing, Submarine survey
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[Invited]On the magma feeding system of andesitic to dacitic
volcanoes: petrologic case studies

*Masao Ban'

1. Yamagata University

KILDT I T HIAROBBICENREDDVEDICEAENHARELH D, ARKRTIE. BAEMARICE ST
BASMIAR > TEALMBAT I THBROLBICOVWTHEBR L 2%, ZICTILE~T 194 MEXLDOMHFRR
777&%%k%?6%%?A§I%&$ELDwT BEAZHBAECPEONTWEINRRAREE, HRE
NELEDEEUEFRRERICL TEN T

OHRBAT /I HBRO KR ! EkaE%%&ﬁn#%&EELT AT I EEROLBICOWVWTEH
BIZFEHDERDESILRD, MR TRIEIEHET I/ TDFA - B - 77“7?&5:‘.%75“%1‘)5@th") <
IR EEHICERIEIEBERAONS, BIHIN/TITIEILER - ARL., $EHRR< I <HEY 21
ﬁ(¢~)t%t%&ﬁﬁ?é;5t@éoﬁttt%btvﬁvﬁ\¥E%%@707EU%Eﬁmbxw
REABRIEGEZRELTERIIEZEWVWDEDTH S, EFHIESNZBRIEE—KUTTEENEBIZERS

manE L,
0%%L%®777%U®#E&E%ﬁﬁ:$—®WM®%E$%?—9%EE%WT§%@M Rk
(h~) EBICDOWTTHBHENEV, FIAIEEARAFTORILEEXNLDZRF. EHEYE I VEEIC

&31%&ént%®#baéin#%mﬁ\%wéﬁﬁmtﬁihéﬁﬁwﬁ% ﬁ&%%ﬁ?éutk
£oT, RAIKEAS LB ERICMAET 2HERRT IV ERENS LR LAY I YDOEK. BECENR
EDEBHERDDBIENTED, BB, TOBDEROERIC, FEBERT I TO—EHIERAERE L CERYH
ICEREFELTWAEHEEEYMERS & X/ YOHEROHEESICERLTLVERABRNMEONS,

O LEDWB WA RGZRANEE(EINZIZFENZ WV BANRYERL TWAAKLUDGZEIC. BHEYOLE
LR A EABFREICO T THDZEZLABER>TWVWRIBENE ., ZTOMEMRENERET, EA250RATD
HRAEROMEREDEMAR O A TRRAIL DI BEVEVWIFERINTVWE I END, DK AHEK
EITEEEINZHO’RHEEICER >TWS I EICL2TREIN GVWEEIONDS, B, B—DENTE
RBEHOGFHRINEEESNERICERT 2558H 5,

OB EHRISHEINZTI/OBYARTOER : v/ BYARD T OERDERTICESERPHERD
BHREAVDIZEDNZV, FTEHERRAICDOVTEIZ S OMANMTHOATVS, I EBEICK > TERS
NEEHYHRORNKRATRRICOVTIE. REEE - SEAMBABCEZERICEOVWToEIh, §9170
BEANLZINSZEL5LATAOCRAP Y I YHEROELARENHESIND, . RRAMEDER - %
HRICE D DI REICE >TPRERDZDTERENMMETH S, £/, —O~—EDEXKIZE W TER
IS5l 2 Aunid, BROFBOELCEARZ ZLICL>TTOERDOREELDERHNAIEET
H5,
OHMRROFFMIFRICDOWT : 20 IFERIMNOBAICTROLN TV S REEERENTICE D HERFEHE D
RREICE 2T, HEBEBDODNTWARRDE DI HZWELLH., Thos2ECEEYMOEBNFERKEIYEE
WERICER S NZEDTHZ Z & hh>TERL, IhbidantecrystEFFIEN, BEDT I EENICL > T
RSN RICHEHBRRAICE i'3’C\,\T\_%uaab\ﬂﬁﬂﬂéht%@’(“%éo antecrystDFER (&, HFR EER L V.
EICHETZOANIVEVWEDETEREHSNZEAHIH 1%%mmﬂmﬁﬁﬁ%ﬁﬁ#§wt%26n
TW5,

