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Thu. Sep 16, 2021

Zoom Session 1

Oral presentation
R3: High-pressure science and deep Earth’ s

material

Chairperson:Takaaki Kawazoe(Hiroshima University), Takeshi
Sakai(Ehime University)

9:30 AM - 12:15 PM Zoom Session 1

[R3-01] Influence of high oxygen fugacity on melting
temperature of wadsleyite
*KAZUTAKA YAMAGUCHI'", Takaaki Kawazoe', Toru
Inoue’ (1. Hiroshima Uni. Advanced Science and
engineering.)
9:30 AM - 9:45 AM

[R3-02] Rheological weakening induced by the olivine-
ringwoodite transformation
*Rikuto Honda', Tomoaki Kubo', Yuichiro Mori?, Yuta
Goto", Takuya lwasato®, Yuji Higo*, Masaaki
Miyahara® (1. Kyushu Univ., 2. U. Tokyo, 3. Shin-
Nippon Nondestructive Inspection Co., Ltd., 4. JASRI,
5. Hiroshima Univ.)
9:45 AM - 10:00 AM

[R3-03] Effect of Al on high pressure hydrous minerals
stable under mantle transition zone and lower
mantle conditions
*Akio Ohta', Toru Inoue", Masamichi Noda®, Sho
Kakizawa', Takaaki Kawazoe', Tomoko Sato', Toru
Shinmei?, Tetsuo Irifune?, Naoya Sakamoto®,
Hisayoshi Yurimoto® (1. Hiroshima Univ. Adv. Sci.
Eng., 2. Ehime Univ. GRC, 3. Hokkaido Univ. Sci., 4.
Hiroshima Univ. Sci.)
10:00 AM - 10:15 AM

[R3-04] Redetermination of enthalpy of Mg,SiO,
wadsleyite
*Hiroshi Kojitani1, Toru Inoue?, Masamichi Noda?,
Masaki Akaogi® (1. Gakushuin Univ., Sci., 2.
Hiroshima Univ., Advanced Sci. and Eng., 3. Univ.
Tokyo, Sci.)
10:15 AM - 10:30 AM

[R3-05] Lattice preferred orientation of akimotoite
Longli Guan', *Daisuke Yamazaki', Noriyoshi Tsujino1
(1. IPM, Okayama Univ.)
10:30 AM - 10:45 AM

[R3-06] Effect of water on the post-spinel transition
in (Mg,Fe),SiO, system
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Yuri SHINODA, *Toru Inoue’, Sho KAKIZAWA,
Masamichi NODA?, Takaaki KAWAZOE", Tomoko
SATO', Toru SHINMEI?, Tetsuo IRIFUNE® (1.
Hiroshima Univ. Adv.Sci.Eng., 2. Ehime Univ. GRC, 3.
Hiroshima Univ. Sci.)
11:00 AM - 11:15 AM

[R3-07] The effect of water on the high-pressure
phase transition of pyroxene- garnet system
*Yasushi Ueno', Toru Inoue’, Masamichi Noda?, Sho
Kakizawa', Takaaki Kawazoe', Tomoko Sato', Toru
Shinmei®, Tetsuo Irifune®, Koji Ohara® (1. Hiroshima
Univ. Adv. Sci. Eng., 2. Hiroshima Univ. Sci., 3. Ehime
Univ. GRC, 4. JASRI)
11:15 AM - 11:30 AM

[R3-08] Pressure-induced phase transformation of
Co0S0,-6H,0 (Moorhouseite) and determination
of crystal structure of a new high-pressure
phase
*Zhenghao Zhao', Kazuma Komatsu', Keishiro
Yamashita', Hiroyuki Kagi1, Satoshi Nakano? (1. Uni.
Tokyo Sci., 2. NIMS)
11:30 AM - 11:45 AM

[R3-09] Compressibility and blue-shifting OH groups of
Mg(OH)F under high pressure
*Xuejing He', Hiroyuki Kagi', Kazuki Komatsu”,
Satoshi Nakano? (1. UTokyo, 2. NIMS)
11:45 AM - 12:00 PM

[R3-10] Structure of sodium silicate aqueous solution
under high pressure
*Tomoko Sato', Fumiya Noritake?, Akane Yamamoto',
Satoru Urakawa®, Daisuke Wakabayashi3, Nobumasa
Funamori® (1. Hiroshima Univ., 2. Yamanashi Univ., 3.
KEK, 4. Okayama Univ.)
12:00 PM - 12:15 PM

Oral presentation
R6: Plutonic rocks, volcanic rocks and subduction

factory

Chairperson:Tatsuhiko Kawamoto(Shizuoka University),
Atsushi Kamei(Shimane University), Masao £ Ban(Yamagata
University)

9:30 AM - 12:00 PM Zoom Session 2

[R6-01] Origin of Na/K diversity of basaltic magmas
from Rishiri Volcano

*Hajime Taniuchi'?, Takeshi Kuritani?, Mitsuhiro
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Nakagawa® (1. Shizuoka Univ., 2. Hokkaido Univ.)
9:30 AM - 9:45 AM
[R6-02] Isotope and REE compositions of Miocene
basalt in the central Kii Peninsula, Japan
*Takaharu Sato', Masataka Aizawa® (1. Osaka
Museum Nat. Hist., 2. Ryukyus Univ.)
9:45 AM - 10:00 AM
[R6-03] Petrography of Shikanoshima basic rocks at
[toshima Peninsula.
Mio Ifuku’, ¥*Tomoharu Miyamoto', Kazuhiko Shimada’
(1. Kyushu Univ. Sci.)
10:00 AM - 10:15 AM
[R6-04] Petrogenesis of the Khangai granitoids, central
Mongolia: Implications for the crustal
generation
*Dolzodmaa Boldbaatar’, Yasuhito Osanai’, Nobuhiko
Nakano', Atsushi Kamei?, Tatsuro Adachi' (1. Kyushu
Univ, 2. Shimane Univ)
10:15 AM - 10:30 AM
[R6-05] Gabbro- Diorite- Tonalite complex: Formation
of juvenile crust in active continental margin,
Cretaceous north Kyushu batholiths, southwest
Japan
*Masaaki Owada', Shungo Toyama®, Atsushi Kamei?,
Yasuhito Osanai®, Nobuhiko Nakano®, Tatsuro Adachi?
(1. Yamaguchi Uni. Sci., 2. Shimane Uni. Sci., 3.
Kyushu Uni. Int. Sci., 4. Al United Eng. Inc.)
10:45 AM - 11:00 AM
[R6-06] Architecture of the lower crust beneath the
fast-spreading axis of the Oman Ophiolite
deduced from the ICDP Oman Drilling
*Susumu Umino”, Yuki Kusano?, Osamu Ishizuka?,
Takahiro Fudai®, Akihiro Tamura', Tomoaki Morishita’
(1. Kanazawa Univ., 2. GSJ, AIST, 3. Pacific
Cement)
11:00 AM - 11:15 AM
[R6-07] Intrasegment variation of oceanic crustal
structure of the Oman Ophiolite
*Soma Okada”, Susumu Umino?, Yuki Kusano®, Sumio
Miyashita®, Yoshiko Adachi® (1. Kanazawa Uni. Sci.,
2. Kanazawa Uni., 3. AIST, 4. Hokkaido Sogo
Chishitsu, 5. CRIEPI)
11:15 AM - 11:30 AM
[R6-08] Petrology of pumice stone in the 39 ka caldera-
forming eruption of Mendeleev volcano

(Kunashir Island)
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*Alexey Kotov', Sergey Smirnov?, Noriyoshi
Tsuchiya1, Masaoki Uno' (1. Tohoku Uni, 2. Institute
of Geology and Mineralogy SB RAS, Novosibirsk)
11:30 AM - 11:45 AM

[R6-09] Petrological and geochemical studies of
igneous rocks in the Nidar ophiolite complex,
northwest India
*Akinori Sato', Takeshi Imayama1, Dutta Driptaz,
Yasuaki Kaneda®, Shota Watanabe®, Takeshi
Hasegawa3, Masayo Minami?, Yuki Wakasugi?,
Shigeyuki Wakaki® (1. Okayama Univ Sci., 2. IIT
Bombay., 3. Ibaraki univ., 4. Nagoya univ., 5. Kochi
JAMSTEC)

11:45 AM - 12:00 PM

Oral presentation

S2: Water Rock Interaction (Special Session)
Chairperson:Noriyoshi Tsuchiya(Graduate School of
Environmental Studies, Tohoku University)

9:30 AM - 12:45 PM Zoom Session 3

[greeting]l vy avayvE—7>+—&K
9:30 AM - 9:35 AM

[S2-02] Weathering and alteration experiments of
volcanic ash and pumice in an oxidative
environment
*Nagisa Okabe?, Hiroshi Isobe’ (1. Kumamoto Univ.,
2. Kumamoto Univ., Grad. Sch. Sci. Tech)
9:50 AM - 10:05 AM

[S2-03] Sr isotopic variation of the CM1A core samples
of Oman ophiolite
*Masako Yoshikawa', Tomoyuki Shibata®, Asyraf
Mohamed Aminuddin?, Ryoko Senda®, Tomoaki
Morishita® (1. Hiroshima Univ., 2. Kanazawa Univ., 3.
Kyushu Univ.)
10:05 AM - 10:20 AM

[S2-04] Antigorite vein formation and fluid flow in the
crust-mantle transition zone in the Oman
ophiolite
*Kazuki Yoshida', Atsushi Okamoto', Ryosuke
Oyanagi?, Masao Kimura> (1. Tohoku Univ., 2.
Kokushikan Univ., 3. KEK)
10:20 AM - 10:35 AM

[S2-05] Submarine and subaerial metamorphism
recorded in fluid inclusions of carbonates in

Wadi Dima serpentinite, Sultanate of Oman



Japan Association of Mineralogical Sciences 2021 Annual Meeting of Japan

*Tomohiro Inukai', Tatsuhiko Kawamoto', Marguerite
Godard? (1. Shizuoka Univ. Sci, 2. Montpellier Univ.
CNRS)
10:35 AM - 10:50 AM

[S2-06] Estimation of vein-permeability structure
based on automated characterization of veins
in the 3-D X-ray CT core images: Application to
the GT sites of the Oman Drilling Project
*Yuya Akamatsu’, lkuo Katayama', Keishi Okazaki?,
Katsuyoshi N\ichibayashia, The Oman Drilling Project
Phase 1 Science Party (1. Hiroshima Univ., 2.
JAMSTEC, 3. Nagoya Univ.)
10:50 AM - 11:05 AM

[S2-07] Dynamics Rupturing of Hydrothermal Vein
Revealed in Ichinokawa Breccia, Central Shikoku
*Geri Agroli', Masaoki Uno', Atsushi Okamoto",
Noriyoshi Tsuchiya® (1. Tohoku Univ.)
11:05 AM - 11:20 AM

[S2-08] Dissolution behaviors of silicate minerals in the
presence of chelating agents under alkaline
conditions
*Jiajie Wang', Noriaki Watanabe', Noriyoshi
Tsuchiya' (1. Tohoku Uni.)
11:35 AM - 11:50 AM

[S2-09] Evaluation of dynamics of crustal fracturing
and fluid flow revealed by static and petro-
equilibrium analyses
*Diana Mindaleva', Masaoki Uno’, Takayoshi Nagayaz,
Noriyoshi Tsuchiya1 (1. Tohoku University, 2. The
University of Tokyo)
11:50 AM - 12:05 PM

[S2-10] Poroelasticity-driven cementation of
dehydrating rocks: Implications for dawn-
dragged fluids in subduction zones
*Wakana Fujita1, Michihiko Nakamura', Kentaro
Uesugi® (1. Tohoku Uni. Sci., 2. JASRI)
12:05 PM - 12:20 PM

[S2-11] Synthesis of fluid inclusion under moderate
hydrothermal conditions and determination of
protein
*XIAOTIAN CHEN', J. Wang', Nobuo Hirano',
Noriyoshi Tsuchiya® (1. Tohoku Uni. GSES)
12:20 PM - 12:35 PM

[greeting] TwvyayavE—7F+—&K

12:35 PM - 12:45 PM
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Oral presentation

R2: Crystal structure, crystal chemistry, physical
properties of minerals, crystal growth and applied

mineralogy

Chairperson:Kazuki Komatsu, Ayako Shinozaki, Mariko
Nagashima

2:00 PM - 5:15 PM Zoom Session 2

[R2-01] Synthesis and single crystal structure analysis
of pyrite-type PdSb,,.
*Akira Yoshiasa', Makoto Tokuda?, Ginga Kitahara',
Kohei Unoki', Akihiko Nakatsuka®, Kazumasa
Sugiyama2 (1. Kumamoto Univ. Sci., 2. Tohoku Univ.
Mat., 3. Yamaguchi Univ. Sci.)
2:00 PM - 2:15 PM

[R2-02] Chemical formula, crystal structure and
dielectric properties of swedenborgite
*Hidetomo Hongu', Akira Yoshiasa', Mayu Yoshihara',
Ginga Kitahara', Kohei Unoki', Makoto Tokuda?,
Kazumasa SugiyamaZ, Koichi Momma?®, Ritsuro
Miyawaki® (1. Kumamoto Univ., 2. Tohoku Univ., 3.
National Museum of Nature and Science)
2:15PM - 2:30 PM

[R2-03] Crystal structure of low-symmetry cassiterite
from Ohtani mine, Kyoto, Japan
*Kazuki Kanazawa', Takahiro Kuribayashi®, Toshiro
Nagase® (1. Tohoku Univ. Sci., 2. Tohoku Univ.
Mus.)
2:30 PM - 2:45PM

[R2-04] Structural change of Al-bearing CaTiO,
perovskite
*TAKAYA NAGAI", Naoki Takakura', Yosuke
Matsumoto’, Xianyu Xue? (1. Hokkaido Uni. Sci., 2.
Okayama Uni. IPM)
2:45 PM - 3:00 PM

[R2-05] Crystal chemistry of Au,_ ,Ag,Te, minerals:
structure analyses krennerite (x=0.13) and
sylvanite (x=0.32)
*Ginga Kitahara', Akira Yoshiasa', Hidetomo Hongu’,
Makoto Tokuda?, Kazumasa Sigiyamaz, Koichi
Momma?®, Ritsuro Miyawaki® (1. Kumamoto Univ. Sci.,
2. Tohoku Univ. IMR, 3. National Museum)
3:05 PM - 3:20 PM

[R2-06] Cation distribution in Fe,Co,Ni-bearing
Pentlandite

*Takumi Ichimura1, Makoto Tokudaz, Kazumasa
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Sugiyamaz, Akira Yoshiasa®, Takashi Mikouchi* (1.
Tohoku Univ. Eng., 2. IMR, Tohoku Univ., 3. Kumamoto
Univ. Sci., 4. Mus. Tokyo Univ.)
3:20 PM - 3:35 PM

[R2-07] Structural Analysis of ilvaite: distribution of
Fe’*, Fe** and Mn?*,
*Yutaro Inoue’, Toru Kawamata®, Takashi Mikouchi?,
Kazumasa Sugiyama2 (1. Eng. Tohoku Univ., 2. IMR
Tohoku Univ., 3. The University Museum, The Univ. of
Tokyo)
3:35 PM - 3:50 PM

[R2-08] High-temperature single-crystal X-ray
diffraction study of Cs-exchanged chabazite: a
crystallographic study on dehydration behavior
*Naomi Kawata'?, Keiko Fujiwara', Makio Ohkawa®,
Akihiko Nakatsuka' (1. Yamaguchi Univ. Sci. Tech.
Innov., 2. Hiroshima Univ. N-BARD, 3. Hiroshima Univ.
Sci. Eng.)
3:50 PM - 4:05 PM

[R2-09] Crystallization of Cristobalite and Tridymite in
a Ca0-MgO-Li,0-V,O, Flux System: Isothermal
Heating Experiments of Amorphous Silica
*Toshiya Abe' (1. Yamaguchi Univ. Sci)
4:10 PM - 4:25 PM

[R2-10] Pressure-response of Ba-bearing calcite
*Hiroyuki Kagi', Ayaka Saito’ (1. UTokyo, Sci.)
4:25 PM - 4:40 PM

[R2-11] Incorporation of L-aspartic acid into calcite
lattice through amorphous calcium carbonate
*Shiho Marugata’, Hiroyuki Kagi', Kazuki Komatsu'
(1. Uni. Tokyo. Sci.)
4:40 PM - 4:55 PM

[R2-12] Mineralogical property of a silica potassium
fertilizer, ” Keisankari” and its dissolution
process in soil
*Hiroaki Ohfuji', Hiroki Takeuchi?, Yo Toma®, Tomoji
Hanyu? (1. Tohoku Univ. Sci., 2. Kaihatsuhiryou Co
Ltd., 3. Hokkaido Univ. Agr.)
4:55PM - 5:10 PM

[discussion] #8& 55w

5:10 PM - 5:15 PM

Oral presentation

R3: High-pressure science and deep Earth’ s
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material
Chairperson:Takaaki Kawazoe(Hiroshima University)
2:00 PM - 3:00 PM Zoom Session 1

[R3-11] Back-transformation kinetics in high-pressure
minerals
*Tomoaki Kubo', Ko Kamura', Masahiro Imamura’,
Yoshinori Tange?, Yuji Higo?, Masaaki Miyahara® (1.
Kyushu Univ., 2. JASRI, 3. Hiroshima Univ.)
2:00 PM - 2:15 PM

[R3-12] Possible compositional area of Al bearing
anhydrous bridgmanite at the uppermost lower
mantle condition
*Masamichi NODA', Toru INOUE?, Sho KAKIZAWA?,
Takaaki KAWAZOE?, Toru SHINMEI®, Tetsuo IRIFUNE?,
Koji OHARA* (1. Hiroshima Uni. Sci., 2. Hiroshima
Univ. Adv. Sci. Eng., 3. Ehime Univ. GRC, 4. JASRI)
2:15PM - 2:30 PM

[R3-13] Density deficit of Earth’ s inner core revealed
by a multi-megabar rhenium pressure scale
*Eiji Ohtani’, Daijo Ikuta’, Hiroshi Fukui®3, Tatsuya
Sakamaki1, Daisuke Ishikawa4'3, Alfred Q Baron>* (1.
Tohoku Uni. Sci., 2. Uni Hyogo, Sci., 3. RIKEN, 4.
JASRI)
2:30 PM - 2:45 PM

[R3-14] The electrical conductivity of (FeO), (Fe,O,),
iron oxides at high pressure
*Shuhou Maitani', Ryosuke Sinmyo1, Takayuki Ishii?,
Saori Kawaguchi® (1. Meiji Uni. Sci, 2. BGI/HPSTAR,
3. JASRI)
2:45 PM - 3:00 PM

Oral presentation

R4: Mineral sciences of the Earth surface
Chairperson:Keisuke Fukushi(Kanazawa University), Tadashi
Yokoyama(Hiroshima University), Jun Kawano(Hokkaido
University), Hiroshi Sakuma(NIMS), Satoshi Utsunomiya(Kyushu
University)

2:00 PM - 5:15 PM Zoom Session 3

[R4-01] Analysis of molybdenum adsorption formation
on oxide by surface complexation model
*Akihiro Okuyama’, Keisuke Fukushi', Teruhiko
Kashiwabara® (1. Kanazawa Uni. Sci., 2. JAMSTEC)
2:00 PM - 2:15 PM

[R4-02] Particulate plutonium released from the

Fukushima Daiichi meltdowns
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*Satoshi Utsunomiya' (1. Kyushu Univ. Sci.)
2:15 PM - 2:30 PM

[R4-03] Study of absorption characterization of
radiocesium for environmental mineral -
Possibility of absorption in amphibole and
feldspars
*Hiroki Hagiwara', Hiromi Konishi® (1. JAEA, 2.
Niigata Univ.)
2:30 PM - 2:45 PM

[R4-04] Speciation and solubility of arsenic, lead, and
cadmium in contaminated soils from Kamegai
mine tailing, Toyama, Japan
*Baasansuren Gankhurel®, Keisuke Fukushi', Akitoshi
Akehi', Yoshio Takahashi?, Natsumi Takeda', Xiaolan
Zhao®, Kazuo Kawasaki* (1. Kanazawa Uni., 2. Uni. of
Tokyo, 3. Chang'an Uni., 4. Uni. of Toyama)
2:45 PM - 3:00 PM

[R4-05] Desorption behavior of heavy metals from
contaminated soils: A surface complexation
modeling
*Natsumi Takeda', Akihiro Okuyama’, Baasansuren
Gankhurel”, Keisuke Fukushi' (1. Kanazawa Univ.
Sci.)
3:00 PM - 3:15PM

[R4-06] Interlayer structure changes of experimentally
weathered phlogopite
*Sayako Inoue', Kenji Tamura?, Kei Midorikawa®>,
Toshihiro Kogure* (1. Ehime Uni. GRC, 2. NIMS, 3.
Hosei Univ., 4. Uni. Tokyo)
3:15 PM - 3:30 PM

[R4-07] Saponite-ammonium interaction:Reconstruction
of ammonium concentration of early ocean on
Ceres
*Hiroto Tokumon”, Keisuke Fukushi?, Yasuhito
Sekine®, Kosuke Inoue’ (1. Kanazawa Univ. Sci., 2.
Institute of Nature and Environmental Technology,
Kanazawa Univ, 3. Tokyo Institute of Technology)
3:45 PM - 4:00 PM

[R4-08] Variation of lattice constants with Na
substitution in biogenic aragonites
*Taiga Okumura’, Masahiro Yoshimura®, Toshihiro
Kogure' (1. Univ. Tokyo Sci.)
4:00 PM - 4:15 PM

[R4-09] Formation conditions of calcium carbonate
hemihydrate

*Mai Suyama”, Keisuke Fukushi’, Takuma Kitazima'
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(1. Kanazawa Uni. Sci.)
4:15 PM - 4:30 PM

[R4-10] The reason why the air in pores specifically
reduces the dissolution of carbonate minerals
*Tadashi Yokoyama1, Naoki Nishiyama2 (1. Hiroshima
Uni., 2. Tsukuba Uni.)
4:30 PM - 4:45 PM

[R4-11] Solubility of Amorphous Magnesium Carbonate
at Low Temperature
*Kitajima KITAJIMA Takuma', Fukushi Keisuke?,
Yasuhito Sekine®, Masahiro Yoda®, Baasansuren
Gankhurel', Davaadorj Davaasuren®, Yoshio Takahasi®
(1. Kanazawa Univ. Sic., 2. K-INET, 3. Tokyo Univ.
Sic, 4. ELSI, 5. National University of Mongolia, 6.
Tokyo Univ. )
4:45 PM - 5:00 PM

[R4-12] Mixing of carbon element in iridescent
labradorite feldspar
*Yasunori Miura' (1. Yamaguchi University/Faculty
of Science (Post))
5:00 PM - 5:15 PM

Oral presentation

R8: Metamorphic rocks and tectonics
Chairperson:Shunsuke Endo, Yui Kouketsu
3:30 PM - 5:00 PM Zoom Session 1

[R8-01] Verification of problems in Raman
geobarometry
*Yui Kouketsu', Yuki Tomioka', Tadao Nishiyamaz,
Masaki Enami® (1. Nagoya Univ. Environ., 2.
Kumamoto Univ., 3. Nagoya Univ.)
3:30 PM - 3:45 PM

[R8-02] Rheological study of ultrahigh pressure
metamorphic rocks: an example from Jadeite-
quartzite, Dabie-Shan, China
*Katsuyoshi Michibayashi', Kouhei Asano®, Tomohiro
Takebayashi' (1. Nagoya Uni. Env.)
3:45 PM - 4:00 PM

[R8-03] Constraint on deformation temperatures of
the Karasaki mylonite, western Shikoku
*Yoshihiro Nakamura', Kazuhiro I\/\iyazaki1 (1.
Geological Survey of Japan, AIST)
4:00 PM - 4:15 PM

[R8-04] Coalescing detrital zircon geochronology and
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litho-structural mapping in identification of
MBT in Himachal Himalayas
*Dyuti Prakash Sarkar', Jun-ichi Ando’, Kaushik Das’,
Gautam Ghosh? (1. Hiroshima Uni., 2. Presidency
Uni.)
4:15 PM - 4:30 PM

[R8-05] The Physico-chemical evolution of
carbonaceous material during low-grade
metamorphism of Archean stromatolites by
Raman spectroscopy and carbon isotopes
*Kiran Sasidharan’, Madhusoodhan Satish-Kumar’,
Yoshihiro Nakamura®, Tomozaku Hokada®, Hiroaki
Ohfuji* (1. Niigata Uni., 2. Geological Survey of
Japan, AIST, 3. National Institute of Polar Research,
4. Tohoku Uni.)
4:30 PM - 4:45 PM

[R8-06] Frictional melting process during formation of
pseudotachylyte, Sarwar-Junia fault zone,
India
*Junya Okazaki', Jun-ichi Ando’, Kaushik Das' (1.
Hiroshima Uni. Sci.)

4:45 PM - 5:00 PM

Fri. Sep 17, 2021

Zoom Session 2

Oral presentation

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

Chairperson:Masanori Kurosawa, Koichi Momma, Yasuyuki

Banno
2:00 PM - 4:45 PM Zoom Session 2

[R1-01] Characteristics and problems of absorption
correction in quantitative chemical analysis by
ATEM
*Kiyoshi Fujino', Naotaka Tomioka?, Hiroaki Ohfuji®
(1. Non, 2. JAMSTEC, 3. Tohoku Univ.)
2:00 PM - 2:15 PM
[R1-02] Compositional dependence of EFG tensor of
Fe®* in M1site of Ca-rich pyroxene
Daiki Fukuyama’, *Keiji Shinoda’, Yasuhiro Kobayashi?
(1. Osaka City Univ. Sci., 2. KURNS)
2:15PM - 2:30 PM
[R1-03] Preliminary report on ICP-MS quantitative
analysis of U, Th, and Pb in mantle-derived

olivine and serpentine
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*Takenori Kato', Yukiko Kozaka®, Yoshihiro Asahara?,
Yui Kouketsu?, Katsuyoshi Michibayashi® (1. ISEE,
Nagoya Univ., 2. Nagoya Univ., 3. ISEE, Nagoya Univ,
Kochi Univ.)
2:30 PM - 2:45 PM

[R1-04] Differences of trace element in Japanese
Akoya Cultured Pearl
*Kentaro Emori’, Hiroshi Kitawaki', Masahiro Sato?,
Junko Yazaki? (1. Central Gem Laboratory, 2. Pear!
Science Laboratory)
2:45 PM - 3:00 PM

[R1-05] Sulphur atom positions of katoite from Tadano,
Fukushima Prefecture, Japan
*Yasuyuki Banno', Koichi Momma?, Ritsuro Miyawakiz,
Michiaki Bunno® (1. AIST, 2. NMNS, 3. Univ. of
Tokyo)
3:00 PM - 3:15 PM

[R1-06] Occurrence and genesis of Ca-rich nepheline
and associated minerals in the Kajishiyama
basanite, Tsuyama, Okayama Prefecture, SW
Japan
*Keiya Yoneoka', Maki Hamada', Syoji Arai' (1.
Kanazawa Uni. Nat.)
3:15PM - 3:30 PM

[R1-07] Local structure of Ni and Ni minerals in
listvenite in the Nishisonogi unit Nagasaki
metamorphic rocks
*Kohei Unoki', Tadao Nishiyama', Ginga Kitahara',
Akira Yoshiasa', Makoto Tokuda?, Kunio Yubuta®,
Kazumasa Sugiyama® (1. Kumamoto Uni. Sci., 2.
Tohoku Uni., 3. Kyushu Uni.)
3:30 PM - 3:45 PM

[R1-08] Cylindrical amesite from Yakiyama, lizuka,
Fukuoka Prefecture, Japan
Yuki Isshiki?, Yuya Takeda?, *Seiichiro Uehara',
Satomi Enjyu® (1. Kyushu Univ. Museum, 2. Kyushu
Univ. Fac. Sci., 3. Ehime Univ.)
4:00 PM - 4:15 PM

[R1-09] Follow-up report on Chibaite from north Fossa
Magna area, central Japan
*Koichi Momma', Hiroshi N\iyajimaz, Norimasa
Shimobayashi®, Takashi Ishibashi*, Nobuyuki
Takayama®, Toshiro Nagase®, Ritsuro Miyawaki',
Satoshi Matsubara', Akira |jiri7, Yoshihiro Furukawa®
(1. NMNS, 2. Itoigawa City Council Member, 3. Kyoto

Univ., 4. Masutomi Mus. Geo. Sci., 5. Friends of Fossa
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Magna Museum, 6. Tohoku Univ., Mus., 7. Kobe Univ.,
8. Tohoku Univ.)
4:15 PM - 4:30 PM

[R1-10] Mn-dominant variety of tetrahedrite from
Teine mine, Hokkaido
*Koichi Momma', Masaaki Shimizu?, Yoko Kusaba',
Yoshiya Ohki® (1. NMNS, 2. Hokuriku Polytechnic
College, 3. Nippon Chigaku Kenkyu-kai)
4:30 PM - 4:45 PM

Oral presentation

R8: Metamorphic rocks and tectonics
Chairperson:Yoshihiro Nakamura, Shunsuke Endo
2:00 PM - 4:45 PM Zoom Session 1

[R8-07] UHT metamorphic rocks from northern Mogok,
Myanmar
Khaing Nyein Htayz, *Yasuhito Osanai', Nobuhiko
Nakano', Bolgbaatar Dolzodmaa®, Ippei Kitano®, Zaw
Htet*, Tatsurou Adachi’, Masaaki Owada® (1. Kyushu
Univ. SCS, 2. GIM, Myanmar, 3. Tochigi Pref. Mus., 4.
Kyushu Univ. ISGS, 5. Yamaguchi Univ.)
2:00 PM - 2:15 PM

[R8-08] Mixing and fluid-related processes in the slab-
mantle interface during incipient subduction:
records from the Dalrymple Amphibolite,
Philippines
*Gabriel Theophilus Vinalay Valera', Tetsuo
Kawakami', Betchaida Duetes Payot2 (1. Kyoto
Univ., 2. Univ. of the Philippines)
2:15PM - 2:30 PM

[R8-09] Pressure-Temperature path of a pelitic gneiss
from Menipa, S@ r Rondane Mountains, East
Antarctica
*Tetsuo Kawakami', Masayasu Suzuki' (1. Kyoto Uni.
Sci.)
2:30 PM - 2:45 PM

[R8-10] Uranium- Lead ages of grossular, titanite and
apatite in a pelitic schist (Menipa, Se r Rondane
Mountains, East Antarctica)
*Sota Niki', Tetsuo Kawakami?, Tatsuro Adachi?,
Masaoki Uno*, Fumiko Higashinoz, Takafumi Hirata'
(1. Univ. Tokyo Sci., 2. Kyoto Univ. Sci., 3. Kyushu
Univ., 4. Tohoku Univ.)
2:45 PM - 3:00 PM
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[R8-11] Counterclockwise and clockwise P-T histories
recorded in a single sample? (Brattnipene, So r
Rondane Mountains, East Antarctica)

*Hayato lkeda', Tetsuo Kawakami', Fumiko
Higashino' (1. Kyoto Uni. Sci.)
3:00 PM - 3:15 PM

[R8-12] Non-barometric behaviour of Na pyroxenes in
blueschist-facies metamorphic rocks
*Wataru J Yabuta', Takao Hirajima® (1. Non, 2.
Kyoto Univ.)

3:30 PM - 3:45 PM

[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)

3:45 PM - 4:00 PM

[R8-14] Formation of garnet aggregate of the Khungui
eclogite in the Zavkhan Terrane, Western
Mongolia
*Manzshir Bayarbo|d1, Atsushi Okomata’, Otgonbayar
Dandar”, Masaoki Uno', Noriyoshi Tsuchiya® (1.
Tohoku University)

4:00 PM - 4:15 PM

[R8-15] Occurrence of CH,~ N,-bearing aqueous fluid
inclusions in jadeite-bearing chlorite- grossular
rock from the New Idria serpentinite body,
California
*Rio Rio", Tatsuki Tsujimori’ (1. Tohoku
University)

4:15 PM - 4:30 PM

[R8-16] Garnet zoning in the Yukinoura serpentinite mé
lange, the Nishisonogi metamorphic rock.
*Tadao Nishiyama', Koouhei Unoki', Akira Yoshiasa'

(1. Kumamoto Univ.)

