Program
2021 Annual Meeting of Japan Association of Mineralogical Sciences (JAMS)

Fri. Sep 17, 2021

Oral presentation | R1: Characterization and description of minerals (Joint Session with The Gemmological
Society of Japan)

2:00 PM - 4:45 PM JST | 5:00 AM - 7:45 AM UTC | Zoom Session 2
R1: Characterization and description of minerals (Joint Session with The Gemmological
Society of Japan)

Chairperson:Masanori Kurosawa, Koichi Momma, Yasuyuki Banno

2:00 PM - 2:15 PM JST | 5:00 AM - 5:15 AM UTC
[R1-01] Characteristics and problems of absorption correction in quantitative chemical analysis by ATEM

*Kiyoshi Fujinol, Naotaka Tomiokaz, Hiroaki Ohfuji3 (1. Non, 2. JAMSTEC, 3. Tohoku Univ.)

2:15 PM - 2:30 PM JST | 5:15 AM - 5:30 AM UTC
[R1-02] Compositional dependence of EFG tensor of Fe2* in Misite of Ca-rich pyroxene
Daiki Fukuyama?, *Keiji Shinoda?, Yasuhiro Kobayashi? (1. Osaka City Univ. Sci., 2. KURNS)

2:30 PM - 2:45 PM JST | 5:30 AM - 5:45 AM UTC
[R1-03] Preliminary report on ICP-MS quantitative analysis of U, Th, and Pb in mantle-derived olivine and
serpentine

*Takenori Katol, Yukiko Kozaka3, Yoshihiro Asaha ra2, Yui Kouketsuz, Katsuyoshi Michibayashi2 (1. ISEE, Nagoya Univ.,
2. Nagoya Univ., 3. ISEE, Nagoya Univ, Kochi Univ.)

2:45 PM - 3:00 PM JST | 5:45 AM - 6:00 AM UTC
[R1-04] Differences of trace element in Japanese Akoya Cultured Pearl

*Kentaro Emoril, Hiroshi Kitawakil, Masahiro SatoZ, Junko Yazaki? (1. Central Gem La boratory, 2. Pearl Science
Laboratory)

3:00 PM - 3:15 PM JST | 6:00 AM - 6:15 AM UTC
[R1-05] Sulphur atom positions of katoite from Tadano, Fukushima Prefecture, Japan

*Yasuyuki Ba nnol, Koichi MommaZ, Ritsuro Miyawa kiZ, Michiaki Bunno3 (1. AIST, 2. NMNS, 3. Univ. of Tokyo)

3:15 PM - 3:30 PM JST | 6:15 AM - 6:30 AM UTC
[R1-06] Occurrence and genesis of Ca-rich nepheline and associated minerals in the Kajishiyama
basanite, Tsuyama, Okayama Prefecture, SW Japan

*Keiya Yoneoka®, Maki Hamadal, Syoji Arail (1. Kanazawa Uni. Nat.)

3:30 PM - 3:45 PM JST | 6:30 AM - 6:45 AM UTC
[R1-07] Local structure of Ni and Ni minerals in listvenite in the Nishisonogi unit Nagasaki metamorphic
rocks

*Kohei Unokil, Tadao Nishiya mal, Ginga Kita haral, Akira Yoshiasal, Makoto Tokuda2, Kunio Yubuta3, Kazumasa
Sugiyama? (1. Kumamoto Uni. Sci., 2. Tohoku Uni., 3. Kyushu Uni.)

4:00 PM - 4:15 PM JST | 7:00 AM - 7:15 AM UTC
[R1-08] Cylindrical amesite from Yakiyama, lizuka, Fukuoka Prefecture, Japan

Yuki IsshikiZ, Yuya Takeda?, *Seiichiro Ueharal, Satomi Enjyu3 (1. Kyushu Univ. Museum, 2. Kyushu Univ. Fac. Sci., 3.
Ehime Univ.)

4:15 PM - 4:30 PM JST | 7:15 AM - 7:30 AM UTC
[R1-09] Follow-up report on Chibaite from north Fossa Magna area, central Japan

*Koichi Momma?, Hiroshi MiyajimaZ, Norimasa Shimobayashi3, Takashi Ishibashi%, Nobuyuki Takayama®, Toshiro
Nagase®, Ritsuro Miyawakil, Satoshi Matsubara®, Akira ljiri’, Yoshihiro Furukawa® (1. NMNS, 2. Itoigawa City Council
Member, 3. Kyoto Univ., 4. Masutomi Mus. Geo. Sci., 5. Friends of Fossa Magna Museum, 6. Tohoku Univ., Mus., 7.
Kobe Univ., 8. Tohoku Univ.)

4:30 PM - 4:45 PM JST | 7:30 AM - 7:45 AM UTC
[R1-10] Mn-dominant variety of tetrahedrite from Teine mine, Hokkaido
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*Koichi Mommal, Masaaki Shimizuz, Yoko Kusabal, Yoshiya Ohki3 (1. NMNS, 2. Hokuriku Polytechnic College, 3.
Nippon Chigaku Kenkyu-kai)
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[ Oral presentation | R8: Metamorphic rocks and tectonics |

2:00 PM - 4:45 PM JST | 5:00 AM - 7:45 AM UTC | Zoom Session 1
R8: Metamorphic rocks and tectonics

Chairperson:Yoshihiro Nakamura, Shunsuke Endo

2:00 PM - 2:15 PM JST | 5:00 AM - 5:15 AM UTC
[R8-07] UHT metamorphic rocks from northern Mogok, Myanmar

Khaing Nyein Htayz, *Yasuhito Osanail, Nobuhiko Nakano?, Bolgbaatar Dolzodmaa?, Ippei Kitano3, Zaw Htet?,

Tatsurou Adachil, Masaaki Owada® (1. Kyushu Univ. SCS, 2. GIM, Myanmar, 3. Tochigi Pref. Mus., 4. Kyushu Univ.
ISGS, 5. Yamaguchi Univ.)

2:15 PM - 2:30 PM JST | 5:15 AM - 5:30 AM UTC
[R8-08] Mixing and fluid-related processes in the slab-mantle interface during incipient subduction:
records from the Dalrymple Amphibolite, Philippines

*Gabriel Theophilus Vinalay Valeral, Tetsuo Kawakamil, Betchaida Duetes Payot? (1. Kyoto Univ., 2. Univ. of the
Philippines)

2:30 PM - 2:45 PM JST | 5:30 AM - 5:45 AM UTC
[R8-09] Pressure-Temperature path of a pelitic gneiss from Menipa, Ser Rondane Mountains, East
Antarctica

*Tetsuo Kawakamil, Masayasu Suzukil (1. Kyoto Uni. Sci.)

2:45 PM - 3:00 PM JST | 5:45 AM - 6:00 AM UTC
[R8-10] Uranium-Lead ages of grossular, titanite and apatite in a pelitic schist (Menipa, Ser Rondane
Mountains, East Antarctica)

*Sota Nikil, Tetsuo Kawakamiz, Tatsuro Adachi3, Masaoki Uno®, Fumiko Higashinoz, Takafumi Hirata® (1. Univ. Tokyo
Sci., 2. Kyoto Univ. Sci., 3. Kyushu Univ., 4. Tohoku Univ.)

3:00 PM - 3:15 PM JST | 6:00 AM - 6:15 AM UTC
[R8-11] Counterclockwise and clockwise P-T histories recorded in a single sample? (Brattnipene, Sgr
Rondane Mountains, East Antarctica)

*Hayato lkedal, Tetsuo Kawakamil, Fumiko Higashinol (1. Kyoto Uni. Sci.)

3:30 PM - 3:45 PM JST | 6:30 AM - 6:45 AM UTC
[R8-12] Non-barometric behaviour of Na pyroxenes in blueschist-facies metamorphic rocks

*Wataru J Yabutal, Takao Hirajima2 (1. Non, 2. Kyoto Univ.)

3:45 PM - 4:00 PM JST | 6:45 AM - 7:00 AM UTC
[R8-13] Crystal size distribution and compositional zoning of garnet formed by two-stage growth in the
Kotsu eclogite and basic schist, Sanbagawa belt

*Otgonbayar Dandar?, Atsushi Okamoto?!, Masaoki Uno! (1. Tohoku University. Graduate School of Environmental
Studies)

4:00 PM - 4:15 PM JST | 7:00 AM - 7:15 AM UTC
[R8-14] Formation of garnet aggregate of the Khungui eclogite in the Zavkhan Terrane, Western Mongolia

*Manzshir Bayarbold?, Atsushi Okomata®, Otgonbayar Dandar?, Masaoki Uno?, Noriyoshi Tsuchiya? (1. Tohoku
University)

4:15 PM - 4:30 PM JST | 7:15 AM - 7:30 AM UTC
[R8-15] Occurrence of CH4-Ny-bearing aqueous fluid inclusions in jadeite-bearing chlorite-grossular
rock from the New Idria serpentinite body, California

*Rio Riol, Tatsuki Tsujimoril (1. Tohoku University)

4:30 PM - 4:45 PM JST | 7:30 AM - 7:45 AM UTC
[R8-16] Garnet zoning in the Yukinoura serpentinite mélange, the Nishisonogi metamorphic rock.

*Tadao Nishiyamal, Koouhei Unokil, Akira Yoshiasal (1. Kumamoto Univ.)
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Oral presentation | S1, S4: Earth materials science related to igneous processes and plate convergence region
(Joint Special Session)

2:00 PM - 4:45 PM JST | 5:00 AM - 7:45 AM UTC | Zoom Session 3

S1, S4: Earth materials science related to igneous processes and plate convergence region
(Joint Special Session)

Chairperson:DYUTI PRAKASH SARKAR(Hiroshima Uni.), Morihisa Hamada(Japan Agency for Marine-Earth Science
and Technology)

2:00 PM -2:30 PM JST | 5:00 AM - 5:30 AM UTC
[S1,S4-01] Relationship of slow earthquakes to intraslab and inland earthquakes
in the Nankai subduction zone

*Saeko Kital, Heidi Houston?, Suguru Ya be3, Sachiko Tanaka®, Youichi Asano®, Takuo Shibutani®, Naoki Suda® (1. BRI,
2. Univ. of Southern California, 3. AIST, 4. NIED, 5. DPRI, Kyoto Univ., 6. Hiroshima Univ.)

2:30 PM - 2:45 PM JST | 5:30 AM - 5:45 AM UTC
[S1,54-02] Depth profile of frictional properties inferred from cuttings obtained at the Nankai trough
C0002 drilling site

*RIHO FUJIOKAL, Katayama lkuol, Kitamura Manamiz, Okuda Hanaya3, Hirose Takehiro® (1. Hiroshima Univ. Sci., 2.
AIST, 3. Univ. of Tokyo, AORI, 4. JAMSTEC Kochi Institute)

2:45 PM - 3:00 PM JST | 5:45 AM - 6:00 AM UTC
[S1,54-03] Temperature dependence of direct effect on the friction of single-crystal muscovite from room
to elevated temperature

*Hiroshi Sakumal, Diane MooreZ, David Lockner? (1. NIMS, 2. USGS)

3:00 PM - 3:15 PM JST | 6:00 AM - 6:15 AM UTC
[S1,54-04] Relationship between hydrothermal fluid-induced illite and void, and faulting process

*Jun-ichi Ando!, Kouta Kojimal, Kaushik DASL, Naotaka Tomiokaz, Seiichiro Uehara3 (1. Hiroshima Uni., 2.
JAMSTEC - Kochi Core Center, 3. Kyushu Univ.)

3:30 PM - 3:45 PM JST | 6:30 AM - 6:45 AM UTC
[S1,54-05] Influence of pore geometry and alteration minerals on seismic wave velocities of Epidosite
collected from the Oman Drilling Projects

*Kumpei Nagasel, Ikuo Katayamal, Kohei Hatakeyamaz, Yuya Akamatsul, Keishi Okazaki3 (1. Hiroshima Uni. Sci., 2.
Meisei Uni., 3. JAMSTEC)

3:45 PM - 4:00 PM JST | 6:45 AM - 7:00 AM UTC
[S1,S4-06] Fluid inclusions in calcite of serpentinite mud seamounts in the Mariana forearc

*Chihaya Yamamoto?, Kento Kugimiya?, Shinya Ishido?, Tatsuhiko Kawamoto?, Yuiji Ichiyama? (1. Shizuoka Uni. Sci.,
2. Chiba Uni. Sci.)

4:00 PM - 4:15 PM JST | 7:00 AM - 7:15 AM UTC
[S1,54-07] Diffusive fractionation of carbon isotopes in rhyolitic melt

*Akira Kawahara?, shumpei Yoshimura® (1. Hokkaido Uni. sci.)

4:15 PM - 4:30 PM JST | 7:15 AM - 7:30 AM UTC
[S1,54-08] Investigation of the magma evolution process inferred from major and trace element
compositions of amphibole

*lkuo Okadal, Tomoyuki Shibatal, Masako Yoshikawa®, Hidemi Ishibashi2, Takeshi Sugimoto3, Yasutaka Hayasakal (1.
Hiroshima Uni. , 2. Shizuoka Uni., 3. Geothermal Engineering Co., Ltd.)

4:30 PM - 4:45 PM JST | 7:30 AM - 7:45 AM UTC
[S1,54-09] Crystal habit change of groundmass pyroxenes depending on magma ascent paths revealed by
single-step decompression experiments

*Shota Okumural, Satoshi OkumuraZ, Akira Miyake1 (1. Kyoto Uni. Sci., 2. Tohoku Uni. Sci.)
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Poster presentation | R1: Characterization and description of minerals (Joint Session with The Gemmological
Society of Japan)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC | ePoster Session

R1: Characterization and description of minerals (Joint Session with The Gemmological
Society of Japan)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-01] EPMA + LA-ICPMS analysis using 1 : 2 glass bead

*Eiji Nakata®, Mei Yukawa' (1. CRIEPI)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-02] Transmission Kikuchi diffraction analysis using a SEM apparatus and its application to fine
grains within ultramylonitic peridotite

“Yohei Igamil, Katsuyoshi Michibayashi? (1. Kyoto Univ., 2. Nagoya Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-03] Chemical features of high-salinity fluid inclusions in quartz crystals from Oohinata acidic rocks,
Nagano prefecture.

*Masanori Kurosawa?, Takuya Tsuda? (1. Life Environ. Sci., Univ. Tsukuba, 2. Grd. Sch., Univ. Tsukuba)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-04] Ore and skarn minerals of the Umegakubo deposit of the Naganobori cooper mine, Yamaguchi
Prefecture, Japan

*Yuka Kubotsul, Mariko Nagashimal (1. Yamaguchi Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-05] Ore minerals of the Ichinosaka silver mine, Yamaguchi Prefecture, Japan

*Miyako Okatanil, Mariko Nagashima? (1. Ubekousankonsarutanto, 2. Yamaguchidaigakuin « souseikagaku)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-06] Arsenic-bearing minerals (arsenic, zykaite) from Tozawa, Gunma Prefecture

*Takashi Yamadal, Yasuhiro Kosugez, Takashi Fujiwara3, Takashi Ishibashi® (1. Friends of Mineral, Tokyo/Masutomi
Museum of Geo-science, 2. Friends of Mineral, Tokyo, 3. Masutomi Museum of Geo-science)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-07] Whewellite from Ishidera, Wazuka, Kyoto Prefecture, Japan

*Yohei Shirosel, Kenji TsurutaZ, Norimasa Shimobayashi3 (1. Grad. Sch., Ehime Univ., 2. Kyoto City Univ. Arts., 3.
Grad. Sch., Kyoto Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-08] The higher hydrated analogue of zaccagnaite from the Ikuno mine, Hyogo Prefecture, Japan

*Masayuki Ohnishil, Norimasa Shimobayashiz, Daisuke Nishio-Hamane3, Shoichi Kobayashi*, Takeshi Hisano® (1.
Non, 2. Sci., Kyoto Univ., 3. ISSP, Univ. of Tokyo, 4. Sci., Okayama Univ. of Sci., 5. Kwansei Gakuin Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-09] Matsubaraite, rengeite, tornebohmite-(Ce) and rare minerals in Osayama jadeitite

*Daisuke Nishio-Hamanel, Mitsuo Tanabe (1. ISSP, Univ. of Tokyo)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-10] Mineralogy of garnet from Mt. Kutsuna, Matsuyama, Ehime Prefecture

*Shota Oshimal, Yohei Shirose? (1. Ehime Kensetsu Consultants Co.,Ltd, 2. Grad. Sch., Ehime Univ)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-11] Occurrence of zeolites in Tsuo andesite from Nagato City, Yamaguchi Prefecture, Japan

*Mariko Nagashima?, Miyu Nishioka? (1. Yamaguchi Uni. Sci. Tech. Innov., 2. Yamaguchi Uni. Sci.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
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[R1P-12] Alteration of boninite and the phillipsite formed in its amygdale

*Yuki Inouel, Kazuhiko Shimadal, Mana Yasuiz, Atsushi Yamaza ki2, Hiroshi Hagiya4, Jun-ichiro Ishibashi3, Tasuku
Akagil (1. Kyushu Univ. Sci., 2. Waseda Univ., 3. Koube Univ., 4. Tokyo City Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC

[R1P-13] Formation process of secondary minerals in hydrothermally altered basalt from Kouragahana,
Shimane Peninsula, Japan

*Shuichi Ito!, Mariko Nagashima® (1. Yamaguchi Univ.)

[ Poster presentation | R5: Extraterrestrial materials ]

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC | ePoster Session
R5: Extraterrestrial materials

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R5P-01] Thermal and shock history of diogenites on the basis of the occurrence of silica minerals

*Rei Kanemarul, Akira Yamaguchil’z, Naoya Imael2, Atsushi Takenouchi3 (1. SOKENDAI 2. NIPR, 3. Kyoto univ.)

Poster presentation | R7: Petrology, Mineralogy and Economic geology (Joint Session with Society of Resource
Geology)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC | ePoster Session

RT: Petrology, Mineralogy and Economic geology (Joint Session with Society of Resource
Geology)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R7P-01] The formation of ultra-refractory peridotite from the Kamuikotan belt, Hokkaido

*lkuya Nishiol, Tomoaki Morishital, Keita Itanol, Akihiro Tamural, Yuji Ichiyamaz, Shun Takamizawa?, Shoji Arail (1.
Kanazawa Uni., 2. Chiba Uni.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R7P-02] Occurrence and formation mechanism of libethenite from Arakawa mine,Akita prefecture,
Japan

*Teruhiro Suzukil, Yuho Fujimakil, Takuya Echigol, Yasushi Watanabe?! (1. Akita Uni. IRS.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R7P-03] Crystal seze distribution analysis of mottled anorthosite in the Bushvelt complex, South Africa

*YOSHIDA SHUHEIL, ECHIGO TAKUYAL, WATANABE YASUSHI! (1. Akita University. Graduate School of International
Resource Sciences)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R7P-04] Compositional variation of talc in thermally metamorphosed serpentinites from SW Japan

Daisuke Miyamotol, *Toshio Nozaka? (1. Okayama Univ. Sci.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R7P-05] Chemical composition of tourmaline from Li-pegmatite of Myokenzan, Ibaraki prefecture,
Japan.

*Hotaka Ishizawal, Takuya Echigol, Yasushi Watanabe? (1. Akita Univ.)



Program
2021 Annual Meeting of Japan Association of Mineralogical Sciences (JAMS)

[ Poster presentation | R8: Metamorphic rocks and tectonics ]

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC | ePoster Session
R8: Metamorphic rocks and tectonics

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R8P-01] Different growth timings of host garnet and inclusion osumilite in a garnet-sillimanite gneiss
from Rundvagshetta, the Liitzow-Holm Complex, East Antarctica

*Kota Suzukil, Tetsuo Kawakami® (1. Kyoto Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R8P-02] Chemical compositions of garnet from felsic granulite occurring in the Bohemian Massif, Czech
Republic

*Mio Naito!, Kensuke Yamane?, Daisuke Nakamura?, Takao HirajimaZ, Martin Svojtka3 (1. Okayama Univ. , 2. Kyoto
Univ., 3. Academy of Science of the Czech Republic)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R8P-03] Research of Sanbagawa crystalline schists in Shibukawa region, central Japan

“Yuki Tomioka?, Kouketsu Yuil, Michibayashi Katsuyoshi (1. Nagoya Uni. Env.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC

[R8P-04] Origin and metamorphism of serpentinite in the Suo metamorphic rocks in the Nichinan area,
SW Japan

*Shunsuke Endo!, Makoto Okamotol, Taiki Nishikawa? (1. Shimane Uni.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R8P-05] Geotransect across south of Singhbhum Craton-Rengali Province-Eastern Ghats Province, India:
Multiple orogenic belts of contrasting age and tectonic evolution of Eastern Indian terrane

*Kaushik Dasl, Sankar Bosez, Gautam Ghosh?, Proloy Ga nguly3 (1. Hiroshima Uni. Sci., 2. Presidency Uni. India, 3.
Kazi Nazrul Uni. India)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R8P-06] Geochronology of calc-silicate and related rocks in the Mogok Metamorphic Belt, Myanmar

*Zaw Htet Htet}, Yasuhito Osanail, Nobuhiko Nakanol, Tatsuro Adachil, Khaing Nyein Htay2 (1. Kyushu Univ, 2.
Gemological Institute of Myanmar)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R8P-07] Nature and timing of anatectic event of the Hida Belt (Japan): Constraints from titanite
geochemistry and U-Pb age of clinopyroxene-bearing leucogranite

*Hironobu Haradal, Tatsuki Tsujimoriz, Yoshiaki Kon3, Shogo Aoki%, Kazumasa Aoki® (1. Grad. Sch. of Sci., Tohoku
Univ., 2. CNEAS, Tohoku Univ., 3. AIST, 4. Akita Univ., 5. Okayama Univ. Sci.)

[ Poster presentation | S3: Tectonics of East Asia (Special Session) ]

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC | ePoster Session
S3: Tectonics of East Asia (Special Session)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[S3P-01] Detrital zircon U-Pb dating of Paleozoic high-pressure metamorphic rocks in northeastern
Japan

*Ayaka Okamoto?, Yuji Ichiyamal, Hisatoshi Ito? (1. Chiba Univ. , 2. CRIEPI)
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Poster presentation | S1, S4: Earth materials science related to igneous processes and plate convergence region
(Joint Special Session)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC | ePoster Session

S1, S4: Earth materials science related to igneous processes and plate convergence region
(Joint Special Session)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[S4P-01] Faulting process accompanied with talc concentration following metasomatism of gabbro

*Takeyoshi Matsunagal, Junichi Ando?!, Das Kaushik?! (1. Hiroshima Uni. Sci.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[S4P-02] Kinematics of Main Central Thrust estimated from microstructure of mylonite, Himayala

*Hirotoshi Kotama?, Jun-ichi Ando!, Kaushik Das?, Dyuti Prakash Sarkar! (1. Hiroshima University)

[ JAMS General Meeting, Award ceremony ]

9:00 AM - 10:10 AM JST | 12:00 AM - 1:10 AM UTC | Zoom Session 1
JAMS General Meeting, Award ceremony

9:00 AM -10:10 AM JST | 12:00 AM - 1:10 AM UTC
[committees] ZER

| Lectures of JAMS Awardees |

10:15 AM - 10:45 AM JST | 1:15 AM - 1:45 AM UTC | Zoom Session 2
Lectures of JAMS Awardees

10:15 AM - 10:45 AM JST | 1:15AM - 1:45 AM UTC
[Awardees] R E&EE &R
TEEH . MERAMBOIYZENMEICL D ABRICE T2 XEELL SO X DR

[ Lectures of JAMS Awardees ]

10:45 AM - 11:15 AM JST | 1:45 AM - 2:15 AM UTC | Zoom Session 2
Lectures of JAMS Awardees

[Awardees] R E&E &R
SEER: 17— MEREHREEBINICL 2407 U HEBERRCER IO ZDHE

[ Lectures of JAMS Awardees ]

11:20 AM - 11:40 AM JST | 2:20 AM - 2:40 AM UTC | Zoom Session 2
Lectures of JAMS Awardees

11:20 AM - 11:40 AM JST | 2:20 AM - 2:40 AM UTC
[Awardees] S E&EE R
SEWMENR: XY MNLCEIT2MEBBMA NI L% RBT 2O DERLYYIBIRZ]

[ Lectures of JAMS Awardees ]

11:40 AM - 12:00 PM JST | 2:40 AM - 3:00 AM UTC | Zoom Session 2
Lectures of JAMS Awardees

11:40 AM -12:00 PM JST | 2:40 AM - 3:00 AM UTC
[Awardees] R EEBE
SEWENR . HEARICEIT3YBEREEICEAT 3,
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5:00 PM - 6:30 PM JST | 8:00 AM - 9:30 AM UTC | Zoom Session 1
Various Committees

2021 Annual Meeting of Japan Association of Mineralogical Sciences (JAMS)

5:00 PM - 6:30 PM JST | 8:00 AM - 9:30 AM UTC
[committees] EES

(BRIt E r PELBOTRS |
5:30 PM - 7:00 PM JST | 8:30 AM - 10:00 AM UTC | Zoom Session 3

EEf#r $ERROTHE
EES

9:00 AM - 8:00 PM JST | 12:00 AM - 11:00 AM UTC | oVice &35
20215F9H17H (=) 09:00 ~ 20:00 oVicexts BAFE=

(smzA2 |

12:30 PM -1:30 PM JST | 3:30 AM -4:30 AM UTC | Zoom Session 1
IMAMNEE S
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2021 Annual Meeting of Japan Association of Mineralogical Sciences (JAMS)

Oral presentation | R1: Characterization and description of minerals (Joint Session with The
Gemmological Society of Japan)

& Fri. Sep 17, 2021 2:00 PM - 4:45 PM JST | Fri. Sep 17, 2021 5:00 AM - 7:45 AM UTC | & Zoom Session 2
R1: Characterization and description of minerals (Joint Session with The Gemmological
Society of Japan)

Chairperson:Masanori Kurosawa, Koichi Momma, Yasuyuki Banno

[Chairperson]

Masanori Kurosawa: R1-01 - R1-04

Koichi Momma: R1-05 - R1-07

Yasuyuki Banno: R1-08 - R1-11

2:00 PM - 2:15 PM JST | 5:00 AM - 5:15AM UTC

[R1-01] Characteristics and problems of absorption correction in quantitative chemical
analysis by ATEM
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Characteristics and problems of absorption correction in
quantitative chemical analysis by ATEM
Kiyoshi Fujino*, Naotaka Tomioka (JAMSTEC), Hiroaki Ohfuji (Tohoku Univ.)
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Compositional dependence of EFG tensor of Fe?* in

MTsite of Ca-rich pyroxene

Daiki Fukuyama (Osaka City Univ.), Keiji Shinoda* (Osaka City Univ.),
Yasuhiro Kobayashi (KURNS)

>7Fe Mossbauer spectroscopy has been used widely to analyze Fe?* and Fe* ratio in minerals. Recently,
Maossbauer microspectroscopy is used to measure the spectra of individual single crystal in a thin section.
There are two crystallographically different cation sites named M1 and M2 in pyroxene structure. Fe?*
ions which occupy M1 and M2 sites give similar and overlapping quadrupole doublet. For powdered
samples, intensity of quadrupole doublet can be assumed to be equal. However, intensity of quadrupole
doublet of single crystal thin section is not equal and depends on the direction between y-ray and
crystallographic axes. Therefore, peak intensities of two doublets are necessary for reliable peak
analyses of Mossbauer spectra which include similar and overlapping quadrupole doublets. The electric
field gradient (EFG) tensor of the ’Fe Mossbauer nucleus gives a constraint on the intensity of
quadrupole doublet. Zimmermann (1975, 1983) introduced an experimental determination method of
the EFG tensor from the Mdssbauer spectrum of a single crystal and proposed a formulation of the EFG
tensor from the intensities of the component peaks of an asymmetric Mossbauer doublet. Using
Zimmermann's formulation, Shinoda and Kobayashi revealed the EFG tensor of Fe** in the octahedral
M1 site of aegirine (JMPS, 2019). In this study, we measured Mossbauer spectra of thin sections of
single crystal of Ca-rich pyroxenes (diopside, augite and hedenbergite) and calculated EFG tensors of
three different compositional pyroxene from intensity variation of quadrupole doublet. Crystallographic
orientation of three pyroxenes were determined using X-ray precession camera. From three EFG tensors
of this study and an EFG tensor studied by Tennant et al. 2000, we will discuss compositional

dependence of EFG tensor of Fe** in M1site of Ca-rich pyroxene.