OIRHEMPICET NI ZHLEEREORRICOVWT : E5IC, HEHPICESENS XL NaEYOERMERD
@ﬁﬁ%%%%ﬁﬁﬁ%@i&%ﬁﬁi@ﬁ%@8@#%#5 ZTNSORENSHREETHRINEZI &
ERTHERFANBREINDZELDICAR o7, TDHFEIK. BAOBRICIEHR~LEEBBOKL RREICEFLET 2EED
FEHREOT I VICERY AT THbAR L%Eﬂ%bfﬂmi%kﬁf?%??anﬁkiétﬁ%éhfv
%,

OFFEDOT /T TOAADME : BHEMICEHFEINTVLWIEEEMBRDS < X, #FF MO I/~ 70O
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FTRCERTZEDTH D, R EHOTITvT7OERIFBENICERTZIEOELTEEETHY, SBEH
RBBEBIEHILEEND, —AHT. HE~FEICDWTIE, HIZIEEXMLT TIEEEREICHEROEEEEEH
DOONBBENEGKEETHZEEZIONDN, TOEEHOT /T TOERRICOVWTRESESEKICEINT
WBREEMNAAEICLE > THEINTWRIRKTH S, FIIECRLAZHKRARINOHRLERIRDLN
BEDICHR-TELBE. TNOAEEMICERZMICRD T &ICK > THRE (hER~) TERICH T BHBFR
DRRPANED Z EPHFEI NS,

Keywords: magma feeding system, magmas dispersing in the upper to lower crust , magmas from deeper
part, crustal magma processes, mineral texture
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Oral | T7. [Topic Session] Advance in geochronology applied for high resolution eruption and evolution history of
volcanoes

[1ch514-18] T7. [ Topic Session] Advance in geochronology applied
for high resolution eruption and evolution history of

volcanoes
Chiar:Teruki OIKAWA, Shinpei Uesawa
Sat. Sep 4, 2021 2:15 PM - 4:00 PM ch5 (ch5)

[T7-O-1] [Invited]Zircon U-Pb dating for Quaternary tephrochronology
*Hisatoshi Ito' (1. Central Research Institute of Electric Power Industry)
2:15PM - 2:45 PM

[T7-0O-2] Zircon U- Pb dating of Quaternary ash tuff bed exposed along the
Shiribetsu River at the northern foot of Yotei Volcano, southwest Hokkaido,
Japan
*Shimpei Uesawa', Hisatoshi Ito', Mitsuhiro Nakagawa2 (1. Central Research Institute of Electric
Power Industry, 2. Hokkaido University)
2:45 PM - 3:00 PM

[T7-0O-3] Eruption history and magma plumbing system of Futamatayama Volcano,
southern Fukushima, Japan
*Shota WATANABE', Takeshi HASEGAWA', Naoya OBATA?, Shin TOYODA?, Takeshi IMAYAMA*

(1. Graduate School of Science and Engineering, Ibaraki University, 2. Graduate School of

Science, Okayama University of Science, 3. Institute of Paleontology and Geochronology,
Okayama University of Science, 4. Research Institute of Frontier Science and Technology,
Okayama University of Science)
3:00PM- 3:15PM

[T7-0O-5] [Invited]Paleomagnetic secular variation stratigraphy: Contributions to
volcanic stratigraphy
*Nobutatsu Mochizuki1, Chisato Anaiz, Akira Baba3, Hidetoshi Shibuya4 (1. Kumamoto
University, 2. Kyoto University, 3. Mount Fuji Research Institute, 4. Doshisya University)
3:30 PM - 4:00 PM
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[Invited]Zircon U-Pb dating for Quaternary tephrochronology

*Hisatoshi Ito"

1. Central Research Institute of Electric Power Industry

Wk, SAELYVBFHVEMLT 77580 RE LEERBEIR, FICKASEE LY ILIVD
TJavav-- kv (FT) EMERINTEL. —FA, REDI0~20FT, Y)Y DOU-PoEDHAE
DMERZADERMITEZ L, FICHEMORLY B EWHEARRIC, REOBEHL2BIHRLAARENEIHI N
TW3. JIIVODOU-PoiklE, BEMCOMBERRICEHBERTRETHY, RREFELLOT 7 7 PEEEL R
RICEZEDOBERZEH TE .