4:30 PM - 4:45 PM

Oral presentation

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



Japan Association of Mineralogical Sciences 2021 Annual Meeting of Japan

Technology)
2:00 PM - 4:45 PM Zoom Session 3

[S1,54-01] Relationship of slow earthquakes to
intraslab and inland earthquakes
in the Nankai subduction zone
*Saeko Kita', Heidi Houston?, Suguru Yabe®,
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.)
2:00 PM - 2:30 PM

[S1,54-02] Depth profile of frictional properties
inferred from cuttings obtained at the
Nankai trough CO002 drilling site
*RIHO FUJIOKA', Katayama Ikuo', Kitamura
Manami?, Okuda Hanaya®, Hirose Takehiro* (1.
Hiroshima Univ. Sci., 2. AIST, 3. Univ. of Tokyo,
AORI, 4. JAMSTEC Kochi Institute)
2:30 PM - 2:45 PM

[S1,54-03] Temperature dependence of direct effect on
the friction of single-crystal muscovite
from room to elevated temperature
*Hiroshi Sakuma”, Diane Moore?, David Lockner?
(1. NIMS, 2. USGS)
2:45 PM - 3:00 PM

[S1,54-04] Relationship between hydrothermal fluid-
induced illite and void, and faulting process
*Jun-ichi Ando’, Kouta Kojima', Kaushik DAS",
Naotaka Tomioka?, Seiichiro Uehara® (1.
Hiroshima Uni., 2. JAMSTEC - Kochi Core Center,
3. Kyushu Univ.)
3:00 PM - 3:15 PM

[S1,54-05] Influence of pore geometry and alteration
minerals on seismic wave velocities of
Epidosite collected from the Oman Drilling
Projects
*Kumpei Nagase', Ikuo Katayama', Kohei
Hatakeyama®, Yuya Akamatsu’, Keishi Okazaki®

(1. Hiroshima Uni. Sci., 2. Meisei Uni. , 3.

JAMSTEC)
3:30 PM - 3:45PM

[S1,54-06] Fluid inclusions in calcite of serpentinite
mud seamounts in the Mariana forearc
*Chihaya Yamamoto', Kento Kugimiya®, Shinya
Ishido, Tatsuhiko Kawamoto', Yuji Ichiyama?® (1.

Shizuoka Uni. Sci., 2. Chiba Uni. Sci.)
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3:45 PM - 4:00 PM

[S1,54-07] Diffusive fractionation of carbon isotopes
in rhyolitic melt
*Akira Kawahara', shumpei Yoshimura' (1.
Hokkaido Uni. sci. )
4:00 PM - 4:15 PM

[S1,54-08] Investigation of the magma evolution
process inferred from major and trace
element compositions of amphibole
*|kuo Okada", Tomoyuki Shibata', Masako
Yoshikawa', Hidemi Ishibashi?, Takeshi Sugimoto?,
Yasutaka Hayasaka' (1. Hiroshima Uni. , 2.
Shizuoka Uni., 3. Geothermal Engineering Co.,
Ltd.)
4:15 PM - 4:30 PM

[S1,54-09] Crystal habit change of groundmass
pyroxenes depending on magma ascent paths
revealed by single-step decompression
experiments
*Shota Okumura', Satoshi Okumura®, Akira
Miyake® (1. Kyoto Uni. Sci., 2. Tohoku Uni. Sci.)
4:30 PM - 4:45 PM

Sat. Sep 18, 2021

Zoom Session 2

Oral presentation

R5: Extraterrestrial materials
Chairperson:Tomoki Nakamura, Yusuke Seto, Shogo Tachibana
9:00 AM - 12:15 PM Zoom Session 2

[R5-01] Comparative consideration of Earth’ s mineral
from three major events: Solid formation of
other celestial bodies
*Yasunori Miura® (1. Yamaguchi
University/Graduate Science (Post))

9:00 AM - 9:15 AM

[R5-02] Crystallographic orientation analysis of olivine
in dunitic achondrites: Magmatic
crystallization and deformation in protoplanets
*Takashi Mikouchi', Atsushi Takenouchi?®, Akira
Yamaguchi®, Masahiro Yasutake*, Anthony J. Irving®

(1. Univ. of Tokyo, 2. Kyoto Univ., 3. NIPR, 4. JASRI,
5. Univ. of Washington)
9:15 AM - 9:30 AM
[R5-03] Igneous body of quenched angrites in

comparison with komatiites
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*Hideyuki Hayashi', Takashi Mikouchi? (1. EPS, U.
Tokyo, 2. UM, U. Tokyo)
9:30 AM - 9:45 AM

[R5-04] Constraints on the cooling rate recorded by
silica minerals using Mesosiderites
*Haruka Ono', Atsushi Takenouchi?, Takashi
Mikouchi®, Akira Yamaguchi®, Naoji Sugiura’ (1.
Chiba Inst. Tech., PERC, 2. Kyoto Univ., Museum, 3.
Univ. of Tokyo, Museum, 4. NIPR)
9:45 AM - 10:00 AM

[R5-05] Multi-probe microscopy analysis of NWA 10153
and NWA 6148
*Kakeru Kukihara', Masaaki Miyahara', Akira
Yamaguchiz, Yoshio Takahashi®, Yasuo Takeichi?,
Naotaka Tomioka®, Eiji Ohtani® (1. Hiroshima Uni.
Sci., 2. NIPR, 3. Tokyo Uni. Sci., 4. KEK, 5. JAMSTEC,
6. Tohoku Uni. Sci.)
10:00 AM - 10:15 AM

[R5-06] Evaluation of Fe valence state change in
plagioclase by shock events as inferred from
micro-XANES analysis
*Wataru Satake', Takashi Mikouchi?, Kousuke
Kurosawa', Haruka Ono’, Takafumi Niihara?,
Takafumi Matsui' (1. CIT, 2. Univ. Tokyo)
10:15 AM - 10:30 AM

[R5-07] Shock recovery experiments of jarosite
Kohei Kawano?, *Masaaki Miyahara®, Takamichi
Kobayashi3, Toshimori Sekine®, Hiroki Suga®, Yoshio
Takahashi® (1. Hiroshima Uni., 2. Sci. Hiroshima Uni.,
3. NIMS, 4. Osaka Univ., 5. JASRI, 6. Univ. of Tokyo)
10:45 AM - 11:00 AM

[R5-08] Shock features in Antarctic H6 chondrites
*Atsushi Takenouchi’, Akira Yamaguchi®® (1. The
Kyoto Univ. Museum, 2. NIPR, 3. SOKENDAI)
11:00 AM - 11:15 AM

[R5-09] Construction of a multi-element XANES library
of layered silicates used for water
metamorphism analysis in meteorite mother
celestial bodies
*Kosuke Inoue”, Keisuke Fukushi®, Hiroki Suga3,
Yoshio Takahashi?, Takahiro Kawai?, Yasuo Takeichi*
(1. Kanazawa Uni.Sci, 2. Tokyo Uni.Sci, 3. SPring-8,
4. KEK)
11:15 AM - 11:30 AM

[R5-10] The application of the XAFS method and

oxidative hydrothermal alteration experiments
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from reproduced I-type cosmic spherules
*Huimin Shao?, Hiroshi Isobe, Ginga Kitahara®, Akira
Yoshiasa' (1. Kumamoto Univ., 2. Kumamoto Univ.,
Grad. Sch. Sci. Tech)
11:30 AM - 11:45 AM

[R5-11] Hydration process of amorphous silicate
nanoparticles analyzed by quasielastic neutron
scattering at high temperature
*Takuo Okuchi', Naotaka Tomioka?, Yusuke Seto?,
Yuhei Umeda’, Takeshi Yamada®, Hiromu
Tamatsukuri®, Kaoru Shibata® (1. Kyoto Univ., 2.
JAMSTEC, 3. Kobe Univ., 4. CROSS, 5. JAEA)
11:45 AM - 12:00 PM

[R5-12] Oxygen isotope exchange experiments between
Ca-, Al-rich inclusion (CAIl) melt and carbon
monoxide gas
*Daiki Yamamoto', Noriyuki Kawasaki?, Shogo
Tachibana®, Michiru Kamibayashi®, Hisayoshi
Yurimoto? (1. JAXA, 2. Hokkaido Univ., 3. Univ. of
Tokyo)
12:00 PM - 12:15 PM

Oral presentation

R7: Petrology, Mineralogy and Economic geology

(Joint Session with Society of Resource Geology)
Chairperson:Takuya Echigo(fJXEHXZ), Norikatsu
Akizawa(Atmosphere and Ocean Research Institute, The Univ.
Tokyo)

9:30 AM - 12:15 PM Zoom Session 3

[R7-01] Fertile Iherzolite in the Upper Zone of Horoman
peridotite complex
Yumeno Kogurez, *Eiichi Takazawa', Hitomi Kimura’
(1. Niigata Uni. Sci., 2. Niigata Uni. Grad.)
9:30 AM - 9:45 AM
[R7-02] About notation of mineral names seen in junior
high school science textbooks
*Shintaro Hayashi1, Shin-ichi Kawate?, Michio Kiji3,
Satoshi Miyajima* (1. Akita. Univ. Edu., 2. Musashi
High School, 3. Ritsumeikan Senior High School, 4.
Kumagaya High School)
9:45 AM - 10:00 AM
[R7-03] High purity elemental separation technique for
LREEs from silicate matrix
*Bidisha Dey', Tomoyuki Shibata’, Masako Yoshikawa'
(1. Hiroshima Uni. Sci.)
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10:00 AM - 10:15 AM

[R7-04] Geology and iron mineralization in the Akatani
skarn deposit, Shibata city, Niigata Prefecture.
*Kotaro Seno', Yasushi Watanabe', Takuya Echigo’,
Shogo Aoki' (1. Akita Univ.)
10:15 AM - 10:30 AM

[R7-05] Ancient melting event recorded in fore-arc
peridotite
*Norikatsu Akizawa', Akira Ishikawa?, Ryo Fujita?,
Teruaki Ishii®> (1. AORI, Univ. Tokyo, 2. Tokyo Tech.,
3. Shizuoka Univ.)
10:30 AM - 10:45 AM

[R7-06] Petrology of the serpentinized peridotite from
Hayama Blet in Miura peninsula
*Natsue Abe'? (1. JAMSTEC, 2. Kanazawa Univ.)
10:45 AM - 11:00 AM

[R7-07] Geology and Epithermal gold-silver
mineralization of Bousawa deposit in Akita,
Japan
*Kazuki Hirata', Yasushi Watanabe', Takuya Echigo1,
Shougo Aoki' (1. Akita Univ. )
11:00 AM - 11:15 AM

[R7-08] Geology and Au mineralization of the Hata
deposit, Akita, Japan
*Yuki Konuma”, Yasushi Watanabe', Takuya Echigo’

(1. Akita Uni. In.)

11:15 AM - 11:30 AM

[R7-09] Fine structures of omphacite in CaO-Na,O-CO,
rich fluid
*Shugo Ohi', Shusuke Kinoshita?, Yohei Igami?, Akira
N\iyakez, Takao Hirajima2 (1. Shiga Uni. Education, 2.
Kyoto Uni. Science)
11:30 AM - 11:45 AM

[R7-10] U-Pb age of the Oritate travertine from
Unazuki area, Toyama, Japan.
*Mayuko Fukuyama', Masatsugu Ogasawara® (1.
Akita Univ., 2. GSJ, AIST)
11:45 AM - 12:00 PM

[discussion] ¥a& 51:m

12:00 PM - 12:15 PM

Oral presentation

S3: Tectonics of East Asia (Special Session)
Chairperson:Kosuke Kimura(KOSEN, Kure College), Kaushik
Das(Hiroshima Univ. Sci.)

©Japan Association of Mineralogical Sciences
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10:00 AM - 12:00 PM Zoom Session 1

[S3-01] Zircon U-Pb dating of granitoids in western
Nagasaki, southwest Japan
*Yukiyasu Tsutsumi', Kenichiro Tani' (1.
Department of Geology and Paleontology, National
Museum of Nature and Science)
10:00 AM - 10:15 AM

[S3-02] Multi-stage metamorphic history of the Oki
gneisses in Japan: Implications for
Paleoproterozoic metamorphism
and tectonic correlations in northeastern Asia
*Takeshi Imayamaq, Ryoichi Kawabata', Takenori
Kato?, Chang Whan Oh3, Kenji Horie*, Mami Takehara®

(1. Okayama Univ. of Sci., 2. Nagoya Univ., 3.

Jeonbuk National Univ., 4. NIPR)
10:15 AM - 10:45 AM

[S3-03] Tonoshiki breccia recording the signature of
the closure of Maizuru back-arc basin during
Permian-Triassic boundary
*Larissa NGOMBI MAVOUNGOU', Kaushik DAS™,
Yasutaka HAYASAKA'"?, Kenta KAWAGUCHI?, Jun-ichi
ANDO™ (1. Hiroshima Univ. Sci., 2. HIPER, 3.
Jeonbuk Nat. Univ., Korea)
10:45 AM - 11:00 AM

[S3-04] Mixing process of oceanic crust of BAB
spectrum and continental crust in the Maizuru
belt, SW Japan
*Yasutaka Hayasaka' (1. Hiroshima Uni. Sci.)
11:00 AM - 11:15 AM

[S3-05] Age variation of granitoids of Tsuwano
Complex, SW Japan
*Kosuke Kimura', Yasutaka Hayasakaz, Tomoyuki
Shibata?, Kaushik Das?, Kenta Kawaguchi3 1.
KOSEN, Kure College, 2. Hiroshima Univ. Sci., 3.
Jeonbuk Nat. Univ.)
11:15 AM - 11:30 AM

[S3-06] The tectonic evolution of the Northeast Asia
including Korea and Japan from Permian to
Cretaceous
*Chang Whan oh' (1. Jeonbuk National Univ.,
Republic of Korea)
11:30 AM - 12:00 PM
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Oral presentation

R3: High-pressure science and deep Earth’ s material
Chairperson:Takaaki Kawazoe(Hiroshima University), Takeshi Sakai(Ehime University)
Thu. Sep 16, 2021 9:30 AM - 12:15 PM Zoom Session 1

[Chairperson]

Takeshi Sakai: R3-01 - R3-07

Takaaki Kawazoe: R3-08 - R3-10

[R3-01] Influence of high oxygen fugacity on melting temperature of wadsleyite
*KAZUTAKA YAMAGUCHI", Takaaki Kawazoe', Toru Inoue’ (1. Hiroshima Uni. Advanced
Science and engineering.)
9:30 AM - 9:45 AM

[R3-02] Rheological weakening induced by the olivine-ringwoodite
transformation
*Rikuto Honda', Tomoaki Kubo', Yuichiro Mori?, Yuta Goto', Takuya Iwasato®, Yuji Higo®,
Masaaki Miyahara® (1. Kyushu Univ., 2. U. Tokyo, 3. Shin-Nippon Nondestructive Inspection
Co., Ltd., 4. JASRI, 5. Hiroshima Univ.)
9:45 AM - 10:00 AM

[R3-03] Effect of Al on high pressure hydrous minerals stable under mantle
transition zone and lower mantle conditions
*Akio Ohta’, Toru Inoue', Masamichi Noda®, Sho Kakizawa', Takaaki Kawazoe', Tomoko Sato’,
Toru Shinmei?, Tetsuo Irifune?, Naoya Sakamoto®, Hisayoshi Yurimoto® (1. Hiroshima Univ.
Adv. Sci. Eng., 2. Ehime Univ. GRC, 3. Hokkaido Univ. Sci., 4. Hiroshima Univ. Sci.)
10:00 AM - 10:15 AM

[R3-04] Redetermination of enthalpy of Mg,SiO, wadsleyite
*Hiroshi Kojitani', Toru Inoue?, Masamichi Noda?, Masaki Akaogi® (1. Gakushuin Univ., Sci., 2.
Hiroshima Univ., Advanced Sci. and Eng., 3. Univ. Tokyo, Sci.)
10:15 AM - 10:30 AM

[R3-05] Lattice preferred orientation of akimotoite
Longli Guan', *Daisuke Yamazaki', Noriyoshi Tsujino' (1. 1PM, Okayama Univ.)
10:30 AM - 10:45 AM

[R3-06] Effect of water on the post-spinel transition in (Mg,Fe),SiO, system
Yuri SHINODA, *Toru Inoue’, Sho KAKIZAWA', Masamichi NODA®, Takaaki KAWAZOE', Tomoko
SATO", Toru SHINMEI?, Tetsuo IRIFUNE? (1. Hiroshima Univ. Adv.Sci.Eng., 2. Ehime Univ. GRC,
3. Hiroshima Univ. Sci.)
11:00 AM - 11:15 AM

[R3-07] The effect of water on the high-pressure phase transition of pyroxene-
garnet system
*Yasushi Ueno', Toru Inoue’, Masamichi Noda?, Sho Kakizawa', Takaaki Kawazoe', Tomoko Sato
', Toru Shinmei®, Tetsuo Irifune?®, Koji Ohara® (1. Hiroshima Univ. Adv. Sci. Eng., 2. Hiroshima
Univ. Sci., 3. Ehime Univ. GRC, 4. JASRI)
11:15 AM - 11:30 AM

[R3-08] Pressure-induced phase transformation of CoSO,:6H,0 (Moorhouseite)
and determination of crystal structure of a new high-pressure phase
*Zhenghao Zhao', Kazuma Komatsu', Keishiro Yamashita', Hiroyuki Kagi', Satoshi Nakano? (1.

©Japan Association of Mineralogical Sciences
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Uni. Tokyo Sci., 2. NIMS)
11:30 AM - 11:45 AM

[R3-09] Compressibility and blue-shifting OH groups of Mg(OH)F under high
pressure
*Xuejing He', Hiroyuki Kagi’, Kazuki Komatsu', Satoshi Nakano? (1. UTokyo, 2. NIMS)
11:45 AM - 12:00 PM

[R3-10] Structure of sodium silicate aqueous solution under high pressure
*Tomoko Sato', Fumiya Noritake?, Akane Yamamoto', Satoru Urakawa®, Daisuke Wakabayashi®
, Nobumasa Funamori® (1. Hiroshima Univ., 2. Yamanashi Univ., 3. KEK, 4. Okayama Univ.)
12:00 PM - 12:15 PM

©Japan Association of Mineralogical Sciences
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Influence of high oxygen fugacity on melting temperature of wadsleyite
Kazutaka YAMAGUCHI*, Takaaki KAWAZOE, Toru INOUE

(Advanced Science and Engineering, Hiroshima Univ.)

1. 13C®IC

WERD = v+ VERE EER DK 60% 13 7
VIVHEDEEMTHEZ Y A XY T A FT
BRI Twd, v v FVEBBEICIXEE Y
L — b DIAHARIT X Dk 3flioskA F+ v
BHEHG I N TV 5, 3flio#kA 4 v 23hb -
72 MgO-FeO-Fe;03-Si0; % 13 MgO-FeO-
SiO, R L L CTT&Ef~ v b L ORliE % T
32905 Twdb (Sinmyo et al,
2019), L2 L, < v b ViEBE LD v + X
U7 A+ OFEREREICKITT 3ffiok4 4+ v
ThbbEBRSTEORE I NE TITH
RINTWAR, % 2 CTAIFECIE, JIIFHE
SAFTVvEALEREH T Y P LVER
J& EEED v+ XD T A+ ORI MOE
TERBBESEOFE XL PICT 27200
EEiT o7

RES ViR

HWHEME I vy A REHY T VA
DR E 7, HMBEWE L, BRI T
Tyr—¢ b Au TRNVITEAL T,

e FE SRR R R R ERE O H A <
LF T v e AR MAPLE600 % FvCiT-
72 FEBRIZ 16.6 GPa T 1300°C & 1500°C D
FEcxnTh2EiTo7%, b DIREE
N&M% 10 055 30 S RFFL 20 L7z, 8
F7EIZ Re-ReO, Ny 7 7 — & Mo-MoO,
Ny 77 —FHOCTHIEIL 72,

MIGURHE . SEMHE . SB35 X
VEF7Tu—TI~AuT7Fr 74 —%H
VRIS L LR AT L 7z [BUGURE
DOMFEICIE, BT ~ v ik E 7z,

3. R B L UEE

1500°CT Re-ReO, Ny 7 7 —Z 725
S EOEFcaniiirBE sk, —
Ji. Mo-MoO, % Fl\w 7= {KiERMEDEMT
FAGHKREBE IR o7,
(Mgo.0,Feo1):SI04 D ¥ + XV 7 4 b i
K E D E T ICEH W T 2300°CCraRl$ %
(Ohtanietal., 1998), X o TAREEROHERIC
Ho v+ )74 b OIERNEEE 3 &
RO EIC L VB00°C T2 LEZ 5,

Keywords: Wadsleyite, Ferric iron, High oxygen fugacity, Melting temperature

*Corresponding author: m213373@hiroshima-u.ac.jp

@Japan Association of Mineralogical Sciences.
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Rheological weakening induced by the olivine-ringwoodite transformation

R. Honda*!, T. Kubo', Y. Mori?, Y. Goto!, T. Iwasato®, Y. Higo*, M. Miyahara®
(* Kyushu Univ., 2U Tokyo, SHK, *JASRI, °Hiroshima Univ.)

1. [FLBHIZ
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2. EBAE
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3. #BR-EBX
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Fig.1 {Z/£7] 20GPa T 1000°C £ THOHIEE
TEH AT DAV AR R RS B &) /) -7 A dh R &
R, B Rw OIS EAVE D 10-20 % Fe
FELIEFITNEL, BRI T L2203
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XD,
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HY, FAMANLE LSRRIz, Lol [F
ZEOABFERTIE, AE DMBRHESITOHARU,
TAROENH um FEE L/ NSV AE 2 H
TE TRV, FRITEZET 072D H LI
2N, A %I E L AW R E AL S A O
RIZATIR, IBLGOFEMZRRETL T,
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Effect of Al on high pressure hydrous minerals stable

under mantle transition zone and lower mantle conditions
Akio Ohta®, Toru Inoue, Masamichi Noda, Sho Kakizawa, Takaaki Kawazoe, Tomoko Sato (Hiroshima
Univ.), Toru Shinmei, Tetsuo Irifune (Ehime Univ.), Naoya Sakamoto, Hisayoshi Yurimoto (Hokkaido
Univ.)

AIFHERR I KBICEE ST 2 4§
KB D—2THY, AT T DWHRARIC X
> THAICHIBRINF~ G X 1, i o P
BENREICK X B s 52 Cnd, vV b
N D TERESEY) (Zolivine TH 0 . Z DEIE
T & % wadsleyite (Wd) % Uf ringwoodite
(Rw) IT1323wt% b DK EEINE L 2 &
DEBRITHH S 2 ic S, = v b B E 1T
KOEFEE E 2 V152 2 LB ERfMEhTn
% (Inoueetal, 1995) , ITFEX A ¥YEV FE
YR I E/KRwAFE R X 1 (Pearson et al.,
2014) . v v FVERE IR &b RPTT
I AL LT3 2 & AR &, HEER SR
DKDFEMIERILLTETWE, —H. ik
Hiht 7L — PYIEH CMg. Fe. Si ICR\»
T% L FAES 5 I05E - AlDHEIZ A E (APY)
THL7DHEDH Y 7Y v 7ERICED
S o EKEEMINS 2 2 HEELH 5,
7272 L. ALIER O 2B B IE OE W IC X
WRARZZEBNTFREING, 22T, S
&KV BT 2 AIEEEERDEWICD
WTHAS 20T 3 720 EERIIFZE 21T - 72,

5wt e B SR BT 13 BB KA GRC M VA [
KEMEENREFEO~ALF T v el
EIERAEMEEAMHEHAL 2, HREYEICIX
Mg;SiO4-ALOs-H,05% DER L) - KERILY) D
BAEEEZROAIREZE 2 2B O b 0%
HE L7z, EBEM i~y b VB ES
T3 729, 15-20 GPa, 1400 °CICEXE L

72 MIUNGREHI SR, KETE i X
2 FH B 2 S SEPMALIC X 3 AL 24 Ak o I
ExITo 72, REOEKEIF. dLEEKFEIA
AFFEE R IE D SIMS % v CHIlE L 72,

Sl oK X L7285, Wd. phase E.
superhydrous phase B. phase DD SiO, & (3 #)20-
50wt% & R VIR S D AKEDRED
W= bV vy 7 AR EMEITN B Si0E D E
WIC Kk AERH S LEEINS, XoT,
Kakizawa et al. (2018) & U % D FICHIE X 11
T HEHE)E % F € 2 DSI0 R DE W IC X
2=tV vy 2R EERC L., Z OHHIE(E
FHOTEKEDRED Y 21T7- 72,

Sl ofER X, Sit A4 b 26 D §EY) T
ESi* 2 AP+ H O EHSE Z ) 3 »—77,
Sitr 4 b 234 BLALOFEY)TlE T D EKER
FREZ DI W EEHABICOR L TWS, &
DFERIIRAA & v b OEE G
M THhs, 2OLIIC, APTEH DA Y 7
Vv 7 EBIZ6AAIDSIY A P BFEOLAIC
ELT W ERHL 2 o7z, T~V
FBEPIESIY A P BRI TH D T LD,
Si* 2 AP+ H o @E#Ic X &b oE&EKILE
I LTWAAEEERH 5,
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Mg,Si0s DXL 7 A DI A IVE—DERE

HERE (bR - B . JF B BHREE (REX - BBl 1) |
PRIKIERE CROK - BeEt)

Redetermination of enthalpy of Mg,SiO, wadsleyite

Hiroshi Kojitani” (Sci., Gakushuin Univ.), Toru Inoue, Masamichi Noda (Advanced Sci. and Eng.,

Hiroshima Univ.), Masaki Akaogi (Sci., Univ. Tokyo)

L) O R E T T O R EME % B F
BT 2858, ¥ T AT RALX—0OKE
NEEDDLONZ AL E—=THY, BT
FERRICEAHEREI O Z e —
EICKRELSBEZTLH, v MNVEBE
DOEEERIEH DO —DLEZ LN TNDHY
LT A b (Wd) ® Mg B4 Mg2Sio, Wd
DT X E—fEIL, Akaogietal. (2007) IZ
LW T 2 e —HIEIC L > TEE
WCIRES N TS, LonL, 27 K&
WERAED =D, FHHE N DB S
IIERE R ARMER I DS T, £Z T,
AWFZE CIXHEAEE D MSiOy 7 VAT T
A4~ (Fo) 76 ®EARK S L7z fif e
MQSiOs Wd IZ- DWW T EETE T UsfiR—= o & L
P—HEEITO ZEICEY ., BEOIWT
VENE—DORIE LRI,

BEHIEH D Mg:SiOs Wd 1E, g K%
GRC #EODJIHM < L FT7 o EILEERE
E 2 T, HBEWE OB MgSiO,
Fo % 16 GPa, 1773 K T 1 FE[] 1R EFE. &
WET 5 Z L2 X0 mEARK Lz, X #RIE
PrllE L 7~ IEIC LY . mERI
AEHI WA B CTH D Z L 2R LT, BuE

HENNT A NA_R—F SR B E G 2 L
B OIRIRZAEE ST D720 Ar HAIZX D
NRTY o 7R LTz, $ 3~4 mg O
FIROFRE 2Ly MIELRED, BEdt
DA (RiR) 25 978 K IR T= 7= B it N
DR VRS (2PbO - BoOs) IREEIZIET - ¥A
fRsHtED 2N E—%RHIE LT,

7T EISOBET — X OFEENE
Mg.Si0s Wd D% Fiafg— o Z v B —IZ
141.38+1.13 kJ/mol & RE Xz, AREFFED
HEfE L, Akaogi et al. (2007) @ 142.19+2.65
ki/mol & tb~5 EFZEDFRHENT L T
(ESAPSV/ANEE S e el - NS K NN
#7 0.8 k)/mol /NS, F - HIEBR T4 LA
Tz bz, ZoOfERIZ, MgSios Wd
DREREZEZ BN TV XY TR LF
—HIZOT RPN RLZETHDZ & &m
L. BN E S D Mg,Sio, Wd D il
BE— R EEIIL. kDb DIz ~gk
B ERTHREND,

51 ALK
Akaogi et al. (2007) Phys. Chem. Miner., 34,
169—183.

Keywords: wadsleyite, enthalpy, drop-solution calorimetry, thermodynamics, high-pressure synthesis.
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Lattice preferred orientation of akimotoite
Longli GUAN, Daisuke YAMAZAKI", Noriyoshi TSUJINO (IPM, Okayama Univ.)

22021 ES

5

HEKD~ > FLEREICIIHE &JEV@
FIVERBIN S TS, — AT HIEE I H
JEDFIFVEIL, %Wﬁ%#%@%ﬁﬁﬁ%;
T2 GEITIEZ OF - SR L 6] CRLIH AT RE
Thbd, £lo, BHRRE BT~ > MTE)
R EDEERENC L > CTIERESNS, T74b
B, BRI IR AT TREN G BT D KT
MOFREZHAL T HZ LICL Y, HER
WER OB EZ~ o FVE O
FAZEMARELE 72 B,

<~y MVERBE THIIEZEIZY T Uy
HALPEAT YT A FTHEREINTEY ., W
F L B MR IFENTIO, T, LA A
TITK AT 7O L 9 RARIRFEK TIX, 7 FE
c7A MAHBT A, 7FE T A MIAL
AF A MEEE L TRBY ., HIERR G TR
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DHEATHISE (Shiraishi etal., 2008) (23T % &
iR (>1200°C) TORHE — 2 LTI TH 5,

— 5T, JATIFSE CRLEE S v 7= IR (1000°C)
TORRELA R — o OELIT R B )
STy THFERT A FOBPEERBHH S
AT LT3R O B s B 1, K7 1m)
OFREND Hl T B AT, ﬁuﬁﬁﬁ o)
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(Mg,Fe),Si0, R R A b R EXIIABERICH
iR, BHEME, JIINEE, KT

fEHEAY, H B

— AL AN H ARG R

5Zkahw%¥

(RBK - BeioERT), #é=, AMRHEEE (B4EK - GRC)

Effect of water on the post-spinel transition in (Mg,Fe),S104 system
Yuri SHINODA, Toru INOUE *, Sho KAKIZAWA, Masamichi NODA, Takaaki KAWAZOE, Tomoko
SATO (Adv. Sci. Eng., Hiroshima Univ.), Toru SHINMEI, Tetsuo IRIFUNE (GRC, Ehime Univ.)