Keywords:Mdssbauer spectroscopy, microspectroscopy, electric field gradient, Ca-rich pyroxene
*Corresponding author: shinodakeiji@osaka-cu.ac.jp
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Preliminary report on ICP-MS quantitative analysis of U, Th, and Pb in
mantle-derived olivine and serpentine

Takenori Kato* (Nagoya Univ.), Yukiko Kozaka (Nagoya Univ, Kochi Univ.), Yoshihiro Asahara, Yui

Kouketsu and Katsuyoshi Michibayashi (Nagoya Univ.)
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Keyword: olivine, serpentine, trace elements, ICP-MS, mantle
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Differences of trace element in Japanese Akoya Cultured Pearl

Kentaro Emori*, Hiroshi Kitawaki (Central Gem Laboratory),
Masahiro Sato, Junko Yazaki (Pearl Science Laboratory)

In order to try for origin determination of pearl using LA-ICP-MS, we analyzed changes through the
treatments of pearls and differences among “Shima, Mie”, “Komobuchi, Ehime”, “Amakusa,
Kumamoto”, “Iki, Nagasaki”, “Tsushima, Nagasaki” and “Sasebo, Nagasaki”.
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Keywords: Akoya Cultured Pearl, LA-ICP-MS
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Sulphur atom positions of katoite from Tadano, Fukushima Prefecture,
Japan
Yasuyuki Banno™ (AIST), Koichi Momma, Ritsuro Miyawaki (NMNS),
Michiaki Bunno (Univ. of Tokyo)
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Occurrence and genesis of Ca-rich nepheline and associated minerals in

the Kajishiyama basanite, Tsuyama, Okayama Prefecture, SW Japan
Keiya Yoneoka*, Maki Hamada and Shoji Arai (Kanazawa Uni. Nat.)
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Local structure of Ni and Ni minerals in listvenite in the Nishisonogi unit
Nagasaki metamorphic rocks.

Kohei Unokia* (Kumamoto Univ.), Tadao Nishiyama (Kumamoto Univ.), Ginga Kitahara (Kumamoto

Univ.), Akira Yoshiasa (Kumamoto Univ.), Makoto Tokuda (Tohoku Univ.), Kunio Yubuta (Kyushu

Univ.), Masakazu Sugiyama (Tohoku Univ.)

Mineralogical studies of Ni minerals in listvenite in Nagasaki metamorphic rocks were performed by

chemical analyses, single crystal structure analyses and XAFS measurements.
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[1] T. Nishiyama et al. 2020

[2] K. Tsukimura et al. 1992

Ulmannite &
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Cylindrical amesite from Yakiyama, lizuka, Fukuoka Prefecture, Japan
Yuki Isshiki, Yuya Takeda (Dept. Earth & Planet. Sci., Fac. Sci., Kyushu Univ.), Seiichiro Uehara*

(Kyushu Univ. Museum) and Satomi Enjyu (Ehime Univ.)
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A+, ROV F =X A4 bicpFEEIn s,
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T A A b (R K (MgAl)(SiA1)Os
(OH)y) 238 b, —f% i LLERHTHLRL D AR
e LCET %, EEDES TARE
DIERCARICHE S v v Vi D ALEERL
HET A4 bDERRFICO TS
L7zo Zlal, ALERUG & 7 A9 4 b DY
AR AR 28 S ML A D R %2 1T -
72 ZDFEHR, F 7 2T — DL
REE B X OH L WEEECA 359 @ (5
WiEx Rnw/A L7,
2. AblE L UER

ALRERC - 7 A 9 4 b ORI
&AM R % A & T BE 8T (SEM-
EDS: JEOL JSM-7001F %)% X NI K
LHRPEMBEN I v % — 0 ERE
WH % % (TEM-EDS JEOL JEM-ARM
200CF %)%/ LRRET L 72,
3. R

oYV iEEY) 3 Mg K RIS T
MR B 5 i AIRERCR 2> 5 72 5 AR

T o T u YV E DR EEY) D A E
BBV, AR, T A4 PR E%RE
LT3, Akl Rod3 TldE AR BIEHD
T AYA FRICHBREHO ALIERA
T D LWEERE L2, CoHRGH
VXA 7 T (Y 50-300 nm), bR
DHE 7 2 FfER, Bk, BHEIR, ST
DRLT- B 72 o T 72(Fig.). L FERALIZ
3IF(T AV A b, MERCH, WA+ £V
VAT B, Z ot cHER kT
IXNTERE 80-250 nm, AMERE 120-350 nm,
FI@®E)2um T, Al B4 A VE 1.3
(O=7) DT AH¥ A4 MHKTH B, 7z,

WHER I BORAS d & £ 9 & & 3% W (Fig.
D RHID ), T D RS i 13 5 H 1
REBNFREINEZRORELH 5,

Fig. STEM BF image of large cylindrical
amesites in the specimen Rod3 from
Yakiyama, lizuka, Fukuoka Prefecture,
Japan. Arrows indicate platy crystals in
cylindrical amesite.
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Follow-up report on Chibaite from north Fossa Magna area, central Japan
Koichi Momma" (Nat’l. Mus. Nat. Sci.), Hiroshi Miyajima (Itoigawa City Council Member),
Norimasa Shimobayashi (Kyoto Univ.), Takashi Ishibashi (Masutomi Mus. Geo. Sci.), Nobuyuki, Takayama
(Friends of Fossa Magna Museum), Toshiro Nagase (Tohoku Univ., Mus.), Ritsuro Miyawaki, Satoshi Matsubara
(Nat’l. Mus. Nat. Sci.), Akira Ijiri (Kobe Univ.), Yoshihiro Furukawa (Tohoku Univ.)

TEEAIXTIEREER TR OELL .,
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WL EM L TR OREEIT o7, €
DER FAAHAINALIE DI O B2 &
LU CEEMNE IR BTV, 20T, HiT
BB R W TR AR ESh =2 em
O, 8D Tt L THRE T,

T O HERSNIZDOILR S R/ NS
T, RS IR BT HEORTIUE ICE AL
T2 LA O/NEIR T D, ZOR LA
RIT, RS A BEE CThY |, — LA B A
29, ORI O AEEO R 2 T
FIRAT - A BEARDIFE L | B BT T IR IR S

BEOWEDPRIAENTND, ZHOLTERHED G,

CORBCE I RIERE O EHERTD I H A

LIenATarZ2G A e 2 b5, FAFIZIE,

HER A T (BN LT/ NRB R K e 1A

NN OIMFAET 2703, B TR & 2 R L

FTEAOEHEZHERTEZDOIX,. A0EZA1
DDERTZNT TH D,

PE 3285 5 O K XA DR SICELL
TWDHR, — 0, RE-EOTIHEA DRI,
JERE OO T2 X RIS T T BB IE ST
Bl R SO XM T ARS8, AREH D
THEAL, BifE S X AREART OFE R, %)
EE T DWW T, B A IE O i O XM T
B Fd3m Th-o1z, Ll 27—V T,
e 8 - JE PRICBASE | R E N DL, R TR
JR - 23 D AL 1 0D JE PRI HEFHAIIZ T 1 A
F——FHE T, m— AT SRR SR
ELT Fd3m JOBIR FL T DI ENRIREND,
HAZ T~ 77 [RNARE BT stz Lo 08T
DOFEF. TEATFOH AN FDFENHIT, A
¥ 55%., CO2 38%, FDAth -7 5 Frs
TH p-T B DIETH ST, AZDSBC 1%
—42.2%0 CdroTz, ZORINLAR I, B fF FL R
DAZ L DENARLE (BXE 25% ~ —50%0)
LEEAHITHD,

TREAZEHLERIZObD, BIW
(S UHITAL — N & Z DR | D 2473,
2021 4F 4 HIZR B/ NEF O RIRFL IR
TESA, RO —EIITEIBALS 357200
PRt 2 ik E ST,
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dtEEFRMAMILASEH L= Mn? A E8Y 5 R M EHREEE
PSR- (FEISERHED) -1 K IE B (ERERER ) -

RS (E SLRHE) « ROK B AR (H A #I2FIE2)
Mn-dominant variety of tetrahedrite from Teine mine, Hokkaido

Koichi Momma"* (Nat’l. Mus. Nat. Sci.), Masaaki Shimizu (Hokuriku Polytechnic College),
Yoko Kusaba (Nat’l. Mus. Nat. Sci.), Yoshiya Ohki (Nippon Chigaku Kenkyu-kai)

DU I SRSE DG d A& 1 LB A TS Y — & T A Ml
ERIRFTIENTE, ZEMRE [43m,— i
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FRELTHWFESE 7D IAEL L TIRH Z L3I
K ThD, 2T, WiEHHLY /L — 71288\ T
b, 2 DBGA A N KV FES 2533589
A BKIN L ESIIZ (Biagioni, et al., 2020),
PEARDZE U I ERSE L AL VY R SRFLI L, 2 RO RGA
T L TR T 2008, RN Hillid 5
HLD, TN ESDBEHSNTNDTZ8, #7220
A S I & i B 2 DU g S . KA DU i SR S5 &
SRR DY R SRS Sy S, DM 2B A A
VERERETOITHIES L THRbh bl l
Tpolz, D% KL U EGLE DG S
TODD, ZOT=, 2Mfif A ELT Mn? 3
EET D2 U S L L 7= D CHlE 35,

AREHI TRRSL I L O R KoEtES Lz 2 AR

DA T T, Mn? DS L3222 DU i $ gL 1 3
FEHIZ 2mm LA F ORGSR E L TRIET 2, 46
AEGEIEE A BEEREL ., 3 X OV Bk
VO 1t $ASE T dn 2, SRR IY i SASE 1T |2 2 #k L
\ZHET D — 7, 22 DU I S X B SR OIE & 1 B
T HT LT ET Ml & DORESRLITIT R
HEA LA T RO T HE Th oz, MR
Ao EPMA I X0k E L7z % BT
[Cus.99Ag0.01]56[ Cus20(Mni1.73Zn0.14F€0.05)51.12]56.12
(Sb222As1.78)54S12.75 Td> D, Bl X ARE L
2 K DG SRR 2TV SR T R =
0.0098 DFERD T S A7, Mn> 1X M(1) A b
IZAD Z & DHERE S AL, ZAUIEAh oo DY i Sl
T N—T DEE LTI TH D, £ MQ)
PA b (VA3 T7HE 12¢) 250D Cu D
—H#IX, 24g OALEIHEFNCT 4 AA—4
—LTWD Z &R INT,

Z DLW LM L 7 N — 7 O R FEIZHE
YT DHEEZLNDIZD, HiEEHEHRT TH
2,

2 SR

Biagioni, C., George, L. L., Cook, N. .,
Makovicky, E., Moélo, Y., Pasero, M., et al
(2020). Am. Mineral., 105, 109-122.
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UHT metamorphic rocks from northern Mogok, Myanmar
Khaing Nyein Htay (GIM, Myanmar) , Osanai, Y." (Kyushu Univ), Nakano, N. (Kyushu Univ),
Boldbaatar Dolzodmaa (Kyushu Univ) , Kitano, I. (Tochigi Pref. Mus.),

Zaw Htet (Kyushu Univ), Adachi, T. (Kyushu Univ), Owada, M. (Yamaguchi Univ)
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RAp B Ra AT EET 5. R O
AL E T Do XL —RBIOdL FOE
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(Yonemura et al., 2013, Maw Maw Win et al.,
2016, Ye Kyaw Thu & Enami, 2018 72&"), 800°C
ZZDEIRD T T =25 A MAZE R Sk & b
B~ WegT O Z AR HE ST,
Yonemura et al. (2013) I%, I v 7 L& D
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950°CE R 720, ZNETITITBEIRE
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VT RHEI TR0,
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EEIRZERCE N S, =AMy 7l
OB RCEFEY, SRRIEAZEIREL, 24K
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E35. REETIL, Spl—Qz A% ETe Grt—
Sil—Qz—Kfs BERE A ks (LU, 22741,
BROHEEIRZE SN T CREICRDZKRS
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&1 Grt—Opx—Crd—Sil 7 7=27A~(LLF,
GOC 7' T=aTFA M) IZ OV COMNHERE F
DN ET 5.

I HTAMIHRE HE e RE A RS T,
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b rEDHND. Grt, Spl EHITHRD T Fe 12
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B fR 45003 InK=0.02 Z 7R LT Bohlen et al. (1986)
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SUERELNS.

—7%, GOC 7' I =aFAMNItRD THHRITI
< AANG RISk T a7 LU TR,
HEND. BIBERIZED Bt ZBRE, D TR
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(29 6.5 kbar, 950 ‘COMEIRE KR SMICE
L CWZ ERBHBNI Tz,

Keywords: Mogok metamorphic belt, UHT metamorphism, Spl-Qz symplectite, Opx-Spl-Crd corona, Oligocene.
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Mixing and fluid-related processes in the slab-mantle interface during
incipient subduction: records from the Dalrymple Amphibolite,
Philippines
Gabriel Theophilus Valera'", Tetsuo Kawakami', Betchaida Payot?

'Department of Geology and Mineralogy, Graduate School of Science, Kyoto University
National Institute of Geological Sciences, University of the Philippines

The slab-mantle interface separates the downgoing slab from the mantle wedge in arcs. This shear zone
is the locus of complex mechanical and fluid-related processes which control the chemistry of fluids
and/or melts passing through. During incipient subduction, the slab-mantle interface is sometimes
preserved at the base of the ophiolite as a high grade metamorphic sequence. In this study, we present
the petrographic and geochemical signatures of the Dalrymple Amphibolite, a mélange sequence which
occur at the base of the Palawan Ophiolite, Philippines. The block-and-matrix sequence is composed
predominantly of metamafic blocks which record prograde metamorphism (~625 °C, 11.5 kbar to
~700 °C, 13 kbar) surrounded by a hybridized matrix with comparable peak metamorphic conditions
(~700 °C and 13 kbar). The surrounding matrix share characteristics of both metamafic and
metasedimentary blocks and is composed of kyanite+ilmenite+Ca-amphiboletbiotitetgarnettepidote.

The edge of some amphibolite blocks adjacent to the matrix are characterized by enrichment in light rare
earth elements (REEs), Th, U, Nb and Ta relative to their mid oceanic ridge (MOR) basalt protolith.
Such enriched signatures follow an apparent mixing line connecting metamafic and metasedimentary
blocks in the ternary Ni-Th-Rb diagram. The same trend is followed by surrounding matrix. This indicate
that the edges of the blocks may have experienced substantial mixing with the surrounding matrix
material during matrix-forming deformation events and before recrystallizing at peak P-T conditions.
The Grt amphibolite block B214-21furthermore, is cut by a Qz-Ky vein and contain local Al-rich zones
composed of Ky and Ep. These Al-rich zones occur in the interstices of Hbl and Grt and were possibly
once dilatant sites filled with fluids equilibrated with the matrix. Rutile grains included in the prograde
mantle and rim of Grt porphyroblasts of this sample record an abrupt increase in Nb content (= 161-6664
ppm) compared to those in the Grt core (= 175-266 ppm). This possibly indicate the pre-peak P-T mixing
processes during matrix formation.

The geochemical characteristics of the matrix largely mirrors the REE and extended trace element
patterns of some metasedimentary blocks. This is marked by enrichment in light REEs and large ion
lithophile elements such as Th and Pb in the MORB-normalized spidergrams. Notable differences
between the metasedimentary blocks and matrix were however also observed. At a given FeO/MgO ratio,
the matrix has lower Cl, Si and Sr content and higher concentrations of Th, Ni, Zr, Al and light REEs
with respect to the matrix. The potential role of mechanical mixing between end member components,
i.e. mafic basalt, sediments and ultramafics, and fluid infiltration in controlling the chemistry of the
matrix will be investigated.

Keywords: slab-mantle interface, fluid infiltration, Dalrymple Amphibolite
Corresponding author: gtv.valera@gmail.com
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Pressure-Temperature path of high-grade metamorphic rocks from

Menipa, Ser Rondane Mountains, East Antarctica
Tetsuo Kawakami*, Masayasu Suzuki (Kyoto Uni.)
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MG ENDRIETED L 2 o OFERBIHIFINN
Z. SW 7 L— U O AR RCE R SRS HET Y
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[1] Osanai et al. (2013) Precambrian Res. [2] Grantham et al.
(2013) Precambrian Res. [3] Tomkins et al. (2007) IMG [4]
Holdaway (2001) Am Min. [5] 1=AIEA (2021) HASE
MRS E S  [6] Higashino et al. (2013)

Precambrian Res.
Keywords: collision zone, P-T path, granulite, crust
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Uranium—Lead ages of grossular, titanite and apatite in a pelitic schist
(Menipa, Ser Rondane Mountains, East Antarctica)

Sota Niki (Univ. Tokyo), Tetsuo Kawakami (Kyoto Univ.), Tatsuro Adachi (Kyushu Univ.), Masaoki
Uno (Tohoku Univ.), Fumiko Higashino (Kyoto Univ.), Takafumi Hirata (Univ. Tokyo)

Je e A RO E 35 3 38 FH 7T BE 70 BP0 13 R
EWTHY, 2D LIIREL R D ENRE
Pes % 8 U 72 28 U@ IEE D ff A % B 1 C & 7
FRic A T ZE RS O IEREIEY T H 2 —
Hi, AR WY 7 VIR D 72 o R T EARNE 28 K
HThotz, L2LAEYL, BFOL —HF—
7 7L — a3 v ICP E &5 HTi(LA-ICP-MS)
D R[1BJICH, A ZED S HEED
SNt B 1B O EREE R R Y T v -
E(U-Po)FARHNE 23 0T HE & 7n o 72 [4].

AWFZECIE R — L - o v & — 3 (L
(SRM) A — = NICET L RERAICERL,
ZREEOIYIGEREG - F &2 VA 5 BKA)IC
3% LA-ICP-MS % H\> 725t U-Pb 41X
HITE %2 3l A 7o JeE B ic i SRR EEY)
ELTE V WA (~0.6-21.2 wt%V203) 23 FE
L, ZDEKRD D Type 1-3 I I L B[5].

Type | [3HK i AE T <H 5. th
WA D UBEE IR 3ppm TH Y, U-Pb (XL
IZ 612.2+£7.7 Ma (95%f5HHIX[H)TH - 7.
Type 1 OAMEEICIEZ 7 Y 7 7 4 AR % 7R
3 Type 2 DHIRIAE L IFETET 5. Type 2 D
WA IX U ZIIgEEd, Ffdo UR
EHL T 2 ¥ F(300-600 ppm U) TH - 7=,
% @ U-Pb 4£4R1F 527+11 Ma (95%(SHE X [H])
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THotz. Hicr V774 ) oI
1 Type 3 thif A DS EES 5 25 U IRFE 1K < Bk
A28 U EESY) (50-90 ppm U) & L CHE
5. BECH®D U-Pb FfRUIL 496.0+8.6 Ma
(9O5%EHEXR)TH - 7-.

AWFFEEE T IZ 1 2 DR 50 AR A%
HIZ SRM IC B 5 | [@FEDER G ER S N
T3 LEZ25. MBAD 6122477 Ma 1%
Mt 2 TER U 72 228 A o IR < &
Y, BRI D 496.0+£8.6 Ma 13 B AT U-Pb %
D AR E (c.a. 500°C)ICHIH) & N 3 B HIAE
R7ZEeEZLND, F 2V HD 52711 Ma 1
Type | MuffiAa 33 f4 - FAG f L 72 IRE3, d L
{IFF & 45 U-Pb % D EASHIRE (c.a. 600°C)
IS T 2 mHERZ EE X LN S, HIED
By, £ 530Ma iICH A L 72 ER A R[6] & 24
JRE L CHMED Z b, FiRIEE 25 EKE)
n, A LTk L DROGIC X Y F 2 VA
e L 72 vRetED B 5. thE O mHIER TS
L A[RetE S BRI L, SRR T-ERC D U-Pb
FERD D iR EERREE 2R A 2.

51 FSCHR © [1] Hattori, K. et al., 2017, J44S. [2] O-bayashi,
H. etal., 2017, JAA4S. [3] Makino, Y., Kuroki, Y., Hirata, T.,
2019, JAAS. [4] Niki et al., 2021, JpGU. [5] Osanai, Y. et al.,

1999, Nankyoku Siryo. [6] Erburg et al., 2016, Jour. Geol.
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Counterclockwise and clockwise P-T histories recorded in a single
sample? (Brattnipene, Ser Rondane Mountains, Antarctica)

Hayato Ikeda*, Tetsuo Kawakami, Fumiko Higashino (Kyoto Univ.)

IRy R = I e NT T e =R N/
FRBEFRIR D T s A @& L <\ 5 [1]. [
[11}h% Main Tectonic Boundary MTB) %35 & L C,
atEl b OIRE—TE—HE (P-T) JBIRE L
1200 Ma & b SN U-Pb Zm 2R 375
JEAE RS B 7 ANE T L — v &, R Y
D P-Tt JEE L #1200 Ma X 0 # Y& U-Pb
ZmFERERTSW T L— VI Ensg 2.7
7 v b =— 3R SW T L — v
IE LSRR )  P-T B HRE ST & /-
[3, 4]. AFZE T, 77 v b =— SxigRIR
2 HEHLL 72, Grt-Sil-Bt FiRE 1 5% v
P-TJEVEDHI 1% 1T - 7z

AHEHTFIT Grt, B, Sil, Crd, Qz, Kfs, P1 22 5 7%

Y, B8 L L C Rt, Zm, Ap, Mnz, Po, Py ,Gr
ZEt. S Bt & Sil OFFCEREI N, [
K & A TICHIE Y R v 3foET 5. Atk
Pl 2SET A8 &, Grt & Bt 2SS 3 EIC[X
CE L. Pl AT BFICE TS Gre A 13HL
2K 1 mm T, Sil #8HFT5.GrtA DY LT,
Bt+PHKy+Sil+Qtz+Rt DFLIFH A 1o L T
B,
Grt A+Kfs+H20 or melt — Bt+PI+Ky/Sil+Qz+Rt (1)
DIESIG TR E iz EE 2 BN 5[6]. (1)D
FOSIFFEATIGE [3] CTHRE I T 2 IR
DD P-TIBEDHMLD | D TH 5. X HICGrt
WETIE X VMR Bt+ Pl ICHEL TWw 3,
Ky+Sil % & Lotk IcE S 5 Rt (Cr~370
ppm, V~1900 ppm, Nb~8100 ppm) 1 Zr-in-rutile
RS [5] 2T 5 &, Ky/Sil BERAHED
J£73(0.9 GPa) TH 770 °C D P-T 5% 15%7-.
T Grt A DOFRIGDEMF %L T b &
R L 7=.

—J7, Grt & Bt 239 2@ & N5 Git B
TREE) 8 mm TH Y, Sil, Qz, Rt, Zm, Bt, Crd %
WHT %.GrtBICEA X415 Rt (Cr~150-290 ppm,
V~1200-1900 ppm, Nb<~430 ppm) | Zr-in-rutile iz
JERHS1Z B L, ~ ) 7 2D Sil & Qz & HAF
3% Pl & GrtB I Grt-Als-Qz-Pl (GASP)HUE [T 7]
7 Z#HT 5% &, 750-850°C, 0.5-0.7 GPa D P-T
%72 Grt B ICUF I NS Sil 56137 7

v 7T 7 RICER->TEDY,GrtB & Sil D
I RFTAC Yy Crd+Spl DJEARFES 5 &
26, ROWMEIG TR I - E 2 5.