SE, WIOFERICEELEZESNBUTDIDDT TS5, TRAbLE, ARHNILT SERDToya, REHILT
SHRDOK-Tz, IILEEDTE-D (£ L < IEZDPmM) EZNSICEET BT 75D AV DU-PbER, U-ThE
£, (U-Th)/HeFER, ZBNL, ThoDTF 7 SOBEBICEELEZEAANINT ORI EHOEEICEL
T, VINAVHLEBELNIMREEBNT 5.

ToyalCBAL TI&, LA-ICP-MSEEIC& Y, JILIVIRNL, BERICU-PEREU-ThHERIBLONZ L%
|E L7 (to, 2014) . ZDHDIERE (Guillongetal., 2015) £H Y, HBXAHNSU-ThiEICEIL TIE, #ar
LEFERICEE> TWAWD, KFEOZDROIRY EHEBNT 5.
BABICHHTEINDEET 75055, KTz 5, RBEVWJILIVANIOEERNAERT I &

¥, 60~70FFFID2MDT 7 Z (Anbo, Ksd) HERFANINTIEETH DAL HZZEEBNT S (Ito
etal.,, 2017) .

KEIF75 (5, 1972) @55, AIPmEDPMAERRIC, YILIVDU-PbENK & (U-Th)/HeER A KD 7=
(Ito and Danisik, 2020) . BISHEEAMEW(U-Th)/HelEN 51F, FRINZEHENR (A1PmIEH40EE
gl SFIEF—HIT3ERDBONE. I/ IHSINIAVIARE LEERERTU-POENSIZ, FEFER
T, TNENOBHERICIFIF-BRII2ERETTIES, TNODTISA2ER LAY IARIOBEIC
BoTINIVERHT FEEERBILIEEBNT 3.

5| A3k :

Guillong, M., A.K. Schmitt, O. Bachmann, 2015. Comment on “Zircon U-Th-Pb dating using LA-ICP-MS:
Simultaneous U-Pb and U-Th dating on 0.1 Ma Toya Tephra, Japan” by Hisatoshi Ito. J. Volcanol.
Geotherm. Res., 296, 101-103.

Ito, H., 2014. Zircon U-Th-Pb dating using LA-ICP-MS: Simultaneous U-Pb and U-Th dating on the 0.1
Ma Toya Tephra, Japan. J. Volcanol. Geotherm. Res., 289, 210-223.

Ito, H. and Danisik, M., 2020. Dating late Quaternary events by the combined U-Pb LA-ICP-MS and
(U-Th)/He dating of zircon: A case study on Omachi Tephra suite (central Japan). Terra Nova, 32,
134-140.

Ito, H., Uesawa, S., Nanayama, F., and Nakagawa, S., 2017. Zircon U-Pb dating using LA-ICP-MS:
Quaternary tephras in Yakushima Island, Japan. J. Volcanol. Geotherm. Res., 338, 92-100.

ha E, 1972, KEFF7ZB&77070/0Y—, EMOKLHZRE, 11, 305-317.

Keywords: zircon, U-Pb dating, widespread tephra, Quaternary, magma
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Zircon U-Pb dating of Quaternary ash tuff bed exposed along the
Shiribetsu River at the northern foot of Yotei Volcano, southwest
Hokkaido, Japan

*Shimpei Uesawa', Hisatoshi Ito', Mitsuhiro Nakagawa2

1. Central Research Institute of Electric Power Industry, 2. Hokkaido University

FLCoIc:

ArdLBEERREICME T 2 EHANUORHMBADEE A IBIE T 2728, B4 EXUEDOHEYER %= BT
LTWa. FERAUICEOMEIL, TALYPLEREHEY), BHEHE CARARRHEBY LR L) , BABRE
HiEY, BNRE (FICEBAMLOT75BH 5% % : Uesawa et al.,, 2016) THERINTWS EWVWIIRED
H3 (XE - KA, 1956) OHT, HBEHOFMLGESHCFEREFBESMIhTWaN>7. 22

T, RANGAVOMENEFAELLE T2, RFUOBEICKEHFOENLORREEHERE L. £®RT

&, TORIKEEE(LDH)RIKERE (Gfr) i l, TOYIINIVU-POEREZBLZOTHRET 5.