[IZC®IT]

HiBRZESE 660km 1T (3 BHZ 7o MBS O FE AR
B e T 23 H Y, ringwoodite (Rw) 2>
bridgmanite (Brg) & ferropericlase (fPc) ~®
DM TH B KR bR 3R
BRAEEZLNTWS, —J7, Rwiclt 2-
3wt% D D H,0 23 ffuaﬁ*%l_qj CEINESC
EBERBRIICHH S 22 I T T 7228, FERRIC
ZAXEY FUAYHICEK Rw HFER X
n, vV bEREROKDOEERE L 7
-7,

KA+ AR NAVIHEEZER BT 3KD
BT D W T MgSi0s-H0 % THATIZE
23{Thi (Higoetal., 2001) , HEEFETE S 2
EIEANCEEIT 5 2 MG s N, —7,
ZOMIEBIRERICE W TIX Fe O &R H %
DRELS W Z EBRERiE L Twz2d (Tto
and Takahashi, 1989), &iE%5 ¥ CTOHIEE L
fe—7 L 3R M2 ER X 7z (Tshii
etal, 2019), Z® X 9 IC Fe D8 % HERGT
THRHENRTTE T,

L7 o TARMIETIEER F 22/

BRIC BT 2 KOFEICONT [Fel & A
EF %T, T7hbb MgSiOs-FerSi0s k57 %
THLPICT 52 e 2 HWICHEEFEE T
o720 A TR & L T HEKAH X o FfET b
[RIRFICAT o 72,

E3wapes)|

e i e FEBR 13 B R P GRC M VA B K
k?ﬁﬁfﬁ%%ﬁﬁ@v»f?/twﬂ
EER A E (ORANGE-3000 % ("\MAPLE-
600) ZH\WTIT o7, EERSMI1L23.5-
24.3GPa, 1650°C, {RIFRFE L3RR T H - 72,

KR DO HFEYE I IZMgFeD E VL%
%z -4t Ok (Feo,5, 10,20 mol%) %

ESDOETREY) 5> T1DODAUPdH 7 & LI H
A LTz F7287K% TldMgFelt239:1 (Fe 10
mol%) O~ v b AA Y v VHEKD b DI
KIZMg(OH), CEA L, &/KEIX] wt% T
E L CTAuPdH 7 VICE AL 72,
EEFERECII KR EKE N 7 2 % [H
—w VICEA L, [F—ImEE &Mk T
5 X HIC L7z, MRHIEINESEIITE L,
XRD, SEM, EPMAZ% Fi\CEMT %17 > 7=,

[RER K UEE|
<MK & EKToIE >

23.8 GPa T, Fel0(Mg:Fe=9:1)D kT &
WTHEKEIK & D BrgE RwD HFE A S T
720 L72>L24GPaTlZ, FelodikHcH T
/K CTIEBrgD &, &IKTIIRw & BrgD A7
DA LN, X o TOKDFEIC X Y HEERT
JIH3#902 GPafmi K 72 5 Z L L 2 L T o
72o T DFEFRIIMgSi0si K 77 T D AT 9L
DFER (Higo et al., 2001) & FMMNTH 3,
¥ 72Brgic LB L TRwH Ik 2 4 & C
EEHFARMNTH B,
<K TDFeEIC X 5 i >

K DFEHC BTlE, FeR A 2 21
73, HFICHHERFS ) MK < ttoto z
DGR IZHER DIto and Takahashi (1989) & —
L, Ishiietal.(2019)& (3% 2, Hix 5
MepEE b s,

References

[1] Higo et al. (2001) Geophys. Res. Lett., 28, 3505-
3508.

[2] Ito and Takahashi (1989) J. Geophys. Res., 94,
10637-10646.

[3] Ishii et al. (2019) Nat. Geosci., 12, 869-872.

Key words: post-spinel transition, high pressure experiment, effect of water, effect of Fe content

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

@Japan Association of Mineralogical Sciences.

- R3-06 -

22021 FFR - R



R3-07

G-

— AR H ARSI R 22021 FF L -

Y7 OAROEEMEEEICH T EKDFE

RS B BYHEE, FEEAR. JIRER, KT OLEK - %
ERT), a7, AMEES (BIEK - GRC). ERFE (JASRD
The effect of water on the high-pressure phase transition of pyroxene—
garnet system
Yasushi UENO*, Toru INOUE, Masamichi NODA, Sho KAKIZAWA, Takaaki KAWAZOE,

Tomoko SATO (Hiroshima Univ.), Toru SHINMEI, Tetsuo IRIFUNE (Ehime Univ.), Koji OHARA
(JASRI)

2014 MEIZH A Y E Y REAGHTICKKRE
/K ringwoodite 23R 4L, D 7p< &b mAT
HIZiZ~ v FVEBBEIZ 1.5 wt% DK & F
NNTWD Z ERHBMN
2014), BEE TIZ~ > MR OK 6 El%
HD DN T AR VG KT
%< OMEPITONTETZB, EY O 48 %
5%5%5—%7&5%?@%*%#??
DOWFFERERIZZ LW, D72, ABFFET
A -7 af 2 o RIS Té*@
WELHOICT DD EBRIFIE 21T
STz, AT~ Y MVEBRE NS T
B~ RV BEEIZHNT TEE Z % garnet (Gar) -
bridgmanite (Brg) FHIAR IR EZ Y T, KD
RO T T,

i il R R SR R S E R AL E T H
BINE KT MAPLE600 & OVE 1 K% (GRC)
ORANGE3000 Z{Ef L7z, EBREMT, <
v MVERE TEND T~ by EEIC
Y4 5ES 21~26 GPa TITV, HE X
1600°C T E L 72, HFEAELAIE MgSiOs-AlL0;
RTHEAKEGEKRKOREZHE L, I
ALO; BIZHOWTIE, ENEFh 1 aZ A1 b
FLECThA 2 T~ > b Brg MOt~
rLVERE Gar D Al BIZHYST 5052 H
Wiz, HBEWEICITEKTIIT T 208 %,
GARTIXER S - KB LR RIRA %2 v

72 o 7= (Pearson et al.,

7o HEMEIZHWE T 7 ZAD8IT, SPring-
8 BLO4B2 fX%i& D L — — BRI 2
TQ%LKOEWﬁHiMM\HMAXM)

DI EAT ST,

<KDEEE> 23 GPa O EKFE TIX
akimotoite (Ak) + Brg + Gar ® = fi37FCThH -
72728, & /KEEFCIL Brg + Gar © —fH3LAFET
Hole, TOTENBLKDOEEIZLY, Ak-
Brg DFHESBEE R DMEE[ A~ 7 b5 2 &
DL MNT o T,

<Gar OFEK> 7 2a vy REHW-E
AKEELTITRIZED 1 mPL T CThololod, ﬂ:
SRR LT Trifune et al.(1996) TS S 7k
FELAK — ¥ T ERBAR A 2B 1T T EB N D
RS o 70, —F CRILMIEE AR % iz
G KEREFCIE 10 umfRFE £ THRIRRE L2729

TN
oz

EPMA TEBALFHMR 2 HE LIz, € ORER,

FEATHFZE (151 2.1F Kubo & Akaogi,2000) @ Gar
D ALO; DEWEE LY R £ 2oz,
AFERICONWTIFE R D RET 2D TN D,
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BREZ 0 /N )L b XKD (Moorhouseite) D J£ 1 FEFCABERTE &
K= EHDBERE
BB, MA—4, MR, B2 CRRECHE). T RS W HERE)
Pressure-induced phase transformation of CoSO4-6H,O (Moorhouseite)
and determination of crystal structure of a new high-pressure phase
Zhenghao Zhao, Kazuki Komatsu, Keishiro Yamashita, Hiroyuki Kagi* (UTokyo), Satoshi Nakano (NIMS)

oK 7 B N I IR ERHE K R o FEAE D3t
HXNTH Y, FEBEAKNYOETE T Toz
oL EET > T WD, EE,
MgSO4- 11H,O & MgS04-7H,0 DK % £ 5
JFEFHRARIRS 2 s & L, EEEREE Tk
L DME T ETRBEK Y AR ENLT 2
EEZLNTWS, L L, fhoREEE KA
VOBEIET TOZEEITITE A ERAHTH
%, RWFFEClE, A ¥ VIEfE < Jahn-Teller %)
BRGSO ER 5 2 DR B B |
CoS04-6H,0 (Moorhouseite) D 5 £ F T D 2
BcEH L 7,

CoSO47H,0 DRUNMEEZ s 2 2 & T
372 CoSO46H0 ¥Rkl 2. HES B D ~
Yy Lneicx 4 7Y FT v EL(DAC)
CHEHALTIEL 72, E#. SEFTomE
X 4Bl FEE% 13 KEK-PF @ BL-18C T{T > 72,
CoS046H,0 Hiffifhadklix 55 °CD CoSOy it
BARIKIEI 2> & G Al & & <572 Bk Ak
B, BN TH 5 90 % & /) — LKA
el b DAC ICH AL THEL 72,
XtaLAB Synergy (Rigaku) % F\»C, =imgef
CHLG R X BREHT R % 1T - 72,

MR X BRIET S % — v 5 5 CoSO4 6H0
% 0.4 ~ 2.3 GPa O JJ#iPH CHIEE 2k
TIEDbrol, T, BoN-EEME
16.4 GPa £ CTHIEL Td A8 % — v DB
B2tz 7e < . mEMIZ Z DE E TLIE
Thotz. WIEE THWET 2 L HEIEMHITED
JEDIFHEAERS (X T H - 72, SRR

Keywords: sulfate hydrates, high pressure, phase transition

BT 5 N7z CoSOsTH,O (Bieberite) k) A 5
BHZ O WWT b RO EEFZ T\, 0.6 ~ 1.9
GPa CT[R—DWE X — v ERTEEMIC
MBS 22 L 8bd o7z,

1.3 GPa CHIE L 7= Hifh ik X fREIHT 7 — £
D OEEEICK Y CoEEMHOR G %
RE L 72, Z DR, AR TR LNEE
HHIARIRE D CoSO45SH,0 TH % T & A3b b
Sl BoNIHEET AL LMK AR —
Zylal—bFLEZA, FRdoBER £
—VERBHETE MK B0 v b [H
UCEEMICAHEES L2 & 28 L7, M1
WWRT X D iC, EEMHDOREE IZ[Co(H0)6) &
[Co(H20)4(SO4)2] D — T #H & BT % [ 4 T
BEnTesh, BE
R E S ) 4
MSO4-5H,O0 (M =
Mg, Mn, Fe, Cu)®D
&Ik o
ERRGE XA

Stkix, KR
WHE CHTET 3
Al BE M2 B B
(Mg, Co)SO4nH>0
£ (Fe, C0)SO; - b

o

o
nHyO 7% & O [l 0Co SO
koS ETco B EEFCHELZ

CoSO, - 5H,0 D i iy 1
. KR IEFER L
7\,

ZEZ S HIC
TIEILELD D,
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Compressibility and blue-shifting OH groups of Mg(OH)F under
high pressure

Xuejing He* (UTokyo), Hiroyuki Kagi (UTokyo), Kazuki Komatsu (UTokyo), Satoshi Nakano
(NIMS)

Fluorine is recycled into the Earth’s mantle together with water mainly through subduction
processes, and most subducted hydrous minerals are not only important water carriers but also fluorine
carriers. Substitution of OH™ by F~ has been found to have significant effects on the pressure response of
O-H:--O hydrogen bonds in hydrous minerals. Magnesium hydroxyfluoride, Mg(OH)F (Pnma, Z = 4),
serves as a good analogue for studying elastic properties and O-H---F hydrogen-bonding behaviors in
hydrous minerals with the diaspore-type structure under high pressure.

In this study, in-situ high-pressure synchrotron X-ray diffraction (XRD) and Fourier transform
infrared absorption spectroscopy (FTIR) measurements have been conducted up to ~20 GPa at room
temperature using diamond anvil cells (DAC), to investigate compressibility and spectroscopic
properties of Mg(OH)F. XRD experiments were conducted in BL18C, PF, KEK, with helium as

transmitting medium. KBr was used as pressure transmitting medium in FTIR spectroscopic

measurements.
XRD results showed no phase transition up to 20.8 e
GPa, the pressure-volume (P-V) correlation was fitted ~_ .
by the second-order Birch-Murnaghan equation of &
state, yielding Ko = 80(2) GPa, K; = 4.0 (fixed), Vo = 5 Re30
145.2(3) A3. In accordance with other isostructural S -
compounds crystallizing in the diaspore-type structure, %
higher contraction occurs along the ¢ axis of Mg(OH)F. = 3550
In the infrared absorption spectra, six bands were N

observed at 730 (v1), 851 (v2), 944 (v3), 3537 (v4), 3641 0 2 3 @ & 1012 14 16 18 20 22
] Pressure (GPa)
(vs), and 3680 cm™! (vg), with vi, v2, and v; related to ) i
Figure 1  Pressure dependence of O-H stretching
libration modes and vs, vs, and vs assignable to O-H  mode frequencies of Mg(OH)F up to 19.8 GPa
stretching modes. Positive pressure dependences were observed for v4 (1.56 cm'/GPa), vs (0.67 cm
1/GPa), and vs (2.85 cm’'/GPa) up to 19.8 GPa, which indicates that the O-H-+-F hydrogen-bond does
not strengthen under compression (Fig. 1). According to previously published structure data obtained
from XRD and neutron diffraction experiments, this phenomenon might be resulted from the fact that
the O-H---F hydrogen bond in Mg(OH)F is bent, weak, and far from symmetrization under ambient

condition compared with a-AIOOH, a-FeOOH, and a-MnOOH.

Keywords: magnesium hydroxyfluoride, high pressure, diamond anvil cell, X-ray diffraction, infrared spectroscopy
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Structure of sodium silicate aqueous solution under high pressure
Tomoko Sato”, Akane Yamamoto (Hiroshima Univ.), Fumiya Noritake (Yamanashi Univ.), Satoru
Urakawa (Okayama Univ.), Daisuke Wakabayashi, and Nobumasa Funamori (KEK)

(XL &HIZ]

KT A RN IR, B 2 EEE S L
IC7 B &Gk~ = L FED X237 < 7
D BEEFRAE S OB —H & 7o TIFET
LT EPHLNTWS GRS [1]. A
W Tid. F MU v A7 A BRE—KFRE Ok
HTTA) KOO TOFEEEETICEITSX
BUNABGEL - [HTEE B X O B 2R 2
2L —3 3 vEEML T KT A BEREKD
BRI IC B T S0 BB S
MPICT B & mAAT,

[EE - §1%]
XAR/NABCEL - [BHTEIE < I3RS o &
ABET + Vv LKER OkA 7 2) 32
Bl LTHW2, #lk I F X % Na,0-2.2Si0--
9.5H,0. SiO/H,0FE L~ 023 TH o 72, &
I AV F — AR RIS HA - Photon Factory D
BL-18CICBWT, XA¥YEVFT vELE
N ENAEELFEEE 2 v T 4 v 721 W T
i - 20GPaE TOME Z FEMEL 72, A T
HHETICE T 3 EmQfEK (Q<~17A1) T
[ 47 #HI5E B AR-NEIAIC B W TIT o 72,
STEAO¥y I 2L —vavit,
Mahadevan 5 IC K D Ie L I N/=FK T Vv %
LETNBIEHCTITo 72, ROFRTHUL
#7200001 & L 7z, Na/Sitbi3 56k & [FIFLE IC
LY. EEE (SIO/H0E L~ 0.30) DK
H T ACDWTIHEE (<0.3GPa) B LU
J£ (9.1GPa) Z&fFT. KB (SiO/H0%E v
F~0.10,0.06) TIEIESM D A TEHEZHE

it L7z,

[(#BREERE]
XER/NABLEL « [T -8 & — v icid, SB[l
' — 2 (FSDP) 23Q=22A it iciZ s iz
DI Z . Q=0.6A T ICFEEIN 72 v — 7 23
RO N7 FSDPIZES) & & b I HEHIC = QM
Iy 7 b LA, Qe — 271, 4~8GPaf}
ECEAMICY 7 T EREERL, ¥ —
JBEITES L & DI L7z, FIL <4
~8GPa THAHRICHENR RO, ZOFEN
I IC BT S pofEEElsH 2 L
DR R I NG,
DFEINYY T2 —v 3 v Tlk, [RET
X EDBEETHKM L7z ABET =4 v
W EN=NaZ 7 2% —LKITHEEL 721
EOF L NI, ERE OB Y & — v I3 EER
DR — v b HERH & —E L, Q=0.6Aff
MO —7 b I N, KQY — 7 1INa”
7 A X —HNDNa-NatHBH ICHEEK 5 T & 28
MBI ND5, —J7, BETIINaZ 7 A% — 1%
IR L, RQY — Z 1ML 7z, 2hd
EEAER L TN TH 0 | RS R ITE
RAENEICE T EELRME L CHBELT
W LI NS,

References
[1] Mibe et al. (2003) J Geophys. 112, 970.
[2] Sato et al. (2018) Phys. Rev. B 98, 144111.

[3] Mahadevan et al. (2019) J. Phys. Chem. B., 123,

4452.

Keywords: sodium silicate water glass, x-ray scattering, molecular dynamic simulation, second end critical point
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Oral presentation

R6: Plutonic rocks, volcanic rocks and subduction factory
Chairperson:Tatsuhiko Kawamoto(Shizuoka University), Atsushi Kamei(Shimane University), Masao {4
Ban(Yamagata University)

Thu. Sep 16, 2021 9:30 AM - 12:00 PM Zoom Session 2

[Chairperson]

Atsushi Kamei: R6-01 - R6-04

Masao Ban, Tatsuhiko Kawamoto: R6-06 - R6-08

Tatsuhiko Kawamoto: R6-09 - R6-10

[R6-01] Origin of Na/K diversity of basaltic magmas from Rishiri Volcano
*Hajime Taniuchi'?, Takeshi Kuritani?, Mitsuhiro Nakagawa? (1. Shizuoka Univ., 2. Hokkaido
Univ.)
9:30 AM - 9:45 AM

[R6-02] Isotope and REE compositions of Miocene basalt in the central Kii
Peninsula, Japan
*Takaharu Sato’, Masataka Aizawa® (1. Osaka Museum Nat. Hist., 2. Ryukyus Univ.)
9:45 AM - 10:00 AM

[R6-03] Petrography of Shikanoshima basic rocks at Itoshima Peninsula.
Mio Ifuku’, *Tomoharu Miyamoto', Kazuhiko Shimada® (1. Kyushu Univ. Sci.)
10:00 AM - 10:15 AM

[R6-04] Petrogenesis of the Khangai granitoids, central Mongolia: Implications
for the crustal generation
*Dolzodmaa Boldbaatar’, Yasuhito Osanai’, Nobuhiko Nakano', Atsushi Kamei?, Tatsuro Adachi
" (1. Kyushu Univ, 2. Shimane Univ)
10:15 AM - 10:30 AM

[R6-05] Gabbro- Diorite- Tonalite complex: Formation of juvenile crust in active
continental margin, Cretaceous north Kyushu batholiths, southwest
Japan
*Masaaki Owada’, Shungo Toyama®, Atsushi Kamei?, Yasuhito Osanai®, Nobuhiko Nakano?,
Tatsuro Adachi® (1. Yamaguchi Uni. Sci., 2. Shimane Uni. Sci., 3. Kyushu Uni. Int. Sci., 4. Al
United Eng. Inc.)
10:45 AM - 11:00 AM

[R6-06] Architecture of the lower crust beneath the fast-spreading axis of the
Oman Ophiolite deduced from the ICDP Oman Drilling
*Susumu Umino', Yuki Kusano?, Osamu Ishizuka?, Takahiro Fudai®, Akihiro Tamura®, Tomoaki
Morishita' (1. Kanazawa Univ., 2. GSJ, AIST, 3. Pacific Cement)
11:00 AM - 11:15 AM

[R6-07] Intrasegment variation of oceanic crustal structure of the Oman
Ophiolite
*Soma Okada’, Susumu Umino?, Yuki Kusano®, Sumio Miyashita®, Yoshiko Adachi® (1. Kanazawa
Uni. Sci., 2. Kanazawa Uni., 3. AIST, 4. Hokkaido Sogo Chishitsu, 5. CRIEPI)
11:15 AM - 11:30 AM

[R6-08] Petrology of pumice stone in the 39 ka caldera-forming eruption of
Mendeleev volcano (Kunashir Island)
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*Alexey Kotov', Sergey Smirnov?, Noriyoshi Tsuchiya', Masaoki Uno' (1. Tohoku Uni, 2.
Institute of Geology and Mineralogy SB RAS, Novosibirsk)
11:30 AM - 11:45 AM

[R6-09] Petrological and geochemical studies of igneous rocks in the Nidar
ophiolite complex, northwest India
*Akinori Sato', Takeshi Imayama’, Dutta Dripta?, Yasuaki Kaneda®, Shota Watanabe®, Takeshi
Hasegawa®, Masayo Minami®, Yuki Wakasugi*, Shigeyuki Wakaki®> (1. Okayama Univ Sci., 2. IIT
Bombay., 3. Ibaraki univ., 4. Nagoya univ., 5. Kochi JAMSTEC)
11:45 AM - 12:00 PM
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Origin of Na/K diversity of basaltic magmas from Rishiri Volcano

Hajime Taniuchi* (Shizuoka Univ.), Takeshi Kuritani, Mitsuhiro Nakagawa (Hokkaido Univ.)

1. iFL®ic
MHRABFE O ELREE ~ 7~ 3, H—
KN BWT LA LEE %R~ T (eg.,Le
Voyer,2010), &% 1k, Z DL 2%k (fr
IZ Na/K) OER % FIFLKILDE Na/K £ A4
THHE LK Na/K % 4 7L O e
2 HIRET L T & 72 (BN1E 22,2020, KiLFa
W, SR I~ S~ RS OHEE D H %
DER%ZHFIL 72D THET %,
2. WEFERT AR
KN T EIEH O T AL TH 2
(FIR, 1999), & Na/K 2 4 7LZiE ok
AXIE BN W o B RA S R (Si0, = 51.9-
534 wt%) %, K Na/K £ 4 7ZREDRFE
W ATTEEN AR I D BPIRASETR (Si0,=49.2-51.8
wt.%) %R L 72, WSRO S G R
X, WEORD Kb~ 7~ Wt~
~PLDPALALADTIDOARTH L X
N7=Z & Zm L, #2394
<~ DEWVWICERTEEEZDL R D,
3. BfIR B X UCBHRIARSE O~ 7~ ARG
T4, BHEA L A ORISR &~
7 EKEEHEE L, SR 30wt % TR
X 23wt.% DFER %17 (Putirka,2008), K
2, Y — A~V % DMM FHAEK & RGE L
DA AMHRKRSHIET M E R CTHEE L
TWItE~ <k e .~ v b v/ AL M E D5
Bt %% (Kelemenetal.,2004) 7> & 3B VAR E
EHEE L 72, £ DGR, iR T23% TR
T30% DfER%HZ, IHICEF~Y b
DEKEE L BRI 0.102 wt.% KT
0.095wt.% DFEH %1572 (Kelley etal.,2006) .
DLk, BRI ETROYIE~ 7/~ D%
FRIRFIC 13, &7KE 0.102 wt.% DiEiE~ > kv
232.3% o VERES 5 5 (Katzetal.,2003)
BIXOWIE~ =030 A0 AR L P

3 % 5</F (pMELTS & 7 /v-; Ghiorso et al., 2002)
DWEER-EINTnwWiEEZLN, ZD=
<A StEE LT T=1290 °C.P=2.30GPa
Boiiz, Ao FiEcHREARO~ 7~
EREFICOWTHHEELZFBR, T =
1320 °C.P=2.40 GPa DR 15617 (M),
4. PlE~ 7~ oL F NS EE D A
PAEDRERD O 1) S5 iamlE i3 8 iR
<WEThHB L, 2) BiftiRoltE~ s~
FIFROZN XY EFHCER L2 &, 2
O 572, & 5ICHMA-H,0 RICEH T
% S O W E 1 44 (Kawamoto et al.,
2012) & DS R T, FEREATROY 4~
7 XA X R cHER R A Y 7 Z
vy 7 AR WAERL T, BRI ERD
P14~ 7~ FER R S X R R ER SRR A
O HEL Z2KRER 7 7y s R o
AR Lz e BRET 5 (KD, L Eicmz <,
Kk & A PRI BT 3 Na/K DA
12 (Dmetviid ) 25 1 X D /& W (Shinohara
etal.,1989) T & b FRE34LiE, I KILICE
J 394~ 7~ DAL SRR (FFIC Na/K)
DER & L T, HEFRIRAR KGR A & AL b
~HET 2RO IR E R NS,
1.8

@ Horyosawa lava
2% M Nozuka lava (low-Sr group)
ool
% 2%
%% <
2%
%, %,ﬁv o
2% Z5
20 A e
%% % g3
a %% 23
° 2 GRS
2 = 9
T =t
<,

Pressure (GPa)
[S8)
[38)
T
Kyewit
Sl\g‘“) o QI

_._
2471 ——l—
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Keywords: Slab-derived supercritical liquid, Primary magma, Rishiri Volcano, Water, Melt
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Isotope and REE compositions of Miocene basalt in the central Kii

Peninsula, Japan
Takaharu SATO"(Osaka Museum Nat. Hist.) and Masataka AIZAWA (Ryukyus Univ.)

FOO B ORI H 2 & o gL BB I B
IR IE R AR B ST A LT T
BENER S NT=[1]. BT TR0 db
ArE T SR RO KRR E
BT A R b 2R O FE A
HINR2], K&E - REa—L e (3]
IR LI BUEE~ 7~ OB & 72
ST-AREMENR D D, LR AEITEKN 6 m
DIEHE & DEEENRE R L T
D, BAIROME Y A K 30~50 cm 052 P&
T5 (LLF, EMERE - ECE) .

A TE I EM LR & A RO
® Sr, Nd, Pb, Hf O % R AR & %
BILFRMRORME®RET 5.

E Al 23 oA & EAETEECE © Sr, Nd [F
ALfEEE (eNd, eSr) (FHR72 V0, HWHFD
ERME N ES Z & 2~ T (Figure).

EA LR A LR~ R VIR &
HESND. WHIANKOZR A4S E
AT =R <V ) M BNl I VAL = kN
— 77, WO 2 A E s O FNAKRE[5]
TEMERE &R, FEND
5.

[E 4 Z & A © REE #1k1X EMORB &
P LR Z — o 2oRd. B~
Y RAVTHBIE LEEANEA TTE Y —
VI TIENDR° Ta DA RFITERD 5N
P, LB RABIREDO RS 2% 1P~

VRV ES MR L CAER SN~ S
~ThHDHI L ERT.

— 7, [EWEHEACE X HREE (2458t
T, BuDOEORERBDOLNDE. ZOD
Z &0k, EME RS 1 O ERER Y
BN Ay bR LTI AR S v 7 AIREME &
RET D . Z ORI ALT R OB AL
Al KA T 5 [6].

157 &Nd ® Kuzu basalt
O Kuzu rhyolite
B Setouchibasa

104 O Setouchi HMA

TN
oz

It

~_ Shionomisaki
“ix Basaltic rocks
<:. Ryolitic rocks

-20 0 20 40
Fig. eSr versus eNd diagram

Setouchi basalt and HMA data are from [4],

Shionomisaki data is from [5]7.

3CHER  [1] Miura and Wada, 2007, JVGR, 167,
271; [2] FEIHE, 2020, kL4 2020 4T F4,
94 ; [3] =k - KFIKZAFF G, 2006, HiEk
B, 60, 403;[4] Shimoda et al. (1998),
EPSL, 160, 237 ; [5] =% - A (1989) Hh
B2 96 £ T, 508 ; [6] HrEIED,
2007, HEHE, 89, 395.

Keywords: Primary basalt, I[sotope, REE, Miocene, Kii Peninsula
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Petrography of Shikanoshima basic rocks at Itoshima Peninsula.
M. Ifuku, T. Miyamoto®, and K. Shimada (Kyushu University)

The Shikanoshima basic plutonic rocks are emplaced at the Shikanoshima Is. and Itoshima
Peninsula of northern Fukuoka, north Kyushu, associated with Shikanoshima granodiorite (Karakida et
al., 1994). The plutonic rocks are characterized by coarse-grained euhedral hornblende. Their
occurrence is important to understand their origin and relation between them and surrounded
contemporaneous plutonic intrusions. The origin of the basic intrusion on Shikanoshima Is. has been
discussed in detail as Yuhara and Uto (2007) and Tiepolo et al. (2012), however, there are few studies
about the basic intrusion on the Itoshima Peninsula. In order to considering about the origin of the
mafic intrusion, it is necessary to understand the situation and detailed relationship of each other in
each distribution. Therefore, in this study, the mafic rocks in the Itoshima Peninsula was described for
considering the origin of the basic plutonic intrusions.

The Shikanoshima basic rocks on the Itoshima Peninsula were grouped following with a
maximum grain size of hornblende into to coarse (> 5 mm), medium (1 - 5 mm), and fine (< 1 mm)
groups. At the southwest of Itoshima Peninsula, the mafic rocks with fine to medium lithology were
observed in contact with the Shikanoshima granodiorite. ~The boundary between mafic and
granodiorite changed gradually, and no clear discontinuous boundary could be found. On the northern
side, coarse grained mafic rocks were also found with the medium to fine mafic rocks and granodiorite.
These mafic plutonic rocks were commonly composed mainly of hornblende (Hbl), plagioclase (P1),
and quartz (Qtz), with minor amount of biotite (Bt) and microcline (Mc) subsequently. The Hbl in the
fine-grained mafic rocks showed an equigranular structure together with Pl and Qtz of the same grain
size. In the medium and coarse grain mafic rock, some euhedral Hbl were colored green uniformly
and others had a brown color near the core and a light green color on the rim side. They were
commonly surrounded by Pl, Qtz, and Mc, and sometimes contained Bt and Pl in them. In some
samples, Clinopyroxene (Cpx) was found in matrix and inclusion in Hbl. The chemical compositions
were analyzed for medium to coarse-grained mafic rocks for monitoring between color change and
composition of coarse Hbl. For all Hbl, the brown part tended to have more Al and Ti and lower #Mg
(= Mg/ (Mg + Fetr)) than green ones. Also, temperature and pressure were estimated approximately
to 1.8-2.0 kbar and approximately 650-710°C following to Hbl geothermo-barometry of Mutch et al.
(2016) and Holland and Blundy (1994). Therefore, it is considered that Hbl was crystallized from host
magma under these temperature and pressure conditions, then other felsic minerals were substantially
crystallized in the emplacements from the Itoshima Peninsula. In addition, the difference in lithofacies
characterized by constituent minerals, especially grain size of Hbl, were possibly influenced by the
composition of the host during their crystallization.

References; Holland and Blundy (1994): Contrib. Mineral. Petrol., 116, 433-447. Karakida et al. (1994): Geology
of the Fukuoka district. 1:50000, Geological Survey of Japan, 192p (in Japanese with English abstract). Mutch et
al. (2016): Contrib. Minera l Petrol., 171, 85. Tiepolo et al. (2012): Jornal of Petrology, 35, 6, 1255-1285.
Yuhara and Uto. (2007): Jour. Geol. Soc. Japan,113,519-531.

Keywords: Shikanoshima Basic rocks, Hbl geothermobarometry, whole rock compositions.
*Corresponding author: miyamoto@geo .kyushu-u.ac.jp
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Petrogenesis of the Khangai granitoids, central Mongolia: Implications
for the crustal generation

Boldbaatar Dolzodmaa* (Kyushu Univ), Yasuhito Osanai (Kyushu Univ),
Nobuhiko Nakano (Kyushu Univ), Atsushi Kamei (Shimane Univ),
Tatsuro Adachi (Kyushu Univ)

Mongolia is the heartland of the Central Asian Orogenic Belt (CAOB) and that CAOB is
renowned for the massive generation of juvenile crust in the Phanerozoic. In central Mongolia, the
Khangai basin filled by Devonian to Carboniferous sedimentary rocks (Kelty et al., 2008; Purevjav and
Roser, 2012; Erdenechimeg et al., 2018) and intruded by voluminous granitoid plutons in the Late
Permian—Early Triassic of 269-237 Ma (Jahn et al., 2008; Yarmolyuk et al., 2016; Dolzodmaa et al.,
2020). We present new whole-rock Sr—Nd isotopic data and combining with previous our published
geochemical, geochronological data set on the Khangai granitoids (Dolzodmaa et al., 2020) emplaced in
central Mongolia. The Khangai granitoids have unique geochemical and isotopic features, to know the
origin(s) of them is important for understanding crustal generation. The Khangai granitoids can be
divided into two stages magmatism: (1) 269-248 Ma granitoids that consist of Bt—Hbl granodiorite with
mafic microgranular enclave and Bt granite have high-K calc-alkaline, I-type granite affinity, on the
other hand (2) associated 238-237 Ma granitoids consist of pegmatitic granite have a post-orogenic A-
type affinity. Both Bt—Hbl granodiorite and Bt granite have SiO, content ranging from 54.44 to 75.93
wit% and both define a single trend on silica vs. major and trace elements diagrams that likely reflects
fractional crystallization processes (Dolzodmaa et al., 2020). Using whole-rock chemical data, Bt—Hbl
granodiorites and Bt granites plotted on the hornblende, biotite, and plagioclase vector diagram indicates
that these two suites of granitoids can be linked by the fractionation of plagioclase and hornblende
(Dolzodmaa et al., 2020).