Grt B+SiHH0 — Crd+Spl  (2)

GrtB @V 41213, Sil, Po, Bt, Rt Z &% Crd+Qz @
VTV I XA M FEET S, CrdtQz VT L
7 24 M3 Grt ZHE L, SR T S
NeEz2% [6].CrdtQz v 7L X4 b
IZEES % Rt (Cr~370-580 ppm, V~1900-2200 ppm,
Nb~310-370 ppm) 7513, 0.4 GPa ZIKET 5 &
750-800 °C @ T &b hsz [5]. E b,
CrdHQz > v 7L 27 24 + %Yo, BHPI+Sil 4
VE—ra Yy ANFET .

¥ 72, MEICHSE L C, HEIR Ky+QztSiltSpl
+Po 2> b 72 HARIRDINESRD = b Y 7 2D
FERIFUCIR 5T, 2B\ IE, Grt Y L Do fiFA
BaY 2 X o ET L. ARBHICET S Rt
oI RS ORE % R 28 EIRIC X 5 Cr,
V,Nb B DR mE AT 5. ZHUIRE
FBUEDE T KR L, ZZ 4D Rt 1T Zr-in-
Rt MBS 208 L a7 iREs e nz
D Rt DIEHGRE Z Rk L T b L HE 2 5.

Grt A U L DRI THFTEIC X 0 %K
TNTWBKIEEHE Y O P-T [BE# RS 5 —
77, Grt B 13 Sil ZE RN COWIE % 5 Keg Hl
Y D P-T JEFE%~T . Grt B IEFED P-T 5413,
Grt A DR & LR CTERED O SR TH 5.
UEX Y, B—30kla SRR Y © P-T JEE L
KIgEHRIY o P-T JEREZ RS T 510 Hh
7. 7Ty b == 00 3NEHE Y O P-T &
JEIZS F THE D e\, 5% 2 T O Grt DRtk
BRI AER 2 IR L, P-T JEIRE D 2RG L,
T b =7 A% D 5.

5 [FSCHk: [1] Jacobs et al., 2003, Precam. Res., 126, 27-53.
[2] Osanai et al., 2013, Precam. Res., 234, 8-29. [3] Adachi et
al,, 2013, GSL, 383, 113-133. [4] Baba et al., 2013, Precam.
Res., 234, 210-228. [5] Tomkins et al., 2007, IMG, 25, 703-
713. [6] Spear et al., 1999, CMP, 134, 17-32. [7] Holdaway,
2001, Am. Min., 86, 1117-1129.

Keywords: continental collision, granulite, Zr-in-rutile geothermometry, trace element
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Non-barometric behaviour of Na pyroxenes in blueschist(BS)-facies

metamorphic rocks

YABUTA Wataru*, HIRAJIMA Takao (Kyoto University)

We provide a report on the chemical compositions of Na pyroxenes (Na-Px) in low-grade
metabasalitic and metasiliceous rocks and envisage the reaction relations involving them.

Na-Px provides premier pressure indicators applicable to a wide range of metamorphic
rocks. Although thermodynamic modelings have been developed to reproduce natural mineral
assemblages in most P-T ranges (Carpenter, 1980; Holland, 1983; Holland and Powell, 1996;
Green et al., 2007; Diener and Powell, 2011), Jd-Di-Aeg ternary diagram is still under debate.
Therefore, observations on natural occurrence have a crucial role in constraining such models.

The Hakoishi sub-unit (Kamimura et al., 2012), in the Yatsushiro area, Kyushu, Japan is
represented by the intercalation of metachert and metabasaltic rocks in serpentinite melange. The
metabasaltic rocks are characterized by the mineral assemblage of Pmp + Na-Px + Chl or Lws +
Na-Amp + Pmp, with the latter Amp-bg. one representing higher grades. The sub-unit is
interpreted as a former oceanic crust metamorphosed at 30 km depth (200-300 °C, 0.45-0.80 GPa;
Sato et al., 2016). The metacherts in the study area are mixed with Fe/Mn ores to various extents.

In the metacherts, Na-Px occurs as acicular or fibrous grains, coexisting with Chl + Pmp,
Chl + Lws or Lws + Ab in the Qz-rich part and Na-Amp + Pmt in the Fe-rich parts. In addition,
Na-Px occurs as mono-mineralic veins, possibly synchronous to the matrix Na-Px. Generally, the
Na-Px are Di-poor and show a variety of Jd contents, perhaps reflecting the Ca-poor nature of
metacherts. With importance, 2 points characterise the observations: (1) chemical variations within
a hand-specimen size (Xj4 = 0.3-0.45 in Qz-rich part and 0.15-0.25 in Fe/Mn-rich parts) (2) strong
correlation of Jd contents to the presence of Na-Amp (X4 = 0.15-0.35 in coexistence, 0.20-0.60 in
others).

Interestingly, this tendency is also the case for Na-Px in the metabasaltic rocks in the
study area (Sato et al., 2016); Na-Px associated with Na-Amp is Jd-poorer than those in
Na-amp-free samples even in the higher-grade area. We performed Schreinemakers’ analysis of the
phase relations in both metabasaltic rocks and metacherts to evaluate the effect of Na-Px
compositions. The revised Schreinemakers’ nets in the two systems suggested that the Na-Amp
bearing assemblages (1) should occur in higher grades of the study area and (2) could have a
stability field enlarged to lower-grade when Jd-poor (and Di-rich) compositions are assumed.

These observations demonstrate difficulty in determining representative compositions of
Na-Px in low-grades and needs for further natural observations. As for now, we conclude that (1)
Jd components of Na-Px in the Di-Poor Aeg-Jd system are affected by other associated minerals,
even when coexisting with Ab and Qz and (2) Na-Amp effectively reduces Jd contents when

coexisting with Na-Px, in BS facies.

keywords: Na pyroxene, Blueschist, Geobarometry, Schreinemakers’ analysis
*corresponding author: YABUTA W. yabuta.wataru.25n@kyoto-u.jp
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Crystal size distribution and compositional zoning of garnet formed
by two-stage growth in the Kotsu eclogite and basic schist,
Sanbagawa belt

OTGONBAYAR DANDAR!", ATSUSHI OKAMOTO!, MASAOKI UNO!

! Department of Earth Science, Graduate School of Environmental Studies, Tohoku University

The nucleation and growth history of crystals during metamorphism are recorded both as crystal size
distribution (CSD) and compositional zoning from core to rim. In particular, the crystal size distribution
of garnet has been investigated and modeled by relative rate of nucleation and growth, and coupled with
diffusion. As garnet is commonly formed during prograde metamorphism, the incremental amount of the
garnet growth at individual P-T conditions is essential information to elucidate the water release at the
subduction interfaces. Conventionally, there are two type models on CSD; one is the nucleation and
growth rates are defined as a function of time (e.g., Spillar V. & Dolejs D. 2013), and the other one is
growth rate is defined as the size (Eberl et al., 1998). However, it is still uncertain which model is more
appropriate, as the data aquations of CSD from thin sections and the composition of “true” core are very
difficult due to the cut effects. In this contribution, we showed the detailed data showing the relationship
between CSD and compositional zoning of garnet in the Kotsu eclogite and basic schist in the Sanbagawa
metamorphic belt, Japan. This eclogite sample is suitable to this trial, because garnet grains show
euhedral shape and record two-stage growth history composed of the core containing abundant mineral
inclusions (epidote, plagioclase, chlorite, carbonate, titanite, quartz, and omphacite) and poor-rim.

The crystal growth of garnet in the eclogite is divided into two stages. The garnet grains are
euhedral and composed of the inclusion-rich core (stage 1) and poor-rim (stage 2). The core shows
prograde zoning (from core to rim), characterized by decrease of Xmn (0.025 to 0.005), increase of Xy,
(0.06 to 0.12), decrease of Xre (0.65-0.55), and almost constant of Xc¢, (0.27-0.35). The smaller cores
have lower Mn and higher Mg contents, suggesting that nucleation at the later stage. All grains have an
inclusion-poor rim showing Mn increase. Similarly, the crystal growth of garnet in the basic schist is
divided into two stages: core showing increase of Xr. (0.52-0.65) and rim displaying decrease of Xr.
(0.65-0.56). One of the interesting observations is a positive relationship between the diameter of the
inclusion-rich core and the growth width of the inclusion-poor rim, meaning that the growth rate is
proportional to the grain size. We will construct the nucleation and growth model to reproduce the CSD

and the trend of growth zoning, and discuss the mechanism and water production history.

Keywords: Crystal size distribution, Compositional zoning, the Kotsu eclogite, Sanbagawa belt
*Corresponding author: dandar.otgonbayar.a7@tohoku.ac.jp
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Formation of garnet aggregate of the Khungui eclogite in the
Zavkhan Terrane, Western Mongolia

Manzshir Bayarbold"; Atsushi Okamoto; Otgonbayar Dandar; Masaoki Uno, Noriyoshi Tsuchiya
Graduate School of Environmental Studies, Tohoku University

Garnet is one of the most important minerals that records the dehydration process within the subduction
zone. The chemical composition of garnet is usually used to constrain the P-T conditions, but the fluid
chemistry and the amounts of fluids related to the garnet formation are not fully understood within the
deep subduction zone. For example, previous studies suggested that the mobility of HFSE (Ti, Nb, and
Ta) are high in the eclogite-facies conditions compared to the low-grade rocks (Chen et al. 2018). In this
study, we report the novel texture of garnet aggregate from the Khungui eclogite in the Zavkhan terrane
of western Mongolia. We reveal that the variation of garnet texture and compositional zoning is closely
related to the occurrence of the distribution of Ti-bearing minerals (rutile, ilmenite, and titanite).

The Khungui eclogite consists of garnet, omphacite, quartz, amphibole (barrosite, taramite, hornblende),
phengite, plagioclase, epidote, Ti-bearing minerals, with minor K-feldspar, zircon and carbonate
mineral. Based on the mineral assemblage, three metamorphic stages can be classified: pre-eclogite,
eclogite (2.0-2.1 GPa, 445610 °C), and decompression (0.5—-1 GPa, 540-615 °C). The eclogite stage
is presented by garnet + omphacite + barrosite + epidote + phengite + rutile. Based on the garnet
microstructure and modal abundances of minerals, the Khungui eclogite is composed of two-types of
layers: layer I consists of garnet aggregate (GA), quartz and abundant Ti-bearing minerals whereas layer
II composed of single garnet grain (SG) with epidote and omphacite. The major element (Fe, Ca, Mg,
and Mn) compositional zoning of the GA shows asymmetric zoning whereas the SG shows symmetric
zoning. The EBSD analysis reveals that the GA contains numerous small individual garnet grains that
are separated by high angle orientations and the grain boundary of the GA is not controlled by the major
element zoning. The GA has inclusions of rutile and shows the close spatial relationship with rutile,
ilmenite, and titanite in matrix which are revealed through an analysis of thin section (Microscopy),
element map (EPMA), and core sample (uX-ray CT). In addition, each garnet grains of GA and SG show
the concentric zoning of a trace element such as V, Ti and are increasing concentration core to rim. The
GA was often fractured and shows the Mn-rich compositions along the fracture that is close to Ti-bearing
minerals which reveals that they formed in order of rutile => ilmenite => titanite at the retrograde stage.
These observations suggest that nucleation of garnet to form aggregate could be induced by infiltration
V and Ti-rich aqueous fluid at the eclogite-facies condition, and also later fluid-infiltration caused the
modification of garnet to form asymmetric compositional zoning of the GA and Ti-bearing minerals
(ilmenite to titanite) at the exhumation stage.

Keywords: Garnet aggregation, Fluid infiltration, Ti-mobility, HP metamorphism

*Corresponding author: bayarbold.manzshir.t1@dc.tohoku.ac.jp
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Occurrence of CH4,—Ny-bearing aqueous fluid inclusions in jadeite-

bearing chlorite—grossular rock from the New Idria serpentinite body,

California
Rio* and Tatsuki Tsujimori (Tohoku Univ.)

New Idria serpentinite body in California represents an exhumed forearc serpentinite containing jadeitite
precipitated in the mantle wedge. Jadeite-bearing chlorite-grossular rock found in the Clear Creek of the
New Idria serpentinite is one of the metasomatic ‘jadeitite’ varieties with a botryoidal texture. The rock
consists mainly of chlorite, grossular, and jadeite; irregular-shaped grossular aggregates and euhedral to
subhedral jadeites occur in the chlorite-rich matrix. The brittle deformation features of the grossular
aggregates suggest the grossular formation prior to jadeite. The characteristic botryoidal growth texture
and mineralogical features of the rock indicate that the rock preserves an incipient formation process of
jadeitite in serpentinite.

We studied primary fluid inclusions hosted in jadeite and grossular in the jadeite-bearing
chlorite-grossular rock. Jadeite crystals contain abundant, relatively large, two-phases liquid-rich
inclusions (~1.5-6 um in size) (Figure 1). The fluid inclusions are commonly isolated and/or form
clusters with various shapes, including irregular, ellipsoid, and prismatic shapes. Over 200 Raman
spectroscopy analyses have identified three groups of fluid inclusions comprising M, MN, and N-types.
There were, however, no relations among the shape, size, and fluid types. Type-M (mixed CHs—H20)
and type-MN (mixed CH4—N>—H0) inclusions are found in jadeite crystals. The distribution of those
two types of inclusions within a single jadeite crystal is random; they can be found next to each other.
In contrast, type-N (mixed N>—H;0) inclusions occur characteristically in grossular. Although the type-
MN inclusions are also found in grossular, no type-M was confirmed similarly in grossular.

N2-rich fluids have been found in some mantle xenoliths and rare orogenic eclogites. However,
they commonly coexist with CO»-rich fluids. Despite CH.-bearing aqueous fluids are very common in
jadeite-rich (or -bearing) metasomatic rocks associated with serpentinite, Nj-bearing fluids seem
extremely rare in the ‘jadeitite’ (sensu lato). Hz, CH4, and N2 gas mixtures have been reported from
serpentinization-related hyperalkaline springs and/or olivine-hosted fluid inclusions in mantle wedge
serpentinites. Recent studies notably concluded that the abiotic CH4 generation was linked with
serpentinization. Naturally, the source of CH4 of the New Idria jadeitite and the related-metasomatic
rocks can correlate to a serpentinization process. In addition, previous geochemical studies of New Idria
jadeitite revealed that the jadeite-forming fluids therein were derived from metasedimentary rocks.
Considering the hypothesis, the N2 was also most likely derived from the subducted sediments.

In this contribution, we will report the occurrence of the CHs—N-
bearing aqueous fluid inclusions and discuss the possible source of
nitrogen. Our finding might bring new insights into the nitrogen
cycle in the mantle wedge.

jadeite |

e
’

46 um Figure 1. Primary aqueous fluid inclusion in a jadeite crystal.

- El
Keywords: jadeite, fluid inclusion, nitrogen, methane, serpentine
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metamorphic rock.
Tadao Nishiyama*, Kouhei Unoki and Akira Yoshiasa (Kumamoto U.)
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Epidosite collected from the Oman Drilling Projects

*Kumpei Nagasel, Ikuo Katayamal, Kohei HatakeyamaZ, Yuya Akamatsul, Keishi Okazaki® (1. Hiroshima
Uni. Sci., 2. Meisei Uni., 3. JAMSTEC)

3:45PM - 4:00 PM JST | 6:45AM - 7:00 AM UTC
[S1,54-06] Fluid inclusions in calcite of serpentinite mud seamounts in the Mariana forearc

*Chihaya Yamamotol, Kento Kugimiyal, Shinya Ishido!, Tatsuhiko Kawamoto?, Yuji Ichiyama? (1.
Shizuoka Uni. Sci., 2. Chiba Uni. Sci.)

4:00 PM - 4:15PM JST | 7:00 AM - 7:15AM UTC
[S1,54-07] Diffusive fractionation of carbon isotopes in rhyolitic melt
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*Akira Kawaharal, shumpei Yoshimura! (1. Hokkaido Uni. sci.)

4:15PM - 4:30 PM JST | 7:15AM - 7:30 AM UTC
[S1,54-08] Investigation of the magma evolution process inferred from major and trace
element compositions of amphibole

*Ikuo Okadal, Tomoyuki Shibatal, Masako Yoshikawa!, Hidemi Ishibashi2, Takeshi Sugimoto3, Yasutaka
Hayasakal (1. Hiroshima Uni. , 2. Shizuoka Uni., 3. Geothermal Engineering Co., Ltd.)

4:30 PM - 4:45 PM JST | 7:30 AM - T:45AM UTC
[S1,54-09] Crystal habit change of groundmass pyroxenes depending on magma ascent paths
revealed by single-step decompression experiments

*Shota Okumural, Satoshi OkumuraZ, Akira Miyakel (1. Kyoto Uni. Sci., 2. Tohoku Uni. Sci.)
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Relationship of slow earthquakes to intraslab and inland earthquakes
in the Nankai subduction zone

Saeko Kita* (BRI & UC Berkeley),

Heidi Houston (USC), Suguru Yabe (AIST), Sachiko Tanaka,

Youichi Asano (NIED) , Takuo Shibutani (DPRI, Kyoto Univ.), Naoki Suda (Hiroshima Univ.)
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Bl 7 7ECREL TR ERALN
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32570, LATETSE L Cidd.

BoONFERIZTLOWEY TH 2. 1)ETS
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EF ) L, XEHofHEETcAE
Wk (12 #/RH LA 72, 20EER
DFIFTH, ETSEICW > D FRY ZiREE
THOHEEEH AR O NZ., b O RIx
HIHE T FE(Kano and Kato, 2020) CTHi: D
H% ETS BOEHLTOR L Y %,
M T — 2Rt cH M RE R © & % B
5. £7-2) ETSHE0# 1 » ARfic 2 7

THHIED b o v — 7 R UREME O A
W EERRON. o OEHIL, Fifk
HEAIC X % 57 HE O Fif#[Bachmann et al.
20121l THY, AT THLL T L — M
RA~DFAEDOFWAICL Y ETS BFAET S Z

EEREWRT L LEZ LS. Ujiieetal. [2018]
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Key words: Slow earthquake, Intermediate-depth intraslab earthquake, Stress field, Quartz vein, b-value
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Depth profile of frictional properties inferred from cuttings obtained at
the Nankai Trough C0002 drilling site
Riho Fujioka*, Ikuo Katayama (Hiroshima Univ. Sci.), Manami Kitamura (AIST),
Hanaya Okuda (Univ. of Tokyo, AORI), Takehiro Hirose (JAMSTEC)

N T 7 OMBEIRE A T = X L& iR
T BT, 2007 F3 5 2019 FFITHT T,
MW N7 7 M ERE SR G
(NanTroSEIZE) 7 IODP »—8g & L T3 &
Tz, TAVE TOEEIEBROMSETIL, 10DP
HIGHE TR SN Za2 7V 7z v
TITI T = (e.g., Takahashietal.2014;
Ikari et al.2018) . Z 4L 5 DO v 7 UL
IR D B 2 bR IS iz b D
Tholo, ABFZE T, IRHIHLA C0002 T
JET 875~3262m 7> B A BRI S AL T
DT 4 7 AREHIKRE LAY 50m T &I
PEEREBR AT\, BRI S Y e 7 7 A
IVEAER LT,

JEEHE IR R Jo5 R 5% 1 0D iy iR il R 42
B A IV, FKE 2 T0E U2 FNLE & [
UAEZEES (0, = 9-34 MPa) 3% & L,
WK Z #5458 L 72 NaCl K&K (0.5mol/1) & Fuv»
T EKEE T CTITo T2, By T« v 7 Ak
30O L K% 106um LLFIZE A 2R
WU EAER LT, 30 M 3um/s T
EFIRREIZEE L 724, 0.3, 3. 33um/s DT
BRI B b S, ZOFEBRE Y EFIR
HE T D FEEBAR R PERE O FE A7 (a-b) 38 &
O~ 0 FERE (De) 2 78372, EBfER &
O BRERME-RS T e 7 s A VELERR L, B
T 4 ARE O LR e A &
(Underwood 2017) & O EL#S R 24TV, FERR

el & RS L IR & A O BEEME & FRGE LT,

FEEARSE p IR HEIES T 875~3262m (2B T
0.472<p<0.657 DHFPHTH 0 RS DIEL 2D
2o LA T 2N R o, 70,
ARATBZA NOEHEBEIIES & & HITHED
LTWB 720, FEEMREBOTE SARFMEIT A A
TJHA NIPBATA M~OMEBBIZERL
TWbEE2LND, MilE N7 7 THLNE
o g 2B 2 W 72 e T F 32 (Takahashi et
al.,2014 , Ikari et al., 2018) DFEH & g4 %
& ARBRIE T S T BEEMR B R L8R
GEAEENZVICHLEDLLTEDTH T, =
it ¥ DS B AT 2 A FUSNOHL
WEBENZNTDTHDLEEZLND, —
. BEOEERTME T A —Z (a-b) 1X
0.001<a-b<0.006 DHiIFH & 720 | WTHNDES
THHERILOME 2R LIz, 2 b O R
v RHIHLE C0002 D EEEEMEIL, K8k
M OREECEGH BIKAF T 5 rTietER &
ZENboT, Fio, BEOBERGEN
ETHDZ &0, #RAIHA C0002 1XZ2ET
_RYFETH D EBEZHND, A EHO
PEHE HSOE TR S LT % Slow Slip
Events (Araki et al 2017, Yokota & Ishikawa
2020) &, ABFIETH 62N 70 o 7o BEER T
PEICEK S 2 ATgetEn & 5,

Key words: Friction, Nankai Trough, Accretionary prism, clay minerals
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Ve A BT (Wk %) . Diane Moore (USGS). David Lockner (USGS)
Temperature dependence of direct effect on the friction of single-crystal
muscovite from room to elevated temperature
H. Sakuma® (NIMS), D. Moore (USGS), D. Lockner (USGS)

Deformation in the crust often localizes along weak faults. Characterizing the frictional behavior of
materials in faults is essential to understand the crustal dynamics. The rate and state friction (RSF) law
(Dieterich 1979; Ruina 1983) achieved great success in characterizing the friction of simulated fault and
gouges as a function of slip velocity and holding time. The RSF law is, however, semi-empirical and it
is difficult to apply at temperatures and pressures beyond the experimentally tested ranges. To develop
a non-empirical RSF law, the physics behind the semi-empirical parameters must be revealed.

“ 2

We have studied the direct-effect parameter “a” which is the critical parameter in the RSF law for the
response of the change in slip rate. The parameter has been interpreted as a thermally activated process
at asperity contacts (Stesky 1978; Heslot et al., 1994). Based on the process, the “a” value should
increase with increasing temperature. Our velocity-stepping shear tests on single-crystal muscovite,

“ t3]

however, indicate that the value clearly decreases with increasing temperature from ~25° to 400°C.
This implies that the thermally activated process may not be applied to the friction of muscovite.

We also conducted the non-equilibrium molecular dynamics simulations of single-crystal muscovite to
reveal the behavior occurring at the contact area during the sliding. Simulation conditions are: 25 to
600°C, normal stress of 6 GPa, shear rate of 10 to 10'> s7!. The “a” value is calculated by the difference
in the steady state friction coefficient among different shear
rates. The simulated “a” value decreases with increasing
temperature at shear rate higher than 10'° s™!. At shear rates
<10'9s7! the simulated “a” values are constant independent of

temperature. These results indicate that the physics of direct

effect of single-muscovite may not be interpreted by the

thermal activation theory.

Fig. A snapshot of MD simulations

Keywords: direct effect, thermal activation process, mica, molecular dynamics, rate and state friction law
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Relationship between hydrothermal fluid-induced illite and void, and
faulting process
J. Ando” (Hiroshima Univ.), K. Kojima (Hiroshima Univ.), K. Das (Hiroshima Univ.),
N. Tomioka (JAMSTEC), S. Uehara (Kyushu Univ.)
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LW A A — UHE ORI, 18R 10 m D
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TR IINLTND
[ E ORER]  REIRT v —
b, WX A—DHDOF v v b WEE &
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Influence of pore geometry and alteration minerals on seismic wave
velocities of Epidosite collected from the Oman Drilling Projects
Kumpei Nagase*, Ikuo Katayama (Hiroshima Uni. Sci.), Kohei Hatakeyama (Meisei Uni.),

Yuya Akamatsu (Hiroshima Uni.
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Fluid inclusions in calcite of serpentinite mud seamounts
in the Mariana forearc
Chihaya Yamamoto !*, Kento Kugimiya !, Shinya Ishido !, Tatsuhiko Kawamoto !, Yuji Ichiyama ?
('Dept Geosciences, Faculty Science, Shizuoka Univ., Dept Geosciences, Faculty Science, Chiba Univ.)

We report chemical species, salinity and homogenization temperature of fluid inclusions in calcite in
serpentinite mud seamounts in the Mariana forearc and provide constraints on the chemical composition
of subduction fluids. Based on the obtained data, we suggest that the fluid inclusions represent saline

fluids derived from the plate boundary.

BUDIT : <~ U 7 HHEEORHNETIE, W<

DINORERCE Ve L D FENFHER STV
5. < U T L AIAFITIEA I TH 5 7=
O, MERUECWAA D _EH-7 2 BRI LSRR 2
FEIRME I X - TR EL S L, E Tz,
IE R U AR IXBEIZ K — S A A EA & £
BLI-WEICho TLERETHRED, 71— §

BEROWMKEDOMEEE %2 K/NNRICT 5 &5
Z B A% (Salisbury et al., 2002, Proc Ocean
Drill Prog). ¥t ¥ 13854 T 2 Wi iR 23 B
DA F AT RE O IR E AL R 72 & O fE
RO, ARBFEIE, ~ U 7RI O RESCE
LA AR OV A MCEEN DRI
CAEW % T L, ThAIA TR TR DAL SRR
WCHREREE 5 2 5.