EBdH & VR EE AFHRE:

BRIKERBI, FRMUEBORIIBAWICEN25M, REMIOMDEE TEHLTWS. EARTHY, %
ZEREBEDRALLLETHEY F~HEyFOBREMY A AKRBONXILKRDEBN» 54U, ash tuff (Le Maitre,
2002)Ic¥EEINS. BHELTVWSEHASTEHRET ZRY T, AEAERIEDRW. KEBYNEET 24
&, RRA - BEAEG - FAERIY - BETHY, DIMCERIBREESEINATWS. AR, AN
FOEHEDOPEFERENEKIEVEFEOEDEESE. AZADEZIIMEELTVWED, BRETZIHIRIEE
BEEZEL, WEENATILY +—IL~HB#HREETHS.

)LV U-PbERK:

L7200k )Lba DU, Pb, ThELA-ICP-MSTHIE L, Sakata(2018)IcE D EU-PbEREEH L
R, 1~30MaDBLEVWEREZRLE. ZDIBEREDGHDYILAVU-POERDIMEFHERIE, 1.21+
0.23MaT#H>7=. F7=, B LUGKICK L TTera-WasserburgllZRWABIRERD I Y A—F 1 TERERES
L& %, 1.24£0.20Mat’ g o 7c. ThHDMRETHERD S, R LARIKAEDEEFNRIZ, #1.2Mat#
ESNn3.

Eim - SROFRE:

SEERINLBRIKER, FAIBWCEHLAEETHY, OMBENE DEZROBMBERIETHETHS

B, BONERECERYD S, RAEMIEEDICE 2% 2RAEFHRARERERY P KRERERY TRV
ZERBALSHTHS. EUXUTIMatADFEEARES N TWS AL E LT, —EaXLEF (H92Ma~IRTE
T TEE TRV F—HERREWSE, 1986) HHIT 5N B HEROFMIITETH S, HIRAE D%
SMMCTBEDICE, DHEPHI BRI L ERLIRADVETH 2.

A
IBEASOBRRR L SEEORIC S MR o7, AFIRIE, THHPE DRER KR - AHE
BMATAYTY b ORREO—HEFALE. BLTHBHVLLET.

5| FA>ZHk:

Le Maitre R. W. (ed.), 2002, Igneous Rocks. A Classification and Glossary of Terms. 236p.
TEEMH - RS)IE, 1956, 50D 1 #iERERAE EX%R tLiR-5285. 47p.

Sakata, S., 2018, Geochemical Journal, 52, 281-286.

© 2021 Geological Society of Japan -T7-0-2 -



T7-0-2 128th JGS: 2021

FTRILF—RERFMME 1986, —JHigAE XNLUESHERKESE. 87p.
Uesawa, S., Nakagawa, M., Umetsu, A., 2016, Jour. Volcanol., Geotherm., Res., 325, 27-44.

Keywords: zircon, U-Pb dating, Tatsumi ash tuff, Yotei Volcano
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Eruption history and magma plumbing system of Futamatayama
Volcano, southern Fukushima, Japan

*Shota WATANABE', Takeshi HASEGAWA', Naoya OBATA?, Shin TOYODA?, Takeshi IMAYAMA*

1. Graduate School of Science and Engineering, Ibaraki University, 2. Graduate School of Science, Okayama
University of Science, 3. Institute of Paleontology and Geochronology, Okayama University of Science, 4. Research
Institute of Frontier Science and Technology, Okayama University of Science

Tk LE, EREEEERICAET 2REANLUT, FAFHISEER L ZBRBXNUEDILHRD 56 km & P Ein
TEGBRRICD e 5. AXUDFEBHERE LT, K-AERPIEET 77 & OFFEAN5140~90 ka (D &%
HSHER) DEABOIATWVWEY!, JUBRBEOESWVRESLUVBREIFEIIZATULAWL, —7, FBAXNL
HEBRTIRBAULEVWTNE10FEU LDOFHBER THE I PPN >TWVSE CEBTOFEAELMK
<) . %0, BxERIRLUKLDMBHFEEMERELTV, BALH EL2ELEERIITICL 2502055
WEMATCEBREZMIILEZ. ZLT, BULIxvEYR (TL) ERUEZEREBICOERT 2 2 & CTHBEHE
BAL, BAH, I HAR, BAXUEEOLBRICOWTERLIZOTRET 5.