Newly obtained whole-rock Sr—Nd isotopic data of (1) granitoids have a low variation of
initial 87Sr/88Sr ratios between 0.7062 and 0.7283 and characterized by near-zero ena(T) values of —2.13
~ +1.11 suggests that granitoids may have been derived from a source composed of juvenile material
involving crystal fractionation and assimilation processes supported by above geochemical features
whereas (2) granitoids have high initial 8 Sr/%Sr ratios between 0.7128 and 0.7576 and show near-zero
end(T) values of —1.68 ~ —1.52 suggests that the (2) granitoids may be formed by assimilation fractional
crystallization processes with the interaction between lower crust derived magma and meta-sedimentary
rocks supported by their high silica concentration ranging from 71.46 to 78.32 wt% and have high
TFe,0s/MgO, Ga/Al values, strong depletions in Ba, Sr, relatively flat REE patterns, significant negative
Eu anomalies, and high-K calk-alkaline compositions (Dolzodmaa et al., 2020).

Keywords: central Mongolia, granitoid, whole-rock Sr—Nd isotopes, Assimilation fractional crystallization (AFC)
process

*Corresponding author: odmaa390b@gmail.com
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Gabbro—Diorite—Tonalite complex: Formation of juvenile crust in active
continental margin, Cretaceous north Kyushu batholiths, southwest Japan
M. Owada* (Yamaguchi Univ.), S. Toyama (Al United Eng. Inc.), A. Kamei (Shimane Univ.)

Y. Osanai, N. Nakano, T. Adachi (Kyushu Univ.)

The magmatic processes in subduction zones are one of important issues to understand the evolution of

continental crust through the earth’s history. The gabbro—diorite—tonalite complex in the Sefuri

Mountains, north Kyushu geochemically resembles high-Nb basalt, high-Mg andesite, and adakite,

respectively, and shows juvenile character with positive epsilon Nd isotopic compositions. These rocks

were produced by partial melting of metasomatized wedge-mantle and already underplated mafic lower

crust during 115 to 105 Ma. Considering the early Cretaceous tectonic setting, the magmatism occurred

as an unusual heat flow due to mantle upwelling affected by the slab rollback.

AR BTN 31T 2 KEIE B 13K 8 D
JER L b &, KEERE & e Z R T,
JeEBINIC X, AFEEACICIEE) L 7= {ERA N Y
U ZHR5A L, BUSKITH B 5 RE S 2
I RIED Y a3 v U-PbAEREIEIC X % &,
XY ) 0% 105 Ma 2> 5 95 Ma D#4 1000 /5 4E
DI & o 72 ”magmatic flare-up”iC X > T
JER L 72, o3V U APEEROFRELIC I, fE
M ED 7ry 7 LT I7=254 M
DEEHE Y FANGE —PIRE— b —
FUVEEAERERDPET 5. REEREDEK
H£RIT'F XA Th-U-Pb £ L P a v U-
Pb F{RIC X - T 115-105 Ma 285 S v T
5. FEIR E AR - SRl A S bR O EAS
WIIEHRIER O v — 7 EICE AL 72,

BaahxznznEBEA-E ARG
—UEBBRERT. FANVEITIFLY TL
vIEERGUoINLT, PkEae b—FrE
BEICHA 2 &%, Gk ZIEE A EHED
o, FANVWERFR~"E K RINCET DI
LT, POk 1 B ISR K RV ORI % R T,
b —F IR AR E & BRSO R RETY 7x

x>, 2LC, RAhwveg, Res
L O F —F B o LAl IE, 2N ZE Nb
YRAE, & Mg ZIE, 7TX A4+ ORIC
LS 5. 105 Ma THMHIE L 72eNd FIAZf4
Mz o kT, =V F VRO A R,
b MgO D PfkE @ Sr—Nd [FIRZAFH K
i, BANVWEDZNX VAR TH B, X
AE EBIRYE D MgO, Cr, Ni & H &1
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D [FIRZARFHR 1Z bulk earth ITHT <, VLAABHT
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ERT DL, FANWEEREER, TLaA
A OHERIN Ty~ PVICHEL,
BEOBJRIZR 7 7a—L "y Zick-oTh
RLIZEROT ) 27 2T LH#ERINS,
/2, F—FAE~ s3I TCIEMITER
7o o BT RS O ER A ERENIC X o TR X
n, HEZRLZE2O6NS.

Keywords: High-Nb basalt, High-Mg andesite, adakite, slab rollback
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Architecture of the lower crust beneath the fast-spreading axis of the

Oman Ophiolite deduced from the ICDP Oman Drilling
Susumu Umino (Kanazawa Univ.), Yuki Kusano, Osamu Ishizuka (AIST), Takahiro Fudai (Pacific

Cement, Co. Ltd.), Akihiro Tamura and Tomoaki Morishita (Kanazawa Univ.)

#
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Intrasegment variation of oceanic crustal structure of the Oman Ophiolite

Soma Okada, Susumu Umino (Kanazawa Univ.), Yuki Kusano (AIST), Sumio Miyashita (Hokkaido

Sogo Chishitsu), Yoshiko Adachi (CRIEPI)
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LT3y, BN i3 h T
W3, 22T, Hllo 7wy 7 %WEich
STHEHFICAT A F X, Wit
THFEMEICR Lz, ZOME, v72x v
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Petrology of pumice stone in the 39 ka caldera-forming eruption of
Mendeleev volcano (Kunashir Island)

Alexey Kotov'*, Sergey Smirnov?, Noriyoshi Tsuchiya?, Masaoki Uno?
(*!Graduate School of Environmental Studies, Tohoku University, ?Institute of Geology and
Mineralogy, Siberia Branch, Russian Academy of Sciences, Novosibirsk)

Caldera eruption of Mendeleev volcano occurred about 39 thousand years ago on Kunashir
Island. The volume of pyroclastic material is estimated at 60 km?®, which makes this eruption one of the
largest eruptions of the Upper Pleistocene in the Southern Kuril Islands.

The pumice stones of the caldera eruption are dacitic. The proportion of porphyry phenocrysts
in pumice is not higher than 20 vol. %. Phenocrysts are represented by plagioclase, augite, hypersthene,
quartz, magnetite, and ilmenite, immersed in glassy groundmass. Amphibole was found only in the form
of crystalline inclusions in pyroxenes. Amphibole is Mg-Fe®** hornblende (Al;Os 7 - 11 wt. %). To
estimate pressures, we used an amphibole geobarometer (Ridolfi et al., 2010). We argue that the
amphibole is a relic of a mineral association which formed during the partial melting of crustal
metabasites of Kunashir Island. Thus, the estimates of the PT parameters correspond to the process of
generation of the melt that participated in the formation of the upper crustal magmatic chamber. The
maximum estimates of the PT parameters were about 3 kbar and 920°C. Most of the compositions of
amphibole correspond to 1-2 kbar and temperatures of 780 - 890°C. Melts were formed at high fO,
corresponding to the NNO +0.1-1.9 buffer.

Pumice phenocrysts often contain primary glassy melt inclusions (MI). Sometimes these MI’s
contain empty shrinkage bubbles. The composition of MI corresponds to low-K,O dacite-rhyodacite.
MTI’s differ from the bulk rocks by a higher SiO, content and do not differ in alkali content. The most
important part of this study is to determine the content of volatile components in the melts that
participated in the caldera eruption. By combining the methods of Raman spectroscopy and the
measurement of oxygen by the EMPA EDS, we found that MI’s contain from 4.2 to 7.4 wt. % H,0. At
the same time, the water content in the glass of the groundmass does not exceed 4.5 wt% H-0, which
indicates significant losses of volatile melts during a caldera eruption. Comparison of the content of
volatile components in glasses of the groundmass and in melt inclusions allows us to estimate the amount
of volatile components emitted into the atmosphere during a caldera eruption.

Phenocrysts of plagioclase and clinopyroxene also contain primary and pseudo-secondary fluid
inclusions (FI). The features of the composition and location of FI’s show that during the evolution the
melt degassed. And this degassing is not associated with the final large eruption, as indicated by the
presence of pseudo-secondary Fl. Also, combined melt inclusions were found. They are represented by
melt, trapped non-daughter crystals and two-phase fluid segregations (liquid H,O and gaseous CO,).
These inclusions indicate that the fluid pressure in the chamber could have exceeded the lithostatic one.
An additional drop in lithostatic pressure (for example, due to the rise of magma) allowed additional
portions of fluid to migrate from the glass of the melt inclusion into these segregations. The data obtained
make it possible to accurately describe the evolution of magma from Mendeleev volcano before the
caldera eruption and to compare it with other Pleistocene-Holocene calderas of the Southern Kuriles.

References

1. RidolfiF., Renzulli A., Puerini M. Stability and chemical equilibrium of amphibole in calc-
alkaline magmas: an overview, new thermobarometric formulations and application to
subduction- related volcanoes, 2010, Contrib. Mineral Petrol 160:45-66

Keywords: Melt inclusions, Caldera eruptions, Dacite
*Corresponding author: kotov.alexey.s1l@dc.tohoku.ac.jp
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Petrological and geochemical studies of igneous rocks in

the Nidar ophiolite complex, northwest India
Akinori Sato*, Takeshi Imayama (Okayama Univ. of Sci.), Dutta Dripta (IIT Bombay.),

Yasuaki Kaneda, Shota Watanabe, Takeshi Hasegawa (Ibaraki Univ.),
Masayo Minami, Yuki Wakasugi (Nagoya Univ.), Shigeyuki Wakaki (Kochi JAMSTEC)
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Keywords: Nidar ophiolite, subduction initiation, petrology, geochemistry
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Sr isotopic variation of the CM1A core samples of Oman ophiolite
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Antigorite vein formation and fluid flow in the crust-mantle
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*XIAOTIAN CHEN', J. Wang', Nobuo Hirano', Noriyoshi Tsuchiya' (1. Tohoku Uni. GSES)
12:20 PM - 12:35 PM

[greeting] vy aryavE—+—&E
12:35 PM - 12:45 PM

©Japan Association of Mineralogical Sciences



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

9:30 AM - 9:35 AM (Thu. Sep 16, 2021 9:30 AM - 12:45 PM Zoom Session 3)
[greeting] Ty ¥y aryarvE—7F—&#

©Japan Association of Mineralogical Sciences



S2-02

AL IRIE
50D (B

LR H AR

2HEFHKURRVERDRIEEERER
K- BEAR),

PR IS (FER)

Weathering and alteration experiments of volcanic ash and pumice
In an oxidative environment

Nagisa Okabe* (Kumamoto Univ.), Hiroshi Isobe (Kumamoto Univ.)
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BREEIZ T Dk AL O PIHIRER 125V Tk
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Sr isotopic variation of the CM1A core samples of Oman ophiolite
Masako Yoshikawa*, Tomoyuki Shibata (Hiroshima Univ.),

Asyraf Mohamed Aminuddin (Kanazawa Univ.), Ryoko Senda (Kyushu Univ.),

Tomoaki Morishita (Kanazawa Univ.)
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Keywords: Oman drilling project, CM1A site, crust-mantle transition zone, *’Sr/*Sr isotopic variation

*Corresponding author: masako@hiroshima-u.ac.jp

@Japan Association of Mineralogical Sciences.

-52-03 -

7
IAPAN
Nz



S2-04 — AR ARG R 22021 FF R - R

IAR—2F 744 T4 B —< 2 MLERF
ICEFE2T7FIA54 MIRFEE & RATRE
B HH—E CRIER) - MAS GRAER) « KBRS ([EFE )
ARIERE (B RHt)
Antigorite vein formation and fluid flow
in the crust-mantle transition zone in the Oman ophiolite
Kazuki Yoshida* (Tohoku Univ.), Atsushi Okamoto (Tohoku Univ.),
Ryosuke Oyanagi (Kokushikan Univ.), Masao Kimura (KEK)

Antigorite is high temperature polymorph of serpentine minerals. In contrast to the common occurrence
of antigorite within the ultramafic rocks within related to the subduction zone, it is still unclear its
formation conditions within the oceanic lithospheres and ophiolites (Cluzel et al., 2020; Rouméjion et
al., 2019). In this study, we report the multi-stage serpentinization and novel occurrences of antigorite
veins with brucite salvage in completely serpentinized dunite from the crust - mantle transition zone of
the Oman ophiolite, taken from Oman Drilling Project drill hole CM1A (Wadi Zeeb, Northern
Sharqiyah). Based on the mass balance and thermodynamic consideration, we discuss the time integrated
fluid flux during the antigorite vein formation during the obduction of the Oman ophiolite.

Along the hole CMI1A, the dunite in the crust-mantle transition zone (160-313 m) is
pervasively serpentinized with lizardite + brucite + magnetite (Yoshida et al., 2020). This earlier-stage
texture of serpentinite are cut by the distinct antigorite vein networks, that is continuous networks over
100 m by X-ray CT on Chikyu. Interestingly, the antigorite veins have the salvage of brucite, where
enriched in magnetite. The wormhole structure of magnetite shell and antigorite was observed in the
reaction zone, which could be act as fluid pathways in the process of forming the reaction zone. The relic
of the mesh-like texture of the earlier stage serpentinizaiton were preserved, suggesting the volume-
constant replacement during the reaction zone formation. The mass balance relationship indicates the
loss of'silica and gains of magnesium and water are required to form brucite salvage after lizardite. Given
the formation of the antigorite vein with brucite salvage at 350 °C and 200 MPa, thermodynamic
calculations revealed that (1) pH at reaction front was 5.85 (high compared to neutral pH (= 5.10)), and
(2) the time integrated fluid flux is estimated to be 2.3x10? m3(fluids) /m?(rock). Our results suggests
that substantial flow of the alkaline fluids occurred through fracture networks at the stage of the

obduction of the Oman ophiolite

Keywords: Serpentinization, Oman Ophiolite, Antigorite, Fluid flux

*Corresponding author: kazuki.yoshida.t4@dc.tohoku.ac.jp
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Yoshida et al. (2020). J. Geophys. Res. : Solid Earth, 125, 11. https://doi.org/10.1029/2020JB020268

@Japan Association of Mineralogical Sciences. -S2-04 -



S2-05

— AL RN H ARSI R

FT—2ATAASA b - TOT 4 THERED

RERIEPDRAETEY

BEEEXRETOERIER

KRblgnzz b, JIIAR#EE !, Godard Marguerite *

(" F ] Q- BE - HUERBL 2

CNRS,E YT RKF, 7T R)

Submarine and subaerial metamorphism recorded in fluid inclusions of
carbonates in Wadi Dima serpentinite, Sultanate of Oman

Tomohiro Inukai

1" Tatsuhiko Kawamoto !, Marguerite Godard 2 (* Dept Geoscience,

Shizuoka

Univ., 2 Géosciences Montpellier, CNRS, Univ. Montpellier, France).

We report two groups of fluid inclusions in carbonates in veined serpentinites in Oman ophiolite
complex previously studied by Noél et al. (2018, Lithos): saline fluids (2.7% NaCl) in type 1
carbonates that were formed through submarine hydrothermal alternation, and pure water (0.1% NaCl)

in type 2 and 3 carbonates that were formed through continental alternation processes.
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Estimation of vein-permeability structure based on

automated characterization of veins in the 3-D X-ray CT core images:

Application to the GT sites of the Oman Drilling Project
Yuya Akamatsu*, Ikuo Katayama (Hiroshima Univ.), Keishi Okazaki (JAMSTEC),

Katsuyoshi Michibayashi (Nagoya Univ.), The Oman Drilling Project Phase 1 Science Party
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Dynamics Rupturing of Hydrothermal Vein Revealed in Ichinokawa

Breccia, Central Shikoku

Geri Agroli*, Masaoki Uno, Atsushi Okamoto, Noriyoshi Tsuchiya

(Graduated School of Environmental Studies, Tohoku University)
Breccias are distinct and prominent features in the fluid-saturated environment. Recently detailed
observation of breccia texture was used as a new tool for identifying paleoseismic slip, and fluid
velocity in the rock record. The Ichinokawa preserve an excellent
record of hydraulic induced brecciation, yet many aspects and the !
dynamics processes behind brecciation needs further investigation. :
Ichinokawa is situated in Central Shikoku, which was famous as a
stibnite deposit. The pelitic schist of the Sanbagawa metamorphic
belt host the deposit and the structural setting is mainly controlled by |
the Median Tectonic Line (MTL) which is located very close to this
area. Ichinokawa exhibits massive brecciation phenomena where
breccia underpins the formation of stibnite. Field observation shows §

that 2 types of breccia occurred in Ichinokawa on the basis of the &

il ; U i

particle size distribution (PSD). Type 1 consists of monomict FESSEEE w7 P

breccia with boulder size (>500mm) and is distributed at the bottom of the outcrop. While Type 2 of the

4/7‘:' o m pebble size (2-100mm) polymict breccia concentrated within the pipe or
7 dike ?? with a varying thickness/wide from Scm to greater 1m. The
breccia clast mainly composed of pelitic schist, and quartz. While matrix

comprised of rock-flour of ferroan-dolomite, quartz, muscovite, and
bx type 2

pyrite.

Fractal analysis indicates that there is a positive correlation between
pipe size and clast diameter. This suggests subsequent fragmentation

(communition) occur from bigger clast. Fractal dimension (Ds) also

PR (CHR LA indicates the changing of brecciation energy, From high energy
BALTWLS, o , . .

l dilatational breccia (type 1) to lower energy of attrition breccia (type 2).

This is also reflected in the smaller breccia size and continued fragmentation resulting in a more chaotic

clast texture. The last hydrothermal activity in this area is marked by precipitation of stibnite which cut
the former two breccia types as veinlet. The stibnite corresponds to the more acid hydrothermal fluid by

the presence of vuggy texture alongside the vein and host rock.

Keyword: Brecciation, Ichinokawa, Hydrothermal Breccia, Stibnite, Fractal Analysis
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Dissolution behaviors of sillcate minerals in the presence of

chelating agents under alkaline conditions
Jiajie Wang*, Noriaki Watanabe, Noriyoshi Tsuchiya (GSES, Tohoku Univ.)

The dissolution behaviours of silicate minerals have been considered by a lot of studies in part due
to their potential to aid in carbon storage. Acid conditions are usually applied to promote silicate
minerals dissolution; however, the dissolution is easily suppressed due to the formation of silica-rich
surface layers as a result of the incongruent dissolution of cations and Si. Due to the strong ability to
bind metals at acid to alkaline pHs, chelating agents are used in this study to investigate their potential
in promoting silicates dissolution under alkaline conditions. The dissolution behaviours of olivine and
basalt in the presence of chelating agents N,N-Dicarboxymethyl glutamic acid tetrasodium salt (GLDA)
and hydroxyethylethylenediaminetriacetic acid (HEDTA), will be clarified through experiments.

Experimental results found a significant enhancement in olivine and basalt dissolutions in the
presence of either GLDA or HEDTA. For instance, the including of 0.3 M GLDA and 0.3 M HEDTA
promoted Mg extraction from olivine by 11.3 and 14.6 times in 120 min, respectively; at the same time,
Si extractions were also enhanced by ~27 times (Fig. 1). These values can further increase with
temperature and reaction time. Moreover, the (Mg+Fe)/Si atomic ratios in extraction solutions with
chelating agents were lower, for instance, 1.74 in 0.3 M GLDA solution, while that in Milli-Q water
extraction solution was 3.96 (Fig. 2). The low (Mg+Fe)/Si ratio may suggest the suppressed formation
of silica-rich layers, which is consistent with SEM observation that Si was not enriched on the surface
of the mineral after reacting with GLDA.

Basalt dissolution experiments suggest that GLDA and HEDTA have favoured different elements
extractions. GLDA has a better performance in extracting Ca and Si than HEDTA, while HEDTA is
more suitable for Mg, Al and Fe extraction. Therefore, a mixture of GDTA and HEDTA solution with
certain ratios is suggested for basalt dissolution. No significant changes in mineral compositions during
extraction process using chelating agents implies the simultaneous consumption of minerals in basalt,
i.e., pyroxene, feldspar, olivine, etc.

-7
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Fig. 1 Fluid chemical compositions after reacting with  Fig. 2 (Mg+Fe)/Si ratio in solution after reacting with
olivine for 120 min at various conditions (pH=9).  Milli-Q water or GLDA solutions (50 °C, 120 min, pH=9).
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Evaluation of dynamics of crustal fracturing and fluid flow revealed by
static and petro-equilibrium analyses.
Diana Mindaleva* (Tohoku University), Masaoki Uno (Tohoku University),

Takayoshi Nagaya (The University of Tokyo), Noriyoshi Tsuchiya (Tohoku University)

Fluid flow in the crust promote hydration reactions, and changes rheology of rocks. Fluid
pressure rise cause rock fracturing and permeability enhancement allowing fluid infiltration. Such fluid
activity is related to shear fracturing and can possibly induce earthquakes generation (e.g., Katsumata
and Kamaya, 2003; Obara et al., 2004). However, quantitative constraints on fluid fluxes associated with
shear fracturing are limited, particularly regarding its temporal and spatial heterogeneity. Therefore, it is
important to estimate amount of fluid fluxes to understand roles of fluids in earthquakes triggering. We
constrain fluid fluxes by thermodynamic modeling of fluid chemistry in the metamorphic fluid-rock
reaction zones and discuss their relation to potential seismic events based on shear fracturing evidence.

We investigated reaction zones in hydrated metamorphic rocks samples from the Mefjell and
Brattnipene Ser Rondane Mountains (SRM), East Antarctica. Several amphibolite- and granulite-facies
(0.3-0.65 GPa, 400-740°C) millimeter-scale hydration zones provide information on duration and
hydraulic parameters of fluid infiltration. Here we analyse samples underwent rapid hydration (~10 h)
and permeability evolution from low-permeable (~102*~1072° m?) to highly-permeable rocks (~10~°—
107® m?) related to crustal fracturing at depths around 10-20 km (Mindaleva et al., 2020). We used these
estimations to calculate fluid fluxes in the reaction zones and through the fracture.

We present new methodology based on alteration processes in the reaction zone estimating
the fluid volume required to induce fluid-driven seismic activity via coupled reactive-transport
modelling and thermodynamic analyses. To evaluate the moment magnitude of potential seismic events
we apply two approaches, based on estimated fluid volumes (10 to 10* m®) and on the shear fractures
characteristics, such as slip geometry. We find that moment magnitudes, short fluid infiltration timescales
(~10 h) are comparable to some tremor and/or slow-slip events within continental crust. Our observation
corresponds to the depth of ~10-20 km, and are shallower than source region of tremor and slow-slip
events (~plate interface depth). Thus, we conclude that large amount of fluid transported over short
timescales through the single fracture may be widespread mechanism to generate crustal fracturing and
induce seismic activity above source regions of tremor and slow slip events in the lower—middle crust.
References: Katsumata, Akio, and Noriko Kamaya. Geophysical Research Letters 30.1 (2003): 20-1.
Obara, Kazushige, et al. Geophysical Research Letters 31.23 (2004).

Mindaleva, Diana, et al. Lithos 372 (2020): 105521.
Keywords: fluid flux, hydration reaction, reaction zone, crustal fracturing
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Poroelasticity-driven cementation of dehydrating rocks: Implications for
dawn-dragged fluids in subduction zones
Wakana Fujita,” Michihiko Nakamura (Earth Sci., Tohoku U.), Kentaro Uesugi (SPring-8, JASRI)
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Synthesis of fluid inclusion under moderate hydrothermal conditions
and determination of protein
X. Chen, J. Wang, N. Hirano, N. Tsuchiya
(Graduate School of Environmental Studies, Tohoku Univ.)
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Oral presentation
R2: Crystal structure, crystal chemistry, physical properties of

minerals, crystal growth and applied mineralogy
Chairperson:Kazuki Komatsu, Ayako Shinozaki, Mariko Nagashima

Thu. Sep 16, 2021 2:00 PM - 5:15 PM Zoom Session 2

Kazuki Komatsu: R2-01 - R2-04

Ayako Shinozaki: R2-05 - R2-08

Mariko Nagashima: R2-09 - R2-12

[R2-01] Synthesis and single crystal structure analysis of pyrite-type PdSb,.
*Akira Yoshiasa', Makoto Tokuda? Ginga Kitahara', Kohei Unoki', Akihiko Nakatsuka®,
Kazumasa Sugiyama® (1. Kumamoto Univ. Sci., 2. Tohoku Univ. Mat., 3. Yamaguchi Univ.

Sci.)
2:00 PM - 2:15 PM
[R2-02] Chemical formula, crystal structure and dielectric properties of

swedenborgite
*Hidetomo Hongu', Akira Yoshiasa', Mayu Yoshihara', Ginga Kitahara', Kohei Unoki,
Makoto Tokuda?, Kazumasa Sugiyama®, Koichi Momma®, Ritsuro Miyawaki® (1. Kumamoto
Univ., 2. Tohoku Univ., 3. National Museum of Nature and Science)
2:15 PM - 2:30 PM

[R2-03] Crystal structure of low-symmetry cassiterite from Ohtani mine,
Kyoto, Japan
*Kazuki Kanazawa', Takahiro Kuribayashi', Toshiro Nagase® (1. Tohoku Univ. Sci., 2.
Tohoku Univ. Mus.)
2:30 PM - 2:45 PM

[R2-04] Structural change of Al-bearing CaTiO, perovskite
*TAKAYA NAGAI", Naoki Takakura', Yosuke Matsumoto', Xianyu Xue® (1. Hokkaido Uni.
Sci., 2. Okayama Uni. IPM)
2:45 PM - 3:00 PM

[R2-05] Crystal chemistry of Au, ,Ag Te, minerals: structure analyses
krennerite (x=0.13) and sylvanite (x=0.32)
*Ginga Kitahara', Akira Yoshiasa', Hidetomo Hongu', Makoto Tokuda?, Kazumasa
Sigiyamaz, Koichi Momma?, Ritsuro I\/\iyawaki3 (1. Kumamoto Univ. Sci., 2. Tohoku Univ.
IMR, 3. National Museum)
3:05 PM - 3:20 PM

[R2-06] Cation distribution in Fe,Co,Ni-bearing Pentlandite
*Takumi Ichimura®, Makoto Tokuda?, Kazumasa Sugiyama?, Akira Yoshiasa®, Takashi
Mikouchi* (1. Tohoku Univ. Eng., 2. IMR, Tohoku Univ., 3. Kumamoto Univ. Sci., 4. Mus.
Tokyo Univ.)
3:20 PM - 3:35 PM

[R2-07] Structural Analysis of ilvaite: distribution of Fe**, Fe** and Mn**.
*Yutaro Inoue’, Toru Kawamata?, Takashi Mikouchi®, Kazumasa Sugiyama® (1. Eng.
Tohoku Univ., 2. IMR Tohoku Univ., 3. The University Museum, The Univ. of Tokyo)
3:35 PM - 3:50 PM
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[R2-08]

[R2-09]

[R2-10]

[R2-11]

[R2-12]

High-temperature single-crystal X-ray diffraction study of Cs-
exchanged chabazite: a crystallographic study on dehydration
behavior

*Naomi Kawata'?, Keiko Fujiwara', Makio Ohkawa®, Akihiko Nakatsuka® (1. Yamaguchi
Univ. Sci. Tech. Innov., 2. Hiroshima Univ. N-BARD, 3. Hiroshima Univ. Sci. Eng.)

3:50 PM - 4:05 PM
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Synthesis and single crystal structure analysis of pyrite-type PdSh,.
Akira Yoshiasa (Kumamoto Univ), Makoto Tokuda (Tohoku Univ), Ginga Kitahara (Kumamoto Univ),

Kohei Unoki (Kumamoto Univ)), Akihiko Nakatsuka (Yamaguchi Univ.),
and Kazumasa Sugiyama (Tohoku Univ)
Single crystals of PtSh, with several tens of microns in size were synthesized in evacuated silica glass
tubes. The crystal structures of PdSh, [space group Paé, a=6.4659(2) A, u=0.37331(3) z=4] were
refined to R1=0.028 for 234 unique reflections. The obtained Debye temperature 0y values for Pd and
Sb are 258 K and 214 K, respectively..

g ASBREBRSRO=7 N7 (% Debye TN b4 B ERHLHLA) O Debye il B2

22021 FFR - R
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RAEGIRBEE LS A B ARER BRI S D
[1]. B b AR S A#AT C 1 Debye-Waller [&7- 7>
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TR L7z, U7 #8 R-AXIS RAPID |2
£ 2 HLAE AR EREAT 21T\, Debye-Waller
FEZBIE LTz, Pd & Sb D 0pfEIX. FHLZE
258K & 214K Th o7z, Zh i, 4J& Pd
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Fig. 1. Relationship between the bond distance
and 0, (o: anion,<: cation) found in pyrite-type

compounds

[1] M. Tokuda et al. Zeit. Krist.,¥ 234 371 (2019)
[2] A. Nakatsuka et al. Am. Mineral. 96, 1593
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Chemical formula, crystal structure and dielectric properties of

swedenborgite
H. Hongu™, A. Yoshiasa, M. Yoshihara, G. Kitahara, K. Unoki (Kumamoto Univ.),
M. Tokuda, K. Sugiyama (Tohoku Univ.),
K. Momma and R. Miyawaki (Nat’l. Mus. Nat. Sci.)

The crystal structure of swedenborgite [space group P6smc, a = 5.4402(10), ¢ = 8.8690(9) A, Z = 2]
was refined to the R1 value of 0.012 for 1573 unique reflections. The chemical formula of
swedenborgite can be expressed as (Nai-«Cax)Bes-0.5xSh07 (x = 0.05).

swedenborgite (& Aminoff (1924)IZ X > T
Langban, Sweden THANZFLHK S 41727 ~ Y
DAY VLT T VBETMTH 5,
it b A - RN A X7 R VIZBA L T
Pauling et al. (1935), Povarennykh et al. (1982)
D MFFE D & Y . Huminicki and Hawthorne
(2001) |2 & o THEmAEERBE LTI,
swedenborgite @ {b 7 R 1% (Nao.geCaoos [
o,o7)BE4SbO7 &i%éﬂ\ Ca + [ — 2Na O)%
Haf )iz k- TH RO Ca MG IZH Y A
Fis LS TE 7, 7z, bromellite (BeO)
WEXED 7T 7 A2 T H[BeaO3] 7 7 A X
— & AR HAZELE 7z ShOg N IR D B D

(Huminicki and Hawthorne, 2001), 4], [A
U £ #1 @ swedenborgite 7 B2 2 W\ T
SEM/EDS Z3#T & XAFS T & - TRk D
EHOF(E L Sh OB OER EIT > 72, %
L. bromellite 257 - FEFMZAET D
e, HERS X REPIEEANT
swedenborgite D FFEHIE I O FF IR & Ak
WEOWREEAT T2,

BFHT ORER, [Rl—#dh T Ca 2 & Tr5E
& B FE RO IR BIES ST, ERAMRIC &
LH0t1E Ca 2 B DT L Vi< FET 2,
Ca % & Lo 6 B © ¥ % {b % M pk 1
(Nao,gscao,os)BE4.beO7 N /Eu\ ERASAN:] X

NaBesSbO7 & 720 . Na ffDZEfLTix72 < Be
JEDRKMaZz R~ LT\ 5, £72, Sb d XAFS
HIE S XANES 227 LA Fatd5 &
swedenborgite ™ Sb X 5 i CTH 5, HifE L%
TEFRAT OFE R . swedenborgite D& dh i 13
Na 7% 12 fHD O (TR L TV 5 Ik &
SbOg /\ i fA, BeOs MIHi{AA 5D, Na-O +
DU A C ¢ #il )71 0> Na-O PRI BRI L v
> 3 KOFFHEY, ShOs NHATE c il
J7 M@ Sh-O FEREIX MMl 3 RDHFBRR,
F 72, BeOs AT % Be-O FEREIL ¢ Hii /7 1)
O FHIAE <. Na, Sh, Be Izt NN D% M
oL LY ¢ #AMO FANCAFTET b,
swedenborgite O JRF D Z FEREIZ IV TEL
AN & T 2 LB FICKRE T
DR BT=, K- T, swedenborgite |% ¢ i )7
D ETICEROMY 2 F 6 ek m Rt x
FiBH T & %, KIZ swedenborgite @ BeO, U i
& & bromellite (Hazen, 1986) (28 CiRE
\Z & % Be-O HHt &L fE G A OB A T 2
& swedenborgite © BeO, MU ifii {4 D 7E = 23 FE 47
ICRENWZ LA LT, IRVWREESEIRIC F
VT swedenborgite 13 bromellite &2 ) K Z W35
BRMEEZ RO Z ENHIFFCTE B,

Keywords: swedenborgite, bromellite, chemical formula, structure refinement, dielectric properties
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IRERRT K& 8L LU EE B et #RER  DE mmiE iE

R, SEARE L RALREEEE) , RS CGRAL KRR 7 1E)
Crystal structure of low-symmetry cassiterite
from Ohtani mine, Kyoto, Japan
Kazuki Kanazawa*, Takahiro Kuribayashi, Toshiro Nagase (Tohoku Univ.)