J515 : Asut Tesoru #E (LI & South Chamorro #E (LI
TEE S MR O - 75 - SR A B LT-.
Asut Tesoru # [ DFEHE, IODP Exp.366 D1
HiIFEHU1496A), South Chamorro 71 DAk}
I%, ODP Leg195 OHHIFUEH1200E) T 5. (i
EAFEE i 2 AR L, fROGBATER &2 VTR
WL & SR OFIR A LT, i
T, F= U aHoEATY, RA NEMIT
NP A N, HEIIAKTHDEREL, ~A 7

n—F X MY —EICLY, RIEOEHOE
T & BVEARIRE 2 E LT,

FESR LB Asut Tesoru MFILOFEINS 22
ROVEREEWZ o L, HIREX 57219
(wt.% NaCl 2 &), PE(LIREIL 184+62C%
157> South Chamorro ¥ 1111, 38 MO EA

MOIHT NS, HWIREIX 3.721.3 (wt.% NaCl
W), WEALEEIL 280+46°CE2H-. Zh
S OWEAGIRE X, Z Ol D 7 L — FEER
D & FE 13T W (Hulme et al., 2010, G-cube;
Ichiyama et al., 2021, Lithos; Debret et al., 2019,
Lithos; Maekawa et al., 1993, Nature; Pabst et al.,
2012, Lithos) > T, WAL EMIT T L — M
Ao EH UIEKEERIRD IAENRTZ S
DThHDHERFETD.

Asut Tesoru ##[11 & South Chamorro ¥#ILID T
D7 L— FEROTESIE 18km & 19km T,
W 2> S OEEE L 72km & 78km T, 1FIE
% L\ (Debret et al. 2019, Lithos; Fryer et al.
2017, IODP Publications). il & o> Hipf
Wi U CRERUE R i 1L oD AT B i (ALK & IR
AR X £ b+ 5 (Fryer et al, 2017, IODP
Publications) 72, IO HEHRELWELIE
FE & Wil 2~ © O BREE SIS U T2 LT 5 Al
REMEIX S 5. WHEILIZH T 57 L— FEER
O OMEBMRIZEHEBI L TW AR, ThENnD
BREOWEMEITIIER DT, IV LT
—HE LD TEOMEENEL, L&
BERD V. KM T, Zacb
Fantangisfia |11 & Yinazao {11 > D#E|L
DIEHIFEI RN AF TE, 5% 21D DIERCE
JedtE 1L O ER R B SR O AR A W) D BLER
AT O Z & T, g D OERE, LV — |
R OWE LMK OEIRE L OGRE XY
FEMZAER L 7o,

Keyword : fluid inclusion, salinity, plate boundary, Mariana forearc, subduction zone fluids
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Diffusive fractionation of carbon isotopes in rhyolitic melt
Akira Kawahara*, Shumpei Yoshimura (Hokkaido Univ.)

We measured diffusivity of 'CO; and '*CO; in dry and hydrous rhyolitic melts. We found that
diffusive fractionation occurred significantly between '2CO; and '3CO; in hydrous rhyolitic melts,

while it did not occur in dry melts.

HEREED 2 e~ S~ ERT L, T
NMET LA 5, 2oLk &, —D
DIEEFENE LS T b EE D[RR DAL L
Zho ORI CIEGRIER R 2 L b,
FERfE o [N [N iAo A (RE ) 23
T35 EDPHLNTWS (eg., Fortin et al.,
2017) . FERERMRSIS TH S COICD
WTh, 2COz & BCO, D fHCHLE ST A 23
# 2 » (Watson, 2017), &HER O R HZIGE
REICERNRPEY RITTAREESD 2
B, ZOEELHRERIELSAHTH L, %
ZCARWIE TlZ, OFT-IR % v 72 %
£ BCO, DEBSITE DT, QWSUEE
H T AND CO, DILHFEFRD 2 D% AT\,
2CO, & BCO, DYLEI B Z 5 2>
D= MREE L 72

<FiE>

FIHIIREE o Jithl a8 Bl A % 750-1000°C,
6-100 MPa @ 4:ff:¢ CO-H.0 IR&TiA
72 13 AlR CO, JittAhic 24-576 Wi F;
L. CO %2 ¥7, 2L T, FT-IR %
v CEEINER D 12CO, + ¥*CO, + H,O DR
FED A % S0HT L 720 BCO4 1F 2280 cm ™ 1%
Hatrm D EBH LTV 528 (Thinger
etal, 1994), ZDREIIH T Y ITfKW 72

Keywords: CO», diffusive fractionation, silicic melt

O, ki nzMEST 5 L IZHEETH
o7z AW TIIER LRI E 2 52k
A TE % FT-IR v, 50%50 umd & —
LCHEERE A 1024 [0 CHEPT L
T, B 0.3 ppm ® BCO, % £0.01
ppm(3%) DRECTHIECTE 52 X HIC L7z,
<>

iR CO Z W72 FERTIZ, 77 AE&KE
12 0.1 ~0.2wt% TH - 7z, 2CO, DILELR
13 5.15x10 m?/s (750°C) ~1.57 <10
2m?/s (1000°C). JEE(L = 4 v ¥ — 1% 148
k]/ mol TH 57, T, [FEROEEZIT
72 Blank (1994) DFEHE & 131F—E L T
7zo F 72, BCO, DILHUREL 2CO, DA
LIRIFFE L. BEARIEENITZED b1
B oz, —F, CO~H,O R&TE%EH
WZEERTIE A 7 A E/KEIT 0.3~3.0 wt%
ThHholz, TDLE BCO, & 2CO, THLEX
7a7 7 ANDBRIIKRECERY, BCO,
DILEREL D J5 53 18~30%1% LK < . JiEk
DB o THwB 2 EBHBALE, 2D
b, BKEDEWD BCO, & 2CO,
DILE RN E " 5 2 T b T L 2R
I, BEMREZIT> T 5,

*Corresponding author: kawahara.akira.s3@elms.hokudai.ac.jp

@Japan Association of Mineralogical Sciences.

- §1,54-07 -



S1,54-08

AEEODEETE

— AR ARG R 22021 FF R - R

- E TR T AL

¥ U< OEEREDOERA
FIHARZE, SeHALZ, FIPEY ORER), AEHE ER),
AR iz vy =7 Y v rkart), R (REXR)
Investigation of the magma evolution process inferred from major and

trace element compositions of amphibole
Ikuo Okada*, Tomoyuki. Shibata, Masako Yoshikawa (Hiroshima Univ.),
Hidemi Ishibashi (Shizuoka Univ.), Takeshi Sugimoto (Geothermal Engineering Co., Ltd.),
Yasutaka Hayasaka (Hiroshima Univ.)

PEELIEY DAL - FRINLARRE AL, AR
T2 A0 oY L AR EE BT 5 -
W, <7< DOENEFED H 5 TOIERE
Rt 5. Fal, ZZLEMNRITZHWS C
& T, MR ICHE D W B 2R A v b D
YA LR O HEE DR 2 2 5, AR
PHEIND X HCko7-. Hlz2iE, EEE
JEFEER T — 2 %% EEM o3 % 2 & T,
AP O EFEICRME 2 O RO R - E
TR A+ O FEICRML % HEE 3 5 ik
iR & (eg., Putika 2016; Ridolfi &
Renzulli 2012; Zhang et al., 2017), L5 %K
LW ) oo BAG I 3 2 3 A 03K
MicfTbN T3 (e.g., Nagasaki et al., 2017;
L8172 2021). X 5iciE, MBKENE S
CHEENEECTH - 72APIH - A FREOM
BICHEDOBLRED Ml - mIEEBE oL L &
BIFSHT CHEE T2 L AA[REE o 72
(Shimizu et al., 2017; Humphreys et al., 2019).
Falx, cho o iclREINZFEER
HLTHWS Z LT, v/ ~oiELiEfRo »
BRI Ic BT 5, R - E ), FEITHE -
WMEITTHEMREHE T 2 2 &2 HMIT, LM
JLHER AL IE 3 % FUAL AT Ko & 1lis
o PG 0 EEITHE - WEITRMER i
L7z, ¥7-, ARG oMETEMRRSITICH
72 5T, LA-ICP-MS T X 2 [P o b i % il 7
L 7-. APIA o EEITHEMAK X EPMA THOHT
L7.

AR kil o ZIE T o AP, FxIC
Si iICZ L w27 —7 (58-6.2 atomic per
formula unit (apfu)) & EL 7L —7 (6.5-7.0
apfu) I3 b, THbD I N—TIEFE—
ZIAFICHAET 5. AWFFETIE, R % pSi,
®“E % Si LIS HEE L 2 APTE o R

EENEME, 3L OHFEAL O EEIEHEM
iX1Z, pSi A 356-600 MPa, 932-1016°C, X ik
BE»LTA YA ME (Si0,=52.3-62.9 wt.%)
T, rSi 2 73-221 MPa, 773-846°C, FifUa™E

(Si0,=72.2-80.3 wt.%) TZNZNH7 2 #i
FH2MS 5 7z, MR~ v b VIR L % —
v (PM &2 —v) KIiZEB\WT, pSi & rSi &
e A b (BUF pSi AV b & 1Si AL b
ENER) EiE & b LIL JCEICE &, HFS JC
FONGE L 7= LR 7 Bl ~ 7~ O R &
R, L L7edds, pSi A4 MFIED Sr D
B LAY IS SrY B (90-180) THED
FonzoicxtL, Si AL MIAD S DR
HLAK SrY b (24-42) ZRT. pSi AL b D
PM 82— SyYx7 X Hh 4 + oFE %
Fi oM KILEED 7 4 %4 + (Shibata et al.,
2014) LHEMLT 3. —J5, 1Si AN M IR K
INFEDFACA (Shibata et al., 2014) ®JLHE K
o KB Ak 7 7 oo kilg o
Z (Albertetal.,2019) & FHMIT 2. Z oFM
i, KEEE kK ZEC L) 3EERE~ /'~
DA & LT — i e o 5850 i b
BEZHLNTWS (eg., Kimura et al., 2015)
TEH5, 1Si A b b HERYE O VARl
BEFCTHELFEZDZZLTHHTE 20
b LR,

DEoz&»s, BfKILUTTE, T£AH
4 VE~ I~ L HGRRR AR 35~
=B, FNFN, Fin 5 HEE L IRECHEEL,
Inhb=r~0RAEPHEMAALD~ 7 < i
fLicBAG5 LTw3 etEZLNE. ZThbDl
e, MG OFEICE - MEITERMAKIT
Wit~ ~7 0 2R CERKINE~
7= OREIFEE A B o) e tiER L8y
—VTHDLILERTEEZLNS,

Keywords: amphibole, magma evolution, magma mixing, P-T conditions, Yufu volcano

*Corresponding author: ikuo-okada@hiroshima-u.ac.jp

@Japan Association of Mineralogical Sciences.
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Crystal habit change of groundmass pyroxenes depending on magma

ascent paths revealed by single-step decompression experiments
Shota OKUMURA*(Kyoto Univ.), Satoshi OKUMURA (Tohoku Univ.), Akira MIYAKE (Kyoto Univ.)

WE, =7/~ kEERPIcL AR Y —%

6 A A BERE DI KRR IS B S 5 & AR
fixhTwall, Z ok IS o
R ic B3R 7n FREE I, WY o kL
EEL v A ORI N TwE, —
% B I X IRE K T A U 72 EAES HTE O
e &b IKEEGER I LR 528, B
HENHT XS 2 & CREBUEERH - <
KL 2560350, HEKREEK (7Y =
—R) oA ZOHITHD EEZLNT
W3R bbb, DX D BT
B> & EAEE % S8 T & 2 wAlEEE
D570, thoBmafMmroHT 2L
BRD HND, —JT, FAE 2011 FEK
77V ==K, Trn/R) BT B
e b, FA I EEOE SO R (B
DALEE) 23 BRI S @ EIE O fREE IC 7
D522 ERBLEE, ¥ 77 =—KE
KTIX{110}, {010} 2> & 72 B /N AR O f 5
A2 < &ENE 71, 7rh ) REKT
X HIC{100y 2B S N/ NAEA T TH
577, 7. BERIEEKICE T, fifhic
BUBROIINAFICEATH2, ez
LW 2 513 {110} D 5k L 72U i %
fERE LW, @ HIE D8RI - THEA
WO OMESWMY T2 2 L 2RE L,
L2 Lanb, 2 0EBRWHEEIXRZfTbi
T 7Ry,

Z TR TR, BB RIERA 2 vz
JEAS AU EER % 1T\, B 0 LG
MAEBIEL 72, FREGHEICIE U 72 S
LB LI L, v/~ ERBEROREEL L
CTHREMASHEIER»EZEL 72,

T FEBR L B AL R T o A B UK BV
BEE CfTo 72, HAEWE L LT, KEKRIE
BADKRRA &, 2o ZERRME 2728Y
A 7RO 2EHEEHA W, ZE i Au ¥
A FICKEFEHALEZDDEERFAKE L LT,

NNO = 1 DL ITERR, 120 MPa, 920 °CD
IREED & | FF il AT GREURE 120-10 MPa)
LCfRFFL, 2Bl L 72, SEEREI) T3]
LC, ERMHEEETE FHEMEICL 20
S S ORLER - TRAR T %217 - 72,

B OFER, BaZ HMAWE & L 725k
INICiX, BEEPKE L R ICOoNTHEA
aekH 23 \AED HSAE~ 2L L 72, Bt
K7 AR HREYE L Lz EEREINY T,
120 MPa CRFF L TAKEIN L 7235413754
H2AFETH O, HiGHE 10 MPa O RIINYITIX
VUKD FTH o 77,

EEAER 2O MBHESKELS R BICD
NWCEAHZR NARE = NAE = MAE~Z1
T2 BRI N, T ORERIE, FEdIC
Z U K AR RN e BB H D13 5 23,
FEEICE ANAEARE 2 BG XD b
GHE RS2 BRBEL, v/~ 7
JHEDFEWICE K L 72T 2 EiE L 72,
—J7. RIRER CHERE X 7= DUt o s 1%,
B 7 ACThweBETE o/, 2D
fEE L, JMERTOMSMmoAEICER T 2 L F
Abid, Thbb, WEERICH I
oS 2 L0 bR icBEREmARE LR
& T, RITAE U 2 ERhEmHIEE 2R S vz
LHEE I NG, oz kit, KRIEEKAkD—E
D= =i, AREESICHD TZ L WEE
AN DREEDL S —RIC R LEZ & %2R
B35, AEEAOSEEIE. GETOERD X
O it ERIBREAHIRN T 2 T2
bbb LRI N S,

[51FHHR]

'Cassidy et al. 2018, Nat. Commun., 9, 2839.

2Nakamura 2006, J. Miner. Petrol. Sci., 101, 178—198.
SHFIZ 2> 2019, HAMBRR ERIEHE 2019 fFR2.
SEANE D 2020, HASEYIRFAS 2020 44,

[FEF) AWFgE X, HARR A e o EFEF R IR IC X
LR AEZ T b DTH D,

Keywords: pyroxene, crystal habit, decompression experiment, Sakurajima volcano

*Corresponding author: okumura@kueps.kyoto-u.ac.jp
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EPMA + LA-ICPMS analysis using 1 : 2 glass bead
Eiji Nakata*, Mei Yukawa (CRIEPI)

1. [XC®HIC

BLAE 1 : 2 DIRAHINT 7 A — K& FE
PR ERICE B T L Zr0, SO0 HTE H
BT A, 2L 08E. Hix1 &
B 10 BHF) R1:5DOHFAE—RT
T T (HFH, 2006), #EFWRT T AE
PR IR R 72 B DS LB & 72 % (Nicholls,
1974) . &AL T 2 DVERRITREL OWRIT
OO L DIRARBENRETDHZ L
N HEL Y,

2. 1:2HSRE—F

7 A — RIZEER 0. 1000g & @il
0.2000g (Li,B:0; & LiB0, % 1: 1 TIRA
A UCTHERRT 5, RIBESIIMER L7
W, REHI T 750°C TR L S TERL,
HT A — RIZNT-2120 (HAY—F=7
28 THERK L 7o, RNREEIX 1150°CThHh
%, WRENEERES ORI OTREI TASL
VAR EERE LT 45 EERNT S, 2
D=0, R RIZASLVYRNTHE v
U7 L TCHERNCAEMCEETEL, BEtL
7oA IKIT A4 R OO I — KL
Li-EEcExmEs, wEl, 28 - Flisz
10 43 9Ehie S W7o, @ EBIF 1L S D ENL
EIZRD, ZOK, HE&VYRopdia
\CH T ADRINED Z EINE, T AN
ERLL T AMICA& b TtRe VY
REMT, ZNDOERGFH T A IRET 7
ARMBIZEY ATy, BVIAALTERICS 5 —
JEFE) T 1150°CYsmph, #HE), MR 1 91T
Do

BB 16 50 T/NE 7277 AE— KRR T
X4, ZOHTATEENVYREETLHE
BN D TN T2 IWENC X o TR G HIEE
T5, HEEL7-H T AIHBET 1 ~3 mn 2
EDORE S|THitT 5,

e L= T AR IE—2Z2 W H L.
25 HRRE O ZBT =7 /v I (h& 2.5 X

Keywords: 1:2 glass bead, EPMA, LA-ICP-MS
*Corresponding author: nakata@criepi.denken.or.jp

@Japan Association of Mineralogical Sciences.

& 3em) ([COHE LAFEET S,
3. NWMEE

EPMA 1% JXA8230 (W7 4 T A v b HA
EFH) . LA-ICP-MS iX (X Series II:¥
—FT7 4 vy —8IZ . UP213-AS : == —
7 = — 78 Nd-YAG UV213 nm) ZHeY {7iF
7D Té %, EPMA THEICHEEE . LA-
ICP-MS THTLHEEEEZRD D,
4. S

EPMA TOZMEIT 10 um & L, WIUERR
fEIX 10 nA, E— 27 HrEERIIZ 10 0 & L
Too PEUESUEHZIZHSIM A2 V5, B
ERAWT1: 25T A — ROEAERE A4S
Hri. EEAEIT ZAF IETH LT oTiE &
HEGEAE 2> & M s & R L CTRked 72,
LA-ICP-MS TOHTEAIT 100 um & L
77 —EOSITIT 100 L, 2o/, &
BRI SRS 20 pm FEEOREI AT 1
AT D, —oDOFENT 3 A MIE L
Bz sRD D, He v U T HADREES
ZEE L. MERARmEE 10 3B 2 & icHE Y
Ak 5 REHIIE L, BRI ER 2 (E T
b, HEHESBHIIZ NIST6I0 &, 1 : 2 TH T
At — R{kL7= GSJ reference samples %
AT W5,

IIMTAEIE EPMA T HAL7z Si0. RFE & LA-
ICP-MS THEOLND Si0 RELY B XE2ik
THIELTRD D,
5. #&ER

FRE & RS 3BT DL BN D T T
A — F&/ER L EPMA & LA-1CP-MS Thbiik
L7m. ZOREHE. EPMA TIT Zr0, D&
DS 72NEA T LA-ICP-MS Tl
HRIZ Zr0, 2326 < 72 BEm NS S iz,
6. F¥&&H

XRF # W, 1:2 7 A — R THT
FT~T X ) A RETHNTE T,

T (2006) EHHTE L, NOS063
Nicholls et al., (1974) Chem Geol 14, 151-157.
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AV ([Mg,FeloSiOs) b 1% £ &35 2
IR CTHDINASA AT, BIERZZ ) 725
WCIREREIS T, GKBREENML TEE
TSI A R L, AV R ORE S A4y
FELTHEREIR RS — 2 BmR Y5, ZIHIT
I~ MO E TSR BRSO E
PRFEHE LR 2 HAIFZE T AT [eg., 1], 2
DB OMFIEIC BB H &2 R/ L TE 25y
Hrefiie U GERRE T HMSERS LOE %
75 B EL IR H 25 (SEM-EBSD) (2 % 59 i [=]
e AW F AL~ o B 7 BB D08, F bl
RN A —H — LI F o> TLD AR
PR ML T X O BUSIT #E b5, kDA
FED A6 A5 DR e 7L« R AR AT I 3BT
ST Iras ~TF R OB IR OB S R
DEEBIRWMIEINTEZZELHLIB LN
A%

BB B O TE W ZE M fRiEE 5D
WX, BB R L L CRREE N O B D BREL
EMRDHIEN—2DFHETHD (FHiEE
PETIE, TEM) , 2530 X% F N 7= 5 b 7 06
FEFTICE W T, B 2 L Tl E T
FO(ES2IEHTIIE, SRS ET Y
Wl REL 72D, EBIT, 2O L= iRk 0%
WA HLE T D SHTICOVWT, TEM $EE Tlirs
< SEM-EBSD #1327 LDiE AL R L
D RN HDH (SEM-TKD [Transmission
Kikuchi diffraction]) [2,3], ABFZETiZ, WLk
FwAaF AN O IR DFHL DO 7= 122
® SEM-TKD %i& Fl L7z ot ik =D ¢, il
Reds325,

#BHI. PROTEAS flifEOHE CHONT-
Marion F7> A7 4 — LW JE DA S A D19-

— AR A AR E 22021 482 - 1R

SEM ZEBZRWV=EBRFE MEHR D57 i#TE
DIILESRAAF A DABAE~NDIGA
G CROER R ) AR (B R R
Transmission Kikuchi diffraction analysis using a SEM apparatus

and its application to fine grains within ultramylonitic peridotite
Yohei IGAMI*(Kyoto Univ.), Katsuyoshi MICHIBAYASHI (Nagoya Univ.)

A7 iz, YiEHIR O AT E R IZ DY
NTF~AatAMELTEY, SEM-EBSD /34T
TIEFE DN EEZ 2 um & LLITZ N LL FORL
FDIFAENRENTND[A], Gk EDE R A
Aoe— A3 E A TR U e 8k o bl
DL EHEFE A1V, W-SEM-EBSD 3 %
HV 72 SEM-TKD 434124757, TKD =&
71X 20-50 nm/step TIT>7z,

EERFMBIOME T — X OFEZ LB
ORITEERRDOFE R KU 7R3 72< index rate
DWWy T T ARSI R BB IZ R
nolz, EBSD H DT /LV—F A T) Al RE
72 TKD vy 77 — 256N HI01070 o722k
T, BkA RBEFY 7 Ny =7 OIE D Al REE 70 -
7o N R N AME CIRL S D B 12 AT A
fbEh, YR E Tk TEM 2H W8I0t
SEM-TKD (282573 R 7 AMEDIEI 3 &
I RTANCRA DN A b STz, ZO% Tk
#1100 nm OB INKLF DIFAEE T 43I A]
AR TETEY, ZNOOMBINFLLOH
RO L T\, ZORRED A X DHL
FIZH9 D TKD 94T W 747 AR SEM
THBICEM A RETHDLIEN DI oT-, ZD
fti, EBSD 7 —& L[RARIZ, X ~DA Ve
NG T DR VA=A NN Y DN T 13
/ORI O AT RS 5 6 BAER DFEAT 70 £ D3R
B E X, BRTITY UL N v
AR BAENDRL IV RS RO FERIZ DU
Th—Ham I D2 T ETHD,

(31 cHk]
[1] Bernard et al. (2019) Geochem. Geophy. Geosy. 20, 3469
[2] Keller & Geiss (2012) J. Microsc. 245, 245.

[3] Trimby (2012) Ultramicroscopy 120, 16.
[4] Kakihata et al. (2021) in review.

Key words: transmission Kikuchi diffraction (TKD), EBSD, olivine, ultramylonite, peridotite

*Corresponding author: y-igami@kueps.kyoto-u.ac.jp

@Japan Association of Mineralogical Sciences.

-R1P-02 -

2



RlP-O3 — Btk FE AN H ARSI RIS 22021 F4ES - B2
KEHABMHEEOSEEERASEYOIT LSS
B ERCCREEK - MR - E FREkCRIEKBE - HhER)

Chemical features of high-salinity fluid inclusions in quartz crystals from
Oohinata acidic rocks, Nagano prefecture.
M. Kurosawa* and T. Tsuda (Univ. Tsukuba)

Daughter minerals in polyphase fluid inclusions of quartz crystals from quartz veins at the Oohinata acidic
rocks, Nagano, Japan, were analyzed with a SEM—EDS to examine chemical features of highly-saline and
sulfidic hydrothermal fluids from granitoids associated with polymetallic ore deposits in Japan. Many
crystals of rock salt, sylvine, pyrite, chalcopyrite, anhydrite, feldspar, muscovite, rutile, barite, sphalerite,
fluorite, loellingite, galena, molybdenite, monazite, and vanadium-rich hematite were observed as daughter

crystals in the inclusions

E%%%&ﬁw I, REBUBREK LR % IR
a3 BB RS LAl « RALRR R
ik o THELLL U 7= Hh g it oD 3 e 1L AE fed 5 IR 23 B
ALT%D\E%W%EHﬁfmibtkH
mEEE A O B PRI X, 8k - 86 - $n - dHEh -
& 70 B FE OB PEGL R %ﬁOTwé D
728, FEMEATED O U S 5 BUKTAE DRy
WEMHT 5 2 & T, BRIERIAEICHErET 2
FRACHE 1L & TRk L 72 BRI AR IZ DV T O 1
DFOLNDAREMEN B D, FRACHE L OFLHRF
£k, KB mEBEMESEHOBKIRIZ S Ag, Se, As,
Bi, Sb Z&Eefins b EiE Xiu, T oK
PRI, BRAREE LD X 9 72 &4 B GLIR &
KT aimkeE LTHIER ESND,

DR OSE R TlE. KB MEEEEO
BKARO A AR I, BEHAAmE LT
WAE - HEEL - EAhA - BHER - LT -
BEARSRFENFIE L, WMAREUAEME L TEED
ZHHEAAEMNEEi, ZORONHREREE L
TEEORE - ) Al - sk h)~>

AR - A v I DB O SRERSE -
TEERGE - RERGL - AE - EHan A - WU EA -
E%ﬁuw%wﬁﬁihézk,%ﬁﬁﬁkb
TB+:Mg-Al-S-P-Ca*Ti*Mn-Cr-
Co*Ni*Zn-SnZEDLENGFETDH & %?E(
H L, F72, ZUHICHES & BUKFRE
%ﬁ?%%%ﬁﬁ%ﬁ\ﬁm%@ﬁﬁﬁké
ZEEERMLE, ABNE, S5lEHE, AU
EHOKIRIZ SRR 2 I, BOKIRIE DL
MrsblimatdsZ iz,

BN, BB RAAFEET O KSRV D

AT T 2 K H mls s o A8 PR
AU B LTz A iR O A 5 BLRS db O 2 A8 i
WaFEWE W, fEfmPoEEREEREA
WIIEMEEY T, 2HEFHRZIICIKRE,
AP R~ERICEIZHOEM L ZEEN
%o AENIZMHIREREAEY O EILIRESS
FEELA W DT H A i - 7838 L[5 ) % SEM-EDS
THWNT 52 & T, KOS Z B LT,
T ORER. ZHHEEYOEEALIRE X
542°C. HEiEFEK) 56 wt% NaCl T, 2fHaA%
DOHBVEACIRE LK 380°C &, SeATarzeCEIRIE
7> 2004; Ishiyama et al. 2006) & 1FIF— L
oo ZHOAF ORI ICIX, Bzl
RO - dA - MEEREL - ORI - EIKERIE - £
T XA - NV NCECREIL AR LT,
EEE ADIER AR B S5 R
R TR IS . SR TER S
ToZ LIXHREIZ R o T2y, AIRERSNI
SNTRD =D, AR AT I
X< En 5 Ag, Se, As, Bi, ShZED &A%
E@wuf%iﬁf))’)ﬁ_o ZDZ k i EWﬁdﬁé‘
<. E&{KE’JVCEML% B, IR SRR
FTCICS Rkt R % 5 LRUKIIRZ 7 IT K
HTEbZ 0, Z2EBRSIKE KT 546
AR OZMETHDLZ L2 RBELTND, %
SeIlUAE RE R b BRI K - T EEEERIC
KRERIENY 2Fo L &, RS DJE
b LAt A itk 524 7 CTh b
ZEbHmbENTWD, A%, RIEHNIZ A
N7 EHEE SN D BUKIRFPICIRE T 5 ou
IZOWTHLRFTEITH TETH D,

Keywords: Fluid inclusion, daughter crystal, SEM, granite, hydrothermal fluid

*Corresponding author: kurosawa@geol.tsukuba.ac.jp

@Japan Association of Mineralogical Sciences.
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AR = REWRILENZENIZET S
LAY & R DIV D HFE R
FEEEAL - KEEHT (LA K - AR
Ore and skarn minerals of the Umegakubo deposit of the Naganobori cooper
mine, Yamaguchi Prefecture, Japan
Yuka Kubotsu* + Mariko Nagashima (Yamaguchi Univ)

LR SERR TSI L R B Lo AR ndE L 7 &
DEFIA TV PR DPEEAEET D, KER
PR P BB E S 5 BB L X E N Ay
DEEHLTHD. XML OFLRITKE A
IREVAEDILTERBEE DN EA L, SbER %
L2 BT I Lo TR ENT. (Hexa RIF
7>, 2014).  Kato(1916)iZ X 0 AE DAL B
JENZ D T ODFRIZ O CRLE AR
D372 &7z, Nagashimaetal. Q02DIZ LD &
B GUESLA OFEWFHIRHEA I b s &
7e. LML, REFHLSNOIATA T
I SR DRI o LR R X
DN ZFUTUVR, AREFFETIE, fEDILfE
FABEE D Dl bR TN A R & T
5. MEDSEEGLO X ) DB EIR S U8 Ok
WA O AR A Nz L, TRk
WREOIREE A HEET D, £, fEDILTE
MBEE BT 2 SR PO T2 2 & T
TN OFLFA A G o LR AR D18
WG 5.