TR LE, AR RIZ2ZODAE R—LE2BL, ZOEREICIIEHROBRERS LU AKRRHEBEY IS5
v5. i, BF, SAFNFEHLNS, RAXUDOEEHIERE~mE~EBICEICAERERHIERLR
F—21 (62=w k, ¥1.6km?) , EBICABELBRERERESIBELZRAT—22 2=y b, #2.0 km®
), WRARRICEICAE R—LEFRLERT—Y3 (32=v b, #0.1km®) (BTSN3,

LTOI=y MIRIEHRESEY (S0, = 50.6-59.3 wt.%) H@RHLHN, BERLVERERRS (SO,
=56.2-68.4 wt.%) THERINE. HRLPEAEHLEE LT, RER, BER, BEABA, FEBRLHHN
L2TOXREYEICETN, 5 (HERE) TRETICAE:R, —RICANRREESS, 8% (EH#E) Tlk—
BICHADARESD. IhbdiE, RRBEAAY DL - AILITILAY (CA) RFIC, BHEDO—LRIIEHY Y
L-YLT7AN (TH) RICEBT 3. £, RF—V1~2EAF7—V3E, FeO*/MgO-SiO,M%AET, F1T
THBRICERZERM ML Y RERT (S0, =641 wt%D & &, FeO*/MgOIRRT—Y1~2:1.9, R
F—3:22) .

TLERBIEIZ, RT—J1BEYHI 52D, AT —U2ERAT—IU3BHIISZNFNIDT D, Ast4aE
ICDOWTEBLE., ZOBR, AT—J1EEYH 5163 £7 kab L '93 +3 ka, AT —I2IBHYPHM 579 £3
ka, RTF—Y3EEMH 556 4 kaDFEREHNEOLN=. INLHIIEFRCHEOERREESELSMT, R
F—UTEHEYIC D WTIRETHETE S N140 +20 kaDK-ArERZE £ £ —BLTHY, BONETLE
REOEFHIFIEVWETMTE 2. ZhiZkY, RAXLUOFEEHRIE, MBAXLUBEONRE XL ERKRICIOEE
LUEICRATREZ EDBELMICHRS T,

AANXLBEDOHRTHER20 5 F/ILAREICEE L /2 AL—m B (210~80ka) , ZIkll, SFEAXILUTHZEA
E (16 kallfg) *—Ic2WTX /Y RDOEBER L [BAE (170~70ka) E+ABRART—4a RN
=BVl . mAILETHECANRET 2%, LWEVWEROEEYMESTFEAEE ZKILTIEEICCANE
&9 3% Rb/Y-FeO*/MgOH (1) #H# 3% &, EAILDTHE &K UCAIL, Rb/YHREAZETAMKEL L
Y RAERY. ZIRILKILTIE, ZD22DML Y REREREIICAT—IJ1~28 LV RT—U3EEYIE, 2K
DERDIERMN Y REFRTS. INS5IERb/Y = 1.5THR®EIL LIFS, FeO*/MgO =188 (KL VR
A) £2.281% (ML Y RB) &L, SUSMELERNL Y RBREAEDZFNE LK —HT 3. RKFRT
X, ZABEDZOHEM ML Y RETHECAR /Y DEAICK > THIASIL TS Y, FAKUDOTI/TERAEE
BEHOTOEA TR S NETEENTRRINS.

Al Tld, 210 kallkg, BMAILTTHS L UCAT /< DEFHABBA L=, 160~80 katEIC, WmEIRE

(LY RAERTAR) LCZIRILKLOELGE (BEE) 2REIEZ I IEEE L. #1060 kallfg, AKX
LT ITRAANEDY, MLYRBICHRXT AV I/ VAVEREL L CREOWLEREFRHR LK. MLV
RBOXY I/ TIEFEAETHEEHL, RELEATIEEAONE. ARRTIE, BATELSNZEEYOE
F -9 - BHE - BAKRIKIOBERICINZ, TURICL2EREAZEATEIET, SFEETEREDEWVK
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WSEBR & Y SV HAREETT 2 LN TEL, CO&IBEFMEEELT L TELDKLDOHE S
¥, Bt a0 I EEORBICLEERNREE LT LB TE S,