EUBDIT  #A(SNO)ITIETT &tk D RFRM: %
b, KT —EDIM TH D Z &k
FIZH BTN D 23, RN TITIE 70 btk
T H DD RO T 5 (Gotman, 1938;
Hutton, 1950), Gotman(1939) (35209 il
R T RIRIC DWW TR A IE DT & DB
WA R LTV DA%, Hutton(1950) 13 84 H5 A
WO 7R NEA BV TR i 2 8152
Lol I nNamELTWD, 2, HFM
TR 2 R TR R AR B A IS BN T O
WA TS IR, ARBFSE TR R
BILILPE DA % ¢ B FE IO L 723
(R WT, e R Bl EE S 7= {231}
oydik & {1113 IRk Dk hl A 2 HURE AL X R IE]
PrEIT L0 AR FREAR T O JRIA 2 B & 2>
D2 EEAMNET D,

EB ¢ i HEE N Lo A ISR L TR
BRI E2 d X OVEE S AU R B A R

BE 1% #5 (JEOL JSM-7001F) f+f J& O = % )L & —
Sy BOR X #R 4y e (Oxford, INCA)IZ X B{b2
KELRCAIHT . BAAE S X BRI RBR 21T o 72, B
il i X BRI SRER 13 R D4 533 B H
D U7 S s LC R B B X RREIT
7 (Rigaku, AFC-7S) % FH VN TAT o 7, i Al i
fEHTIC1E SHELXL-2018/3 (Sheldrick, 2015)35

X O WinGX (Farrugia, 1999) % & ] L 7=,
FERLEBLE ¢ fhlCIEIZYIE LR O
SEEMBTBIERIC K 0 | W &R e A
RY A ZAa =R RS, MPREOKT
DIfERR T & 7o, ALFHAR T CTlEmi ol & b
Ti PMEILHE & L TR ST,

X BREHTEBROMER, IES R OHADIE
95 ZE[MHE Pdo/mnm O YEIRHI 2 ik D B2
B X, {23130 CIXE F &R T
{111} 75 38 CUE HLURHS R LA T AR SRR 23
RS T, IR BRI SR T o
ZEMBEET VIZOWNW TR B E OB %
1TV, {23133 Tk P2/Im €7 /L@ R EA ¢
HAKL 72 o 72, P2Im &7 VIRTH AL E & A0
PLBIZAFET D SN DOV A BIEEMTH Y |
FERIZ Sn O HFRIENBENL, 2O &
V{23103 D REFAPE DAR T IX G A A > D Fk
FFHIREANC Lo Tl &R IND T %
RSB, —J7, {111} Tk P2/m &5 v
L P2 ET/LD R ENRRREICKL 2ol
WET L OERIIXIHROOFmETH Y | (KD
LD Sn YA N SEE e R OLE N BT 4
52 LICHYT 5, {3 oEITE S
ICIRETETE LT, 2 DOokiE CZEMRE
DRI D AR B D,

Keywords: cassiterite, single-crystal X-ray diffraction, optical anomaly
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& Al-CaTiO; A7 R A4 b DEEZAL
KRR, ERATIR, AMAVERS CEABEE) RS (WMILARE)

Structural change of Al-bearing CaTiOs perovskite
Takaya NAGAT*, Naoki TAKAKURA, Yosuke MATSUMOTO (Hokkaido Univ.)
Xianyu XUE (Okayama Univ., IPM)

Structure change of Al-bearing CaTiO;-perovskite synthesized by the conventional solid-state reaction
method was investigated. Chemical composition of Al-bearing CaTiOj-perovskite showed that Al
exchanges Ti and the solubility of the Al component is up to about 25 mol%. XRD patterns indicated a
series of morphotropic transition from orthorhombic to cubic via tetragonal. The orthorhombic phase
appears at 0 <x < 2.2 in Ca(Ti;_,Al,)O3_5. The compositional ranges of tetragonal and cubic

phase are narrow. The tetragonal and cubic phase were confirmed only at x = 0.23 and 0.25,

respectively. NMR spectra showed Al occurring in octahedral, pentahedral and tetrahedral sites.

X UBDIT RWFFE Tl CaTiOs < 72 H A
b ~D AP OREEICEH L, BEIEICHE S b
254k & BRI D\ CTRRET % 4T - 72, MK}
DT, FA Ve 7204 GO
Ti* % 3fil5 4 4 v CERT 2B O EIE L
FRMEMES e, B5inE L OBEfRT
WFZER D b T B, —J7, HIERGEHRERNY
B WTIE, MgSiOs 7Y v ¥<A4 b ~D
AP O, R Rk EE L O
BRCHUES E - T 3 2 & v 5, ABFSE
DTFu 7l L TCORBDEETH %,

EEBRFIE CaCOs, ALO;, TiO, D& Z
BER 1% DAL A3 Ca(Tiy_,Al)05_s & 72 %
Ko IThkA rxcFE L, EEEMREE - RS
DR L 72, 1300°CTHI 50 IERSHERL L,
AW L 72, BUNGRRHE, X #RIEHT RO
SEM-EDS i X Y A AH o [F5E & L2
DEBISNTELIT 272, 72, Al DJFPTEE %
2720, x <200 L 22 EIGUEHZ D
W, TALICHT 5 NMR HIGE % [ 1R B

BEYVEWFERT O L FEAM BT TT - 72,
WREEE CaTiOs a7 2Hh 4 F~D
APOREEIL, TivkERT 2B clRT b,
PR 13 Ca(Tiy_,AL)O; s TH X Zx =
025 TH Y, Tl ETix CaALOs &
CapAlyOsn HFET 2 L5k d 2 b
Potz, £72 XRD DfER»L, 0<x<2.2
TIES R TH DD, M EB % ET )
THDBE, Al DBEEICHE N 3 ok E &2
L 72D, W DD — 7 DERPLIE A
bx =023TIHIESMR, x=025TIEZ)T
R L, AT 4 buvy 7 aiEA R
T bbb (B R &L iR DM
RGP I3 AR D THEV) . x = 0.1,0.15,0.2D 7K
Elo 27Al © NMR HIE DAER L, Al OFhL
BRESIZFEIC 6 B TH 225, AP+ & Tiv D
Huctl S BERKIEOERKIC X b, i 4 Bz
25 Behzo Al FETE L, EERICIT Al D[
RO XY 4 A7, 5 AT 5
Dbl

Keywords: Al-bearing CaTiO3, morphotropic transition, XRD, NMR
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AujxAgiTe: R 85 krennerite (x=0.13) & sylvanite (x=0.32)

Dt mIEE T & BEE
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EEIMYDIEHEIEF

(FER), Mk GRAER),
B HERR (BHE)

Crystal chemistry of AuxAgxTe, minerals: structure analyses

krennerite (x=0.13) and sylvanite (x=0.32)

Ginga Kitahara* (Kumamoto Univ), Akira Yoshiasa (Kumamoto Univ), Hidetomo Hongu (Kumamoto

Univ)), Makoto Tokuda (Tohoku Univ), Kazumasa Sugiyama (Tohoku Univ),

Koichi Momma (National Museum) and Ritsuro Miyawaki(National Museum)

The structures analyses on krennerite (Auog7Ago.13Tez) and sylvanite (Auo.ssAgos2Tez) were performed

using single crystal X-ray diffraction and XAFS (X-ray absorption fine structure) experiments. The

chemical formula of krennerite and sylvanite can be expressed as Au*">(Au'2xAg! ) [Tes ) [Tea]* 2 Te?,

and Au*'(Au'" xAg!’y) [Te2]*2, respectively.

AuTe, 5l 77 /0L O calaverite 1% £ T Tl
A rarrval— MEEEZFFDH, 10GPa Ll
FOEETTHIO THAMESEIZZ2 5, Auld 1
i & 3HIRIENZETH Y . AurAgyTealH A
O Au FRAF A EES TN D
B RAFZEIZZE ST calaverite Tlid Ag &%
x=0.0-0.11, T ¥ x=0.14-0.25,
sylvanite TiX x=0.27-0.50 DFHAKEIH % A7
D& S TE 7 (Cabri 1965), 4la] x=0.12-
0.13 0B krennrite %5, L. krennrite &
sylvanite O Ag DG A BITHE D HEIEZE(LP Te
DOFEGIREER EIRA LT,

Cripple Creek, Colorado, USA P& krennerite,
¥ £ ' Emperor Mine, Vatukoula, Fiji P&
sylvanite ([ZDWT, ALFHAA AT &V I 7 4k
$ R-AXIS RAPID (T & 2% Hiif i i i |

krennerite

XAFS JIEZATV, ZHVE TITHERT S h
72b D LMD D krennerite,
ORI, AL FREEMED e 2l 7o,
TEEAT R R, WG (CIEE LT Au ORI
KO EREINDENRH D EBHRTE T,
F72 Au & Ag WERTLHHOFETD, o
A BRI L C (A, Ag)-Te FREEED RAFEHY
A ZEFRR LT, BEOIEAEREAMO Te-Te B
BB S 4L, krennerite (Z1% Te-Te-Te 2 /L
—7[Tes]* & Te-Te 43 F[Tex)*, Te* A A Dk
EHALAE £ D, Sylvanite (X, Te-Te 731
[Tex]* D& & 0 #k S 41 5, krennerite DAL
A 1E . AH(AU A [ Tes | [Tea]* 2 Te?,
sylvanite DILFR0E Av* (Au'* 1 Ag ™) [Tea]2
LERED,

sylvanite

Keywords: krennrite, sylvanite, single crystal diffraction, XAFS, chemical formula
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Fe, Co 8 & U Ni &1 Pentlandite DG4 A 9 DIRE

A ELALCRAER - B L), MG GRAEK -
HHIM (BK - 2,

FLILFIIE CGRAEKR » 4:A40F),

&),
AN CROK - i)

Cation distribution in Fe, Co, Ni-bearing Pentlandite
Takumi Ichimura, (Tohoku Univ. Eng.), Makoto Tokuda (IMR, Tohoku Univ.),

Kazumasa Sugiyama (IMR, Tohoku Univ.), Akira Yoshiasa (Kumamoto Univ. Sci.),
Mikouchi Takashi (Mus. Tokyo Univ.)

Pentlandite (%, Fe,Co BEXUNi R R+ &5
BT L R e B0 ThHD. BAL
HCNT T e Fe L7232 fH D S IR - 30,
F£72 4 HO\EAEFEMO)IB LY 32 fHO I HE
ﬁ:fr%(MT) TEB BRI T DLE LT AR E 2 1)

FRAYIZIE MoSg(M=Fe,Co,Ni)&EV Ik 2
T S HU, Tsukimura(1989) iL Sudbury %
pentlandite Feq.49Nia 57C00.03Ss @ MO LT MT
Ji5 D Fe/(Fe+Ni) kb2 B4 HUEL D R A FIIH L T

AEEb o7z, ZOIORRITBITDHAF 4340
DWREIZIE, BITTHEOV T F NEBENLT-E5
FLH HUEL(Anomalous X-ray Scattering: AXS)ik
DR I8Y — NV LIg0EGD . E T TAMIZETIL
AXS % H\ T pentlandite @ Fe,Co,Ni 434 D
RIE AT

AREHI R RREHI LIV ERLE
pentlandite Z-f FHL7-. EDS (ZX S Hr >
TR, FelZlE NI EALZFE R THY, A4
Y ORBEHPIRBEINDD, AW CTIIAEEET
V% Feq 1C002Nis 7S5 LT AXS ffMT 21T o7z
AXS FEBIL, WEMEER 2T Photon
Factory BL-6C |ZC,Fe 33T Ni WIS £ D
HIpDTFLX—D X (Fe:6.96keV, 7.09keV
Ni:8.23keV, 8.31keV) % FH N TIT -7z

# B TR OWINEIT A THR LAV ARG R
DT VBB CRB LA A2 b
FANw 7 % Fig.1(a) BL (bR T . Fe lZD
VT, MO BEDMT EHHDF ARG Fe 5
HOBEO TR — (KA T 53 b
FANPMBICE T2, —HF NUIZ DWW TR, MT
(ZDZa NTARPBLIS AL, Ni (3 MT JiED 7

ZHALTOHTED LT, ZHBD R
KX pentlandite DFGA A AR T 55T
WFFEDRE R LB HE A3 5 (Tsukimura 1989).
% H |2, violarite { Fe10Co04Nij ¢} DL Fa &
T, BT E DB R 2@ i b i)
D AXS FEHTIZ OV THE 5.

-1 (@)

Figure 1. Cation contrast map of pentlandite;

(@) Fe-AXS (6.96keV, 7.09keV)
(b) Ni-AXS (8.23keV, 8.31keV)

Key Words: Pentlandite, Anomalous X-ray Scattering, Cation distribution
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EEIREKEE i lvaite DIEERRHT - Fe¥ Fe*B XU M* D5 %
H B#OKER Y, JNG% 2, =N 3, R 1ILFRIE 2

(AR BT, 2 AR &, HOR &

GINN

FEI i)

es =3

Structural Analysis of ilvaite: distribution of Fe?*, Fe** and Mn?**.

Yutaro Inoue', Toru Kawamata?, Takashi Mikouchi®, Kazumasa Sugiyama?

(*Grad Scholl of Eng. Tohoku Univ. *Institute of Material Research, Tohoku Univ.,

3The University Museum, The Univ. of Tokyo)

[ 7w ] EEJK 8k 8L ilvaite (CaFe?",Fe’*
Si:07;0(0H)) ZEFAIRE P21/a D& 21,
3FREDKA A )NHER (Fell, Fel2 ¥
KO Fe2) 5. LT, NmEEFEHD
Fe? 36 LY Fe D371 db 2 WML\ A 1
GHSID Mn B L ARV A R o
TWD Z & BRI S 3T % (Takéuchi et.
al,, 1983) . L2>L, Fe*'B XN Fe Nk
AL TWVD Z &2 EENIORTERE
L O Mn D4 AR B9 2 WFZE 13RI, 0O A
WZH Y, F VKRR SR ST
boHLEZLND. A, W TE
T BE T HIAD = R X — (KA % FR
MEIZHW D X BB EHELEZ VT,
Mn % % &7 ¢¢ Bulgaria Smolyan £ ilvaite
(Cay 00Alo.01Fe?"1 31Fe3*0.99Mng 6aM g0 05S12.0007
O(OH)) % R BFIT, X #t 2 % HEL ik
(Anomalous X-ray Scattering: AXS) % H\»

T, Mn*", Fe* B L O FeX* DA 2 e LT-.

[3E5R] Mn SFHEICER LT, FEMOR
2% 6 FEF O ilvaite O ¥4 i fiE AT
(RIGAKU XtaLAB Synergy) =17~ 7-. %7z,
Mn &8 &DHKH 2\ Smolyan FE ilvaite |2
AL TlE, WESERAFERT BL-6C (2
BT Mn-K WIS K OY Fe-K Wi Hi
il AXS HIE & 1T 72,

[FER] PRSI OSSR, i E THt
HINTWD, Mn BHESE AT

A DO, % LT Fell 38X Fel2 Jif
DA—=H Y L TINTA—=4 ¢ & p A
THIEOMBBEREZHERTHZ LN TE
7. HEE AXS JIZED S, Mn (X Fe2 i1
BRI BL & (Fig.1 a) L, Fell 33 XY Fel2
FEZIE AR LW EA B L=, 7,
Fe?*|Z Fell B X W Fel2 Y1 MCIZIEHISE
2 Ai(Fig1 b)L, 1K o ED PHEIND
EELFE A OB —8 35 2 L 2 EEE

FREET 2 L TE T
(a)
-5.00 3.00 1.00 1.00 3.00 x
-2.507 7 T T
1.50 F62
-0.50
0.50° N
1.50
X 1 1 -
(b)
-5.00 3.00 -1.00 1.00 3.00 x
-2.50[ = T
“ Fell -
0.50 ‘v:.i &=
0.50| Fe12 7
1.50F
Y 1 +

Figure 1. Cation contrast map of ilvaite; Extracted
from the energy combination of (a) Mn K edge -25
eV and -150 eV (b) Fe K edge -3.5 eV and -150 eV.

Key Words: Ilvaite, Single-crystal X-ray diffraction, Anomalous X-ray Scattering.
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Cs XMFEHE O ERERS X REERT:

BiKE B D RFRITIR
] A #38 (1 B R BRI, TR B R -N-BARD) | RIF T (1L A K- BRAlRL) |
RINE e SR Bese B T) | R Z* (1B K- Behl k)
High-temperature single-crystal X-ray diffraction study of
Cs-exchanged chabazite: a crystallographic study

on dehydration behavior
N. Kawata (Yamaguchi Univ. Sci. Tech. Innov., Hiroshima Univ. N-BARD),
K. Fujiwara (Yamaguchi Univ. Sci. Tech. Innov.), M. Ohkawa (Hiroshima Univ. Sci. Eng.),
A. Nakatsuka* (Yamaguchi Univ. Sci. Tech. Innov.)

1. IIL®IT

RIREATANCThDLEWAITENT AT
RN EL THLILTEY, BEE — R F ik
THAUTHGKIZE END R T F bR E A
DOELHDELTHMHASIL TS, BATADAA
VEBEESI DR ESIZT L — LT — 7 Ky T
RNERGA A ORIOFE AAER A KREBE-L
TWBEEZ LD, EDT=DMILNDKSIT-&
RN A A O f L E A B DM T 5
ZENEETHD, FRIKD FEEDEFR 1L
DO AAEHORESZHDITIL, K3 DRiK
EBEPANLIEDNANTHD, mEICTE AT
HAE S X B ERENT OZEW A IZIX=IRT S
DD TEE 4 DOIHNERGA A [ N FAE
THZEEREL ., EOMWABRRIZIIT DK
TGO (5 A BB IUTLED ASHANERG A A
DOBENOFEMZRE LTz, AL CIIZEHR A D
B PE TR EF L TOBN RO HTIA
T =R LB B~ R A A (Ca?,
Na*Z§) & Cs ZHLU 723 0Bk 0 ik 28 Eh &G4 5
BT E i HLAS i X SRS fETA21T 572,
2. FERRLFENT

AR TIEA LT (USA) BED RIRZE WA
Bk S (Car.67Nao.13Ko.00Mg0.02S10.02)
(Sig25A13.79)024-12.53H,0 & V=, AZH: BG4
F v (Ca?', Na7e&) % Cs"CAHAT 72012, 1
M @ CsCl /KK 80 °C T 64 A IR EH AL

EAT o7z, IWEIILERE DAL ZEF AT
SHT-EPMA IZ&D | 7K &I TG-DTA 2LV 15
7oo Hiffidn X SAEERTClZ CCD Y X 1A
P&t (Bruker smart APEXID) (Z 0 [EI 9758 FE | E
AT o1z, WIEITIXEE BT AR R 2 1 %
FAVY, =R (23 °C) +50 °C+100 °C+150 °C+200
°C O CRIPTIRE RN EZIT o7, MGk
#Ak12i% SHELXL % fv iz,
3. EREEBE

PRED LR DZEWAT DAL, Cs &2
BLRIT 91%ERED | ZHNERGA A D K5
DN CSHIATHAS N T=Z NGy Do T, BhAE L X 4R
ST T, 27—V Ak T 2B 15
FEE— 22K T DT AT HNER A A A
02T, S A RDORD AL FRRLIME 5
WrE:—%+ 5T, INHEBFEEY—
~OJF T assignment 225X 72305 e/ AL
ICLOMEIERE B ALK LAT o7, ZORER
Cs* D AL TAA L ASHATNITFEE L 727>
ST T IR A WNE A A i 2 AU L T=, 2
Cs FEIEA BIAEL /23 X CTOWRE T RHS
7o FHRIBROE S A ROELIZE R T5&,
Cs ZHATOFENCTRONTZA A F Iy I 7e 53 i
PERGA A BB LR HRAYIZ, Cs JEDORE 5A
FIIFKRETIZEAEELET | Cs' Ca?'ie
AR TREE D G & <A 352 b

-7,

Keywords: zeolite, chabazite, high-temperature single-crystal X-ray diffraction, dehydration, ion exchange
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Ca0-Mg0-Li,0-V.0s 75 vV RIZHEIFEHI VA MINSA +

EMN)TA4TA FDORYE

EREYV) hDOFRMAREER

BT ER AR B K EE)

Crystallization of Cristobalite and Tridymite in a CaO-MgO-Li,0-V,0s
Flux System: Isothermal Heating Experiments of Amorphous Silica

Toshiya Abe* (Yamaguchi Univ.)

2019 & 2020 FORFETIE, U D
fiemz HAQ L L7z CaO-MgO-Li20-V20s
(Ca0=0.35)7 7 v 7 A CORBREZRE L
7o 1050~780°C £ CHIRMEL L 7= 1% D%
HRGHIFERR TIE, 900~780°C TH#(Qtz),
M) F 4 ~A FTrid), 7 U AT A K
(Crist) B bz, —F, FERE VB
(Amorph) Z 5 5B L 72854, 900~
T80 COMAEER TIX Trid NA LTz,
800~880°C DR NNENEER CI%, 870°CLA
TC Qtz WLEFTH DD, Crist HMES
Tholz, 7272 L, 1000 X 900°C D ANER,
FRIC R FER TIX, IR EMD Trid
NEATH -7, ZD X 512, Trid & Crist
OibHBIRICIT E L ARHZR R S 2, A0F
ZECI Trid & Crist D258, EHERE
B 52T 572912, Amorph % H VY, 840
& 900°C % LT FIRNNE IR 21T > 7,

X\Z, Amorph % HH¥EW'E L 7= Z NS
Bz X 5 XRD JERRO—F %77 (Y
71 15wt% 2, 840°C, 0~400hr), #EHT,
KRB FED NG 7T v 7 ARBREL, 52
bDOTH D, KIZRT L HIZ, 200hr £ T