HENEEHUIAE D (LA REES 7> 55 250m P52

P& L, IR EARECHER TN D
(Kato, 1916). HERTEHLO XY I HEHL L 723
BHIEEIR G A BV, BERA— 7 o AT
N, Woruap AR, BEEKLEEETD
P, AEREAKE SN, MEDT
ITEEIR AT A TV DRRC BT 5. Ay
TIEEIR A, U ua, BHRaR RO
7. EERAIIDEDOSS~ T B A TH
AN/ =V 21 b o RANET=y S QAN S o §

Keywords: naganobori, copper, skarn
Corresponding author: 9dai4krz@gmai.com

@Japan Association of Mineralogical Sciences.

MRy s LTe. HRMEEA XERIR A A /L
> "C Hdss.4s-9637Di027.73.64J01.00.24.14, EEIKAT—H
7 v A7 ATV T Hdi724.96.16D1027.73.64303.23-15.35
LREN, EHHORENT B IRAY A £
O, EEFLATEYIIBIRGL & ESPLTH Y,
FEICBEHRPL AN F 35 . ABFJE Tl Kato(1916)
THE SN Z T, & Bifiy, & Te
L, & Ag#iM, & Co SR sz,
MEDSEEGLOFEAFEW) O dis HNEFF I XA B
HNCE Cudiihy, AT HHEINCE Co 514,
I LERIICE Bidi, & Tedidn, & Ag
94, & Pob L, WEENCE ShIMTH D &
£ F AV W T o W et o R s M e I [
EREL & 7 4 T~ PLOBEARRRA R DD =
LD, E BT D BRI R 2
bolebBEX LD, MENEYLE SIETHI)
HILE L TE BidiY), & Tedidn, & Agdk
W, DRET DT LMD TS OHITRAH
IICEAEACFEET D LB X BD.

X 1. BESASEBn)N O EHFE(Cep) & 7 4 F
~ Y HE(Wit) D Bl AL
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AR A™H— / xR 1L fiA O IRF R
[ SEiaF (FEEpEa Y2 o ) - kg B (LUEK - BIEFY)
Ore minerals of the Ichinosaka silver mine, Yamaguchi Prefecture, Japan
Miyako Okatani* (Ube Industries Consulting, Ltd.) and Mariko Nagashima (Yamaguchi Univ.)

— 7 BERILIE 1591 22> 59 30 AR fBxfE L 7=
FRLT, B SNIEILA S TRXR) %D
RENE LN Z & THMLN D ELAICEE
LT H D ()1, 1980). —/ BgRiLiE, (L
H 7 & BT 2 SRR L D FRIERE S 400 m (&
NEE T 2 HEARGLAR TR 148 -V R4, 1921), A
Ll 2 W= —v Fa roFInBIZih-> T
BN U BRI R C i % IHEEE 2 BB A4
B AIBIALET D FEINED, 2001). ARGl
(2B 2 HIER B 2 AOMF 81X 2 4L E T Ishihara
and Sasaki (2002)(Z & % fifi 85 [RINCKR B O st D
HTHY, FAROEHGOME RIS
ORI BN/ 5 TOR, AR ClE—/
YR ILOSEA DOESRIE 213 U od & F DAk
T OMAE DT LML, MRS
DALFHVREE DIERGERR 2 /it L7272, =
NERETD.

— J BERILKIA A O X U s BB & vz
PralE, RIIATHEA, TURA, BrafA,
v PLTRERR SN D~ T PEA T H
D, FNHIERT 7 aalia, N7 aRERa
(A EN D, FEERI TH DT A D
FHLASIEIE — 7 [(MnosCao.1-02Fe0.1.02)£1.008103] T &
S0, T 7840 Mn: Fe bhid 1.65:035~
1.35:0.65 O&EIPHTEL LTz, WAL
P o (AP NT 4 NDABEL, T 7

PEANZAHND DD (Spsss22GrsisacAlmy s
sl e, AT FEARIGIA T O S OITHARZE L
NPT, a7 Mn, U AL Ca IZF
(Spsa3.9.813Grs15.4487AIMs 0.103). WVTINE 7 v H#E A
G (~124 F wt.%), Si*'+40* — O + 4(F,
OH)DEHLEHR (e.g., George et al., 1990) THHH
SFbND. ZOZEND, 7yREFTLEUK
W~ TP ADERUCE G LT L HEES
%.

— SR OFEA L, EER E LCH
SRER, BRERGE, 7127 4 —/L FHL (AgsSnSe)H35E
Do, FEHLATMINE, TEnEL, B,
PIAEERSE, TRERILT, D EOMRERSL, BniEk
FLbPET D, 22T N 3R b HET D88
BT D, £, GERIMIT~ T I
MOILAT U DIRICE END.

A TR X OVEARRR LD, NTHA
FIURETEETHY A EANER SN
71212 1) FENS I8N, 2) T ~12 I
gi, DOHRSNSL, PEEREL, 3) BHNZEIIMOIE
AR 5 e B2 DD, T O
NEFPIE, EeREs) & RN PES 2 sHdE, PO
TENeE, SHEFLC D BEOMBEEN, —FH, &
SR O LRI PET D SRR IR B £
RN & THIFFEND.

Keywords: Ichinosaka silver mine, native silver, argentite, canfieldite

Corresponding author: m.okatani@ube-ic.co.jp

@Japan Association of Mineralogical Sciences.
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HREREBEREOCEMRALY, AR, Xs—HELE
IWH D2, NERED, BE 22, A% &2
(1. SERES, 2. BEHERME)
Arsenic-bearing minerals (arsenic, zykaite) from Tozawa,

Gunma Prefecture

T. Yamada*, Y. Kosuge (Friends of Mineral, Tokyo)
T. Fujiwara, T. Ishibashi (Masutomi Museum of Geo-science)

During investigating minerals from the old gold mine at Tozawa, Gunma Prefecture, we found
arsenic and arsenopyrite in quartz vein with gold, stibnite, pyrite, realger. Also, arsenolite,
kankite, zykaite, pitticite, gypsum are found as secondary minerals. Zykaite occurs as white
earthy nodules composed of fine needles. Fe, As, S and O are detected by qualitative chemical
analysis. X-ray powder diffraction profile shows good agreement with that of ICDD 29-695.

BB R H R EBAER D D B AR E
HI2Z EEEES AN TNBER, 20
PEHR D FEMSC B AR D REYR . eIz DV
TIRIEEAEALNTUWARY, 20074k 0 Y
EHEZFAEL, BRELE L HITWL 20Dt
REeT0OEHT VFE U ORLEES R L
PRER L.

EEHIX, BRRFOF ¥ — MORRAFITE
C 78Uk iEDFEIR T, EEHOBERAIIC R 5h 5
KEADBANEERICHE > TERLELEE X
HRTW3, O TCE&EZENICRIEShZ &
LEbh3.

SEARF OFEWITIX. BRRL. BRE. Bt
gkgn. LRGN, PAEEERGL. HEGL. BEA.
A, HEE, RNUESREE, 7 ragniky
BHEOLND. ZIRBICER L EEbh b
ML T, PRI, h==o7A, X4—7
A, VoTFR?, AREREEZHERLTVS.

SENTEIT, X4 —HA (zykaite) 12D

Arsenic: showing metalic luster by cutting
(55mm width).

Keywords: Tozawa, arsenic, zykaite, karkite
*Corresponding author: yamada@nms.ac.jp

@Japan Association of Mineralogical Sciences.

WTHBRERT — 2 2 L 2RT.

R 4 —HF; Fes(AsO4)3(SO4)(OH) - 15H20
L1976 IC H R FE A ~B &K S =Pk
YTFzany bFr— - - RTTREINE.
W23 F =~ a DgMmFEE . Vaclav Zykald
iz b7,

BIREDOR 4 —WFX, BEHicAECEA
BERIEROBRET, KEZIIHEIV A—F
AR THD. AROEREIIRS I~ 7
A— MUTOHMRHREROEEND
5. XHIEDIABEBSCHN =27 A THAD.
A TIID CHERINTEDTHS.

XERE R E 7 =BT X 5 EEEPTHE(/N)i%.
10.6(100), 7.33(9), 7.04(8), 6.55(8), 5.60(6),
3.82(4), 3.25(4), 2.99(3), 2.83(4) & . ICDD
29-695\IZBE I NBAF=aDy b F—- KT
BEAL—ADT—ZL—ET5.

EDSIT X 2 BHEALZSHTHERIT., 88, BER,
MEBBLUBETHS.

B
® w

Zykaite: white nodules in clay (60mm width).
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FEEE (BRR - PR D) - BBHER (R - FARME (UK - BEEd)
Whewellite from Ishidera, Wazuka, Kyoto Prefecture, Japan

Yohei Shirose” (Grad. Sch., Ehime Univ.), Kenji Tsuruta (Kyoto City Univ. Arts.),
and Norimasa Shimobayashi (Grad. Sch., Kyoto Univ.)

SR RF R SR I (2 VX RE S O AE e e O
TSN AT LCRB Y, FRET 7 5 D2 Rk
B OATENRD B 1%, WA IR AR
A DOEENT X0 B S iz Sk 2 i o
W, 27 AT RS EN T 5 (BSH
%, 2008 ; Shimobayashi etal., 2012 ; HZ4 5,
2018 ;2019 ; 2020 ; Morimitsu etal., 2021), =
DAFENRP DT 2 VBEFYM TH LT =
T IVAPERL K 5,2011), 4E, %
TS 7 — 1 = /b1 (whewellite) & A FH>
S5O TRHLEZDOT, 2hony o vl
HELW) D FER & OSE O 2 53 %,

77— = VA, [Ca(Cr0s4) - HHO]DHAR(L,
FAER TR S, 7 = T /LA [Ca(C04) -
Q01 &L D b EKEDN/NI VY, WTLh
HUE 2B R I B W) TR HERS A0 (R s
D DOFEHRN AT, FE o N OB &
LEOERGHE L TH < MbN TV D,
— T, AFD L) RBUKIERIC L 5K A
B = X BIZOWTITH BT STV,

LFET— T 2 VAT ATETO 7 v Fhk
JRAEEIIIR SN TEY, vy T VA,
IS NE—Ta— L A RS, T —
U VAL Ty BRI AR S ORISR
L, WIRBIZIZ A L 723k~ IR EA TH
Bo Uy TIVAIL, T BRI A DR L
ToZERRIZ L A L, T ANIR, BHOH
bt DESE TH D, SEM & H7-EhE
B, 77— /LalElE S pm FREOBRE
BB 72 58 20 um OERIRESTH D Z &
oMY (Fig. 1a), #J 50 um OHCKAS T

HDHU T IVAEIZENRD L E DD Tk
ERTH D,

SEM-EDS % W o AbF o OfER, 77—
¥ = A7 DR 1T (Cag.orFeo.01Aloor)
(C204)0,99(PO4)0‘01'0.94H20 T&) > fCo LorL
BRG, Uz T AAICONTY, HEMND
Koz HO &L 1 12 20, WHE%E
SEM-EDS (Z X 273D & XAI3 2 D
IR CH -T2, ZHX T = v T VA NEZE
R OV RRB S L D KB 72 72 o
ThHbD, 7= /VAKLNT = v T VAIEER,
VU RBBERDOER, Uz T VA TIEEE,
Vo OERREICE DM Y — =2 70l
T&E 72, MUNS XRD EBROFER, AFFE
— U = VA DT ERIT a = 6.288(7), b =
14.57(1), ¢ = 10.097(8) A, B =109.37(9)°, V =
873(1)A> TH Y, PDF & — F#01-087-2511 &
BT — U 2 VADOEE LB Lz, A5F
FED Y o U BRI O AGETE & LTI, 1T
UDIC7 v ERKADOENRIZIN-TY T
VENA-Ta— L ARED R VR
SEMDTERR S 3, D%, 7 v FBREIKA DU
fRIZPE-S T, 7— Y = )VA, T v T /LVAN
WIRERICIERR ST\ % (Fig. 1b),

(% 1 = L)

” {
Whewellite
——

Fig. 1 (a) Spherical aggregates of platy whewellite. (b) BSE
image of whewellite and crandallite-florencite.

Keywords: whewellite, weddellite, oxalates, hydrothermal alteration, Ishidera

*Corresponding author: shirose.yohei.eq@ehime-u.ac.jp

@Japan Association of Mineralogical Sciences.
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EERAHFMLLEY Yy h—=vBOEKIY

j@ﬁiﬂzz . FARBLIE (UK - BEER),
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K (BEPEFBER)

The higher hydrated analogue of zaccagnaite from the Ikuno mine,

Hyogo Prefecture, Japan
Masayuki Ohnishi*, Norimasa Shimobayashi (Kyoto Univ.),
Daisuke Nishio-Hamane (ISSP, Univ. of Tokyo), Shoichi Kobayashi (Okayama Univ. of Sci.)
and Takeshi Hisano (Kwansei Gakuin Univ.)

SRR AL E S 5 AR L (121,
FHA - HI, 2005) M5, A KX A b
A=NR—=IN—TIRT L v I—=xH
ZnsAl(OH)12 [CO4]-3H0 D EIKFIMIIAEY 5
FiaE R LI=DT, T OFMF IS 2
T5.

AN I ITIRA DR “FBERIL” & 1E D K
fEl LCREEH L, foREAE80um, JES 3um O
NATENIRFEROE SR E 707, WIRANZITHE
H~REROT, B~ T AKREET 5.
B AMEELIIA 1, BEBRIE {0001} IZ52&TH
%, HEIREIC X HHEE L 2.26(1) g/cm3, 7t
BT 217 glem® THDH. JEFANTIT il
A, ifE o= 1.547(3), £=1.533(3) T;&bé.

TEM (200 kV) (2 X AFETEHT (SAED) /3%
—1, /\jiElEl‘f‘jEﬁ_ SRR O R L
oo TATTI R A—H— (CuKa,ﬁ, 40 kV,
160 MA) 12 L D FR X BRIEHT/ S — 2 [Omeas A
(1, hkh] %, 10.94 (100, 003), 5.46 (27, 006),
3.63 (15, 009), 2.616 (4, 012), 2.457 (4, 015),
2.225(2, 018), 1.972 (2, 0111), 1.512 (2, 113),
1474 (1, 116) T, ~"A Kooy RU—FKf
(Witzke, 1999) & K< —&T 50, Yo h—=x
AR D, BN RECL > THEEE L
- EHT a=3.058(2), c=32.63(09)A T, APk
WNTZEEIRE R-3m OWbWw b “Ja—atkl

LA ThD EHEESND.

KBr &2 X % FTIR T, 3443cm™ (2 O-H fi#
HeteEh, 1642 cmt 1 H-O-H Z5 /448, 1400 cm™
{2 COs, 1119 cm™, 984 cmtiZ COs 88 L TN SO,
OffEIRS), 615 cm T SO ZSfAHRENC L 51k

IFRD BT,

(LS HTIE EPMA IC L » T o 72, A%
[RFEARAE LIZDH WDS TEMST & 772 L
ZA, Zn, Cu, Al, S, O, C BLUOWED Si
DR SN, FTEE 5 U EofoeHITm
H Sz o 7z, E&5HHTILEDS (15 KV, 0.8 nA,
<1lpm) ([ZX->TITo7. FTIRIC X > TIEED
MR S T2 HO BELNCOs1E, /N1 Rue &tk
A MERDOA A T4 A MY —BRD. 3
725, HoO 13 20H + 3x/2H,0 (BE1I/K D ARAE)
E LT, COs lTBRMITYERD K5 M M3y
(OH)z[A™]w2 (MZ* = Zn, Cu; M** = Al ; A™ = CO3,
SOs, SiOg) & LT, ZNENFHE L=, 385D
OOMHIEIE, ZnO 39.86 (34.53~44.81), CuO 11.64
(8.38~16.81), AlLO; 17.84 (15.30~21.10), SOs
3.95 (2.45~5.89), Si0,0.74 (0.19~1.45), CO2ca.
445, HOui 27.22, Gt 105.70WM%TH 5. &
FEODIE, BRI L DBk OREE L
HHND. S BLOWED Si (TFITHRH S,
BSE 14 ClIMhOFIIERD B2y o 722 L,
BT =A4rELTEENTWDLEEZLND.
Zn+Cu+Al=6apfu & L CHHH L7255,
(Zn2.98CUosgo)y3.87Al1213(OH)12.00[ (CO3)0.62(SO4)030
(SiOs)o07)5090-3.19H,0 TH 5. ARG IAHERAIZ
HIL LIRS DESNIRT 5.

ARG O EABA L FHAE ZnaAly(OH)12[CO5]-
nHO (n >3) LRTZEMTE, Fol—=x
BOEAFB LN e—at ) A0 CO &
PURITHIYS T B N1 R XA A==
N—TD—BThHiHEEZLND. ZOLI
FIREIE, ZHUFETIZEISILTORN,

Keywords: zaccagnaite, glaucocerinite, hydrotalcite supergroup, Ikuno mine

*Corresponding author: czshh118a@yahoo.co.jp
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KiELER M EREN LR -SN-REA.

oL MLRARLA. BELUVHD -
AR KHE (ROK - W PERT),
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FKEMLMIZDINT
S

Matsubaraite, rengeite, tornebohmite-(Ce) and rare minerals in Osayama
jadeitite
Daisuke Nishio-Hamane* (ISSP, Univ. of Tokyo), Mitsuo Tanabe

SR A 38 K OVE3E A 38 IR SR 4 1| g
Db AL RERAPOHEE L THAES
NEHEHTHY, EHITT =7 F U AGHEO
V)V aAMEICaEIND, BT

Sr4Ti508(Si207)2 ( *ﬁ J?: E ) j;s c]: ‘()t\
SI'4Ti4ZI'O (Si207)2 (%%E) < 3?) V) % "?xﬂ
HHAER (C2/mb L <13P2)/a) 12FB Ta

=14, b= 51c12Aﬂ—uM&f®%%%
FEARET DN, HIEAIZ OV Tl FI2
BRERDIEFTEROLZENMOITND
N AURVANES wzﬁAEiE%ﬁm%xft
HIRADFEIROBastnasFhll (A7 = —5 )
ZARAH L L, Ce,Al(SiO,),(OH) % BRARKH X,
ET D, ZOTOHTAC R U 7= [ L Rk A
(D e A A BEAES 23D =& fHLE Y
Mr & i E AT L > TREL, 51
Bx ORDIMRORFEIE 2 R LD T
EFTIEEOMEZRET D,

AW CTRHE LI A4 A a3 AaNa
BRBZAETC TR, FX2 o alicEgbhi-gtan
INTFINHEL LS, VTFITITEUERNRE L
Tkw\%®wﬁ#$ﬁﬁ%&m+ﬁ%
KXo THREEND, EEAITI LT LTFOERUE
TIER L, FHAFIZAEL 1T, ARAE
Wk &AFORCRE N T BT S (= 7) +
o (VA) BELELTEETDHZ NS
VHEROBFESENBEMTHEHNTIZ L b
%o RFA XK TI0umRE THh 578, #
HEA TR R300pum DRl Z gt L TV D, &
U s FLVRRLFITRORE S AE 2T 5
2-3mm D PR E SRS A A IRICFED B
DIED, JRIEED T T AAE A %% O IE
KR H D, WTIHME L OFEERITRER T,
AR THI0umEE & 70> T D,

ZDIENTHER S NI 2 o
>4 (Tausonite: SrTiO;), ~>' U —<A ¥ —

17 (Henrymeyerite: Ba(Ti;Fe*)0y¢) . A b1
JU A4 (Stronalsite: Na,SrALSi,O6) . A HT—
Y 4 (Slawsonite: Sr(Al,Si,Og)) . ¥ ¥ > F
# (Shandite: NisPb,S,) 2360 | KRz x o Y
VA IIHR A T 100pm AR B DG fn & L CTREH

L. 28 OfERRIRNVF L —F 2 o AEE %
My ELS ZENH D, = O,
X,TixSibOn(OH,Cl), (X = Sr, Ba)# L Ot
Srs(PO,);(OH) DK % 7~ 9~ AR FESL W) 3 e 78
iz,

RS AT 1S4, 04 Tig 08(Tio27813.73)54020 (O =22
THIMEL) L7220 SithA MIOOTINNE#L
END OO EFIEE 72\, B
FIHTILE T iR (Pbea: a =14, b =5.7, c
=22 A) THEMT I, BEEICH#EER
ERIBRICIE T RSN FIET 5 2 L 23
BNk 7p o te, PERO BENRMIZETEIC

FHBL L7220 b DO | @ RRE TIIFED
bnicBlgEsni,
H £ £ B

Sr4.02(Ti4.18Z10.81)54.99(Tio, 13513 87)54022 (0=22T
Hiksik) TR & [RBRIZSIY A MMIRRTI
NEBIIND S DODORMIEITITE E720,
BRI L C2m D HR SR E R L
[010] & [0-10]D[EIHFTANRIET 5, 1% 58
9% L (001)f LD TiO/\ [ 1A J&g & 2 A Cliy

KT 5 B2 605, RBIEGHRZE
TTHEIEA D D IR Sz d o Tz,

+* U v A bV R KN A AL
(Ceo.90Lag s6Ndg 28Sr0.18Smy 04Ca0.03Thg 02)52.01 (Al
097512.03)530783(OH)1 12 (AI+Si = 3 THIk&AL)
DOAR T, B IREFTREIEa=74,0=57,¢
=17 A, = 112° (P2,/c) CHaELAH 1T 23 AT RE
& o T ARPLTITH A WIS 22 O 13RI BlEE
STV,

Keywords: matsubaraite, rengeite, tornebohmite-(Ce), jadeitite, Osayama

*Corresponding author: hamane@issp.u-tokyo.ac.jp

@Japan Association of Mineralogical Sciences.
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Mineralogy of garnet from Mt. Kutsuna, Matsuyama, Ehime Prefecture
Shota Oshima* (Ehime Kensetsu Consultants Co.,Ltd) and Yohei Shirose (Grad. Sch., Ehime Univ)

X UOIC ZAE, E R LR
HHETICAZE L, < &0 ARA OREH TH
bivD, ZHLVEERE D E T D AMA
(X6 - RIFE - 7R &SRR A RT3,
AR 72 RGO R DR e KT ATHIL TV
RN, FEio, RBINLEE T ES A SR AT
DR LT EE D ZEFCE DV T 6 E DRKIA
WZOWTERDBHDHHDDORIEH L TIE
7euy (B, 1977 72 ) o ARWFFECIEAIR L
DOHVE & ARA OFEEZ TV, AREA DR
RiAfEZHRD Z L THRL V7 =)L ANR
BIND ED XD REMEMZ5% T TR S
NIZOPRASENIT L2 AN ET 5,
2 WUEMER ZIRILvEEEITANE, T
T4 MR, R, JBE - WEARL T =
NWVADKE 43T 4 FOE A THERK S
. OO EICRE - WEALV T v

AINGEL, B KR - Bk RO
R T, el - WEFRLV 7 =)L

RGO LEACOENAERB LY, A
B WAERRADRRETIC 0 LT\ D, F
7-IeE - WEFRNLY 7 2 L ARICITEFT A
DA T4 b (BEA) DR TE 7,

3: HEBRGIE MBI K O P BT3B 0%
REFFRED EDS #35 L7- JEOL %ﬁﬁiﬂ?‘é
WSS ISM-6510LV & | S & Y

7 BR X #RIEHTEEE Ultimal Vv é”ﬁﬁb\to

4 :FER-BE 2L OARA (XALSOR)
/X X 2 Fe - Mn - Mg - Ca & F£41, Fe -
Mn ([ZE &, SEFEE L CITIE & A C3gRkE
FRAT, —HmEARA LD, WTLD
2755 U ATHT T Fe « Mg OHEIM L
Mn 2303 BRI H D, Ca, Mg DEH &
T LA EOARAN Ca<0.17, Mg<0.40
(apfu) TH DN, 040<Ca<0.60 (apfu) &
RLBODOAA LR TE T, WAY - &
EWNEDNR RO, AR - Bk RO O
BEYPE - JREDOLD LD B
ERE, FAUBIL, AREFELLTEHEATY
Do WG E L TREDRER: - fEA %
EIBEARH D, IRBOLOIZaTICEGHEY
N, FH UL, 7 v EEIRA, ARE
aren, VAIZITIFEAEEEN 2V, B
DHLODIE
Y, BREEMEA S A, S & L CERE
MO &G, £ RER-ARAIRERE RN
TIREEHEE 24T > T2 5 K9 510~620°CDOEL
ERIERAE RN 7 2V ZADPFENZ T 1=
EHEE SAL. S OITERDOBE N H AT T T
ERIREN TR 5, AWM ED R D AMA
DTV AEERCHADEW, [F] A ENT
HYIRESARH D Z D, BIALOGRE
oLy 7 o b AR A DN E A 25
ZbolEZLND,

Keywords: garnet, Mt. Kutsuna, spessartine, almandine, garnet-biotite geothermometer

*Corresponding author: diarusappeme7310035@gmail.com
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WARKRMAMERRIUEICET 5HAHDER

KB BERA (UEKREE - BIEAEE), k] 6HE (lpoks - #)
Occurrence of zeolites in Tsuo andesite from Nagato City, Yamaguchi

Prefecture, Japan
Mariko Nagashima* and Miyu Nishioka (Yamaguchi Univ.)