51 AR
1.1W5T (1999) THSI #&R ; 2. # - & (1995) X1l ; 3. Wy (1997) HEH ; 4. 1T - #
(1997) BREANILMER

Keywords: eruption history, magma plumbing system, thermoluminescence dating, Futamatayama, Nasu
volcano group
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[Invited]Paleomagnetic secular variation stratigraphy: Contributions to
volcanic stratigraphy
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HBAMEICE T2 MK A, BEUE B AMOEHLY WI0OEDETE, (00FEHZYBEDNR—2
T) BBZ2PHNCEFHLTWS, D& D LEMEBMKAMOREER % Gtk ER(LEER, BRICEWT
&, EEEY (XH/OEH) MSBE2TFERBOHMMKKFEL/LHBEIRE S TWT (Hirooka,

1971) , RAFZOBRIFTEEDOLONT WS, KUNZVWEAERTIE, XUBICK 2 EHMBESKEEILDETT
DAEETHY, BADJIV—TIRBERTERO GBI FHNMREED TWE, EEEWP XLEEIH S
BREEAOMBSKEE(EE/TT S &iE, MRBIBOER - #F O R 2 BRI 2-OOERT—5 &
L THIBRMIBEFHICRIRDH 2 E I 5 THBHD. BEFFHRISAICEVWTHERZLTRELEZF>TW5S,
MBS OZTEIE, NLUEHE IFEBRAMILAMEETHDDT, NUEBEBEYMOREEE Y S>3, £

oo KILEBHYMBAEINERREOMBE2ZDT, FRRMERR & NUEEYMOREENZERT DB EN AL
DEFRTH 2, HHHIIBECERRERMAZEINBFHEBRYOERREICFIAINATVWS LD IC, HT#@SI
KEZREBRFEMUEEDICH L TERBREREBETEZIRT VI vILaRK>TWS, AFKTIE, G
KFEZLEZDOKUEEMEFRAADIGAE LT, (1) AEHRPRAXOEFFILFAIROAS - XY O E
[IFEMMRE (2) XHAILT SEXKOKREREBY O L MBI FZRRDO26 2 BN T 2,

(1) FIEOLMIFNHRTIE, BBICHEERE, FEERS, KEFFEOEBOBHEICEVWTEANL
AP EZHEWML T, AMEKAMDIEEZT o7, T 7 7BFPHEROAESRHSIE, BIHROIERF TH4-3
kalCBEA L7 EHRESN TV, B4 OHMEIFMARTIE, 208T 1 M SIBEORVWEHEMBM K A LHNE
bz, TNODAMT—FIE, 1DODORMIEEHC LDICDHEL, 4-3 kaD MBS KER(LHRERA &
EZZbNd, HROEEY E-ODYMEDT - ICRFRI4ERPRESINTWEOT, ZOHMBSKEEIL
BHRICITEREEBEAND &N TE 2, HMBRAMT —FICEVT, FHFRAOEFIATROR
& K OBRERERERIEFZIRRTE L, (2) XH AT FEK (46ka) ICEL D KEHICDOW
T, BENDEBRICSI =y MDOIEAREKRETHERYMAHERTZ S (R)IED, 2018) ., BxDII—T
&, FERBNRERHERYNEZRELCEAMERT 25 E52FR - BALLLT, Thoo1i=y NOHM#ES
FAAEZIT o7z TORER, INOLDKBRHEBMDISBEEDRL (95%FHRFRICL T2-3E) Hitiis
FMT—9 %5, BONEAMNT—2IE1 DOMBLEICOHEL, TOELCEIFINISETH>7=, 2D D
5, 51=v NOKERHEBRMISHEFHOBATER I NI ENREBINS,

LEDELSIC, BE - KEERHEBOI OEBEOHBIAMNT — 95185 2 &1F, HHEKIUKFEEERD
BERICDBABLEITTAL, KUBEKEREOHRICKEIFRZRMET 2. BAOXNUEEY &  ICTHHOX
IEHED S H MR A EER T —9 & LTRDIIEFBEREEA TV,

5| A Zak

Hirooka, K. (1971): Memoirs of the Faculty of Science, Kyoto University. Series of geology and mineralogy,
38(2), 167-207.

FIHED (2018) : HiZeMEEE, 127(2), 247-271, doi:10.5026/jgeography.127.247.

Keywords: paleomagnetic direction, paleomagnetic secular variation, volcanic stratigraphy, volcanic rock,
Holocene
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