1ZI1E Crist TH 57, 400hr TITIZIE Trid
Lo T, Crist 1Z0hr THEDHND

35000

~~~~~~ Amorph 15% 840°C Ohr

- = Amorph 15% 840°C 100hr
Trid —Amorph 15% 840°C 200hr
—Amorph 15% 840°C 400hr

30000

25000

20000

counts

15000

10000

5000

20 21 22 23 24 25 26 27
26(CuKa)

DT, FRBETERIND EBbd, 2
72 L, Ohr Ri sl TIZHREE 55 <, [KAEIZY
ZhLTEbD T, —F, BEMTHD
Qtz O & HIEFE D L, 900°C D
FERCTHRBOFRBIE LN TND, 2L,
100hr T% Trid @ v — 7 23888 511, 200hr
T Trid O & & 729 Crist 235{HE L TW 5D,

AR, Amorph & HIEFEEIE VWb &, %
HETIE®H 508 Crist Wi b A S T S,
%IZ Trid NEXHDD Z ERAL NI -
72 NABCIRD Trid &/ Crist fifgh 3z
BETE D2 200, W TEIREE T OWME,
REIZLEDEITHD EBbid, 900CD
RN Trid DNEZHIZ/e 5 DIE, 840 X
D 900°C DA Trid DN ES TH %
72 TH 5D, AL, Amorph 7"H D Qtz
FERLD AT Z R D 2 R G & T o T 23,
Trid FHZ2 & T 25 LTI AR ERNIE S
niz,

Keywords: synthesis, flux, amorphous silica, tridymite, cristobalite.
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HNHA NI A I x TR ESH
%m0 72 IR SR © L HIERIN TR O fk S8 98
Br & HRE L C, EE F COMBRE-HEL
fEmHFgE STV 5, FWIREHE CTLER
calcite 1 1Z=EIE TH 1.5 GPa C calcite II {2,
# 2.0 GPa T calcite Il |ZfHEERE 35, — 5.
THHY LD St R° Ba &V ol A A
BOREIRITLHFEITIANY A MTIIRES T,
ARG IRV AT IC W, EE ST,
WERT LR T NRIEREIRIE I LT T A
(ACOIZZ N DD REE LRI A EH
T-#ICRE b & ¢ 5 2 & T, KA 72 Sr, Ba
AT EEEFICRV AL I VYA N
157~ (Matsunuma et al., 2014; Saito et al., 2020),
ACC Zif%H L72BIEIZ L - T, Ba/(Ba +

Ca)lb I K 0.69 L7225 T A R H L,

BN RN M2 I v A4 L 5
169N LTz, /N 7 N& TRy & 5 REg
WHMET 7 2 A &S Z H > witherite
ThHDHN, ACC ZfEHT 5 Z & T Ba &Ik
GETHINYA NN EENTEZ &S,

AW TIE Ba 8L i A FOEET
TOMEELEBIE LT, mEREITxa L
> ME600 um DX A ¥EL RT U ELEL
W, 41 AH ) — - X ) — )L % E T
K& L, MR X #EHr/% — 1% KEK PF
BLI18C T#J20keV D X #& HWT, A A —
DT L— MLk THRE LT,

X 112 Ba 2 502 mol%® B /LA kD
BIE T COME X o —rkmrd, fifk
2P A FTiX 1.8 GPa T calcite I 725

calcite Il ~DAHIEE AL INT-DITx LT,

Ba 8o /YA R CIIMEBEBIIBE S
2o T, Ba R 8.2 mol% D WY A KT
HREEEOERERNGE LNz, T, A1 b
&N B 7 7 A MMEE % H D witherite

Keywords: calcite, barium, high pressure
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BERIZN)IDLEELHILYA FOBETTOES
ez FTRE MAECRARER)
Pressure-response of Ba-bearing calcite
Hiroyuki Kagi*, and Ayaka Saito (UTokyo)

~OHER BB S e o Tz,

1250 K LA Lo EiREHTIEI YA SO
113 SRS RERA A > @ disorder (2 K - Tl
9% (e.g., Ishizawa et al., 2013), —J5, Ba
ZEte VYA N TIERESRMET 113 K&
23T % (Saito et al., 2020), Ba Z&ied
VA MZHEA RSB TN 5 72
DIZEIRSA T IREEA A4 @ disorder 23
ol LRIRT B & | T CHAR AR
PV 113 KE BT 2 ATREtE S &
5, LALLM TIZRTEOICHEETTS 113
FHIXIE U7 & & T, & T CHAL R ARE
B LT REEA A 213 disorder DAREET
HDZEBomroT, WAV A NMIREER
Ba PMHEEHIZIRDIAEND Z LT, Y
A FOEEFCTOFEHPRE LT EH
ERBH ST,

M
\_JL_J\__/\_/;\\_

6.9 GPa
6.0 GPa

S5.1GPa |
4.0 GPa A \ A

2.7 GPa A ’\
1.7 GPa \ J‘

o2 104 20018
0.7 GPa o 17 |16
" | " 1

5 10 15
20 (degree), 20 keV

Intensity (arb. unit)

20

X 1 Ba B 502 mol%® /%A DE
JE T CTOHER X BREFr & — FRFE
DEFIIANYA ND hkl %~7,
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ERERBEAINDODLEEBALEAILYA FEFRAD
L-Z RN X UEEOEY AH

A EF*,

sz, IMa—

4 (ROKBEE)

Incorporation of L-aspartic acid into calcite lattice through amorphous
calcium carbonate
S. Marugata*, H. Kagi, K. Komatsu (Univ. Tokyo)

1. BELCBIT

REEH N7 LITIEALFA b, TFaF
4F\77 —7 74 VO 3EHEOLIELRS D,
NAF I A TNICRE I N HEN RIEY
LLTHIbNG, RIRDIKEEH VS 7 LTI
DR AHMY & LTE TN, ZDHY A
HEEREDITZE E LT B Kimetal. (2016) 1%
L-7 287 ¥ VE(Asp) 2 B U REE A V> 7
LD EEIRIKIER > DT S 272 v 4
FETHICEHRAT 3.9 mol% D Asp 23HLY
A FE N RS 0.395% RS 22 &%
WE LA, —J7, EREREALVY Y L
(ACO)E#EH L Rtic X b ke h v
A PCRBEERRKERA 4 v & EREECTH
DAZFHZZENTEEZZEIMEEINT
vy 3 (Matsunuma et al., 2014; Saito et al.,
2020), = Z T, ACC %%XEE L7z ifbic X
D, A A MEFRICEREOERD T2
mbﬂin5®@ﬁ&m#a%zto$m%

iH%F@Aw%aﬁMm%ﬁmbt
w%4F®AW%ﬁ$ SoNn=Hhnv A4 b
DG m_omfﬁ«to
2. SEBHE

KB L 72 0.1 M NaxCOs /KIATR & Bk 4 7 i
BT L-TAXNTZEFVEF L)Y A%%?ﬁﬂu L
72 0.1 M CaCL /KigW % 1:1 TIRG L7z, &£
KL 728 % 5] A L 72tk ﬁ*¢f
HZMEL CTAsp LD IAA 72 ACCE AL 72,
ACC % 0.8 GPa T 10 4r[MIIE L 72212 25
C 200 °CC 2 KN L T, Brokhs il
Bz, Zh oo EHCR L <, LR
KEK @ BL-18C THIR X #RETHIE 21T -
770
3. EBRERLER

HIF KB D Asp IREEH 0-0.8 M D #ifH
TACC AR L7z, K1 I{L N KEE A
Ny LOER X BREHT X — v BIRT,
Asp Z & ACC 3k} %Z 0.8 GPa ICHIEL 72

Keywords: Calcite, Vaterite, Amino acid, Aspartic acid

*Corresponding author: marugata@eqchem.s.u-tokyo.ac.jp

@Japan Association of Mineralogical Sciences.

#2200 CicmEhs 3 & AFf r e 77
— T 74 PR L 7z BT O Asp IREE
REMT 2iIcoNT. v¥—2rD7a—F=v
Ze @A~ 7 F RSN, HIRETR
D Asp HEFEDS 0-0.4M DOFIFHTHALH 4 b
D 104 KD dfEIZEHRAT 0204 %, 7 7 —
T4 D 011 KD d it 0173 % KT
L7 TNOLDFERIIINLIA P 77—
A4 FoREERIC Asp 2ELVIATEN B Z &
T, BEREALEZDLEZOND, dIHD
EZEMEDOLLI A S Asp 37 7—774 b &
DALFA PEEFICHRY AT T W E
EBRREIND, E7z. Asp IREEDIEINT 2
WCONT AN A T Fa, b5 A UE L.
c WIS IEIR L €. TS 1.15% I
MELZ BTz, AR TE LN
ACC Z#tH L Chtidfb L7z Asp Z &L v
# 4 F i Kim et al. (2016) THiG & iz H v

FA L IFHERANTO Asp DECEDN 7 5
ERRBINDG,
d-spacing (A)
34 30 2_/‘4_,,_/——*

=Calcite oVaterite | "

Intensity (normalized)

Intensity (normallized)

9 TRERE 5 6 118 120

28 (degree). L=0.619 A 26 (degree). A=0.619 A
1. Asp-doped CaCOs(/E)& A ¥ A4 b D
104 SR () D X #REHT X 2 — v a 1ZHHFE
KIEHRHF D Asp/(Ca+Asp) %K<, Asp &
ot v—2v 7 e 7r—F=
VIHRELNG,
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M WERINE ) BB OIMFRIFE &
TEPICETLBHETOELR
RIEGAIA - GRAER - ), Prvves (BRZEIEHN), YEZ (bX - &),
PALR (BAFEALEHE)
Mineralogical property of a silica potassium fertilizer, “Keisankari” and

its dissolution process in soil
Hiroaki Ohfuji (Tohoku Univ. Sci.)*, Hiroki Takeuchi (Kaihatsuhiryou Co Ltd.), Yo Toma, (Hokkaido
Univ. Agr.), Tomoji Hanyu (Kaihatsuhiryou Co Ltd.)

IZL&HIZ

NP WERINE | 13, ARKIIEEBEORIFEYD
(EXEEFEY) L L TELDZ 7 IA T via
(ARR)WZH Y 7 L3750 E 2N L TRk
BER T 2 Z LIk o THOLND I Y BEIY
REBE (Be3 mm ORERLR) T, FICKFEAE
Bhe LTRSFIBENTWS. A 2B HEWIZ,
THEF NS L= A By B FERRE
(T T RAR—=)) L U THRED/AEIC
BT 570, O UEITLHED—DOTh D
BV TNIMZ, T4y ESEIZET [T
WESIIEL | it I, Ko S SO HE & D 1)
Iz RTH D, FMBET 40 HFI2PE Y B
&, A SN TE2gmIERITH L3, £ D
T 22 SR SRR & R T OB Sy
DEHBRIIRMOEFE Lo T, £ 2
T, KR TR FE E MRS X,
FNBIZAREANDZ EE LT

MEFE

FRIDO 7547 v 2B XN WEEIE |
ORERSEY OFFRIE, FAREIES - (L2 oFTic
I, ¥R XRD, SEM-EDS, FIB-TEM % i
L7z, £/, BERcoTHRIEHEBRZHRH~N
B2, #EER Y FERWIEA ROAF AR
tHEEF L EL L T WERINE | ki (5%
2mm BZE) ([ZoW T HWiE % Bk L, SEM-
EDS THIZ - i &1T-o7-. 728, #E»1r%
LETH D0, K0t ikEligs, (b
ISHTIMMLEL 72BN SV TIE, Ar A A U HF

B(/azrtvsyvari) yyy) 2l

HREER

P WERINE ) 1%, VA7 40T A b
(KAISiO4) & A7 v~TF A b (CaMgSir07)
X 0 HERL &S+, SEM-EDS BZRDfEE, BiE
IRk~ ETESRE (~100 pm) A 72 L,
BB VIRIE ORI Z2 BT 28k %2 =T 2
Rl A FOAFRBR T L v [E
L7z TP WERINE ) oW 2815395 &,
FABIRF IS UC, JEEHEERL O S il h &
BaIZEIEI > T LR A LT,
F 72, BT IEERRL NI 204 LT
Wiz, T Nh~F A FOERSTHD Ca &
Mg DZE 534 O EEAHBA 23, i 1% 35 H
FTICRELSEBILLTNDZ ERSho Tz,
—F5, WVFT7 4574 NOERITTHD K,
Al OZEBMISAIITIRE BT 2L, *
OIREWRADORE L ZNS/NE o7,
PEXy, BERCBTS NFWERINE)
DAL OEIX, B VAT 4 T4 b
RO EED DA rv~TF A bk
FV (Ca,Mg,Si), BWIVAFT7 1474 FIPBHD
K, Al, Si OEHITHEFE0 TR
ST D L HERI SN S, BEPCToF
WHOT7 o ARH A LA — L& ELL
o2 L, =0 ECInEk 2 k3 2 S8 O 5
RO RE AR, Y RN 72 & & HliH T & i
X, KBRS RGOS~ B
L EMREIND.
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pressure
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Back-transformation kinetics in high-pressure minerals
T. Kubo*, K. Kamura, M. Imamura (Kyushu Univ.), Y. Tange, Y. Higo (JASRI), M. Miyahara (Hiroshima Univ.)

High-pressure minerals stable at deep mantle pressures have been naturally found on Earth such as shocked
meteorites and diamond inclusions, which provides important constraints on detailed processes of planetary
collisions and deep mantle dynamics. Because the timescales are limited in these dynamic processes, the reactions
often remain incomplete and/or metastable state. Additionally, it is necessary to consider the possibility of the
backward reactions to the low-pressure phases. The kinetics on the forward reactions have been widely discussed
for this topic, however those on the backward reaction had been very limited so far. Here we present some
experimental results on mechanisms and kinetics of the back-transformation.

A conventional method combining MA-type high-pressure apparatus with synchrotron white X-ray (MAX-
80@PF-AR NE-5C, SPEED Mk.II@SP8 BL04B1) was used to observe back-transformation behaviors and their
kinetics at 0-10 GPa and 300-900°C by collecting XRD data every 10-200 sec. The starting materials are
polycrystalline ringwoodite (Rw), bridgmanite (Brg), and lingunite (Lgn), those were synthesized by using
another MA press (QDES) at Kyushu Univ. in advance.

Time-resolved XRD measurements have revealed that, in contrast to Rw that simply transforms to the low-
pressure polymorph olivine (Ol), Brg and Lgn do not directly transform to their low-pressure phases, but through
the amorphous state. In Brg, the amorphization temperature rapidly increases with pressures from 300°C at 1 GPa
to 800°C at 7 GPa, whereas the crystallization temperature does not. As a result, Brg directly back-transformed
to high-pressure clinoenstatite (HP-CEn) at around 800°C and 8 GPa. Analysis of kinetic data on the back-
transfotmation in Rw and Brg by the Avrami rate equation suggested the rapid nucleation in Rw to Ol and Brg to
HP-Cen transformation, and slow nucleation in the crystallization of Opx from amorphous Brg. The
amorphization kinetics of Brg is too fast to be constrained by the present kinetic data. On the basis of P and T
dependencies of these reaction rates, we can construct P-T-t kinetic boundaries for survival of high-P phases and
formation of low-P phases in a given timescale. For example, in the timescales of 0.1 to 10 sec generally
considered for shock events in the early solar system (Fig. 1), Rw transforms to Ol at 700-900°C and 800-1000°C
at ~1 GPa and ~10 GPa, respectively. Brg is thought to become amorphous state when decompression less than
800°C. At higher than 800°C, Brg rapidly transforms to HP-CEn, and then low-pressure CEn (LP-CEn).

Both high-pressure and low-pressure phases are enigmatically present in shocked meteorites and diamond
inclusions. To precisely understand their P-T-t histories, not only the forward, but also the backward reaction
kinetics shown here need to be considered.

1100 T T T 1100 T T T
Back-transformation 400k 0 015 Opx crystallization

1000 | to olivine 4 1000 |- from Brg glass ]
10% in 0-3% 90% in 015 =
900 F 0% in 10° 1 900 e 10% in 01 Brg directly back
/ Jo in 105 — transforms to
1000\ et
800 / 1 goof I

- 10% in 10s I HP-Cen in 1 sec
700 7 700F  Amorphization
of Brg

600 - 1 eoof (Breglass)
Survival of ringwoodite

Temperature (°C)

500 4 500 ) ) . ]
Survival of bridgmanite (Brg)
400 1 400f ]
(a) (b)
300 . . | . J 300t L | . L 3
0 2 4 6 8 10 0 2 4 6 8 10
Pressure (GPa) Pressure (GPa)

Fig. 1 P-T-t kinetic boundaries for the back-transformation in ringwoodite (a) and bridgmanite (b)
estimated from the experimentally obtained kinetic data.

Keywords: high-pressure mineral, back-transformation, kinetics, shocked meteorite, diamond inclusion
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THYY MLREBEHIZE TS
Al ZEOE|AKT) v oTF 4 bOFFETEEEE
BYHH EsE*(A R - Bl L M, JIIREE(LER - Bt EMT)
M. AMESS (FEX - GRC). RE=A (JASRD)
Possible compositional area of Al bearing anhydrous bridgmanite

at the uppermost lower mantle condition
Masamichi NODA*, Toru INOUE Sho KAKIZAWA and Takaaki KAWAZOE (Hiroshima Univ.)

Toru SHINMEI, Tetsuo IRIFUNE (Ehime Univ.), Koji OHARA (JASRI)

Al [ZHEERZFERK S 2 ETILED 1 2 TH
D, N4v 74 MEHETIZ Al DIZEA L
T~y A7) v¥~F 4+ (Brg) #
ICEVE T 5, BTE Brg H~0D Al Ok
IiE, F o~y ZEPRA L RFRREE R
GKEBEE D 3 HEAGFET S EE2ZLN
T %, SEfTiFgE Tl T % Brg o1k
YRR A FEECBEET 2L Mk F o
< v Z7EHMTIZEACREINTES T,
F oA BRERIENORE T R o 72
(# 21X Irifune et al., 1996, Kubo & Akaogi,
2000; Kojitani et al., 2007), JCfTiiff7E ClEHF
WE L LT RERCHREN 7 X2 v,
ERBEN T A THALE S —2b b
D HEYE O KHWEKDMEE X R
25 DIKDFADAHENEDS B - 72,

INE T A 13K Brg DK Al ETOD
B ZHO 2 IcT 520 HREYE L L
THI7ADMERH TR Y 7  EKEET
FREEER A 1T - 72, HARYE I3 AN &
B A EEL, 4 D0HLZ AlEZ D
Okl HEL 72, MEERICIIERERRYE
GRC FHEDJIHH~LF T v e rEmEFRE
#:i& (ORANGE-3000) Z v, T~ v b
Nt EERSett & A8 E L. 28 GPa. 1600-1700°C
< 1 KRR, 2B L 72, R 72 < I
IKGEMCTHABIA R L 7272 O #5237 2

7a v &b EPMA %\ C{il % © Brg ®
LAHEHEIE BSARBETH o7z, L7230 T
XRD 7 HAG gt & N v 7 #i A & Brg DL
FHR % B D o 720 2 DFER. 1o THFOD
i % KARE T Brg (A1=0.025 pfu, #8275 F 4
v2) DEABICHEIL, £ Al BICKST
Mk F = v~y 7 EIA Brg 2F1ET 5
AIREME A ERE L 720 LA L8, BERKIA
BRI DA Al > 0.025 pfu fEI T I3
B OHAMHOFE 2 NEE T Brg DL ALK
ZIEMEICHEE TE Zr o 7z,

BT T I3 R FR AR E R K Brg © Al
> 0.025 pfu fEIKCOBEHEXEHS 2210 d
% 7z INEMRSFIREA] 2 1 IRefi] 2> © 100 FRFfe]
IS Z CTIRERFE R CERRYRE O @5
FEFAEEE W T{T>72, £ LT Brg ZHi
MEI®LZLICXY fil% D Brg DERS
Wraikdrz, fEE. MgO fIfIZENIck T
% Al > 0.025 pfu FEIH T D /K Brg DFTEA]
RETEIH2SHH & 2> & 75 5 72,

References

[1] Irifune et al. (1996) Phys. Earth Planet. Inter., 96,
147-157.

[2] Kubo and Akaogi (2000) Phys. Earth Planet. Inter.,
121, 85-102.

[3] Kojitani et al. (2007) Phys. Chem. Minerals, 34,
257-267.

Keywords: Al bearing bridgmanite, extremely anhydrous condition, the uppermost lower mantle

*Corresponding author: d190007@hiroshima-u.ac.jp

@Japan Association of Mineralogical Sciences.

-R3-12-



R3-13 —BAEEIE A O AR R E 22021 FE S - B

Density deficit of Earth’s inner core revealed by a multi-megabar
rhenium pressure scale

Daijo Ikuta (Dept. Earth Sci., Tohoku Univ.), Eiji Ohtani* (Dept. Earth Sci., Tohoku Univ.),
Hiroshi Fukui (Dept. Mat. Sci. Univ. Hyogo), Tatsuya Sakamaki (Dept. Earth Sci., Tohoku Univ.),
Daisuke Ishikawa (RIKEN / JASRI), Alfred Baron (RIKEN / JASRI)

Precise information about the composition of the Earth’s core is critical to understand planetary evolution
and for discussing geodynamic behaviors, such as the core-mantle boundary heat flow. Our knowledge
on the Earth’s core is based on comparison of laboratory measurements with seismological observations,
informed by meteorite composition, and indications of the Earth’s core temperature. One of the most
interesting results of such work has been the suggestion that Earth’s inner core must contain light
elements because the density of the core, as determined from seismological measurements, is lower than
the density of pure iron, its main constituent, as determined from laboratory measurements and/or
theoretical work: the density deficit of the inner core has been considered ~ 4%. However, this conclusion
relies critically on an accurate pressure scale to relate laboratory generated pressures to geological
pressures. Establishing such a scale has been the subject of intensive research but still involves
significant extrapolation and approximations, especially at higher pressures of the Earth’s core. Further,
a pressure scale to the multi-megabar pressures is indispensable for discussing super-Earth planets. We
report here the first primary pressure scale extending to the multi-megabar pressures of Earth’s core by
measuring acoustic phonon velocities using inelastic X-ray scattering from a rhenium sample in a
diamond anvil cell. Our new pressure scale agrees with previous primary scales at lower pressures and
also shock compression experiments, but it is lower than previous secondary and theoretical scales at
Earth’s core pressures: previous scales have overestimated laboratory pressures by at least 20% at
230GPa. Our new scale suggests the density deficit of the inner core is ~9%, doubling the light-element

content of the inner core.

Keywords: primary pressure scale, high pressure, Earth’s core, density deficit, inelastic x-ray scattering.
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The electrical conductivity of (FeO)m(Fe203), iron oxides
at high pressure
Shuhou Maitani* (Meiji U.), Ryosuke Sinmyo (Meiji U.), Takayuki Ishii
(BGI/HPSTAR), Saori 1. Kawaguchi (JASRI)
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Tadashi Yokoyama: R4-05 - R4-09
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[R4-05] Desorption behavior of heavy metals from contaminated soils: A surface
complexation modeling
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[R4-08] Variation of lattice constants with Na substitution in biogenic
aragonites
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*Taiga Okumura', Masahiro Yoshimura’, Toshihiro Kogure' (1. Univ. Tokyo Sci.)
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Tokyo Univ. Sic, 4. ELSI, 5. National University of Mongolia, 6. Tokyo Univ. )
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Analysis of molybdenum adsorption formation on oxide by surface
complexation model

Akihiro Okuyama” (Kanazawa Univ.), Keisuke Fukushi (Kanazawa Univ.),
Teruhiko Kashiwabara (JAMSTEC)
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Particulate plutonium released from the Fukushima Daiichi meltdowns
S. Utsunomiya (Dept. Chemistry, Kyushu Univ.)
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Study of absorption characterization of radiocesium for environmental

mineral -Possibility of absorption in amphibole and feldspars-
Hiroki Hagiwara™ (Japan Atomic Energy Agency),

Hiromi Konishi (Niigata University)
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Speciation and solubility of arsenic, lead, and cadmium in contaminated
soils from Kamegai mine tailing, Toyama, Japan

Gankhurel Baasansuren'”, Keisuke Fukushi?, Akitoshi Akehi'!, Yoshio Takahashi?, Natsumi Takeda',
Xiaolan Zhao* and Kazuo Kawasaki’

!Graduate School of Natural Science and Technology, Kanazawa University, 2Instutute of Nature and
Environmental Technology, Kanazawa University, *Department of Earth and Planetary Science, The
University of Tokyo, *Faculty of Science, Chang'an University,’School of Sustainable Design,
University of Toyama

Mining extraction and processing generate large volumes of metal-rich waste tailings. This tailing is
considered to be a principal cause of soil contamination in mining areas. Once these toxic metals are
introduced into soils with surface water, they can be transported deep into the soil and into
groundwater, threatening environmental health. The objectives of the present study were to determine
the speciation of As, Pb, and Cd in soils from the mine tailing area, by employing a sequential
extraction (SEP) and X-ray absorption fine structure (XAFS) so as to better understand the solubility
of these heavy metals in that area.

The study area is located south of Toyama city, Japan. The Kamegai mine is an abandoned silver mine
and operated from 1596 to 1680 and again from 1887 to 1898. After the closure of the mine, the mine
tailings from the ore processing were left in mount Hachibuse. A total of 32 soil samples were
collected in September 2016 along two sampling transects near the mine tailings. A total of 5 water
samples were taken from the Oguchi river and its tributaries at sites near the Kamegai mine tailing area
in October 2018. Soil samples were analyzed by using six-step sequential chemical extraction and
XAFS for chemical speciation of As, Pb, and Cd. The major cation and anion concentrations of the
water sample were analyzed using inductively coupled plasma optical emission spectroscopy (ICP-
OES; ES-710, Varian Inc., Palo Alto, CA, USA) and high-performance liquid chromatography (8020
Series: Tosoh Corp., Tokyo, Japan). The trace elements of water samples were analyzed by using an
inductively coupled plasma mass spectrometer (ICP-MS; iCAP RQ, Thermo Inc., Waltham, MA,
USA).

The results revealed that most of As in the soil is pentavalent oxidation states and is adsorbed on
primarily goethite and secondarily ferrihydrite. The As(V) favorably can adsorb to the ferric oxides
under acidic conditions, while it prefers to desorb from the minerals under alkaline conditions. Results
showed most of Pb was adsorbed on goethite which is rich in the soil sample. Based on the SEP, the
high ionic strength and/or slightly lower pH solution can lead to the significant release of Pb to
solutions. Cd is mainly adsorbed on clay minerals. Due to the high cation exchange capacity of clay
minerals, Cd placed in the interlayer can be released with the other cations with high concentrations in
the surrounding solutions.

The river water in this area is characterized by low ionic strength and slightly alkaline pH. The
concentrations of Pb and Cd in the river are always less than 0.07 ug/L, while that of As in the river
sometimes exceeds 10 ug/L but the concentrations of Pb and Cd were low. The solubilities of heavy
metals in the river in this area are consistent with those predicted by the chemical speciation.

Keywords: arsenic, cadmium, lead, solubility, contaminated soil
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Desorption behavior of heavy metals from contaminated soils:
A surface complexation modeling

Natsumi Takeda*, Baasansuren Gankhurel, Akihiro Okuyama, Keisuke Fukushi (Kanazawa Univ.)
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Interlayer structure changes of experimentally weathered phlogopite

Sayako Inoué” (GRC, Ehime Univ.), Kenji Tamura (NIMS), Kei Midorikawa (NIMS, Hosei Univ),
Toshihiro Kogure (Univ. Tokyo)
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IIARMRIAZ2 SN2, EHIT, Cs' OWL A5 « [EH 7E A
J1 =X LD EBIRREFHIIZEAETHILTD
720N, ARAFZE T, A4 A HERICIVEDN
7 N LRV ZERED & A S OFENT 21T\,
LERE B TOSS ORI O T Rl i % &
=T,

HBEBE TS ER AL, 2
FEFHORIICEI DM K & Al OAF L AZHL5E
BRadTolc, B—DFETIE, F9° NaCl B
HCEEREMD K & Na 2481l Na o=
B2 LTz, &512, Na B E /A IM AICT
RIRICINZ., Al ZfEMIcE T4 2R (Al-Phl)
%187~ Al-Phl ®O—EFIZoV Tl 180°C Tk
BILF AT -7 (HTAI-Phl), % D F1ETIE.
BERA IM AICL IR CALBEL | BBz Al Y
& ER/E1S7-(KAI-Ph), FHEL 723 O e
REXE IR X BRIEIT (XRD) &0 fiffE 0
TP EHRTEMIZ L EHIE L 7=,

Al-Phl & HTAI-Phl |22 Tl LS5 HT
DFERNG, A AZHALERIZ IV ER] K 28 Al
LSRRI NI Z LD R C& T, Al-Ph &

HTAI-Phl @ XRD /X% —>HClid 14 A OALE
(S — 7R SR N RSN, KW
THROHNZ 10 A B —2IZ b o7, (b2
FHLAR AT E XRD OFERIL, EBOLOFEH, & i
12 Al & Te/ R —3F% 2T/ NERITRRRA T
WEEREE . DOV E DRSS LI iE 2 £
DIZEEIRL TN, BRINTKTN Al A4 %5
LN —IF 2T MU B EZFF O E I
I, %A T PRSI B K L JES 1
Ay 10A FREE AR D TS, — T,
AR OMRERE G FFOL AL, BIRE
FEEEE T T 14A OJE IR A, 20
fZ&F]HL T, Al-Phl & HTAI-Phl ® HRTEM %}
EHATV, B Al OTZREZE T2, T DORES:,
Al-Phl & HTAI-Phl {28 —3% 2T /M fk
TARREENRES LIS THHZENHALN
(2o, 2, 2FE O R EIT BN T
RBATHEFHBIESNT, BT, 20250
FEHZOWT K fafilBi 217787224, K
BAFNALERS% O Al-Phl TiZ 10A B2 Ao
7o BIEFIROAL TR AT DFE RS, 20D
10A JEITEHIC K 25 D ERHEE 2RO
Sy KRN Al A A G e N —IF 2T A Ml
OGN EENTWAEEEZ NS, — 17 K
faFNRLERE% O HTAI-Phl ® HRTEM 4Tl
10A B ARUE (14A J8) O 78 Ao,
SEOMIZERb SN, ZOfE Fi%. HTAIL-
Phl (& ENAikTea g o Al Kizik
I ARSI PITHEE L THRD S URIAEE
RSN T-ZEA2RLTWS, 4%, 2FRIHDR
B CRLNT RO fE M iEZ i L, Jg i<
SO ZER DT A G2,

Keywords: phlogopite, weathered mica, interlayer structure, HRTEM

*Corresponding author: inoue.sayako.nr@ehime—u.ac.jp
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Saponite - ammonium interaction
-Reconstruction of ammonium concentration of early ocean on Ceres —
Hiroto Tokumon1®, Keisuke Fukushi2, Yasuhito Sekine3, Kousuke Inouel
(1. Kanazawa Univ, 2. Institute of Nature and Environmental Technology, Kanazawa Univ,
3. Tokyo Institute of Technology)

B L AR LS A TSN TE
0. FHEEDOEETIRY THD LI, ITFE
HHEINDRIKTHDH,NASA O K— i
Mo, LAZIFEMIICT BT AA A
aie T =Y MBI R A NISFEIET
D EMGIoTWD, R A MIEFED
KPNZAFET DA 4 v & BRI 5
2o, FOT o=y LY
FA MEIEEE LV RIFE L TZWED T
VES T AREAZ TSR LTV D ATREMER
W,

77> K% w7 €7/ (Walsh et al. 2011)
& LT BN D KRG CTlk, BEBAK
I, KES TR EOE KT AKEOHIE
LT HBFE T, B L A2 G KB
BREHNEE - E2RELTCND, T UE
= LY RF A RS L AW
BIFL7 =0 ABEAHECEIX. T
VE=T A ) =T b L ADA
BIZOWTERTHIENTED, ZDT®D,
T U AWIIIECE O KB 2 BT 5 2 L kK
ERSEMICEE CTH LN, KEETICLE L
INBYV AT A b Nar-NHA SRR E O fE T
RIZICHE SN TV, & 2 TARIFE T,
ZFOYVRF A b Nat-NHH8RARE DM E %
EEPIITWD EonzERE F—r ok L
AREIZ I DRI G R & RS S/ D
Z & T U AWIMIMEECTAE LR o