AR R A R IS AT D
WX A Z T U &3 5 BRI
DUNVTIE, #EA - R (1988), #EA(1991)IC &
S THEHIMEN RINDICEEESTE
v, TNOONA, EIR, (LTFRIRHE, AL
7ot AIRETEN TV, ABFZE TIRE
HZW AR B T 20 % £ T 5%
TRBE DPER o341, FRRE G b roE
BNLREEe T a 252 mEd 5. £7-
EE L VT 6 km DJIFUZ AT D RELR
RS G EIRSE WS STV D 03 (H
& - KB, 2013), DRI B DT
Wi & 5 2 L TERICR D M0
EWREEBETD.

R D I T DT TR L o Af
T2 A A TR D B -
B FER IS T HAUAEIED, 2012),
YA KRR M AT IS DA PEH L, R
HOE O LIS, EESE LSS
2D HER IS, S LIS L B E &
i 22 1 LI s (4 i - IR, 2006)H1 D22 (L
ANPGRS D, LA BT S E T
HHTPREEBEKEBEZBND. Tl
F4 T mm~10 cm O g8 iR IS0
AN PET D23, L LS T iAo A
BEPMRICRET . LA BT A I K
o TR I N7 H mm B O GBS ZHAFAET
5.

Keywords: Zeolite, Tsuo andesite, Stilbite, Heulandite

*Corresponding author: nagashim@yamaguchi-u.ac.jp

@Japan Association of Mineralogical Sciences.

RIAIL TERZ IS Tl b B L, BE%

AL LA T IEER O B e . g,
V=R DOHRNFET DD, BEEHNS
WEBIZ 23T TIR R ~ Y — Z A I 21k
T5H 0O, WA DERERIZE L RICHE %
WBANFIET L LORH 5. WA LR
i P AT 2 SR A X0 C Ca I0F
Fr, FFERTIL Na, K IZETe. KICHIESIX
“HIVHBA” ITHETHHORHLND.
HAT P DOAZHNER A A 1E Ca <> 2(Na' +
KHD EHLE R 2 =T

MR 22 (L2E P2 | L T, B Ao
VT AN ET S B G OR, ELT
YU DBINFRIET D RIS Z,  dbilARE
26 BB~ B TR i O B ik f1 23 %8 12
L, diFPNE D220 A BHER OB LT WA
NFET D ONRH 5. A 1T E IR
FATHDHD, —H NallETe.

AHIE DA NI Si # A T DR Si H A
TIET D, WTHOERTHEICHET L
7oAl CalZE &, BT L72#ha1 Na
R KIZETe. WAL 250 °CH2 5 50 °CITiR
ERMMET T 2B CRHLEZEZEZ LD
(Chipera and Apps, 2001). F 72 ¥EH-A 25 FEITE
T2 HEZICE R OWAEDO TR, Fiha %
F&T 5 MHLIEOWHAEAL YO EIE
OBKNMEATHZ LICE VK LEZES
ZHN5.
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R=F A FOEEBH L OZFDZERRF (ZET B phillipsite
FERECLR). BEEHMAECLR). ZHAEGER), ILEEE (FK).
KA @A) AEM—EEEE R, RARE (LK),

Alteration of boninite and the phillipsite formed in its amygdale
Yuki Inoue* (Kyushu Univ.), Kazuhiko Shimada (Kyushu Univ.), Mana Yasui (Waseda Univ.),
Atsushi Yamazaki (Waseda Univ.), Hiroshi Hagiya (Tokyo City Univ.),
Jun-ichirou Ishibashi (Kyushu Univ.), Tasuku Akagi (Kyushu Univ.)

Ligt®»ic F=7+4 FiZMg, Cr, NiICF
HIRAHIRETCHRICZ L RIS T, olivine,
clinoenstatite, enstatite, augite, Cr-spinel 2»
O N T AEDELATH D, K=F 4 D
2R % FRIET B CTEHR A A B ENT 5
T & 23 Nishido (1982). Fujitaetal(2016) 5
CXoTHEIN TS, —J7, F=F4 |
WA RCHEINIC plagioclase & F Arv & X
T Y., plagioclase D FICFE - CTHhA A
B N5 &3 2RI RTEBOERE 2 %5 2
5 EDEEL v, RIFFETIX, K=F1 b D
77 AEEICER L, Z OLEH A 3
LIEHGERE % T 5.

2.FF ARWIECRT 217 o 72alBHE. /)
VIR EBREE 2T R =4 b
TH 5, B DT IZRCBARET I X
L% L XRD I X V1T 7z, fLAEAHAKIC
BIL Cix EPMA % Fl\wCER L7z,
MR WaEzELR=F4 MIEIC
clinoenstatite, enstatite, augite DI %
OHITAEDERTH Y, ZEHIYE LT
analcime & smectites & & A T\ 7z,
R=F 4 b OZREREHICED L 7280913
phillipsite, apophyllite, smectites T&H - 7=,

Keywords: Zeolite, Phillipsite, Boninite

*Corresponding author: inoue.yuki.564@s.kyushu-u.ac.jp

@Japan Association of Mineralogical Sciences.

ZERR D JEAFGR 1T 13 smectite 23X NHFED
phillipsite % Fi#s & 5 ICPEHIL Tuare,
D ZERRHIZ (X phillipsite & apophyllite d 3
EnTBD LTz,

T OICARIECEH L 22t o
phillipsite 122> C XGRS TR 5 2 D0 &
A THRD O T, PLEIZFLE G, BRIK
CTIEE~HiFE RO EAERTH Y, 20
HMA 3 3 €535 BH oD s i K R AR 2 150 F B
il CTH o7z MH LA D B7x o T
O, FLED Na/K £ LEIE 213 TH B
DICH LT, ZDIMINIZ 1.55 TH -7z, &
7= Si/Al =ML B o TH Y| ULk
271 TH Y, 2DOHMIIZ 2.8 TH -7z,
455 BZEOR=FA PZERBICES
i1 % phillipsite ¥ X U smectites [3i#7/KH D
Na, Mg, K & volcanic glass 23 &G c 5 L
72D TH Y NEFFICEE L TIE 2 REE Y
T®»H % smectites ZJEHK L 7212IC phillipsite
BAER LIz EZbND, $72, F=F4
CHEE L LTE TN D
enstatite 3 X N augite 13 Z N5 DZE[RF D
smectite ¥ X U phillipsite D 4RI IZEE5- L
TWwhrolz b3 s,

clinoenstatite,
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ERFETHEyrEORKEELIRETICEST HZ
REEFDERTOERIZDINT

FREE—, KEEHT (LAK - AlREEE)
Formation process of secondary minerals in hydrothermally altered basalt
from Kouragahana, Shimane Peninsula, Japan

Shuichi Ito*, Mariko Nagashima (Yamaguchi Univ.)

AR S IZ IR < AR 3 D 8l = RICIE %
OFHE~ESFEBENENFIEL, £D—
EITBKEEERZH . ZORE, s
FRFICERICE T S & D AN R —FH 7R
EO RGN FET S (Kanoetal., 1986).
i B DX, NE Y b AEANED
1984), ¥ =2 /L3 R (RAJFIED, 1992), &
L< Fe lCETRSE A (INERIZD, 1992)53
HEINTWD. Akasaka et al. (2013)1%, &b
i & ARICE T D ZIRIEWY) ORLA G DOH M5
RHZEEER L. LavL, Sisae L
ARSI OBIRIZEEMICH B 22> T
RN LTeD o TARBIZRIL, Wil 7 SHiEic
FET D RO AT EBEIL, Zh b0
{LFRR OB N HE S, AT ne X%
R+ 2 L2 AMET 5.

T o SR O 2 LA IR S O
HeZ Ak L, T ODZEMIC —IRIEMNRET H.
BIZRORER, —HDHERDHPER (A, B) R
Itz EER A TR A N D 2= 3=
IR R —HESEIADET D, FEIRB
T, HIRBEER OB E EIZSE S A0
LD IKEINTEL, DEOAE S b,
NAY WA RS . IREEOSE S AITAR
M CRE SRR W T 2. £z, b
vhoaidk s A== T EET D WD
THHRMICLVERLEEEZONSD.
TGOS HIERF T, PER A TIERE S~
Iz TR —f, FH U, BED

A, FERB TIESEYH, TVRITHA |,
NT UYLV, RNE LV R, RV v
WS L, BENII R T A A 2
PRz FE T 5. £72, FER B TIX% IR
fAETa VIV RAEEGRRS 7 = U 58
IANBRDOIRE oD, K 1TICRT LD
2, SEIAD Fe GAHARITERT & TR
D, R A OKEESAITHS (0.7-8.7 wt.%
Fe,03), FEIR B DR E I DI NERICE

(3.8-15.1 wt.% Fe,03).

INHOZ EDD, A TIIHRES O
AR 28 > TEUKMRA L, REa & BUKD X
ST B 2L TLERIZ S —E N, #
DBEOKF D Fe GA BOWD K ONREXT
WS TEES AWM LT (ERA). &6
(2, MEAKRDSFAT D 2 & THIXAIKIR 72 24
KO GIFHHNCERIZE LS E S ansgut, £
DBIBER TFIZENAE Y R A, hAY Y

* RN ‘{%E Zﬁ Eﬁlﬂ l':l:‘l L/

¥, e (FEIR B).
. “okdi,
o “"f;.g R0 72 A

S oE I
R TE A &
. O REAE O

e e RS
X 1. FPEERICBIT H5E 9 0D Fe-Al EH#a
Bt

Keywords: prehnite, pumpellyite, ferriprehnite, babingtonite, Kouragahana

*Corresponding author: a036vcu@yamaguchi-u.ac.jp
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Thermal and shock history of diogenites

on the basis of the occurrence of silica minerals
Rei Kanemaru (SOKENDAI)*, Akira Yamaguchi, Naoya Imae (NIPR), Atsushi Takenouchi (Kyoto univ.)

FFafi : HED (B D— 2V — 7 ThH 3 XA+
YA MEAE. BTG L RIS
RHEA. YV A8, Z7a~A b a)» s
RSN 2 ERETH 0 NRE DO TS
YEICHETEEZ LN TS, RiE, 2
— 754 FEAEYD Y ) AEYICET 2
A 7R B E DS A, & ) A SRR RER
Rics T 2B FRR ofgE L L CHIFREE
BRI EDPTREEIN TS [eg., 1,2], — /T,
BAFY = F A b D) AP OERICTE
HL7ZEESE v iThbh T3], %
TR TR A AV =F 4 bho )
718 D IR % FERINC IR L 72,

B TR A4 AP = F 4 vkl L
CTIEAREE (NWA 7831, NWA 8043, NWA
8107). fafs (NWA 4965, NWA 8703,
Bilanga) . ¥ X " i f& dh 1k U 7 Gl K}
(Tatahouine, Y 002875, Y-74013) % v 7=,
HEloBIR B X U AV OMEE I,
[ ABHOATF 2T O Y- B EE. Chroma CL
B X UBE S ~ v AR E T B 7,
MERLEBR A CHC LA A 24
FERTICy ) A E R L 72 (<~1 %),
ZAF 2 F A MVCET L)AL L
T, MC-, PO )FY T 4~4 b+, ZU AT
NITA M, AEERE L, 2H VY Ak
YZ F ICE TR ORI < IRIR IS PE
T3, R D) AEMOHAE DI,
ZAFY 2F 4 b OERENFHE L DR
7B AR U 7z, JEA RS TR AR &
BVEEICIZ . MC P F 4 =4 PRV ED
YRR ANTA L EHAEL T2, ABES T
BEARIE AR (~5°) % 7" 3~ NWA 8703 Tl
MC FUF 4 =4 Mz, A% PO FY

@Japan Association of Mineralogical Sciences.

T4~ A MBI L 2, 7. BEOERIEE
i (~15°) %/~ Bilanga & NWA 4965 T3,
ISR THEETD - 7=, B L 72506
<Tlit, MC-, PO) PV T4 ~4 b7 IR
FNT A FBHFL 7,

BAFY 2 F A4 P 3= =06t
BDBETENEMF BT, ~ 7/~ 0 bk
PNCHERALT 22 ) AT 2 ) X bR T
APTHY  IHICHEOBRETrF ) T4+
A4+ PO 25 MO~ UIIEET 2 525
N5, 7VAMNTAPRLPPO YT 44
FOFLER, TNH XA AT 24 P HIEFE
ke CH B L AR L, VY X AREAHE
POLYREEL—7 74 MY % A
BEEAERLTCWwWBAZ EmBIns(1],

FAFY 2 F A b OB D L
BN CREDEINT 5 & v Bk A
PR RN ER I N2 L 2R BT 5, 2
—27 74 bCliE, HEERE C MU Lok
KHEWT MY TF4~A b OHENLEERE
LB s h e v [2]. chbite
LH#ET 2 £ ~10 GPa 2> b # W Eoofiie
FENRRERL -2 LARBEING,

BAFY 2 F A4 bE~ 7= oHELE
ISR SR 2 AR L T\ B AIIFTE T
Y APV DEIRP XA Y 274 P OE
R SR 2O DEELISECH B T
E BN LTz, AWFED 5. XV FEll AR RERE
WHET AR I NG 2 &3 E s,
SZHR ¢ [1] Ono H. (2020) Hit5msC(H
HK) [2] Kanemaru R. et al. (2021) JPGU,
PPS07-14. [3] Benzerarak. et al. (2002), Am.

Mineral, 87, 1250-1256.

Keywords: Diogenite, Silica mineral
*Corresponding author: kanemaru.rei@nipr.ac.jp
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LR RE BRI ET AEREEN S

2 ={0)

LR & £ DRBUGDRE
PERRARE* (BRK), #& FHISE(EIRA), HRIIBAEIRA), HEFHOR (4R

R), dilithaE (THR), mRER(TER),

FHER] GRRR)

The formation of ultra-refractory peridotite from
the Kamuikotan belt, Hokkaido
Ikuya Nishio*(Kanazawa Univ.), Tomoaki Morishita (Kanazawa Univ.), Akihiro Tamura (Kanazawa

Univ.), Keita Itano (Kanazawa Univ.), Yuji Ichiyama (Chiba Univ.), Shun Takamizawa (Chiba Univ.),
Shoji Arai (Kanazawa Univ.)

HHEAEMTOR T 7—= v b ViR T
HDLEZLNT AR HE S ERE I
IEREOMICEEIRES (UFAhY T v
HEIER) AT LT T T, 2018).
Z oy R - BRINAN A v 7 vaiRiE A
v VvEDEW Fo fli(>92) & 2 A LD
Cr#(>0.6) % b @MBE DR IEY A1V T v
HTH B LR E T B (HR, 1999).
AREFFE I - BRI A v 7 v 5 DR
Yo FE - EITTRMEKE H v CEikE
EA v 7 VEOKROBRE 21TV, Sk

BT v 7 v ia DB Ol 2 A 5.

[&F - BN A v 7 vEEREEICA LY
N=T ¥ L P EFAPDORY, XFFA
FELIELIEAAY N—=T % 4 P~
teomoEEE LCBlgEING., £F4 i
v 7 vaofticifioBE TR, At
NEEGHR, Arrhoafaye LCHN
A INE, A~y N—=U [ MEH
K7z 1 v 7 v & FesC LR 75 1B 7 iR A A
LR b, FNICEGELG ORISR O EH
FHEG BRI NS,

ANV x4 bR YT VEEE
FHEA DY, Ti BE KL, A0 Cr#
B A RS, X 51T Shaw (1970) D437

e T L EBENTHY, =a—HhLF
=T OEMEES v T v EDEGEA DR
JE X 0K (Xu et al, 2021). 2% Y i -
BRI ANy S — 2 % 4 I3 RETE O &
MBERTERVATHDL I LBRBING.
— 5T, ETHA D Zr, Sr iR 1350 B i
ETATOY, THRE DG ICHNIET % Zr,
Sr BEICRLTEHWI L2 bWEDORAR
NBINS. %2 T Ozawa and Shimizu
(1995) @ FH i g & 7 L % F v CHE Rl
FEMIELZ, "y "=V v A P OE
T DT AL, Depleted MORB
Mantle (Workman and Hart, 2005) 2> 5 15%

D o Al fE, v T R 7 7R (Bizmis,
2000) DA T X 5 BACAIRELAE (>10%) 1T X

WVHEIINRE., 2ot bER - BRINA
EREE S v 7 v & 1T Umino et al. (2015) T
I8 X LB BRI A IA B WIHAIC A v b RSy

B LAY IV EREILICEKTICY
7L 3INDT L THUMBEINEZ &R
B,

XF A rhDAhY T VHIE
¥ A4 MDA v T I Ti B DME D
KEWIZ L2 oRE AL —RiEEnEA
RIGIC X o TR ENeEZOLND,

NN —

Keywords: Ultra-refractory, Peridotite, Mantle, Olivine, Orthopyroxene

*Corresponding author: ikuya240@kanazawa-u.ac.jp

@Japan Association of Mineralogical Sciences.
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ik RE-RE E-EE HH-ED E (REX-ERFER
Occurrence and formation mechanism of libethenite from Arakawa mine,
Akita prefecture, Japan

Teruhiro Suzuki*, Yuho Fujimaki, Takuya Echigo, Yasushi Watanabe (Akita Univ.)

BEASE [CuPOLOH)] 138 &&TeE K Y
VRS CTH Y, SRR OEEITHES
Wa & L CERT 5. RIS I
D7, EWNTIERHE RO 5 NELR & O
BHROKILOHRTH .

SRR IE, KB RKRANTT AL E 3 2 8k
WRASHSLIR T 5. MR T OFLA 1T R A
WX DBEVERIC LV, FREFHE BSR4,
HEFRZMD & Lz RN L FES
5. SEJNSLER PERESRSE OO Foal 136 Ak
(1903) DIAIDO LD T HA, FEHITA
=gl GRINILREED—5) OB TH
5. F£72, R (2009) 12X o THIGEEE
BRIR D XY X0 BESRSEPE LT- 2 & U
H5ILTCTW A, @J:? , ;lqulﬁLfT@k?é
SAGLDOFEHIILRTI L VLI TV DN, #
FAGLVRAINTZLONRETHY, FHM
TR EERFEE I R RR I DWW T OB ZE TR
STV, Alal, ZEOBIKA & B
PR IAT T 2 BURHOBESRSE 0 PEIR 23 B fife 1
/\b>é*iﬁ*+%;lqulﬁLf“lﬁkﬂﬁ%ﬁJ:UF‘Lt
%Eﬁ%%ﬁbk@f,%@%ﬁﬁﬁ&m

FOMRERIC S & DX, FRJIGLR T O R
@@%mﬁ&%% @ 5.

SARE D R T T EIS S L ONERBIZED
F%ﬁ) , ;lelﬁLfb ‘IZ)I?’%HT@F‘%
ZUTOX T L. (A) FEARD &R
HZEE Y U 72 2 LB SRR IR A D Z2 [ e OY
BEIK A 2 22 LBET D Bdsh (Fig. 1), (B)
TR S T EEEIR A OB B R
A S Al T D BEERSE (Fig. 2), @2 4
A7 THDH. A, BXATLHITHERNX

BAE (R, HIKA, F{KE) WCEEERE L
TeaH L, B85 oI D Hrze

m.%%%mﬁmumm~wmm@§®%
BIpFEREDNEAS L, 1~3cmBREDO L R
DZERZHE, BRkofiEr R4 5. 22
BRPIZIE 1~5mm F2JE O F i A A3

Key words: BESRFL HEIKA S IFLK

@Japan Association of Mineralogical Sciences.

—RGL)

HLTWS

A&47@%ﬁfi% A D—Th % R
FENZRLTWD Z G, FIENICER
LR A &, a2 < &Rk E DRI
Ko THRRSE S da i L7 2 & &R T,
BAATDHDILAZA T DRI
KT HBBETEH L, EEICEATER
KPOESERE LT L aET.

PLED Z & B 5RNSLIR O BESRSE X et
THNZE T KK & AR OBEIK A DS LI
Lzt EZzbND.

lcm

Fig. 1 MO A & — At L C 23 5 REbRAL

(A ZA 7). SRRBRIK A O— %2 ZRT 5
XD THRIE S B LT R TL
U VRS T TH L a s v mn R L
TW5,

Fig. 2 AHOFNB I T 254 (B
B AT, BEERLIT 5 0D A S TAE BRI D P 5
7R,

“IREALIE
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Crystal size distribution analysis of mottled anorthosite in the

Bushveld Complex, South Africa
Shuhei Yoshida*, Takuya Echigo, Yasushi Watanabe (Akita Univ.)

FE 77V 71 3 i [E Tweefontein i3k (2 1%, —7
POV EVIQNE N - W= NON PN St
FENCE AN 2B EME R M5, 20
A L VE S X LR S TH Y, Rustenburg
Layered Suite (RLS) ®Upper Critical Zone T
REEHOT /=Y FAMIEEF FIZE AL T
5. ZOT =Y HFAMNIABATREANGRS
A IR A ORI MmO DB emD A Z £
BEARICE A TVD. 20X EHIFRLSD IR
HIPHIZDOTZ o TEML TWDD, O RKIELH
DI TV, KRBFFETIX, Tweefontein
HIRDBE AR T — Y H A MK LTI D [
EFBLOPEIRFLH, SEM-EDSHHT, RHEAIZ
X J DRI A (CSD)AAE AL L BE SRR ik
DIE R B L LT

BERCRT /=Y A NMIZEME THY, Af
#5013 B~ B TEmmA T — /L ORHR A
MB70% . BODHERE 1T em AT — /L Db
DEFmMmAT—/LDEDIZ KA TE, HemA T
—/VOBERIIMIZ O BRBEA LY, b
TAE~EEROMEAZNUTS. BHmmA
= VORI IE ORI EEA G20, £
LIXHE~EERORMEAEZNET 5. SEM-
EDS/p#T O e, IH 2§58 & A L
AICHNUSNOREA DA 1FEHHH75-

80%FRE THY KE R ARIT AL o7z
RHRARE RO CSDITMm KA > FIZiho
Az IR LT (Fig.l). O X7 @1, Fm
— FE AR E RS Ko TR e R 3T 375
TETHLDEEZDLND. WEH Sy ORERE
WEA SN ORHE A ORI ER NS RO
WZEMD, AW THOMTLIZBERIRT ) —
ANE, R —FBERIEAST ==V 7 %D
BRSO LIZATREME B, BTk &
BY, ZOBERURT /=Y A MO R
BEREAL TWAZEND, @iROARZEALVE
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Compositional variation of talc in thermally metamorphosed serpentinites

from SW Japan

D. Miyamoto and T. Nozaka* (Okayama Univ.)

Abstract: Talc is the physically weakest among common minerals in metaperidotitic rocks and could
significantly affect the physical properties of lithospheric mantle. Physicochemical conditions for its
formation are, therefore, essential for modeling tectonic processes involving mantle rocks. To obtain
some constraints on the formation conditions, we analyzed chemical compositions of talc and associated
minerals in thermally metamorphosed serpentinites from SW Japan. Obtained compositional variations
of talc suggest mechanical mixing between phyllosilicates. Talc-chlorite and talc-serpentine mixture
looks a characteristic product by prograde and retrograde metamorphism, respectively. Talc itself has a

chemical variation suggestive of the replacement of Si by Na and Al in its crystal structure.