T RS U LREOHMRETL RS D,

AHEHT 7 = I X LEMA SO G AR

Keyword: Ceres, Saponite, exchange coefficient

FARTHDIARAT F-SAZFERA L, E
BRETYRT A FOJEHIGA A 2 2 #a TR
%17V, Nat: NHatA A 2 fipk % 8:2~3:7 D
HPHIC R D XY R I A b T %4E
B LT, IR A AR A 7 r~ b
757 4 —KkOICP-OES IZTRIE L7z, &
WBHOA A L EEEZ o X TR A NEH
B4 HOFE%E B TERT L,
Nat-NH @ PFURE KT

(Byyp)(aNa™)

(Byg+)(@NHF)

TEINS, QORDOA AU EHERIZHONT
I, JIE L7z pH B RO IRE 2,
by — KXy 7 —Y GWB O
REACT (2T Na+-NHM SRR AFEH L
77

HEDHER AFLALEL  1OEET, B
fil~ NHa 2 HU D A 10724, Natds g sk
~HTWLS BERER A SN, F7-. Nat+
NH SRRSO\ T, BARDLLMETTH
B — E OEN S S VESE & L C A
HLHI ENTET,

L1%13VERL LT- Na* : NHa 1 A U Hp %
8:2~3:7 »H 7% FTIR THIE L., =D
RAEART MAVIX U TET T, Y
—_UT 4 COREMEE RS ST D T & T,
EEROFEE F— 2 IR 7 — & & Lok - Bt
ATV, ' L AP O KEICB T D654
TR AR T 5 TETH D,

- (1)

K(Na—)NH4) =

Corresponding author: mm00533@stu.kanazawa-u.ac.jp

@Japan Association of Mineralogical Sciences.
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Variation of lattice constants with Na substitution in biogenic aragonites
Taiga Okumura*, Masahiro Yoshimura, Toshihiro Kogure (Univ. Tokyo Sci.)

Lattice constants of many biogenic aragonites are known to be different from those of abiogenic ones.
To reveal the origins of the differences, we measured the lattice constants of 14 biogenic and five
abiogenic aragonites. Axial ratios (a/b and ¢/b) of terrestrial molluscan shells (land snails) were similar
to those of abiogenic aragonites, however, marine molluscan shells showed the largest axial ratios,
followed in order by brackish- and fresh-water molluscan shells. The aragonites with larger axial ratios
showed a higher concentration of Na. Furthermore, the axial ratios of a marine molluscan shell decreased
and became comparable to those of abiogenic aragonites by heating at 250°C. Na was homogenecously
distributed inside the crystals before heating, whereas it was diffused out of the aragonite crystals and
locally concentrated after heating. These results infer that variation of the lattice constants in biogenic
aragonites is caused by the substitution of Na* for Ca?".

% DEYIRRE D & WG ZIEEYRIFE O
boLBAZWEER > EEZLNTWVE,
o, EAESE (Pmen, a<ce<b) kI3
R (a/b B X c/b) BEVRIED LA T
BREWEWIRERD Y, Z OJFRITHES
WICEEN 2 HHS T ICRR T 28T E A
TH b LRIEX N7 (Pokroyetal.,2007), L
L. ZORITHIE TN DIdikED 3
oMK EBORTH Y | EYRIFED H
LRI RN R TH 2 0 I EAHTH
%, F 7z, FEGESLICE TN B 73
KO ZE Z THME DB S 22T, ARBF
JeCi, IFEMRFEO D bh 5 Gk
CERK), BEEOH: 3 1, wkEDHH 4
T, kAo Hidt | 8, dkEo Hisk e il (H
LT THEEIM) & 6 naI2 0T,
WA EREN L ZDFRF IO W THH AT,

AR X #RETIC X ) SRR oS ER %
HIE L 7z f5 5. IR S o b v © ol
KoFhid, BEE < WKkE < HKkE <
WKEDHBZDIETH -7z, £72. Na DEH

BALVIE EEERIKE o7z (BEL T b i
BEEL R0 R0, alihe c k<
7%5%). &o T T EBZALDJHIA L Natic
L3 CDEMEMBERL T3 2 &AM
X7z, KIT, KA D T 7 ¥ (Haliotis discus)
D HiEERE % 250°C TMEANT 3 & | fifiK
INE K R VIR S & A & RS e fE
72 o 72 MBI O Hi DIt % EE
FEME T MBS L 2T AL ¥ =47

BX MRHARIC X D5 & INEHT I Na
DG — I L Tz oic X L, il
BB IR DIE & AL OFEITZ DD
AL, RFTICIRE L Tz, T
HIZ VA LT\ 72 Na 285 INEC X o THESI%
Tobikdctxnd, UbErb, AP
EdH oA IR TERIE, CziE
al7zNatiCX o CBlEE b ¢EZ LN 5,
THICHE ) B OWE O 7o, #AkF D 11l
DA A v O ZEHL T3 il
%2, Cl izt A hinn rs,

OHIC X 2 IO F[REH S HE X b D,

Keywords: biogenic aragonite, sodium, lattice constant, axial ratio, biomineralization

*Corresponding author: okumura@eps.s.u-tokyo.ac.jp

@Japan Association of Mineralogical Sciences.
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Formation conditions of calcium carbonate hemihydrate

Mai Suyama*, Keisuke Fukushi, Takuma Kitazima (Kanazawa Univ.)

SEAE, Zou et al. (2019)ICCTIREEHA L T L
1/2 /K141 (Calcium carbonate hemi hydrate:
CCHH, CaCOs-1/2H,0) 3 ¥ ¢ & T H K
X N7z, Zouetal (2019) % CaCl,, MgCl,, Na
LCOBMREIRET 5 & 60 itk CCHH 28
Ed 2z ERL T3S, CCHH I13#iEk i
BEICHFET AP ORG AR INE -0,
HARFICHIEL T 3 a[REES @ WA, R H
RELTIIFRA I N Ty, HiBk Fco CCHH
DK Tl 3 7201, CCHH D4k
HoBELABETH D, £ T, KiffEid Ca.
Mg, CO; % & G HIHAE 2> O Kk 4 T iRESE T
KAV 7 LD ERASL Z LICXD
CCHH ARG EHO 2T 22 L 2HW
L7,

YRR © Ca 21 0.05 mol/kg —iE & L,
Mg #J£13 0~0.07 mol/kg, COs#EFEIZ 0.01~
0.11 mol/kg DHiFHICHE L, AFEEH%Z 1T 72,
Na,COAW % 35 U 7= K[ % MG BAAR e &
L., 25°COA v F axX—ZHNTRERER—X—IC
X0 60 L 72, Wik, &EW O pH % H|
ELIEE®IC X 2 B EE % 1T 72, B
TCICHRAEZCEMSE L, BEZRI R,
AT R X $EPTEFXRD) # FWToOHr L 72,
MRBRFEREEG T 7 ARG EE
(ICP-OES)ic X b Ca, Mg ¥ X U° Na /% %
EL7, WELAZpH, TArAh V=74, Cai
E. Mg iEE s X O Na 8 & 91 ClLIRE
% Geochemist Workbench (GWB) (Bethke,
1998) @ REACT iICA L., ARv =z —Y 3 v
AEEITH) L CREOEREZEIEL 72,

XRD [H#ff 8 Z =V S AAF A b NT T
A+, 4 Fairs 4 b (MHC), FES
E. CCHH o 5 O BYI»iEiE -,
CCHH o4z CO;RE E Mg BE 23t
0.04mol/kg U FZFRZ, 13L& A L DM THD
bz, 63DV v 7 CCHH o[l v —
s I N Yy Iz 30HTHY.FD D
bligtAEDY 7 ik CCHH &34 b
F72EAT A4 P EHFEL T, Mg & COs
LA & %12 < Nishiyama et al.(2013) 12 THA

5 &7 o T2 IEENE Mg BRI (AMC) 1 @ il F1
IZ® %5 TiE 60 4 o ) GKEE < 1% CCHH 4=
BT fER 3, MHC & IESE o »p3 45 L
720 7272 Lo REHITENT 30005 6 B F
TOEBYOENZBZ L 25, JEENE D
5 CCHH 234 L. Z D% MHC ~Dinfh
MR XNz, HBIERIC Mg D% & 7R\05
tRic W dH CCHH AR HER X i,

Zou et al. (2019) T Mg Of#EDS CCHH @
ERICHETH S L BREL TWB 2, Kif
75Tk Mg EEhhwvwiffcd zd CCHH
DEEHFED bz, Mg B & COEE 24t
IZ 0.04 mol/kg LAT O Z&MFELUANCHA MRS X
Nz ki3, COzEEE & Mg iR Hic K 4&
TE# R < & CCHH 1o} L T4 s A3 @ AT
THONITERT D ERRBL TS, T/,
Mg # X 08 CO:iEfE 25 < 72 513 & CCHH 28
BT 2ECoORBIZEL 2%, AWfFE T
CCHH L A% A+ EeAN"T T4 FDREYDR
Ronizzeh» o HELEMHTH 2 CCHH 1T 4
NFAPERTITAOHIRETHSE LEZD
N3, £7-. CCHH ® MHC ~DUifs iR &
N7 &5, CCHH 12 MHC D REiEE L &
Z b,

Fukushi and Matsumiya (2018) X » 7 v 4 4
b, 7723F4 8, X774, MHC, 4 %
A b, JEEE Ca JREEHE(ACC) DR ERE D Xt
Bl % nF-8.48, -8.34, -7.91, -7.65, -6.58,
-6.0 TH %, CCHH 2 ACC k b &5E T,
MHC X Y ANLE LGS MHETH 5 & fGamfT T o
nNd, Lo T, ES MHC & ACC D
hRICH 3 2 LA HEHE N3, MHC XY %6
a7 setb 2 53 2 RABRKIZT A VA3
3% (Fukushi and Matsumiya 2018), % ® 7=
» CCHH X7 v 41 VI F-AE 3 % AlREM: 28
\», Fukushi and Matsumiya (2018) i MHC
BTAHIMOKERay Pa—L LT3
WEI N T3, MHC & V#8775
VRS BIERINTWE, Do, CCHH
b MHC &Hic 7k Vil oKE % il L T
AEELRBALS T LTHEI2D Ltk b,

Keywords: Calcium carbonate hemihydrate, formation conditions, precursor, solubility
Corresponding author: mai_1910_s@stu.kanazawa-u.ac.jp

@Japan Association of Mineralogical Sciences.
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The reason why the air in pores specifically reduces the dissolution of

carbonate minerals
Tadashi Yokoyama* (Hiroshima Univ.), Naoki Nishiyama (Univ. Tsukuba)

75 A TR BR IS 22 KOFAE T D A faFofk g
TIE, ZEKUCHE LIS R 2R DT

HEIE B M OFE &R G272, TIHE HIE
(ZRAT S S BTHR N S W E T RS LD,

KBEAAT L CE R DM (X 1), IR HIZ 225
FTET DL, IREEHEIL OO TR EE X
REUETL, DK TR EERR I D 5
ARV RENWZENRI LN IR>TWDE, Zo
FERFKRDO—2L LT, [REEHE I X AR H
BEEBPRENTD, KEFIZEEH L HE
DYERLA AR 4312720, KIEED KERSr T
ORI IS EVIAMRNEE A FIR N EN
FEZABNDE, LinL, OERSBWNLOME R
B, RBFETIXENHIZ OV TRRFTLTZ,

IKIEDESIIKIEE I LT IR R K&
AT T, ZBRICIDEBR ZERBOGIM

BFAT L DR BEZBLIZHLNVET LT
ARG S T2 KO Wi E X1, Calcite DA
4 nm THHOIZHFL, Silica DA 15 nm
ThHD (MRS 10 pm OEE) Bl KR
HWEAKE IR L2t RO LO%)
RINTDDWS3, FRERIE S 1 D KNN3
TEiT, ERDHFE T TRERE I O HiH
ENRESFRH—HEB 2D,

KIS AR D IR S B O e A K
ELDD, AREXCEREIY FIROWE %
N TKRFRR D WA FREAT ST R, WA
FHIZET D ETORHOBENTHEVBRDH
nighotz, 3705, KIEDRR HE TR EE

@Japan Association of Mineralogical Sciences.

FIFR B LA B FIR BB & TR S DR A
WL 72 BRI LAV, [EIBRD 60-80%F2 A3
K THHTWTh, REEH L5 O HiH
FEIXAIFTRRED 30%HT#IZ T35, ZDZEN
O, RERIEILY I OBEEN TS PT K O i i
WHTEMZNEHEZIND (X 1), FEBRIZH
Wb TR, IRIBHE L I IV KL DRI
TEAVNLTHIET 25 G 0134L, EiREEND
BT CEAV M TERT NI EERIBL
TNDb LAV,

KEDEESDELNE?
KEOHERREDENE?
ERBEHNODERDEN?

KIRE A LIz

1 REIFKRE T OO E X

Keywords: Carbonates, Dissolution, Pore, Water film
*Corresponding author:

t-yokoyama@bhiroshima-u.ac.jp

[1] Nishiyama & Yokoyama, Geochim. Cosmochim.
Acta, 122 (2013).

[2] Yokoyama & Nishiyama, ACS Earth Space Chem.,
4 (2020).

[3] Nishiyama & Yokoyama, Water Resour. Res., 57
(2021).
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B s (SRR - e, fRHEAN(K-INET)., BIfEEE A (ELSI),
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Solubility of Amorphous Magnesium Carbonate at Low Temperature
Takuma Kitajima(Kanazawa Univ. Sci), Keisuke Fukushi(K-INET), Yasuhito Sekine(ELSI), Yoda

Masahiro(Tokyo Univ. Sci), Baasansuren Gankhurel(Kanazawa Univ. Sci),

Davaadorj Davaasuren(Mongol Univ), Yoshio Takahashi(Tokyo Univ)

HWERKRECTIE AR T HF A b R
~ 7 AV A4 e & oD Mg RIEEHE D
B o s, Mg kg T CO, D AT 72 ek
e L CoiEHMEE SN TE Y RATOD
g EoELic X 3 CO, BlE 7 m+ R
L 72 Mg IREBIE OB 72 & D% D
frb T\ % (Rigopoluos et al., 2018),

B o) 2 ElZz o 5 7 uh )i
& O PABHI BRI (22 s R ic % < FETE
L. K&K CO, ZHk & 3% Mg IREBHEDH
AT L T %, PRSI < I3RS A i Mg IR IE
Al = AN Tff&’ﬁ)o%i’b%@ﬁ'ﬁﬁ[%fﬁf
b HBIEME Mg REH (AMC) 23T H L T

w3 (Fukushl and Matsumiya, 2018), L > L.

FHSM D CO, [EHE 7 1 & R0 T DFSE
idV&<\%i%ﬁmﬁaﬁ)*tvafwx&uaf%

T v A ) L R BE N R O FE %ﬁ

(oA 3 5 08, FEHIFHIC 317 28 HE 1L
AEﬁbhfw&moik\AMC@%ﬁi
T2 2L, B CO, I o7
Mg N TR I T2 LETH
% o AWFSE CIHKIR S T D AMC B O
RED ) &AW T A7 ) EHHE R L
D Z AT > 72,

Mg 5% 0.05M, CO3 £ 0.05M @ MgCly+
6H,0 — Na,COs IR &R 500ml % #J 800 I
vy 70 v oL, v 7 it pH - Kilk
HIE P UEIEE L, FEAE 3 X BRET (XRD)
& X BRI Y6 (XAFS), Wk 13358 S 7

Keywords: Amorphous Magnesium Carbonate, Solubility

*Corresponding author: takuma.sizen@gmail.com

@Japan Association of Mineralogical Sciences.

7 X< FH 56 (ICP-OES) ic T Mg i
JE 2 WE L7z, 2 Dtk iBk{bE = — F GWB
ZHWT AMC 04 4 VigBEZ2HH LA
MRS % AR o 72, T 61T, BIRTAHAKL -
T/ A FrAry 4 -AMC BREWMEE
A F v 33k 500ml & pH % 9.5 ICFHE L
7= NaOH A 500ml i +4 7 BIRfE X 25
800 Wil v 7"V v 7" %47 5 7=, FREUER LA
b & FIRRICIAIREE 72 D - 72,

2020 4 1 A< Olgoi #lic THIK T Dk %
BokL., Kil-pH-TAH Y =7 4 ZHEL
77o 72 045um D7 4 L EX—TIEEL 72
WK D EER ) % I E#Z I ICP-OES - {4
su~ b 777 4= CHEL 72,

FEEROFE, AMC (1395 T (800 HFfH)
FCEEVPRONT KETE IV LEL T
/AN TEBRIENRINS, T2
T CHRE X LT 5 IR T ORI X
D HEEEIC AMC DRRERRKE . AMC
PEE T VB TCT VI LRI NI,

Olgoi il T D BFAL ARG R &t %2 1T - 72,
WHAKDE D & LM ~D Mg RE DR L
KER T Oz AMC RRE o R EZA{ X
BAELTWB I ERND o7,

BHSHI D CO, INGZICBE % 7 u+ 2 DB
fRC AT 3 2 IR O B 7 — 2 LA
BT 2B A IR TH 5, RWFE IZEHH
WD CO, NEZ 7 vt 2DfIFICEST % L
EZ b,
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Mixing of carbon element in iridescent labradorite feldspar
Yasunori MIURA  (Post Yamaguchi Univ.)

Iridescent labradorite plagioclase is “environmental mineral” that can control carbon element. The

recent analytical electron microscopic observations reveal that carbon element is detected in lamellar

texture with higher carbon at Ca-rich lamellar parts. Possible carbon sources are expected from

biological fossil and limestone (local geology) near the samples as well as air-water environments.

LT EEHEOT 7T R4 MRIEA
DOFNHG: (VT v R) OFHEIT-S
2o MRFOE BRI L 2 T A T hkiE
BUEL (AT BRI 2% - A A o TRESBLER)
B LR T RITBIE Lo 7o, A

TITR T IRBLE CIRFE LR AT 5,

BIAFRBHT X 2 5680 sk ORISR
Tdb 5 DN HIERTE ) T OMAOIRA DB T
B L 23 A CO2 Rk AT A TE M (1K)
XL TS EEbhs,

FAFHBDOBHABRREOFLE AREAT
Tl RS () IS T 2 T
N BE SN BN RBIRTH D,

MBIRES & ER S 2T LM IR = KBS

(PFEAEZE, #E, ki) 1ZZ20&EFHRO [F
FTBig ] CTRIGBNRIKCIX BN & 725,

SR DOWHIALRE D IR B EDEF G- VN
RBRIET & 7 Z ik (Hpitk o v E H5 o d
) THLmRFELMMHLTND

%@ﬂﬁﬁ@f@@ﬁﬁ@%ﬁ\ﬁﬁﬁh
ROBE (FIRAEDM) (TIdRE () 58
FHOREADEL L, KO FERIEA L

HIE RFBEE TR DN LY JA FHEERFIC

Keywords: Iridescent labradorite, Carbon content, fossil and limestone sources.

@Japan Association of Mineralogical Sciences.

HWEIL L CEREERIIEE L Eb S,
BB TR MSSE (FESEM) I X 2818 &
P OFELTILL R FE DB L T D EFTRC Ca
GHENEL D LIREENEL o,

Fio. T A TR OEEMED 72 < e A
KDT AT HIEND L EZHRD IR L TWDFr
WAELN TV D, ZIUIHEEN 2 DODK
RORBRONEIIHGT 208N H D, Z
NETHE TEZ TN, BITEOELD
BIRND D LB XD, EACREEICARTEN

TR BN HRE T dH 5 05, MER AR D BRBTHERE
W (RFEOKH) THd D,

FLH KT TFROLIICEEDLN
5, 1) A VF vV ADTTT RTA b
REAITRFELZH LA TE DR T
b2, 2) [FIEEORHAEBRBILENO R
FR Ca EAENNT A T HARED D R FE DR
INb, 3) AW E L TRELUIM DR

AR (Bi) B"EZHND [1-3],
ZE3CER : [1]Miura Y. et al. (1973): Geol.Soc.

Japan,11,145-165. [2] Miura Y. (1982):Am. Min.,

63, 584-590. [3] Miura Y. (2006)IMA-2006 (K
obe) 1348, 163.

yasmiura50@gmail.com
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Oral presentation

R8: Metamorphic rocks and tectonics
Chairperson:Shunsuke Endo, Yui Kouketsu

Thu. Sep 16, 2021 3:30 PM - 5:00 PM Zoom Session 1
[Chairperson]

Shunsuke Endo: R8-01 - R8-03

Yui Kouketsu: R8-04 - R8-06

[R8-01] Verification of problems in Raman geobarometry
*Yui Kouketsu', Yuki Tomioka', Tadao Nishiyama?, Masaki Enami® (1. Nagoya Univ. Environ., 2.
Kumamoto Univ., 3. Nagoya Univ.)
3:30 PM - 3:45 PM

[R8-02] Rheological study of ultrahigh pressure metamorphic rocks: an example
from Jadeite-quartzite, Dabie-Shan, China
*Katsuyoshi Michibayashi’, Kouhei Asano', Tomohiro Takebayashi' (1. Nagoya Uni. Env.)
3:45 PM - 4:00 PM

[R8-03] Constraint on deformation temperatures of the Karasaki mylonite,
western Shikoku
*Yoshihiro Nakamura®, Kazuhiro Miyazaki' (1. Geological Survey of Japan, AIST)
4:00 PM - 4:15 PM

[R8-04] Coalescing detrital zircon geochronology and litho-structural mapping
in identification of MBT in Himachal Himalayas
*Dyuti Prakash Sarkar’, Jun-ichi Ando’, Kaushik Das', Gautam Ghosh? (1. Hiroshima Uni., 2.
Presidency Uni.)
4:15 PM - 4:30 PM

[R8-05] The Physico-chemical evolution of carbonaceous material during low-
grade metamorphism of Archean stromatolites by Raman spectroscopy
and carbon isotopes
*Kiran Sasidharan’, Madhusoodhan Satish-Kumar', Yoshihiro Nakamura?, Tomozaku Hokada®,
Hiroaki Ohfuji* (1. Niigata Uni., 2. Geological Survey of Japan, AIST, 3. National Institute of
Polar Research, 4. Tohoku Uni.)
4:30 PM - 4:45 PM

[R8-06] Frictional melting process during formation of pseudotachylyte,
Sarwar-Junia fault zone, India
*Junya Okazaki', Jun-ichi Ando", Kaushik Das' (1. Hiroshima Uni. Sci.)
4:45 PM - 5:00 PM
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Verification of problems in Raman barometry
Yui Kouketsu* (Nagoya Univ.), Yuki Tomioka (Nagoya Univ.),

Tadao Nishiyama (Kumamoto Univ.), Masaki Enami (Nagoya Univ.)

[iZCiz] T~ E)iEHE, FAMEYHIZE
AN Z T~ 53 6T L, AT RLD
VI E O T ISR E T 2 REL D F
T, BRSNS T2 BT 12 E T 5 FE
TohD, Enamietal. (2007)Tlx, Vo/emhoa
YA W E V2 Quartz-in-Garnet 7~ £ /)
FINTREIN, BRFHD X BN AR THDHIE
DREATZ, Enami et al. (2007) i, ZREEE
ZREMM T AEELEL T, A5 D 464em’ &
205cm! OB —ZALEDIE(0) % HWTWD, Z
DFREE ) DFAM T IEX, T~ AXTRLD
FEROEALIZHIE =T DRI T MR TED
B NS B 2T AT 7T ThD, — ), ITF
DT ESEFHTIE, BE—ZIRITAEN REN
EWVIHERH O, A e — 2L E D
HEZATY FIENEFER>TND, KEfRE H
R IEL, B — 2L O E KRG L2 KIE )
EXE50.05ecm™: Odake et al., 2008)73%, 2%
HDERRTE N R ITET DRI, ZZETOREE
DULETHANI T ITREES VTR,
7o, IO TIL, FRE I Tk, £%
KO HZ LTINS )% F U CTEERRE 7 %l
KT AFIELIRESNTEY, BYEIE NN
AV NMTERE T~ 5 FIEICR 3 51
L B &3 TV % (Bonazzi et al, 2019;
Mazzucchelli et al., 2021), AW TIL, 2D LD
IREFEDT < U ENFHORME SFEXT, T
D 2 IOV THAEEITST2:(1) B —Z o
Z AW R E E DR DO, (2) KK
AEHICE END AR AFEYOREIE S DR
J7ME LT DIEOREFE,

[EHERBOEHIBIRIE] 2019 4052020 4F
W T LT IV LV EE RS H A S DT
T UART VDI ERRGELTZ, E ORGSR, ¥
— Moy DIEDZEITHR KT 0.6cm”! THo7z,
ZOFERIX, Enami et al. (2007) CHRASILTH

5 5 RSB T- A T AT ML DD
5, LRI Z RO KEX 205em’! B — 7 D=
(£03ecm)EFHFTH D,

[BRBEESHORSFHLE] =W Ak n
CxAMICE END T/ ua RO AR Eaa Y
DTy TEITV, BB 534
ERRGELTC, ZORER, AR OIKLT
LR S OIS DEFIT RSN, PR
B MITRER SN0 oT2, — 5T, Angel et
al. QUINICTASN TWAHEFHHEY 7K
StRAINMAN & HWWCTAH RO OEZFHEL
AR, 2O MITEKITERE BN,

c W5 M (ea)lThis I3 REFN T DM 23 R b7z,

[&BHR] EWEEHL-FEOE—2EDFEE
BKTO0.6cm! ThHoTo, 2, FEEEIEIC
B3 5HL 20MPa FEE CTHY, BRis DI 1%
P 292 TCRERLRIIRVWES 25,
Bonazzi et al. (2019)ClZ, spEE G PEOIRANA
WA WIIRZES &M T CaaIn TS
EEIRLTNDD, RRBHT W CHHE 72 R
T IHERIN T, FKESREIEL THM
HIRWZEDPIREBEINLTZ, 2, Bonazzi et al.
(QO19) Tl AR LY —% = & Al 5Bk
BB VTS0, EKEND K&
TERREMENR B 2 HbID, —H T, |EE TILH
RIERMENOA NI fE R L2 oT208, EFHFIC
FWDEREE Ak FEBR RN IV TV D (Murri
et al., 2018)728, EFHHEDFIEZDL DA HE
\CRRFET DM ERH D,

[51 A 3CHk] Bonazzi et al. (2919) Lithos; Enami et
al. (2007) American Mineralogist, Mazzucchelli
et al. (2021) American Mineralogist, Murri et al.
(2018) American Mineralogist; Odake et al.
(2008) Applied Spectroscopy

Keywords: Raman barometry, quartz Raman spectrum, peak calibration, strain, hydrostatic pressure

*Corresponding author: kouketsu.yui@nagoya-u.jp
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Rheological study of ultrahigh pressure metamorphic rocks:

an example from Jadeite-quartzite, Dabie-Shan, China
Katsuyoshi MICHIBAYASHI*, Kohei ASANO, Tomohiro TAKEBAYASHI (Nagoya Univ.)

H1[E > Dabie-Sulu & [L#H Tix. BEEL
ks 7 PE 3 % (Cong, 1996; Ji et al.,
2003), —MEAIC, HEEA R e TSR
HofsiE L 705 a— AR FEITF OB E
Gie, BEELRAIL Dabie-Sulu Hilg o
B2, £ < DORFEEZEHIZBWTED
FEHDNHRE I3, KBRS 2 W
PBERDOIERN LR IN TS 72D, ZhvE
TV AR, BN AR HER AL 22RO 22 6 |
2 < OFERITTHONTXT=, LrL, B8
TEIE A, B B R~ b
FERC, BIBERIERIC X 2 EES I &
S TEAMBREZWE SN T W2, BE
JEZE RSB T D B E 2 A3
H20%HFEVHE I N TV ARV (Fan and
Yan, 2019), D7z, HEESRMETOH
ARWVE DTNV B 2 BRI H F 0 i
ATV, REFZECIE, BEERFICE
B R A R DA TS &R ah
N7 77V v Z7IZHEE L, KEEfEZEH O Hh
T T O HIEYE OBV A 52T 5
ZEEARE LT,

WF7eatkl & LT, Dabie-Shan O 5 FZ4
AR JE T 5 Bixiling #is ) 5 EHE — 8
EHEE 3R (=7 aYy A N P raR
HapES oo mghro vy, £
Shuanghe ik~ 5 EERE S 130 E A1

WA — A 9EE) A BRI L 72, AFETE L LT,

S DIRE - EETRMER T EPMA,

oI S B2 LR BRI ER & SR~ » 7,

WS AR IS SEM-EBSD > 25 A%
W TN &AT - 72,

AW OREHNTI AR EZ R E . BEERN:
2B DA G 2 R LT, &
HEHCEEN LY 7 v AL, g — B
BB A EEREAEDM T, B 5 B
WELES N7 7T v 7 R L, EEE
B — B EE Cl R ki DR TE -
F oK Mkt AL EREES] (CPO) %
B BEREE T, MR CHsE L7k -
55\ CPO /R L7z, ZiLHOEW L, &
BESRHCTENENDEARBPZIT D

REZRTEER LN, BRI NIEM
& IZOWT, BEAREINZITZED
FREIZH SN TEIC 2 BEICHE L, 1

N
APAN
ez

DIIRE RE L 2T T8 E — B EES

H 9 1 OV R E REEZIT TV
HEEATHD,

EFRC & B BRI S OBV, S
JESRMFIZRBWT, BEREADN EHE — B
BEAE LB LTHE VAR L TN
L ZRd, a2— AL 700°C(Dabie-Shan
\ZPEH T D E R R OHEE B — 7 2Rk
JLEE . Zhang et al., 1995) DR ESMEIZE
WT, Aged i L TB LZ—HrREWIT
FREZ o720, BEESRAITB VT,
HREAE DO EER G > a— A A 3E:
R A 2E OFREIRE 2 8N X7 fE 5
HREEAITEOE - B S L0 b/ S
RELDZITRhoT-2EX DL B
MG OEVITI SN 5,

F 72 B SNSRI X DTS S
DOEWVIL, BEESRFICBWT, HEE —
BESRERICEO R, ©F VMG
AR LIZZ L 2R 5, \E—lmE
JESMZ BT D IEMEST Wy OTE R, Th A
IABFNZBWTILAIAT Y Y A7 27D
WA DN EE L CHEE A~ EH T A 7= 012
VELE EN5 7 et X ThD( Warren,
2013), 7E-> T, BEREEIZEEN DS a—R
£ DYPED R F SR T TR e — 8k

BEICEZ RIS 2N & 2> TEY |

BEEERED FRZHELTWDL0MNE
LAL720N,

Cong, B. L. (1996) Science Press, 226pp.

Fan, A. and Yan, Z-Z. (2019) Journal of Structural
Geology, 124, 8-22.

Ji, S. et al. (2003) Tectonophysics, 370, 49-76.

Warren, C. J. (2013) Solid earth, 4, 75-92.

Zhang, R. Y. et al. (1995) Journal of Petrology, 36,
1011-1037.

Key words: UHP, Jadeite-quartzite, coesite, quartz, CPO, rheology, Dabie-Shan
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Constraint on deformation temperatures of the Karasaki mylonite, western

Shikoku
Yoshihiro NAKAMURA", Kazuhiro MIYAZAKI (Geological Survey of Japan, AIST)

FAR AN LT T2, Ty TSI L > T
B4 2 B IR O~ A v A b AN/
FTHT D, Zo~vA ot A b CATFER~ A
2 A M) IE, RS RREES O F A S A
HFEL TV D AMREME DN D72, Tam HAD
AR —EH =T 7 b= 2 Z2EmT 5
ECEERMES THD. AT TIE, E
B~ A v A ME TR O =3NS &
HZRELHEIILTBY, LRAPICTHEEE
ALTER LI RBIN TS, —FT=
WINERIERZH > TR nE@EshT
BY, v A MERREOHESSMEICRH
TRIEMNBN. T T CARMIGETTIE, R IR
~ At A SOER - ERAEREITN G~ A
a2 A NMERS ORI & AT

AW TIE, BEHISIZE L T 2 A0S~
AatA b, BreaafiE~A AR
JE~A a4 b TR =3)IERKE
Z X502 SEM-EBSD 3 #HTIC K 5 Ffbdn i 0% C
7 770 v 7T FER L. 85T T,
TRTCORBCIHEFICKRE T AT M b
OFfEMAENBIE S, FNHAIGERZAE
T5. 20X BRI RER <~ A =T
A N TRICBIER SN Z %L, il
REBREETER LD L A2 RBT 5 aH
WO IR ARE TR AT HZ LT TE

2o Tz, EBSD fEHT T, 1F & A EOREHT
Rhomb<a>-basal<a> slip XL, %< D
4 Type I cross girdle #7RkL7=. Basal <a>
2y TERNOHEET DB A AT 41-
48° DL DONREL 1REHT 67 LgoTz. F
7o TR O =PRSS Type T cross
girdle NEEE L, BAOMAIX51° &L7eo7z. DL
LoOBAOAEND Faleiros et al. (2016) ®
opening—angle deformation thermometry %
T2 &, #330-440 COIRLE S CHER
~A A BRI, RO =) 122
BE S 400°CHIER TIEMETE 2> T\ 5.

IO DOEJLRE, ZBIINERCE DREY
T~ VIREE (Beyssac et al. 2002) B 15
BITZZERGRE (421 = 41 C) & k< —%&%F
L. DFEY ZRINERSE O Z I,
JEIR~ A 7 A F 3T RN ERE L,
TR IA BB R CIRIR DO~ A v A Mz
o TN Z ERAREIA LN o7, 51
~A S A oA ERm L, KU FEM
REASMORFNCEE L THREEIT.

5% X#K): Faleiros et al. (2016), Tectonophysics,
671, 173-182. Beyssac et al. (2002), Journal of
Metamorphic Geology, 20(9), 859-871.

Key wards: Karasaki mylonite, Sanbagawa metamorphic rock, EBSD
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Coalescing detrital zircon geochronology and litho-structural

mapping in identification of MBT in Himachal Himalayas
Dyuti Prakash SARKAR"(Hiroshima Univ.), Jun-ich ANDO (Hiroshima Univ.), Kaushik DAS
(Hiroshima Univ.), Gautam GHOSH (Presidency Univ)

Deformation associated with faults are exhibited at fault core and damage zone. A prerequisite for
elucidating deformation mechanisms and fault behavior is identification of the fault core and
damage zone. However, fault contacts are not always preserved or easily discernible in outcrop
scale. In our current research, one such thrust contact from the regionally prominent Main
Boundary Thrust (MBT) of the Himalayan fold-thrust belt, India, has been considered. Large scale
mapping of the MBT indicate the occurrence of Proterozoic rocks in the hanging wall and younger
Cenozoic rocks in the footwall. The current study comprises the MBT near Gambarpul town of
Himachal Pradesh, India. For exact identification of the thrust contact, we conducted detrital zircon
geochronology and high resolution litho-structural mapping in the study area. U-Pb detrital zircon
geochronology using LA-ICP-MS of the nine sandstone samples indicate a sharp change in age of
deposition from 625 (+110 -780) Ma to 61.25(+1.2 -1.5) Ma indicating the thrust contact.
Considering the lithological assemblage and the age data, we have identified alternating lithology
of argillaceous and arenitic sandstone and the unified depositional age from ca.700 Ma to ca. 500
Ma for the hanging wall rocks. In comparison, the footwall rocks exhibit argillaceous to calcareous
sandstone and limestone, and the depositional age of ca. 61 Ma. The U-Pb age and litho-structural
data thus suggest the fault contact in the current study area is part of the MBT. The fold geometry
indicates the occurrence of non-cylindrical fold in the hanging wall, exhibiting intricate parasitic
folds in argillaceous sandstone and fractured large wavelength folding of arenitic sandstone. The
footwall exhibits buckle fold with steeper dip of sedimentary beds toward the thrust contact, and
gentle dip away from the contact. Furthermore, recent study of calcite thermometry (e-twin
morphology and carbonate clumped isotope thermometry) from the area have reported the depth
of the fault related calcites to be 10-11 Km. Future research in the study area might help to
elucidate the deformation mechanisms of the brittle-ductile transition zone that is represented by

the MBT.

Keywords: MBT, U-Pb geochronology, Calcite e-twins

Corresponding author: sarkardp16@hiroshima-u.ac.jp
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The physico-chemical evolution of carbonaceous material during low-grade
metamorphism of Archean stromatolites by Raman spectroscopy and
carbon isotopes

S. Kiran*!, M. Satish-Kumar?, Y. Nakamura 3, T. Hokada * and H. Ohfuji °

1 Graduate School of Science and Technology, Niigata University, Japan
2 Faculty of Science, Niigata University, Japan
3 Geological Survey of Japan, AIST, Japan
4 National Institute of Polar Research, Tachikawa, Japan
5 Department of Earth Science, Graduate School of Science, Tohoku University, Japan

Chitradurga Schist Belt (CSB) in the Archean Western Dharwar Craton (WDC), southern India is a sediment