BRI A B Aa B K OMERUS | B 5
T HWAE, WERAPBRED /NS Wz, A
b Aa OMPEICRE BT 5, B~ b
NDT T F=7 A igmd D12, D
RGO IE L WEMER LB TH D, 1T
— AT 72 Mg Wi il 7 L UV VLR A 5 > T
B, BHRTOREERAEPEHTE ST
O, MBI DHFEEIT D2, L L
DO DOUERUE B A TEMICOT LIz E 2
A, BAERHR N B R E <AL TV DA D
Doty TR —RRBIG R 51X, A
DERENE RETHLEND D LA
W, & Z TR ORESL L TN D BV plie
PSR OWEA DA ZFE L < T,

PE S B AR O RERCERIFAE A OB A X
S TEVERIERZ =T TEBY, BREIZE-
ThHODHNZ /77 H T E 5 (Nozaka, 2003: Am.
Mineral.; Nozaka, 2011: Jour. Met. Geol.), Z @
96 L4 & VarldZinen, FiREpiEN
THEUTEA+PADB AR, BXOEGERA
AL AATHREDT 6N D, 2 b2
A CHHF & HIZIRFPRAIZ 72 - T Ca AN A
ERRIEADET D, — 7, HRIBERIERIC X
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STHEUTIEWE LT, VETILETEA %
BT DA & A AA T B IERCA R
2, Eio L HTIENA D AR & B IERCA
R T THROOEND, ZHHDT v ER
W% EPMA THOHrLizE 25, RO X
D IRERDMFO NIz, O M HOMWEALE, I
B & D REIAGHLAL Z2 £ b D & fklef &
DR EZR S b DR H 5, @ V #HD
WA DL TR & O R BIREL 2 £,
@I + ViiF D2 < OIAITIL Si O
5T Al & Na O 23580 Hiv b,

BB TRE S LA D% < A
IAORER 2 FFD 2 &3, BAMEBEAR 7 — VLR
T OFKIEAPRER AT & DEEMAVIR & 2 R
LTW5, fkilef & DEAIIFAIEHOHEA D
BETHY, kehiha & ORGITRIBHOEA
DL BRGNS, —J7, MIHERELT
WRWHA DR DTS S X IE, Na 2NiA
(BRI P S 41, Sie Al + Na [EHD3E
Tl L ZREL TN D,

Keywords: talc, prograde metamorphism,
retrograde metamorphism, peridotite, serpentinite
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Chemical composition of tourmaline from Li-pegmatite of

Myokenzan, Ibaraki prefecture, Japan.
Hotaka Ishizawa*, Takuya Echigo, Yasushi Watanabe (Akita Univ.)

1. 13XUDIT AR 2K i L E 3 20
L, BAREANTHED 20, UFULAER
A PEST DT < EZA D OEDTHS. (HE
H-5, 1977; Matsubara, et al. 1995) . K7 <4
ANKVET IO L, BERA TSI EIE
P ELBICEERLL, F B mIc I Dk
(LB DHTEMD, D EIEBK A DL FHAL
DEFEMIDOWNWTE LT, EPMA-WDS#% H
W B RGN E 21T o 72

2. RBloER AEHOBLR AL, RO/
ko7, OBRAXALT, (2) #ax17, (3)
BRI AT, (&) “Ur—H—Aa” (L
DY 7 JE g Ak ta) 24, (5) B
AT OSTEEIZ 3T HNS. ZbO5FEEIE,

D BIRLTIHAFGTHENRHS. A
IZTEAEEZLNADNEBEMAALT T, 21T
HREASLIAAH, AERELLIZET S, 9D
WX AT, IBEEAZATTHY, EHbL
APEAEREELIZET D, LT U —HF—
A" HAT gL ZAUTR N 7 ARV F T
BiALEBIZPET D, RSB VX AT T, T
TV F T ERRCAREELIZEICET IO
Thb.

3. wirFiE B RBk-vr—F—Anr e
VIDEFAT DERAEENENLAET D,
FEREHZ DWW T T E1T o 7. (LA R HT
%, FEiRO@YEPMA (JEOL JXA-8230) G-
72, IRBEPMA TV T U ABLOVRTFE, KN
FHEICE Ao, AL RIC DWW TR
Clerk (2007)I12 855 RAXICESERDT-.

4, fER EXAIIXY3Z6Te018(BOs)s VW TH
SNDEM T, L X=Na, Ca, Y=Mg, Fe,
Al Li, Mn, Zn, Z = Al, Fe, Cr, V, T =Si, Al, B
=B, V=0H, O, W=0H, F, OL\\»7- 1%
e,

(LA D AT D, BAOHOXEL

EWRA, TOMOLOIZF T ERAICHES
noEbLN-T (K1) . ENENDXAT DER
H[ITBNT, YA &2 EFET505EE (apfu)
DNRCBEE R AL A /R LT, BRlcskix, BREsx
A7 ClX1.51apfu sk L7=2%, Ikkas A7 C
1%0.15apfu£ TR L, B v 7247 Tidkit
SN olz. ML CUVTF U AIEREAXY AT TIE
0.30apfuTH 573, /b MIZEDIZ- DM
L, B ICE 7 84 A7 C1%0.89apfufi & %
THENLT=.
5. 8 SREIOSITICE-T, XA DI
RS d b2 RAZ LBk B L, Tv
=T ARV TF T LRI T ZENALIC
7otz ZOEHIRaL RT AT A AL oR
TAT NILHZSOHERIZFRICENOUF T A
PWPEH THDHREICET DELA DO HE
H. (Shirose and Uehara, 2013) O A1 & —E 4
%. AR CHERENTZER A DBDENL,
IHOUTALFR DO ENE KL T-H D L b
2.

A Type 1 Black tourmaline
A Type 2 indigo tourmaline
@ Type 2 green tourmaline

Type 4 Green rim and
pink core tourmaline

<> Type 5 Pink tourmaline
&5E

| BESE
Elbaite \

Schorl
™
Li Fe

1 WRINRT < ZANEERAD Y YAMNIE
% Mg-Li-Fe & (apfu) 2R3 =X AT 7Z
L. BRADACEB D SBR A DY F T ER
ANZDNT TEAL TNBZEERT .

Dravite
ErESHA

DF7

Keywords : Tourmaline, Myokenzan Li- pegmatite, elbaite, schorl, EPMA-WDS
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Different growth timings of host garnet and inclusion osumilite
in a garnet-sillimanite gneiss from Rundvagshetta,

the Liitzow-Holm Complex, East Antarctica
Kota SUZUKI" and Tetsuo KAWAKAMI (Kyoto Univ.)

NV RiR—7 A~y B (R 2% F -
RNVEER) AT DY 7 afa—ElRah
BT, P e a oA & L TRMEAN
PET B[], V7 of+ KEEAIE 960 °C LI
8 kbar LL FCLER, BRI OIEEILY)
A TH Dle.g, 2], FEITHFZE[1]TIE. R
' — 27 (1040°C/13-15 kbar) 1% DZIRIFTE D
BT, Y7 e+ KA O EFBERN T,
P af & KA NFERICHRE Lz & R
ENTW5, ZOEr—27 5% (1040°C/13-15
kbar) (%, /Lo RR—2 A~y ZITFET DR
OEM (BERA—EFa -V 747 7=
274 R8) PHRBELLNTEHEDOTH D3],

—Ji V7 e m—HRa R RETOY 7 m
I, KA & EDICHMETEAEIND LT
W% L C Zr-in-rutile R3[4 %58 H L 72
FFZE[S1ClE. V7 v 1+ KEEAT %22 i fE I
0 BIRWEESME (850°C-930°C) 7 Lk
H O, & ZTAMETIL, Rillcs A7
FEEZHNTY 7 g —EfRa et o
WU afa L KA ORI 2 et L7,

W un—EERA R ETROY 7 v aid,
Joazzlnwar e cER Y AKXy
INDH[5], KA 7 eaaricaf s
NTWD, Rl 72 B ORE R, KA LA
TR, WITHTARHV EA, BERS
o THAEENTWA Z RS hoT-, &
PRI S EE R R OB TIL, KA
HHOUAEMIZAZ DA TH ., SRS
RT U HIIIT LD R TR B D
FEE 2 V=R T N EEY T AN
A ENTWAD Z N7,

INHORMAEELSMAOEDT, V7
DEOARETHL L HTAEEH Z &
NEH, AL NOIRETY 7 o a7 ICHY A
FNTRICEH OISR b LT, 75 =
r Fleg,6]TH D, F /7 F7=rA KD
TRKEAIZHECIIRL ., BICHETH D,
L7z TREAIE, V7 umar LR
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BELEOTIRRL, AV NMEEYOH TER
I LI ThH EEZ BN 5,

. Yo aaTidi, ST = A
K72 T < MO BER Hfa, A0,
HEORER, VFIL, DrarMaEhn
TWB[5], LER->THF 7 mma7id, %R
BEDFEF TIER < e LAFRBIZETL
7= BREROPKERRS (RER+EHA +
Na ICEDRIEA+ D) RA+aE=%7/n
fit+Ca ICELREA+ VT IL+ AL MNeg,
6]) IZL o TH RSN ANV N EILY AL
NHERELE. RV TI7 T 4w I REm e
ZAbND, 7 fma | CHETHAEEIND
TN D BFES HILTZIRESRME (850 °C-
930°C) 1%, ZOV 7 uf a7 ERROEE
K E T ENZD[5),

—J5, AV NMAY RO KA & RO
FELMIIHTE T ARWRS e L3
Al 72 RBEATIE 900 °C DL TH 22 EITIFAE
T&bHlWleg, 2. V7 ufiaT kE%DOK
BEHICRELZEEZ NS,

UbXv, ¥roa—ERa ke,
7 v+ KA DR E R SRR
LTEoT ERAa—EFa-—Y 71V
Fma T, NEITERDERBER AR L

TWHLEZLND, A—HANTH-TH,

72 B i DA R & A B D E T LK
JEIEDOHEGLS, A5 AR D FERN 72 22 BRI IR O 1%
PriZEESWTEEILIT D BEDRH D,

S 3CHk ¢ [1] Kawasaki et al. (2011); [2] Kelsey
(2008); [3] Kawasaki and Motoyoshi (2006); [4]
Tomkins et al. (2007); [5] Suzuki and Kawakami
(2019); [6] Cesare et al. (2015); [6] Hiroi et al. (1997)

Keywords: ultrahigh-temperature metamorphism,

osumilite, prograde metamorphism, partial melting,

nanogranitoid
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Chemical compositions of garnet from felsic granulite occurring
in the Bohemian Massif, Czech Republic

Mio Naito*, Kensuke Yamane, Daisuke Nakamura (Okayama Univ.),

Takao Hirajima (Kyoto Univ.), Martin Svojtka (Academy of Science of the Czech Republic)

A= v RO 7 U AT AL O RE
WALET DRI T ILBRICIE &S E S &

JEERRAER 25200 12 & S D B Roa BN e
Hj‘?%.’) %uBOD Moldanubian #7 Cl%, FIZH:
REV7=274 Finbksd Gfohl == b

DO—HR L LT, Blansky les #1KD3 8 %,

ARFFETIX Blansky les A0 FE B IZ AL
&9 % PleSovice DEAL & HRERIZNLE S
% Zrcadlova Hut DA GIZET D HRE 7
F=a2 T4 MOV 7 v OO
%47 > 7=, Pledovice DERBE /7 =274
MZIE retrograde O Y —=2 7 D HL O LA
SR Do 723, Zrcadlova Hut OEERE 7 7
== 74 MZiXprograde V' —=> 7% L, o>
7 aARFER I NI,

BEREZ 7=274 FOERERILYIL
Voo Ak JREA D) EA, BER
BfA, Y3 Thb, Plesovice DEEE'H
7T =274 NTIEEERESEOY 7 v a0
Bl K lem TH 5, —F5 ., Zrecadlova Hut’

TiX, Smm-1 cm OKE IOV 7 v {1 OHRK
BN % AHET D,

W7 a7 OALFALRZIZ O T, Plesovice D

HEREZ7=274 NZGENDLI Y7 aha

CRIZSH 2mm) (X = 7 CHEH L <1327 H
5 U ATy T Fe 23N L, Mg 23809
% retrograde MDY — =2 7 %~ L= (Bl 21X,
27T Almggo Grsoio Prpois. U AT Almgs

@Japan Association of Mineralogical Sciences.

Grso.06 Prpo1s T~ 72), —J7. Zrcadlova Hut’
DHLDIZEHEENDLI Y7 v ADBIREMIL =
T B U AT H > T Fe 2D L, Mg 258
4% prograde ' —=> 7% L1z, a7 T
Almogeo Grsois Prpori. U & T Almgsy Grsozo
Prpoor & %70 Dk & < L7, F 7. PleSovice
TIIA K T Ca=0.45apfu ThH H N3,
Hut’ Ti% Ca=0.6apfu TH Y, Ca mIZDOWNT
HEWVWRRLOLIND,

[ U Blansky les FAH T H pEMIC L > T
B DIREIENBELZ S OFRERH D b
DO, WEIRFEEFE (Grt-Bt i EFH, GASP
£ & 5 & Plesovice DL
17549 2.2-2.5GPa, 1050-1250°C (Y7 v 1D
a7k, v MY 7 AOBREROM, U
AP OREADOHMREMEN) L2
Zrcadlova Hut’ TiE#J 2.4GPa, 1100°C (¥ 7 &1
10 Mg 12 U LHHAR, v R U 7 ADHE
RO ‘5‘7 2 A O RHR A ORELRL % A )
L7e | BAfE/EVD 72V, Zreadlovd Hut’ ©
prograde ¥ — =7 OW 7 a AR FTET H D
TR EIRE R T — U TOMERRCmAHE
EDFENI L DB D0 s Livan,

Zrcadlova

Keywords: Bohemian Massif, granulite, garnet,
pressure-temperature path
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Research of Sanbagawa crystalline schists
in Shibukawa region, central Japan
Yuki Tomioka*, Yui Kouketsu, Katsuyoshi Michibayashi (Nagoya Uni. Env.)

izt wic])
SWINERA IR TR bR I T
BINERAI OO 2> TH Y, BEHH L2
SIUNEEREF B £ <. P 800 km (TH
7o DIITHERE L THA LT B, HERHLTT
FATRIC 35\ Tl =28 B 13 28 AT
Y > & W RN T IS 20 1 CEEH L%
) % B AL CR=E) 1) & F
PEER ()M ch b Tw b (R,
1996), K& )I[Hifs T i3 Tagiri et al. (2000)D
ARUEOFHM AR 2 IZ Lo L LR
BrINTHY, FKehaim. LAWK
CREMFICHOFINTH S (BRIZ A,
2004), —H CARMIEDI R TH % #1110k
TSR ER2 O T WG, v—Y v
. BERA (Na ABIH) & vo 2 iaESEY
BEREINTEY (B, 1959; H,
1977). SEPFHAE D2 & IFFRIR A ICH
LFpeEZONS, LEALARAEL, At
o ZRNSER AEIGEFEOWIICZ L
< BB 70 22 BGIREE FE ) S D W 14T
biuTwiz\v, % T, Rifgecidinyi
BTN 2, JREY 7~ v iREEEH & v
TEBGM ORI % A 72,

(M EREEE - SEPECaR]

e X B IE 2> (1959). B&H (1977)
IC X o CHRMIBEIY G S hCw 2
WE &L, AtHREEER S, RERE%
Fe L., WomcWERa, BER G Z K
. Sl —HoEHEMR A L WER S
bNa %, HEER A »bu—Y VA%
R L7z, $72. lREBRECIIREY 7~
VimERF 2 #E L 72,

(hrhs R - Fim

Na A IC O WCETR~A 7w TF 7
A% (EPMA) 1T X 2§54 T BT HAA T
AT\ SROMELIRAE % & 0 72 L o
i ZfT o7 & & A, CJH D Fe*'/(Fe*'+Mg)
il 1% 0.3~0.5 TN E 32 —77. Fe3t/(Fe*™+Al)
X 02~09 LAY R b, Z DM
k7213 BSEfR EcRmfid e L TRl c &
5, £, REV 7~ ViREEHC X > TH
H X 72 1R 1T 300~430°CREE <, JbPEHEk
I > T EF T 2 AR R S e,

S aUEE R B e L C AP &
JNF 5 e bic, BB HED
L7 7 7V vy 2 B BEEST B 2 &
T, LT IC 3T B SRR O 2 AR I
DI E Hig 3,

Keywords: Sanbagawa metamorphic belt, amphibole, glaucophane, Raman spectroscopy, carbonaceous material
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Origin and metamorphism of serpentinite in the Suo metamorphic rocks
in the Nichinan area, SW Japan
S. Endo*, M. Okamoto and T. Nishikawa (Shimane University)

PEILIH#NIZIE, KITIUA 7 4 474 ok
EEREAERRZE AL, ZhbliEh T
T ACDJE H AL A IA TR D RS & A BRAL
SERES A & COILAIARHE E O

A TAIRL 9 2T, BERWEHSETHS.

— 77, WUEF AR =) I PES 2 RERes
R1Z, AFROLAARR LD T vt X %7
FELTWD. ZThboaE o7 SHIUERG L
LC, % =B~ = TR DR D
HEGRE RO RS TR EETH S .

SEUR BRI, JE B RCE O B2
EEEIAEEH LTV, iR~ v B 7 Dk
B, REREFIC Y — MROMEEUS R % 5k
BEND T ENHALNNI ST, WEECE LR
BREOEMERE, BRSO E Rt
U TR A 7250 50 1 3R A 1 72 Tk A A x5 5 %
RIELTND EEZLILDN, BROEANE
(A EN TR E R T b 5 5.

TRBIERECE R, 7 v AR R B
TIRUE DI HIRAT L 72 WLk~ ko7
YFIATA MERCENLRD, JREREE D
BRENCIIT 7 F 2 BRE XV T BB S
NTWs. F7, FERTEWIERCE T2,
T AT T A FIRPZEIEET D.

7 1 LA FRUEE Cr (Cr# = 0.65-0.72),
X Ti (Ti02<0.13wt%) TH v, KiLLiA~7
A FTA MDY a AR EFTFRER
TR I R 5.

ERSEmMHEEIE, PAbAA (O) +7
YFITA4 b (Alg) +ETF UKEEHA
a—2f (C) £+ 74 A7 A K (Di) +1H
RHLTH S, Ol 1% BSE 14T Mg# = 0.95-0.96
DOFENE & F 2 Y5 Mg# = 0.98 OFEI AR
#TXA.CliL Ol & intergrowth 72 L, TiO;
=3.0-3.7 wt%, Mg# = 0.95-0.96 DAL HiPH &
AT ERROSERR AT 0 % E SR E B D
TE Fa DERRE S TH S .

LA b 0> 5 1550 3 0 ] o s = 3815 0D i 28
FREEENC PET D UERCA S BSEL L, AR R
Z IR LT R IE A B F % 1 VIE. B ORI
M~ PERCE 2 RETH LB BND.
—J7, AR E D KO
HRTH L LR G AL O KRB & LPE R
%, EEORES R EMEERETHD Z L,
TrFATA MERCALEMRN D &, BB
T D ZERRBEAV NS A BE A AR P IR R E
BT TNWDHZ e Ens, BlokEEE D
HEEEZXOND.

Keywords: antigorite, clinohumite, olivine, serpentinite, Suo metamorphic rocks
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Geotransect across south of Singhbhum Craton-Rengali Province-Eastern
Ghats Province, India: Multiple orogenic belts of contrasting age and
tectonic evolution of Eastern Indian terrane

Kaushik Das* (Hiroshima Uni. Sci.), Sankar Bose (Presidency Uni. Sci. India), Gautam Ghosh
(Presidency Uni. Sci. India) and Proloy Ganguly (Kazi Nazrul Uni. Sci. India)

South- to southwest of Archean Singhbhum Craton, presently is juxtaposed by high-grade
metamorphosed and complexly deformed deep- to intermediate-depth continental crustal rocks. This
craton-margin area preserves the rock record of continental evolution from the Neoarchean Era to the
Ediacaran-Cambrian period. In the present study, we shall integrate the petrological, structural, and
geochronological data along a geotransect from the southern part of the Singhbhum Craton, through the
Rengali Province up to the Phulbani Domain of Eastern Ghats Province. The cratonic core of the
Singhbhum Craton is composed of granitoids and is surrounded by supracrustal belts of Paleoarchean to
Mesoproterozoic ages. The southern margin of the Singhbhum Craton is composed of high-grade
granulites along with amphibolite-greenschist facies metasedimentary and metavolcanic rocks,
collectively termed as the Rengali Province which represents a Neoarchean orogenic belt. The Rengali
Province was thrusted over the Singhbhum Craton along the Sukinda thrust-Barakot-Akul fault system
during the Rengali orogeny (ca. 2.83-2.78 Ga). Moreover, this province represents a deeper section of
the Singhbhum Craton which was structurally emplaced in the shallow level possibly by a transpression-
dominated tectonic setting at ca. 0.5 Ga. However, the boundary between the Rengali Province and the
Eastern Ghats is enigmatic because both the terranes have preserved broadly similar metamorphic rocks
and the possible contact zone is concealed below a Gondwana sedimentary basin.

Here we shall highlight the new zircon and monazite age data from the Rengali Province and the
northern-northwestern parts of the Eastern Ghats (including Phulbani Domain) revealing the tectonic
evolution of the Rengali Province and its eventual juxtaposition to the Eastern Ghats Province. This

provides important clues to the long yet punctuated evolution of the Eastern Indian terrane.
Keywords: Archean Singhbhum Craton; Craton-margin multiple orogenic belts; Rengali Province-Eastern Ghats

Province; Zircon and monazite geochronological data
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Geochronology of calc-silicate and related rocks in the Mogok
Metamorphic Belt, Myanmar

Zaw Htet* (Kyushu Univ), Yasuhito Osanai (Kyushu Univ), Nobuhiko Nakano (Kyushu Univ),
Tatsuro Adachi (Kyushu Univ), Khaing Nyein Htay (Gemological Institute of Myanmar)

Myanmar is situated in the collision zone between the Indian subcontinent and Eurasian
continent, resulted in the development of Cenozoic metamorphism and related magmatism in Myanmar.
The Mogok Metamorphic Belt is elongated, a north-south aligned belt of high-grade metamorphic
rocks and granites extends for about 1500 km in the length, which stays along the western margin of
Shan—Thai block, from the Andaman Sea in the south to the Eastern Himalayan Syntaxis in the north.
The belt is quite famous as worldwide gem deposit including ruby, spinel, sapphire and other precious
or semiprecious stones. These gem quality ruby and sapphire are commonly present in the marble and
calc-silicate rocks. The metamorphic rocks in the Mogok Metamorphic Belt have been considered

regionally metamorphosed during Late Cretaceous to Miocene.

Petrological and geochronological investigations carried out for the central Mogok
Metamorphic Belt, from north to south, Mogok—Momeik—Thabeikkyin area, Madaya—Mandalay—
Kyaukse area, Thazi-Tatkon (Naypyitaw) area and Kyaikto area. The Mogok Metamorphic Belt
minerals show amphibolite-facies metamorphism based on their mineral assemblages in the rock types
of pelitic gneiss, marble, calc-silicate rocks, schist and amphibolite. Zircon grains from the garnet—
biotite—cordierite gneiss, clinopyroxene marble and clinopyroxene calc-silicate rocks from Mogok—
Momeik-Thabeikkyin—Madaya area have been analyzed to obtain metamorphic ages by using LA-
ICP—MS. The U-Pb dating on the rim of zircon revealed in these rocks type, the metamorphic age of ca.
30-21 Ma from Mogok—Momeik—Thabeikkyin area and the inherited ages ca. 43 Ma to 30 Ma from
Mandalay—Madaya area. This study constrains the timing of metamorphic age is ca. 30-21 Ma
(Oligocene to Late Miocene) in Mogok Metamorphic Belt, is also related to the collision of India—

Eurasian continents.

Keywords: India—Eurasian continents collision, Mogok Metamorphic Belt, amphibolite-facies, metamorphic age
Oligocene to Late Miocene
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Nature and timing of anatectic event of the Hida Belt (Japan): Constraints
from titanite geochemistry and U-Pb age of clinopyroxene-bearing

leucogranite
Hironobu Harada* (Tohoku Univ.), Tatsuki Tsujimori (Tohoku Univ.), Yoshiaki Kon (AIST),
Shogo Aoki (Akita Univ.), Kazumasa Aoki (Okayama Univ. Sci.)

TREHHT 12 KREfR O MW i % Tk & 3 5 il
B, A E R & FE P E b o 28 & [H
R D ~ v 2l ~ =B R RS (RS 4

LEZICEAT Y 2 IR OIS
ORI NS, W 20 FERICERFEDOKR
EEELH Y APIEHERE > S 7T =
274 FMHAOZEAEN &R RIREH D KK
B 25~260-230 Ma ic#2 2 Y . Z D1%~200-
180 Ma ICHTHATE R G HHDSTER L 72 2 & H38]
LR o T\W5, 7272 L, BElo Y v a v
FROEFOLOFFIKRELKFFEDARV D
FERZREST 2 DBREHELRGED B 5, A
FC T I TREAT o & BURME 4 8 VB fE RS 1
GENBF L2 VAICEHL, 2oL e
U-Pb ERHIE 2> & B A E LR S O BIA &
EREREERT 2,

FREBHHT o il s 1 1B I TP
BHLFTHREI S~ 2 A b EMEINTE
FHEZHMER ST 2 VA2 UERY
el (EHANEGE A ELRE) KA
LA TET 2, 2 oBAE RS
FECHANARRA, A TAh ) A,
HREA (EEO~ KSR . 72 v ad

Keywords: titanite, leucogranite, U-Pb age, Hida Belt

LR IS, F&2VHIZAETHRA 1 cm
ChEL, FICHE RRA. T VA Y EA,
BNAH» LR EMEEUEY (K&
200 um BAF) Z&T, HREA A%, &
RBA. 72 VA, /iR xa63 5, 72V
flxm REE IR (~4,514-14,069 ug/g)
SO Th/U b (~2.8-7.8) THHEST T & 41,
EHEEOEMEEL LD L AL 2D
i L72d D Ez oh b, BHELRHE D
KMFEE YV RE LTER, HANEGICH
EOPUFEINS Z &b, ZDBRICITK
HHDEEG L7 AlRetEB g I b,

F 2 VD Zr REII~537-1,130 pg/g T,
TREBEH Fr PR FE D 22 K71 5% 0.4-0.7 GPa I
F\>T Hayden et al. (2008 CMP)® Zr-in-
titanite dnfEEHZ AV 3 & aro,=0.5 T 730-
810°C. arioz = 1 T 770-850°C DI & A3 E
AN, F 2 vAEIRRE: U/Pb (38U/%°Pb
=15.0-24.0) K& U Pb FIfZfALL (*"Pb/*°Ph
=0.172-0.419) #H L. 2254 £ 1.9 Ma (n
= TH) DI ERDBE O Nz, T DERIIA
BT 0 IS A FA R OV R R B (~260—
230 Ma) DIRICH T 5,
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Detrital zircon U-Pb dating of Paleozoic high-pressure
metamorphic rocks in northeastern Japan

Ayaka Okamoto* (Chiba Univ.), Yuji Ichiyama (Chiba Univ.), Hisatoshi Ito (CRIEPI).

HALHARDEHA - 111k - A o S I 5 AR
KRR O Z AR L, —E o H AR
BT (FHE- 7 ) W@ T 2 &2 bh
TE7- (Blz X, B, 1963, #i)ll, 1981),
AR O I EEREEY S X, EEA AN
H D HER K-Ar 4£8C 300 Ma G - filiHH,
1965). HER R A © HZERF Rb-Sr4£ < 283
Ma (5EHIE 2, 1972), RERAED 7 = v ¥
¥ 4 b5 K-Ar {0 ¢ L T 322-287 Ma #°
WE XN (B34, 2020). PHEFHAROERE
e INT& 72, RFREEKTIZ, FHEERK
FHE I PARGEE, I EEBCE oM E
RN 21T 5 720, WE Sh o
oz vy o U-Pb EREZHELZDT, %
DGR EZRET %,

BN, 5 AT CERILL 7254
Zepn 2 BURH, AR IS TR B X A 7 T ER AR
L 72 7 A S 2 R, A HPIEF IR ©
BRECL 2R E o 1l FZ2 S 130k 5 %
NENREEY Va3 v %558 L . LA-ICP-
MS 43 #r3EE % Fi v € U-Pb [FAT AR EACHIE
BEMLZ, DLzt ATt
a2 CLIBOBIZED S, KR Bkt
R T& 7z, FHMAEREE BNV L
a v @ U-PbEMRMHEIZ, 367-3208 Ma TH
D . Fric 400-500 Ma ICERDBEFR T B, 2
ABD R D FVEMRIZ, FhEFh 3795+
31.7 Ma & 367.2+25.8 Ma TH 3, s F
EHCEHE D 15 6 N7 FERUEIRK 362-3452
Ma TH Y, 2 #E & b 400-500 Ma IZ4ELR
BERL, R HEVERIT, ZZh 362.2

+57.6 Ma & 386+53.0 Ma TH %, —J/.
I EZERCE B B 1k, £ 95-130 Ma D 4EAR
25Nz, 105-125 Ma ICERDBEH L,
D WERAEIR 95.1+12.6 Ma TH - 72,

BHA &R o PO RgEM >~ v 2 v U-Pb £
EDOBHE N2 — v i, BEWICEHBLTED,
M XA — 0 ERERTFTH b LT 24
KDEZ ZFFT 5, mAREIL BRSO
BEFERE» S REND X5 ic, HEED
300 Ma HICZB{EH o7zt ZE 2 b5,
FIRFR O RAFERE b DR H AR O #HHEH
DIEHERE G D & b BHE & 7 PO
va v EROREAREINTED
(Yoshida et al., 2020, Tsutsumi et al., 2011).
RHARN 7 i 2SR ke n b e %
AL Twd,

RHAZE RS &40 7 PR 1 iE, # AR
ERTHRAY T TOREESva vy BE
INTW 5720, % OftiaiiosmEh EMBE T
BHolzZ LB T 5, b lliiciHms s
i AERORTIMEREY X, eh vy 7 ) THR
DREBBEY v a v 3 ®» bid (Pastor-
Galdn et al., 2021), EHAAL 7 P DJRE &
R TR LEEEZLND,

RZE RS o 11 FZ2 A 38 o HERR AR A IR
ik, flhDRERE AN 7 E DR & BH 5 22 1 5
O, XVEERETHE EERBT S,
RIS Lo =145 2> & 1349 95 Ma DS
v a v ERPIRE S L TE Y (Tsutsumi
etal., 2009). MERZE L D 1L 2SS O JFA 1%
T FIRHRICHERE L 72 Al RS B %

Keywords: detrital zircon, U-Pb dating, Motai-Matsugadaira zone, NE Japan,

Paleozoic high-pressure metamorphic rocks.
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Faulting process accompanied with talc concentration
following metasomatism of gabbro
Takeyoshi Matsunaga*, Junichi Ando, DAS Kaushik
(Hiroshima Univ. Advanced Science and engineering)

ixtwic] WifEA Y Chic 2 7 BT
S350, WEBEAMETL, 2 ) -7\
BEL B e BEBRPLHRRTOEFI2 L
TN TWwD (Moore and Rymer, 2007,
Moore and Lockner, 2011 72 &) . ABFSE T 13
R U e SR 1 s T ABEL A4 R IC S
TN 2HOWIEEFERAL, X DIFK
WREZHSICT R 2 ER2HMNE L, A
Feid, WL 2 #E T 5 ) 2 CHERML
A5 DIAMER & WO BE 3 2 87T L v
MR ZBH72225bDEHFEZT D,
[RFEFE] R TIWEOTEEIT V.,
RN ERA Z I 72, Z Ok, fRLEEM
Fie SEM % M 7- il ilik#i%e . EPMA 1
KL ER T, £ 2GS 7 b
(Image]) %#ffH LIk oEILZHH L 72,
R] WFFeR e LaWifE iz, 200 4 &
thep (g mAaRn, A, 72V AT
R 1 F6E T 2 RIEH RS HBL L CRED &
N BMEH) 10m DHAR DR ICIFEL ., WY
JEHI 2> 55 cm OREEIE, e & 22 D
DK INT VR Z LR o, %
LC, WigmiciEo icoh, 2107059
2 EGHHINT 2 235380 btz FRZE
Keywords: Gabbro, Talc, Metasomatism, Fault

Corresponding author: m213165@hiroshima-u.ac.jp

@Japan Association of Mineralogical Sciences.

WL, W 2 5 K9 Tmm O EIPHIC 5T,
TG & 27 BEEELETY LR EZ S
FTWBETETHD, HiclE, HKRBFL W
Wi X 2N 7 DA LS TW 3,
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o cRRIe A & S L 7. 3) Rkle A 25 s
%I IC B\ T, BTERY 2R WTE 2 O IR AL
cm NORFIRADMIKL . f&eh & 27
LRI N2 HABEL 72, T DEFTTIE,
TETE R 72 T JE TS ] 2> 5 13 EBIK 3 ETT L
S DI L 72, 4) Wi EB) 23 2E U 2 1
X, TR 7 W 2> 549 Imm O FiPE O
FE ORI & 22 5, IS hERIc X v
WA L7z, 2 LT, 5) ke x vz 0¥
WA, G HERICIif A EhAa s L
TWifEEBN 234 U7 WIS RO &2
DATHER I T3 Z L, WiEEE+ o
FEERFE BT XU fRie A D K AR X 7z
Al e F 2T, FFELAZ 1. 2), 3) @
WL, R oG, 37 b b RAEM
FARCHEZ L HRLTHD,
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Kinematics of Main Central Thrust
estimated from microstructure of mylonite, Himayala
Hirotoshi Kotama*, Jun-ichi Ando, Kaushik Das, Dyuti Prakash Sakar (Hiroshima University).

(Ft»ic] eI YHlClI2a—7 7K
Fee 4 v FHLKREDMZE - PURICBEL 7218
B KB EWE S FREL T B, 2D
O F oy bR L R E IR I -2
TEBBEICAEL T aaAHBET 5,
T O Wtk YE 1B RS a3 N e R o B2 R
THHIERHbLNT WS, AWFFEIZ. T
uff; bW R IR T 2 WiE & A I & L
BRI 2 5RomMMHfkicERE T2z LT
fife - VR B R < o W E B o e &
Wi OB EHO 2222 HMN
L L7,

(A& R] 4 ~ FJbE Uttarakhand N
Almora JtEFICEH T 2T v 7 W=
(NAT) % RTRIC, NAT Ef%2> 54 15km
DA A FEHIE L Lz, 2 ofEE O S5H 1T
ET~vAuF 4 MeLTEHY, FFICT NAT i
FECiEvrrI~fuor A v B304 T L, <
AaF A4 iy, UL L - A% L Mk
ERL-ROPBEINDG Z b, Mtk
HWERHEB COLVER ZRFFL Tw 3
0t , NAT O FEEIZEESE CTRE A
FBERTERETH B, L7225 > TARIFFETIE,
~A v+ A ML 7Z{E RS O WAl e %
ZiTo 77,

(igeFik] fRCERMEE R O SEM % FH T
AR BI R 2 1T o 72, 72, BUS L 72656
FHAK O MR % Image] ZHWTHNT T2 2 &
CREREMIGEIM OB 2 HE L 72, BT,
SEM-EBSD. MATLAB O A4 —7v YV — &

MTEX ¥ — 7K v 7 R & Imagel] % H\» T,
P L720a%o c iy 770 v o7 K.
T AR MR KRD -, B0t - HlE X
V. 1) ~4 vt 4 MeoilELEME, 2) B -
WRENGHE, 3) NAT O AW, 4) Wi
EENC G 2 5 RIS o EEZH L
I L7,

(KGR & EF%E] 1) BB N CHED ¢
777y 27 Xh, ~4aFr4 MLoRE
13 450-550°CTH o722 L BB S & 72
577, 2) PG D T R~ 7 b 5 13 F
LOXRLDBTH -7 &, Ffbemfvohi
2> B 1% 35-60 MPa D IRB)IS IREE % Z 1 T\
2T RS AL T o 72, 3) AR 2 & 13,
Bilfr& > Al top-to-south TH o722 &, L
2> L NAT 12829 2 Rl o % top-to-north
THoTZZDRHLP LR o7z, ZDOHiE Y
ZDFIWEF ¥ AN 70 —%RET 5, 4) B
IREERRIE S O & F = 1T NAT 1ED K IThE
> THEKT 5, 7z, BREBELMOEE
B ORI - THE IS T A7 E ML o &
JEPMET L, 220 FaER T DT A2 b I
KEL RBEAPRTENE, 2hb kR
. AHOERICHESKECHEELTWwS
e ERTAEL, HRFE T, NAT 1o 1
WoTERA N =R LB 2 ) — T b
JESEfR 7 ) — 70 e L = mTREME, oo i,
JERIEREIE S ~ D E T E R o [ RENE % &
ZTW5,
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2EEEY JAXAITP I THEERNMTE IR T/NBRE A A DEODFIC(EEEI T F — LR EBEABEIRI(C
KO THEANCED >TETHD, [FOXST2HEEENALORL Y 20T DHBOMNBALFF — L TEEERLRE
E=zE>TLB, AEKIE. ABREBRNHOBHRZRFIIRREIVRS 1 MEAENS, RAXEZRRET
BEEZSNBDIALASA M OTVITSA MR EDDMEBAE TCOIREA VKK - ZEREhE 1/ —F 3Rz
RLTHD, KEECTOCLIO—EORNICEE U CEBREBEZE(T TS,

BEn&LSc, ZAARKER, BLAVWERAMEZNRIC, BNEBOILNZNIAHNSBSNIIBHRET &
(CHEREEML THD, RIBRKBREETOSI I MNEBENSHBEDNETOVIVERERE TICESINI0EE
DABZRRIEENNBERICEVWTEZKNDEBLRERZTHE>TEz, S%t, HIMZOMBEZREL, (FOIE2
INBREFRERICLDZ Y 19T Y IS —UhSIRE D L WK ERIZORHMIICE VN THERULI(C
NEFREBEITZCENREFTIND, ARIYRIZSTEINSOBRRZRS, ZAARREIC2020FEE AAILYRIF
SEEE5I3ENTH B,

ZANESEDEERNY

1. Mikouchi T., Takeda H., Miyamoto M., Ohsumi K. and McKay G. (1995) Exsolution lamellae of
kirschsteinite in magnesium-iron olivine from an angrite meteorite. American Mineral., 80, 585-592.

2. Mikouchi T., Miyamoto M. and McKay G. (1998) Mineralogy of Antarctic basaltic shergottite Queen
Alexandra Range 94201: Similarities to Elephant Moraine A79001 (Lithology B) martian meteorite.
Meteoritics and Planet. Sci., 33, 181-189.

3. Mikouchi T., Miyamoto M. and McKay G. (1999) The role of undercooling in producing igneous zoning
trends in pyroxenes and maskelynites among basaltic Martian meteorites. Earth Planet. Sci. Lett., 173,
235-256.

4. Mikouchi T., Yamada I. and Miyamoto M. (2000) Symplectic exsolution in olivine from the Nakhla
martian meteorite. Meteoritics and Planet. Sci., 35, 937-942.

5. Mikouchi T., Koizumi E., Monkawa A., Ueda Y. and Miyamoto M. (2003) Mineralogy and petrology of the
Yamato-000593 nakhlite: Comparison with other nakhlite Martian meteorites. Antarctic Meteorite Res.,
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16, 34-57.

6. Zolensky M. E., Zega T. J., Yano H., Wirick S., Westphal A., Weisberg M., Weber I., Warren J. L., Velbel
M. A., Tsuchiyama A., Tsou P., Toppani A., Tomioka N., Tomeoka K., Teslich N., Taheri M., Susini J., Stroud
R., Stephan T., Stadermann F. J., Snead C. J., Simon S. B., Simionovici A., See T. H., Robert F., Rietmeijer F.
J. M., Rao W., Perronnet M. C., Papanastassiou D. A., Okudaira K., Ohsumi K., Ohnishi I., Nakamura-
Messenger K., Nakamura T., Mostefaoui S., Mikouchi T., et al. (2006) Mineralogy and petrology of Comet
81P/Wild 2 nucleus samples. Science, 314, 1735-1739.

7. Mikouchi T., Zolensky M. E., Ivanova M., Tachikawa O., Komatsu M., Le L. and Gounelle M. (2009)
Dmitryivanovite: A new calcium aluminum oxide from the Northwest Africa 470 CH3 chondrite
characterized using electron back-scatter diffraction analysis. American Mineral., 94, 746-750.

8. Mikouchi T., Komatsu M., Hagiya K., Zolensky M. E., Hoffmann V., Martinez J., Hochleitner R., Kaliwoda
M., Terada Y., Yagi N., Takata M., Satake W., Aoyagi Y., Takenouchi A., Karouji Y., Uesugi M., and Yada T.
(2014) Mineralogy and crystallography of some Itokawa particles returned by the Hayabusa asteroidal
sample return mission. Earth, Planets and Space, 66, 82.

9. Takenouchi A., Mikouchi T. and Yamaguchi A. (2018) Shock veins and brown olivine in Martian
meteorites: Implications for their shock pressure-temperature histories. Meteoritics and Planet. Sci., 53,
2259-2284, DOI: 10.1111/maps.13120.

10. Deng Z., Moynier F., Villeneuve J., Jensen N. K., Liu D., Cartigny P., Mikouchi T., Siebert J., Agranier A.,
Chaussidon M. and Bizzarro M. (2020) Early oxidation of the martian crust triggered by impacts. Sci.
Adv., 6, eabc4941, DOI: 10.1126/sciadv.abc4941.
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[Awardees | ZE&FB R
SHER : [FL— MERERAERC L3407 VEDS E Z5R T 012 OS]
IS

IHFEREE, 56F - YFE - MEKEZ - HIKERZZHFIEDELRENCHARFEZERELT, 7
L—rEREHNSAOT VOMBLERRUCER O IOMECEL CTEBRNEKESZ EIF TSk, 2HZREEX
ZRERCT v U FPHHOENS, YHOONSZHOXT— VOB CTHMBEHETE LBERERCE XL
NERZHHEZEMZ DRI MIVTREZER L TE R, HlZE. EREERAZOBENZNEFEET Y VI TEL
BushnTndZa Y77 ABAGOBEBRGEETIVE, BHNRE UZERF v v 7T ERAINREIEINTL
%, 2000, dHRREXAROO-YVVYAIIOI v+ COMEBERKL, BEINT —5 & XD S Z
NDEBUEHRCRUR, U, HRYEBEHNSHEHESINIIEE CEBVIEARDREE XAYEDH S BERET
TEREVSEREFITIL - FEBROMBICKERA VIR ESZTWVWDE, 5[, AKITEIRMEHRE (SO
TULWEBREOHEZERL, PRERED 2 DOXDBERIBUALLKERL TWS, 0T WMERENR, KIHAHTRIAE
ERRR T B2 DBATHBENRICHKDI CEEZHRICT Uz, BARIMBRIZENOITVWEERISEELEZN, A
KEOHMBEIZORELSVICEFNEBDIFESKETEEDHIFTHED, RESCKELEMLTWVWD, @K
&, BEEREOHAELFTTHELS, TL—FEROHMRBRBEDBEECEDEA TS,

BEn&LSC, tHRE2EBEHMBZOFEERME, REIZCLICEL>T, TL—BRENSAOT VDM
BEBNOEROCIOMEICEAL THEOHEEZ ) —R L, ERNICES<<HEMINIRREEZE(TTEZ, H
AIYRZETIEIINSORREERS, THRBEC2020EEAARIYRZSER®BE5IT3ENTH B,

IRBMEEDITERY (X BEIB3ZENEREIBEDFRN)

1. *Ganbat A., Tsujimori T., Boniface N., Pastor-Galén D., Aoki S., Aoki K., 2021, Crustal evolution of the
Paleoproterozoic Ubendian Belt (SW Tanzania) western margin: A Central African Shield amalgamation
tale. Gondwana Research, v. 91, p. 286-306, https://doi.org/10.1016/j.gr.2020.12.009

2. *Fukushima R., Tsujimori T., Miyajima N., 2021, Various antiphase domains in garnet-hosted omphacite
in low temperature eclogite: A FIB-TEM study on heterogeneous ordering processes. American
Mineralogist, v. 106, https://doi.org/10.2138/am-2021-7784

3. *Yamada C., Tsujimori T., Chang Q., Kimura J.-1., 2019, Boron isotope variations of Franciscan
serpentinites, northern California. Lithos, v. 334-335, p. 180-189,
https://doi.org/10.1016/j.lithos.2019.02.004

4. *Hara T., Tsujimori T., Chang Q., Kimura J.-I., 2018, In-situ Sr-Pb isotope geochemistry of lawsonite: A
new method toi nvestigate slab-fluids. Lithos, v. 320-321, p. 93-104,
https://doi.org/10.1016/j.lithos.2018.09.001

5. *Takahashi N., Tsujimori T., Chang Q., Kimura J.-1., 2018, In-situ lithium isotope geochemistry for a
veined jadeitite from the New Idria serpentinite body, California: Constraints on slab-derived fluid and
fluid-rock interaction. Lithos, v. 318-319, p. 376-385, https://doi.org/10.1016/].lithos.2018.08.015

6. Tsujimori T., Ernst W. G., 2014, Lawsonite blueschists and lawsonite eclogites as proxies for paleo-
subduction zone processes: A review. Journal of Metamorphic Geology, v. 32, no.5, p. 437-454,
https://doi.org/10.1111/jmg.12057

7. Tsujimori T., Harlow G. E., 2012, Petrogenetic relationships between jadeitite and associated high-
pressure and low-temperature metamorphic rocks in worldwide jadeitite localities: A review. European
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Journal of Mineralogy, v. 24, no. 2, p. 371-390, https://doi.org/10.1127/0935-1221/2012/0024-2193
8. Tsujimori T., Sisson V.B., Liou J.G., Harlow G.E., Sorensen S.S., 2006, Very-lowtemperature record in
subduction process: A review of worldwide lawsonite eclogites. Lithos, v. 92, no. 3-4, p. 609-624,
https://doi.org/10.1016/j.lithos.2006.03.054

9. Tsujimori T., Liou J.G., Coleman R.G., 2005, Coexisting retrograde jadeite and omphacite in a jadeite-
bearing lawsonite eclogite from the Motagua Fault Zone, Guatemala. American Mineralogist, v. 90, no. 5-
6, p. 836-842, https://doi.org/10.2138/am.2005.1699

10. Tsujimori T., Itaya T., 1999, Blueschist-facies metamorphism during Paleozoic orogeny in
southwestern Japan: Phengite K-Ar ages of blueschist-facies tectonic blocks in a serpentinite melange
beneath early Paleozoic Oeyama ophiolite. The Island Arc, v. 8, no. 2, p. 190-205.
https://doi.org/10.1046/j.1440-1738.1999.00231.x
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SEER

HREFSENRZ3VOMERROFTTEE > EEEERERBE, REEMNCRETH>EXKIVSY
ENEEHRUDEEC, FEOHRBEMZBICECL>THRINLECETH B, CDER, KICBELRRHGT
TlE, VS VAICEVWTEBOEUIRDRIMEINT 3 LICLI/HEMNBENERIND L ZREL
feo CORRBE, BLERELEFYN—SA bFRDOAYS VERESOHIBEERRT 3ODERE
oz,

e, TNETRNTH 21 DOIUHN S ER (BEZERAE) TEEL, 2DOULEOHEMHNSHKS
SRS ERAERADEFREHNERARDICENDEBREASHNC LIz, DY SVREBRBANSKDIERDERI
BREEERERRICTV, 2HROREFAERVWHETECLD, ROV Y RVICR SN 3 EMIEERREIDER
FRIZEm L 2o

T5(E. 2HRDBEHFRUDERETL. BRILMRFMNES I LCL > TRBENEESN, BRI
MREEBHNFKET BHBR, EHFENRBIBEERLIZ, INSDRBERYICzEEEBOCNEFENE
b, RANDEHERHECTEERTET I NS, RANDEEDROMMEBEERRICICAT S LT, BIFEI(IC
FIITBIEEDOBIMLBEZEBRET I ENAREICE 2z, COLDIC, HRSEIREVYY RMVICBITR3EEGEXA
RRZHAT3HD, KAAROBHICIUH U ZERNARTCEBLERREBEZRCHIFTETHED, SEEX
AMESLUOERBRNT7 TO-—FOMAET, TSKEIEMERENAFCTES,

D ENEEHS, HEREMREFEAIMBZESMEEMEZTEEL L THEIGLWVWEE R, CCICHEBT S,

HRERZE D EEFRX

1. Tasaka, M., M. E. Zimmerman, D. L. Kohlstedt (2020), Rheological weakening of olivine + orthopyroxene
aggregates due to phase mixing, Effects of orthopyroxene volume fraction, Journal of Geophysical
Research- Solid Earth, doi: 10.1029/2020JB019888.

2. Tasaka, M., M. E. Zimmerman, and D. L. Kohlstedt (2016), Evolution of the rheological and
microstructural properties of olivine aggregates during dislocation creep under hydrous conditions,
Journal of Geophysical Research- Solid Earth, 121, 1, 92-113, DOI:10.1002/2015JB012134.

3. Tasaka, M., T. Hiraga, and M. Zimmerman (2013), Influence of mineral fraction on the rheological
properties of forsterite + enstatite during grain size sensitive creep 2: Deformation experiments,
Journal of Geophysical Research- Solid Earth, 118, 3991-4012, DOI:10.1002/jgrb.50284.
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SHEWENS . [BARCH T3 ERFERCET 3HE)
SR

N REEE TRHEEEEH S, BERTHERT, EXEEREIANEEIYERREEZEL, t2HNITEL
LCERBAORFORICKBROEBREMUED(TD ] EVWSEHERRT—ILOXERYEREOEBEICEDHE
ATE Nz,

FENSEBOXRZLREBEN—DOEF, EERPOBBEEEFRBE TOILMS X EDERICDWNT, ILYIORMELER
FKEVWSEETOYEEROETEB(LEBRISEEL, FFERETRBECRAZIZI 74T POy
LA SREANFEIRERNZ CEZEBTHSNCLECETH D, 5, BEANERNANMEXCERT
RN - FEHE—DIDELE L TRETEZZEEERNUICRL, ZOEBR, BPREERCRAINTEZED
DARBETH 2213 um [CE—=D & EDERN, BBEEERROEERHRPDIFFHRET T, HIANSER
BLEOS VI LI NTHBICEEREILOR, Tz, BEBAEFTFO LY —-S—O5 VI LKFNDSE
{OMMIETHEINZENE, RBPREEATAHAIDNSEELZIS VI LN, KBREFTESTEZIHTH S C
EEFB U,

Fiz, ALMA BEHEEHVT, 7ILZFIIDNERT IIBOMIBLZRER, WRTHHTRERI B LI
ERML, IXEBRNEEHNS DBEEREDEIZTRCHRIEVWSRRHEERT Uiz, 512, PIVZFICETIE
REIRXNEEZSNTCEREBENT A REZ10%FESCBRT7IVZFTTHIEERBTHSHNC LR, B
Tld, XABRBEVEOFEEICEEML, NASAEBERKZYT Y FILY S —VEHBEICAESARY, T(E®31ET2] (C&D
YR -5y P IIOPEADFADSER EERRNISERL TV B,

UELSICENGER, BEREENSEREHA# R TABRICEZ I CORTYEREESE, RIFMICEHSH
CTBEEHTL, SHROFREES UEMEFRICLD, BREVERY - Y2 - XX EEET S iEK
RERZDBIAOFHLEEZDIHIBRREE(T TV, ULEDEAHIS, HAILYRESHESHESTEE L
LTHGLWEEZ, CZI(CHEBET 3,

)l REEOIERX

1. Aki Takigawa, Shogo Tachibana, Hiroko Nagahara, and Kazuhito Ozawa, Evaporation and Condensation
Kinetics of Corundum: The Origin of the 13 pm Feature of Oxygen-rich AGB Stars. Astrophysical Journal
Supplement Series, 218, 2 (16pp), 2015.

3. Aki Takigawa, Takafumi Kamizuka, Shogo Tachibana and Issei Yamamura, “Dust formation and wind
acceleration around the aluminum oxide-rich AGB star W Hydrae”, Science Advances 3, eaao2149 (5pp),
2017.

3. Aki Takigawa, Rhonda M. Stroud, Larry R. Nittler, Conel M. O'D.Alexander C. M. O'D. and Akira Miyake,
“High-temperature Dust Condensation around an AGB Star: Evidence from a Highly Pristine Presolar
Corundum”, The Astrophysical Journal, 862, L13 (6pp), 2018.
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