dominated greenstone belt (3-2.5 Ga) that has undergone low- to medium-grade metamorphism with diverse
occurrence of carbonates including stromatolites. The present study compares the Raman spectroscopy of CM
thermometry (RSCM) and carbon isotope thermometry of the low-grade meta-carbonates to evaluate the changes
in the physicochemical conditions of CM included in carbonate rocks during progressive metamorphism and also
to understand the role of precursor material and host rocks in the thermal maturation process. Three types of CMs
have been recognized in the CSB; a) irregular globular or subhedral type found as inclusions b) aggregates in
grain boundaries c¢) thin and slightly elongated filamentous carbon found along the grain boundaries. The
carbonates with type a and b CM are consistent with RSCM and carbon isotope thermometry, meanwhile, the
carbonates which possess type ¢ CM has a lower crystallinity (R2 ratio = 0.35), when compared to type a CM (R2
ratio = 0.2) which yielded temperature of equilibration at around 475 and 535 °C, respectively. Contrastingly, the
carbon isotopes equilibrated at a lower temperature around 400 °C. The possible reasons for the inconsistencies
between the conditions of equilibration might be due to (1) pervasive post metamorphic aqueous hydrothermal
fluid infiltration, deduced from the lowering of $'%0 values of carbonates without significant variation in §'3C (2)
the negative 8'3C shift in CM from -8.5 to -13 %o caused by dissolution recrystallization following CO:z degassing,
lowered the crystallinity of CM. Here we reach the conclusion that the type a CM might preserve the actual
thermal condition and the bulk carbon isotope analysis is not suitable to the temperature estimate as it gets mixed
with different types of CM. Therefore, our results suggest that by evaluating the complementary relationship
between the physico-chemical properties of CM hosted in carbonates, we can constrain the applicability of both
thermometry. Further morphological and carbon isotopic characterization of CM using SEM and HRTEM is being
carried out to understand the structural and isotopic evolution and extend of preservation of the precursor material.

Key words:

Raman Spectra of carbonaceous material thermometry
Carbon isotope thermometry

Chitradurga Schist Belt

Hydrothermal infiltration

Degassing and dissolution reprecipitation

* £20n010h@mail.cc.niigata-u.ac.jp
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Frictional melting process during formation of pseudotachylyte,
Sarwar-Junia fault zone, India
Jun-ya Okazaki, Jun-ichi Ando, Das Kaushik (Hiroshima Univ.)

FEEHIZ: va—FK¥XFT 14 b (Pst) 1%
Wr g o im0 ITHE K 9 % REE O BEERA
e iof%ﬁéhéﬁﬁa#ﬁ EYeEya
ThY ., WEEICH > TIRIK, 2y hU—2
WICHES D, %0)7‘_&)\ Pst i E DO W fE
EEOEM AR T2 EEREATH D,
. Pst 1T AR TR S D0,
HEFRLTWD LD~ A 1A MMIBE
LTW% Pst fEEn Ty Bz
Chattopadhyay et al., 2008) . 2515 Eﬂ?
TWRIEFINRAEL TWDHZ EEREB LT
W5, AR GE COWIE R E A 1 = X A
i, MEPEZES AR D30 DfRRERCE
MRZEMEDMER SN TV DA, BE L #Eim
BFENTUWD, ARBFFETIEZ, £ &~ F Sarwar-
Junia WrlgHr ) 5B S N I=FE i kaE
(36 ET D 2 D Pst B2 VT B
HRRBLER L SR E DR RN S T ZEh
DEEERIRE 7 1 2 & VM IR I fEE T o
BRAEAD=ALEHLNNCTHZ %A
& L7z,
R BPAMBIZRIC B\ T, REA ORI &I
LT, FA772 Pst Ik (P-Pst) & K& <RI
4% Pst Ik (C-Pst) @ 2 FE¥HD ZHEHI 72 Pst
Wi 2 #egR LTz, P-Pst 13RS OWEHEZETE & [
OIS TR SN EEZDBND,
WO CIL, E B 50 Pst Ik ik
WAL FOAKBIZL-> TSN BEaD
BTRIMFLE L T 5, P-Pst O&MEONE
1L C-Pst Db D LD K&, T idmHEE
DFENERIELTEY  HEIEEN P-Pst T
IR ELER AR < % LT C-Pst Tl Agd
EEZBND, PstJRFPICZ 7 A M & LTH
STWAEEY & i35 &, P-Pst 13FEI2A
J, A THDHDITR L, C-Pst TlxZEh
HICAT, BER. WV EANELFEL

TWb, Mx T, BERICELSEEN TR
ERI.EELDOPst kT 7 ARELT
o TV, Pst TERFIC 524 I A
L2 enEZBND, —J7 5T P-Pst T,
y@@%%@i$t#ﬁ THICFEL TR

CZIUBIE AL RS OEEHIZ Ko TEAL
éw:a%%_ b D, 2 H DM DR
5. AN OREIEEIX P-Pst T 1400-
1726 °C.C-Pst T 1200-1300 CTh 7= &
EZoND, 12712 L, IETPHIRESC B ERO
BAKIZE DRSO TEEET D L EBED
BEFHELVERNEEZ BN, EEinb,
P-Pst & C-Pst [Z¥BIEE AL & el 28
WCTERENERINZEEZLN. FNH
DS 7 0¥ 2 IV T TH 5, ¥l
Wt E B | > TREES DI S, md g

WCHEEIN U TR = 5, Z DR, B
% S A7 AV N DR IE, C-Pst LV P-
Pst O Fnm<, REA, BV EAIXIZEA
CIREh U7z, Z Dk, P-Pst TIXHEAEWN
BHNEEIC LY, C-Pst LV blEDOKRE 25
WENIERR S, £ AL M bERRDRE
BosdaH L7,

F 2. TR T O P-Pst ORI
X, BEFOERBEYPEELTWL I L
NEZ NS, FEETRORERO~ZHE
((001)) DFHMIFAHATH S0, Pst ik
W23 <o T, A (b L< i Pst
fR) (AT A& I ERESI LTS, B
EZRD (001) IXEREBGA A 12 X - THE
ALTEY, ZOMEIIEFIZT/HIV, =
DOBIEFERN G, BERO (001) 2WE
E%@%ﬁ&bf@% Z O LTS
BRI ERE - S, BEENENTSZ L
2k -, ¥t W%EW¢TW$WﬁﬁE
IolktEILND,

Keyword: Pseudotachylyte, Fault activity, Frictional melting, Ductile deformation zone
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Oral presentation
R1: Characterization and description of minerals (Joint Session with

The Gemmological Society of Japan)
Chairperson:Masanori Kurosawa, Koichi Momma, Yasuyuki Banno
Fri. Sep 17, 2021 2:00 PM - 4:45 PM Zoom Session 2
[Chairperson]

Masanori Kurosawa: R1-01 - R1-04

Koichi Momma: R1-05 - R1-07

Yasuyuki Banno: R1-08 - R1-11

[R1-01] Characteristics and problems of absorption correction in quantitative
chemical analysis by ATEM
*Kiyoshi Fujino', Naotaka Tomioka®, Hiroaki Ohfuji* (1. Non, 2. JAMSTEC, 3. Tohoku Univ.)
2:00 PM - 2:15 PM

[R1-02] Compositional dependence of EFG tensor of Fe’" in M1site of Ca-rich
pyroxene
Daiki Fukuyama', *Keiji Shinoda’, Yasuhiro Kobayashi’® (1. Osaka City Univ. Sci., 2. KURNS)
2:15 PM - 2:30 PM

[R1-03] Preliminary report on ICP-MS quantitative analysis of U, Th, and Pb in
mantle-derived olivine and serpentine
*Takenori Kato', Yukiko Kozaka®, Yoshihiro Asahara?, Yui Kouketsu?, Katsuyoshi Michibayashi?
(1. ISEE, Nagoya Univ., 2. Nagoya Univ., 3. ISEE, Nagoya Univ, Kochi Univ.)
2:30 PM - 2:45 PM

[R1-04] Differences of trace element in Japanese Akoya Cultured Pearl|
*Kentaro Emori’, Hiroshi Kitawaki', Masahiro Sato?, Junko Yazaki® (1. Central Gem
Laboratory, 2. Pearl Science Laboratory)
2:45 PM - 3:00 PM

[R1-05] Sulphur atom positions of katoite from Tadano, Fukushima Prefecture,
Japan
*Yasuyuki Banno', Koichi Momma?, Ritsuro Miyawaki?, Michiaki Bunno® (1. AIST, 2. NMNS, 3.
Univ. of Tokyo)
3:00 PM - 3:15 PM

[R1-06] Occurrence and genesis of Ca-rich nepheline and associated minerals in
the Kajishiyama basanite, Tsuyama, Okayama Prefecture, SW Japan
*Keiya Yoneoka', Maki Hamada", Syoji Arai’ (1. Kanazawa Uni. Nat.)
3:15 PM - 3:30 PM

[R1-07] Local structure of Ni and Ni minerals in listvenite in the Nishisonogi unit
Nagasaki metamorphic rocks
*Kohei Unoki', Tadao Nishiyama', Ginga Kitahara', Akira Yoshiasa', Makoto Tokuda?, Kunio
Yubuta®, Kazumasa Sugiyama® (1. Kumamoto Uni. Sci., 2. Tohoku Uni., 3. Kyushu Uni.)
3:30 PM - 3:45 PM

[R1-08] Cylindrical amesite from Yakiyama, lizuka, Fukuoka Prefecture, Japan
Yuki Isshiki?, Yuya Takeda?, *Seiichiro Uehara', Satomi Enjyu® (1. Kyushu Univ. Museum, 2.
Kyushu Univ. Fac. Sci., 3. Ehime Univ.)
4:00 PM - 4:15 PM
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[R1-09] Follow-up report on Chibaite from north Fossa Magna area, central
Japan
*Koichi Momma”, Hiroshi Miyajima?, Norimasa Shimobayashi®, Takashi Ishibashi®, Nobuyuki
Takayama®, Toshiro Nagase®, Ritsuro Miyawaki', 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.)
4:15 PM - 4:30 PM

[R1-10] Mn-dominant variety of tetrahedrite from Teine mine, Hokkaido
*Koichi Momma"', Masaaki Shimizu?, Yoko Kusaba”, Yoshiya Ohki® (1. NMNS, 2. Hokuriku
Polytechnic College, 3. Nippon Chigaku Kenkyu-kai)
4:30 PM - 4:45 PM
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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.)

1. ITC®IC

IIATEBHIC L DL O E B HT T,
UF® Cliff-Lorimer O AL HVnb i
B.

C;
Ej = kyj (N

Nonll g ]

22T, G, GlEi, juROEEY, L, I
i, JEBEOXBMRE, kX k770 X —
ERHEND. K SEERR D, L, L&D 2
LT G, GRELND. WG, GHREEMD
BT L, LERNUE, k7 7 72— ER
BICEGNS. £< OEAIE, FUEwfED
UL ThA—T7 77 X —DESITH
THMEMRERDOTRE, RIREO k7 7
JE—ZZFOBEREICROTERFRE LY
1T TW5. ZOFEIEETIED L0, F
PR FENKE < B 20BN 2 72
V. Lo L, (A SR o sEf 2 sME LT
BEX0TO LT 77 X —%2FEBRIITKD T
BUIE, HERI RV EFHRIZ X - TIR)A
WL AR EPH CREL O E BT 21T 5 FMN T
x5.

WA ERFRIC LD EESIITZ 0 X D
TR S A EE oM, WIE 22 FVE S HESL ST
iz, HE VIR b TW iR, Fex
X Z OWINAHIERHEIC X 5 E BT C, fiifE
THREREZRAH LIZOT, BT 5.

2. BINFEHEIZXD2EEDHT

WA IERHEIC X D E & ciE, Q)
D k; & LT, k= /(OijA(At) ZHWS. /{Oij
WTEZO0OTDO k77742 —, A(ADITRES
At TOWIAFEET, UTFORIZRD.

Ao =M. {1 - exp(—p]'pAta))
uit {1 — exp(—ui" pAta)}

o =cosecl

()

ZIZTC, ou" u" X X T &
WARER, o 1ZEEIOBEEE, 0 ITRitERD X
IV AR TH D, LD Y 7 T,
Ent ZOFEKXEHN TN D.

WA IEFH A Cl, BB Z M DFE L L
THETLIHE L, T TR & L CGHRE
THHAD 28O NHDH. AiEOLEIE, K
F7R R DR X 2502, BT OENHEAR
{EFRXE IR D X HICT D, HDWIXERM
R & 725 K 512795 (E. Van Cappellen @
J7E) HOBRNITONTWD., —F, #%#&
DOFENEL, T CIZEMHFFILA Y SL> TV D
DT, BB OMEN ALV 12/ b L D
T DEOBRNDITHOIL TS, LrL, &
D £ IR & 2 RINT X EME AR 23 15
HBIVAMDDFIENHEY.INTEB LT, @A
BEOEINFEREOREI LFERIUNE S0
DONTh, FEAEERINTIRNoT

3. MER

Al Fex 1T BN COES 23| L7-#
FEEE ORE 2 VT, ZNENDEEET
SFONT-MENIERERDIXEDTED, -
FORFIGBAEESIIEMOMEE S I NE
MBI L LT, BB A MNLTE
ELTHETDI IS, Bt E LTHEL
7o S IEREZR AR G DAL D Z &Ry
2. TOBEDOE S B REDITHW AR 7205
B, F9 LTRAFEINERIZHETE
I THDHDEIZONT, FHETHE LV,

Keywords: Analytical TEM, quantitative chemical analysis, absorption correction.
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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.)

~ 2 MIVOABTERIAN B D IR RS S,
Nd. Pb RIfiifkbtb7e E0bifim ST 5,
LU, BERET VTSN TE LT,
LV EZL OERDBMEE INTNWD, F£7z2,
~ v MVBEICEENSMETCRIRE S, I
W~y M EET AT DO 2 CEELRK
FaeRieTLBZOND,

IR AV SN = S ot | S GVl W DI Sy 3 /A
Wchd, LrL, BT aoMEriR
JEASHTIEZRE - LA BIZEENDH DR
EREBRORER R ENIFEAETHY, v
NVICEBER KT D0 07 v AahofET
FWREOREITZ R, FHlT, 77F /A
FTHorv 7y (U) RrU UL (Th) &
Z DS EEETHER S LD (Ph) 2OV T
X, PRONTZHE L7z (Heier & Carter,
1964; Cargnan et al., 1996; De Hoog et al., 2010
RE) BRI TIX, v MVESRD A T
A, BIO, BECAIZOWT U, ThEB LU P
DIREZ EREIHT L. 20O OILHE DY
PHZBA G T D Z LT L,

N7 AREHE, AV R—=T A |

(b HHEE) . vy o4 b (= U7
). o=/ rhoFrufgLLY T
A MiifEE (77U FoN)—) KON
ZE T o (WPIE - RBREE) 2 vz,

RERCABIE, MERCE (U TR . T
FAT74 ~ GEAE) . V=2 A R RO
VIZA N (HEREA) DOEBEZ VT,

BHAREHZOW TR Z i L, a8
DFBD B2 OEE A FARTEAMEE TR B L
oo AR L. 4 BT BRI
Bt ICP-MS (7Y Ly k77 v —ifl
7700x) % V>, XSTC-331 (SPEX) % f=#ed)
B LTCERGHEITo T2,

H T Ao U, Thy Ph OEE TV
HHE polg~%%+ nglg TH o7z, £72. BERL
AITWT IS EL nglg~FE nglg OHEIFANT
o7,

(1) W oakkh & i FTRE R IR L D U,
Th, Pb 5 ATNDZ &, (2) FERIZED
o5& nHDZ L. BRU, (3) fEhealx
BT aAEDHEE DU Th, PhEEFEAT
Wb ZEPREINT,

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”.

A, 7 3 YEHERE, T BIE
BEZRDNLTHWER . JAPAN 77 v P
LCOEET 2 ¥ EIEEERD AT FE .
7o, B ck GEEL RS PL—F Y
V7 4 —ORED S b EET a v =i EEk
DEEHSENNIR N R ERA D D | B
I X 2 i TCER OME I B AR AR I b Bl
PRIR W,

BERFE2OMY I NMLI NS ENL
THh b, MILIFHERFCRET 2FEEzH
Sz, BREFOA v AHIEEIND
By s, b U IAZEES K DU 38
EINd, £, BIHT RO
S — TR WAREEDR B 2 720 5
FEINFIC K 2WMEBICHRIBEAEDR D 5]
REMED FFIES %,

AWFSE T 13 BLER o FEHEE B D nTREME: % £
% 72, LA-ICP-MS IZ X 2 HEROfITIC X
ZEBROMEITTHR DL, £, EHTE
i X B EITR DA Z L 72,

I X 2 ETTHRDOZE M IE, EREIC
ITHORETH 2 H FER - N TR % < |
WHMEC 72 2 7=, HEREWE—RANTH
% RIGENE - Bl - IR TG T S h
T a Y EIHEREE 20 i F v TILE L
THWz, RIMTOESFE S s, 550
. A X7 — L& 50°C T BRHTLE &
1To BBk 5 F(ATALERER), BTALERER IC 2%
WEEEL KRR & I 1~6 BREH L 7z Bk
5 ROEEAER). FEAE 0.1%D R0 % H
Keywords: Akoya Cultured Pearl, LA-ICP-MS
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& LT NWR UP-213, ICP-MS #@E & L T
Agilent 7900rb % F\> 7z,
MLTOZALEB > 72/ER, ZhZ oIt
RICLVOEFHRR L7208, HEAEFFH T
BEWEARHIT LI cE, @R X
ZICEOHERBS LI TE R 5T,
¥ 72 2021 FRGT 21T o7 6 DDOFEH
DERICOWT ZHIREEEDOEKD O 1
fhPEHL & HLEE L Mn 8% & . RIFE OFEH
X Mg 2370\ & v S R R w2 S iz,
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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)

R A iET"’Efﬁffkﬁ’ﬁ%@ 1 TH
5., A A EEO — #&MHE KR XX
(X} R)(Zs)p & RKBLS, P%E*‘%E—ﬂu
oA oAa R Y o — ok IR
{Cas}[AL])(Sizx0x)O124x(OH)ax & KHLT X, Ca
DX (8 BN, 24c fLE), AL Y (6
BAAZ, 16a PrE), Si & OZEFL(0)Y Z i (4
BAZ, 24d (i) x5 5, MEEAREA 1T
BEOMBO)ZELZ N TEY, S
(SOs> & LT, F72bb $6& LT Z fis%
HH 5 EFEZ LN TV D(e.g., Passaglia and
Rinaldi, 1984),

Y - B(2019: H ARSI F 2 R GRHE F)
VXA S BRRR (LT 22 R RE N R AR A o
EPMA (2 X B LSBT 24T\, A 1
FIIPEDS, FClazagiel LWL L

SIX(SO)* & LT ZHaE DD L LIZGE,

Y JEIZIEE K T 0.27 apfu DZEFL(0) N FEET
% MO T, A Bl Z OGR A FES 5 72
DT 2 H BT PE TN R A1 R A 0D B b A X5 FR AT
AT o T,

HEREEAT F OFEHT EPMA 12 L0 /3br %
1T 72 o T2 7~ & AR HI U 72 N 1 a W7 i

(100 x 50 x 30 um) ZfEH L7, Wrh o %R
XS X ZMEEZEDD ERE, n= )i
{Caz}[Al s66Fe>0.260Mgo.103 Ti0.01600.155]52.000(Si1.
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1915%%0.15401.655)23[ (OH)6.68905.140F 0.110Cl0.052] 212
Thd, RYOMHTHERIZRI =38 %T, ¥
Ji% DFEF-$1E 29.6 epfu, Z iF1% 16.9 epfu TH
ST, ZHHIE EPMA EBRANSEHE SR
A (Y=27.4epfu, Z=19.1epfu) (ZH,
YEIETHRELY bEL ZFHIE TR L DO
Bllpol,Z2ZTCSEHITRCYEELLHDD
& L7z EPMA FEBRA A e L CE A G
B 5L Y=299epfu, Z=16.7 epfu & 721,
ENTRER P DR OO E X< —F LT, 2=
77— U BT Y EOE IR ZEN R
HoNTTD, Tk S EAUE LT 2 &
DI FER (S G &2 R E, S IO 5B FE % EPMA
fED S = 0.154 apfu & 725 X HIZEE, YIE
HAE +SHEEHAE =1 2KE), RUIE3.5%
WIRT L, SHEIX32e iz 5D, R HEIE
x = 0.0285(16), y = 0.0285(16), z = 0.0285(16)
BT, JRFFBERED D S I1E(S0s)* 6 L
<IE(S206) & LTHIEL TN D IR T &
ZOMTFERNBIFEND YIE +S D
T ERIX31.4 epfu, ZJFE1X17.0 epfu TH o 7=,

Keywords: katoite, structure refinement, Tadano
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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.)

ERAGIMICEST 247 ) videv )
HICARBIM R T A VBICET 280 TH
. AR KoNasgAlsSixOs (Z=1)TH
AN, INEFTIKCalCED A7) v
¥, TF 4 7 D Korath Range (0.28 atoms
per formula unit) <> # ¥ U FE IR (0.319 apfu)2»
LG I N T 25, WEHID 7 < BRIA
EARFETH B, BTG 1L~ A
P+ A b OB LK E XU v 41K
. JER (1973)1C & Y i X 41, Hirai and
Arai (1983)13#)® CRMIB DO~ A4 % F 4 + h
o7 =) vEFERLL, ZL T, A
TFIURAFFA oA 7 2V vid, B
BbDXDD CalcEHD T &AL I
Teo 2T T, MBATILRA ¥ F A4 b 2K
TEHY). FFIC Calc B A7 ) ViKDOWn
TaEl 725l flis L ML ARt 2T, 20
FIR % B & 2212 L 72\

MR TR A F 4 M IEEEH K@ Bk
MR THO, By I VvERESRTERLD
BRIk Z &L, . AP
JifdH % GO MIABSFIES 5, BEaiIh v
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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.

RIS AF =y FHIZET DY
A FARTFA b URBREEACRERCS A DS R FRR
) ISEEND Ni SO FHIRRE 21T
STz, VAT R P ST 2 0 A R R R AR
PEERTIERCE A T YV aMFEL, FORE
JE /4 E1E 450°C, 2.8GPa R & H#EE ST
WAL, U A MRF A MI—AIZIE Cr &
Ni ICETEATHLN, FHO U A hF A
MU Cr I 72 <, ZAR72 Ni R D3 P
H34 %, Ni 6413, Millerite, Ulmannite,
Gersdorffite, Violarite, Pentlandite 72 & %4k T
&V . Pyrite X° Chalcopyrite H 29 %, Co (&
FFIC Violarite [ZHEEE L T %, Ni ZFEH L%
<& Te Phengite HFET 5, TV OFMITHE
BRFERL TEBY ZOMEENS .
Chalcopyrite =° Chromite, Pyrite 73 fJEHL47) T
HY . & D% Violarite, Millerite, Pentlandite
D3EE L. Gersdorffite, Ulmannite, DIEIZ
LIc & B R bND, LR T & BRG S

T, XAFS HIEE 21T 72, Zh b DR
KV TAAMRED 6p FHE L7z, 6plEEWIE
76 pyrite, Violarite, Millerite, Pentlandite,
Ulmannite, Gersdorffite DJIE & 72 v | BE AR
ERVW—HENRE LN,
Gersdorffite DERIRDFER &AL S |
D OIS ARIRMBEAFET 2 2 &R
LTz, ZOROHIBRENEZRET 2,
F 7z, Pentlandite DG &AL AR &
IR - JE)OHEE 21T - 72[2], HiHOY A k
AT A N ARLER > TR A 2R B D Wik &
272, XAFS #2256 BLAL N2 DR
72 A D ERE T & 72, Cr IE Chromite [Z3(Z
FEL, CoRRNI AN o=y hFyw
FE LTI L TV D 2 &7 & oD FEH
DY ARIXT A FERRSTR/NELS RS
iz,

[1] T. Nishiyama et al. 2020

[2] K. Tsukimura et al. 1992

Ulmannite &

Keywords: listvenite (listwanite), Ni minerals, Ulmanite, Gersdorffite, Pentlandite
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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.)

1. lZIU®IT

fERCA (F BRI K MgsSi,Os(OH), T,
—fZITPED Fe % Al %8, Mg ICE
IR AR I HE RO 2 Y v 2 4,
Bk ciRoBEEZRF>T vF =7
A+, ROV F =X A4 bicpFEEIn s,
TERCH & EEARBERICH 28 & LT
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.

Keywords: cylindrical amesite, Al-serpentine, new structure, Yakiyama

Corresponding author: uehara@geo.kyushu-u.ac.jp

@Japan Association of Mineralogical Sciences.

-R1-08 -

¢
(524

D



R1-09

— AR ARSI R 22021 4R - 1

BT Ay o< T M EH L-TER DR
PRS- (EISTRH) 8 2 Gt | T 2 ) + TARIE GOk - ) -
FIHEVE G @ HEREE) - B IE 2 (T4 P~ F 12— VT BROR) -
MRS CRALRRR ) - 5 PR RS A (DS RHER) - SR WE (b %) -
7135 R - i)

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 .,
2011 4FIZFEdSNIZ2 VA7 T AL —NEM T,
FERABE I AZ RO H 72 E D IRAL KT
A FaELIENRHETHD, D%, 2013
EOFWFRFFRFERITBNT R T2EB L
RATEEROEMELCIILE 7 o~
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,

Keywords: chibaite, silica clathrate, pseudomorph, Fossa Magna
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tEEFRMAMILASEH L= M A E8Y 5 R ME R
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
I M(2)eM(1)6X(3)4S(1)128(2) (Z = 2)&EIT D,
MQ)BLO MDD 5% Cut N FEIZHDHFEE
LU C, fE3IEZE M i $idk (tetrahedrite, X = Sb) &
LV i $A8E (tennantite, X = As) IZFESL TV
7oo LU, B ANT U AZRDT-DIIE 21l D
WA A IS ZE THDHT=D |, E3F DR
1%  Cus[Cu4(Fe,Zn)2]SbaS13, Cus[Cu4(Fe,Zn)2]
AssSi3 LWV ST B TENITW, — kI, 728
R DHITLHFEBNT NORE S FHI A MZIEBNT
HEBLRWGE ThoThH, TN EMANT
VA EMADILE ThHAHY A A ek R T
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.

Keywords: tetrahedrite group, tetrahedrite, tennantite, Teine mine,
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Oral presentation

R8: Metamorphic rocks and tectonics
Chairperson:Yoshihiro Nakamura, Shunsuke Endo

Fri. Sep 17, 2021 2:00 PM - 4:45 PM Zoom Session 1
[Chairperson]

Yoshihiro Nakamura: R8-07 - R8-11

Shunsuke Endo: R8-12 - R8-16

[R8-07] UHT metamorphic rocks from northern Mogok, Myanmar
Khaing Nyein Htay?, *Yasuhito Osanai’, Nobuhiko Nakano', Bolgbaatar Dolzodmaa*, Ippei
Kitano®, Zaw Htet?, Tatsurou Adachi’, Masaaki Owada® (1. Kyushu Univ. SCS, 2. GIM,
Myanmar, 3. Tochigi Pref. Mus., 4. Kyushu Univ. ISGS, 5. Yamaguchi Univ.)
2:00 PM - 2:15 PM

[R8-08] Mixing and fluid-related processes in the slab-mantle interface during
incipient subduction: records from the Dalrymple Amphibolite,
Philippines
*Gabriel Theophilus Vinalay Valera', Tetsuo Kawakami', Betchaida Duetes Payot® (1. Kyoto
Univ., 2. Univ. of the Philippines)
2:15 PM - 2:30 PM

[R8-09] Pressure-Temperature path of a pelitic gneiss from Menipa, So r
Rondane Mountains, East Antarctica
*Tetsuo Kawakami', Masayasu Suzuki' (1. Kyoto Uni. Sci.)
2:30 PM - 2:45 PM

[R8-10] Uranium- Lead ages of grossular, titanite and apatite in a pelitic schist
(Menipa, S@ r Rondane Mountains, East Antarctica)
*Sota Niki', Tetsuo Kawakami?, Tatsuro Adachi®, Masaoki Uno?, Fumiko Higashino?, Takafumi
Hirata' (1. Univ. Tokyo Sci., 2. Kyoto Univ. Sci., 3. Kyushu Univ., 4. Tohoku Univ.)
2:45 PM - 3:00 PM

[R8-11] Counterclockwise and clockwise P-T histories recorded in a single
sample? (Brattnipene, S@ r Rondane Mountains, East Antarctica)
*Hayato Ikeda', Tetsuo Kawakami®, Fumiko Higashino1 (1. Kyoto Uni. Sci.)
3:00 PM - 3:15 PM

[R8-12] Non-barometric behaviour of Na pyroxenes in blueschist-facies
metamorphic rocks
*Wataru J Yabuta', Takao Hirajima® (1. Non, 2. Kyoto Univ.)
3:30 PM - 3:45 PM

[R8-13] Crystal size distribution and compositional zoning of garnet formed by
two-stage growth in the Kotsu eclogite and basic schist, Sanbagawa
belt
*QOtgonbayar Dandar', Atsushi Okamoto', Masaoki Uno' (1. Tohoku University. Graduate
School of Environmental Studies)
3:45 PM - 4:00 PM

[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
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Tsuchiya' (1. Tohoku University)
4:00 PM - 4:15 PM

[R8-15] Occurrence of CH,~ N,-bearing aqueous fluid inclusions in jadeite-
bearing chlorite- grossular rock from the New Idria serpentinite body,
California
*Rio Rio", Tatsuki Tsujimori' (1. Tohoku University)
4:15 PM - 4:30 PM

[R8-16] Garnet zoning in the Yukinoura serpentinite mé lange, the Nishisonogi
metamorphic rock.
*Tadao Nishiyama', Koouhei Unoki', Akira Yoshiasa' (1. Kumamoto Univ.)
4:30 PM - 4:45 PM
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SyUv—-EIdvIVLAICREESNS UHT ERE
Khaing Nyein Htay (GIM, Myanmar) «/)> [ PNEE A (JUN K) « Hf B 2 (JUp oK)
Boldbaatar Dolzodmaa (JLM K) « AL EF— 2 (F5 A JR A2 -

Zaw Htet (JULMK) « @& S22 EH (JULM oK) « RFTH ER (1A k)

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)

vy~ —IZiE, EEOF Ry MERENOR
O~ — PR EZRTT o~ MR E
L ACEREWT 2T v 7 B R E L IE NSk
RAp B Ra AT EET 5. R O
AL E T Do XL —RBIOdL FOE
Dy 7P IENSFEECIE, TR 2 Rl
R, HEFERFEORTNEAIITDh
(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
Grt-Opx 7' 7 =aTdA4 MO m E iR E %
950°CE R 720, ZNETITITBEIRE
D% S Lo AN W R Dl 5 &I RS e PR EwAN
VT RHEI TR0,

A al, B w76 T O — AL w7 Hilkon s,
BRI e S SR (A S o) B & T
EEIRZERCE N S, =AMy 7l
OB RCEFEY, SRRIEAZEIREL, 24K
7oA IR EEE A OTE A B R, JE - A,
WS R R, O A TANE R A TR E 3R
E35. REETIL, Spl—Qz A% ETe Grt—
Sil—Qz—Kfs BERE A ks (LU, 22741,
BROHEEIRZE SN T CREICRDZKRS
7= Opx—Crd—Spl =u RS 7L I & A 4
&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,
Grt, Sil, Kfs, Qz%&Em57&L, Spl, Crd, Mag,
llm Z & Te. I RUTRE MR 75005 #R Y
A A TART AR, GridZdo b, =

DEATH, Grt+Sil=Spl+Qz DA gEE
ThHD. —HTIE, Spl+Qz=Crd D%IBE R
b rEDHND. Grt, Spl EHITHRD T Fe 12
B, Spl+Qz VT LI AN G DSy
B fR 45003 InK=0.02 Z 7R LT Bohlen et al. (1986)
D FEBRE B ARD T W s R VR E SN,
5.5kbar LA TlE 900 Cailiz A8 E IR R
SUERELNS.

—7%, GOC 7' I =aFAMNItRD THHRITI
< AANG RISk T a7 LU TR,
HEND. BIBERIZED Bt ZBRE, D TR
FTATREM T TORMRBPRIBS L, Grt, Sil,
Crd, Opx, Spl, Pl, Kfs, Qz MHAERSILD. =
NHDFT A TN ILAFE T 51T Tidie
<, ERAT RIS % A4 R R1) DI 5F- 1
= C, (1) Opx+Crd, (2) Crd+Spl, (3) Opx—+
Spl 7pEDaTARL TV T2 A RIS
TERR S AT, A FRIRE - T 77 51028 Bl SO il
W, BLOGELE Bt O7vEEHREREND
REELONTZ GOC V' T=a2T7/ D — 7%,
4111, 5.5~8 kbar, 850~1000 CTHY. =
PHETANDERR A —ET D,

GOC 7' 7=aFANID\T, TEMIZ LA-
ICP-MS ¥ /vay U-Pb FAGHIEZ i L7-.
3100 Ma 75 60 Ma D=y a—& L MEME T
T ERERA L NV T YRV OIFLED TR
SNHEEBIT, 26.56E0.76 Ma DOZERERN
arva—F4TERELTELNEZ. Z0XH7
W D ZE AR (30~20 Ma) 1, T4EE
VR D EER AR E L TGRS D &
TRV, [RIZE R O —F X = B e A A E FH IR
(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.

*Corresponding author: osanai@scs.kyushu-u.ac.jp
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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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REEBE—I/L-OVF —RIUMA——/NZET S
=SEEREDREENERE
{r] B - SR 2 UK - e EE)
Pressure-Temperature path of high-grade metamorphic rocks from

Menipa, Ser Rondane Mountains, East Antarctica
Tetsuo Kawakami*, Masayasu Suzuki (Kyoto Uni.)

HEME— L 1 22— L (SRM) 121,
VU [E— B R DA U272 0 9 6-5 fEEERTD
Hl~ N HSeE A 2SR LT D, A
Main Tectonic Boundary (MTB)Z 5% & L C.SW 7
L—2& NE 7 L— 2o bivd, EHEFREE
MG ENDRIETED L 2 o OFERBIHIFINN
Z. SW 7 L— U O AR RCE R SRS HET Y
DIRERES) (P-T) BEZR>—J7, NET L—
> DE RGN HE Y O P-T J@IE 2R
Z LB, #J650-600 Ma [Z NE 7 L—1 7% SW
Tl —r RdEE L E SB[, 1. 2
73 East African Orogeny TR SV B A D572
% Namuno Terrane (Nmn) &, Nampula Terrane
(Nmp) DFEZEHRF 2 & 7= aTREMEA E < . MTB 23
ZOERERTHD EEZ T,

—Ji. [2& SRM HEBD/ L b = il D28
SR B JE ) RE R B A3 B o v — 2 Ak o
Nmp O—EEFELIT 25 Z &5, SRM (&, Nmn
I ENS 5k KU L Nmp <o Ko
AVTE—R T RBRHEIS RTFO
f&2¢ (Kuunga Orogeny) (2> CEE L7-FK
Ty TO RO THDHEBExT-, DX
212, SRM 2 L7277 h =27 AT\
V. ZORGEEIE, BRCEFRDIREES
B REOMNT % . SRM 282 7= > TR 5
VERH D,

% 2 CABISETIE SRM HIES A — = SHiik
DL EEE IS OHEE 24T - 7=, 5UBH L Bt-
Sil-Grt I RE T, ER 4 mm BEOY 7 nfix
G, VU v AR 7 —iEE
AT ZENEL, YILLD Y —=v 7% AT
a7 LY AT NG, FEGTHRITAT D
U LZ[E7D> T Ca 3 L, Mg BWEFHEZ S
== TR Y, arviXEaAMIZESR, < b

@Japan Association of Mineralogical Sciences.

U7 AL TR An B2 FFOREA DS
A SIDHY ALSIOs ST DA SN2y, U A
WZiEEE & UCERRa YELA S, B S EERR
anEblizaFsnNs 7 amt VRFE LT,
~ U7 RIIEERA DBDFET D, a7+ U
LEBIVTANEROAIND Z NG, Zr-
in-Rt HEREFB) 2 L& 2 A, 27D
F /U 1.0GPa ZRET 5 & 49 680-820°C, U A
DIVF T 0.9-1.15 GPa THI 750-870°C DI EE
BHzl-, —hH., VruenlEds 2 ke
Fa, BER V7 om) AOMBRASTIZY 7
oA -BREERVER R & GASP MU J)51H4]
Z 95 &% 038 GPa THI 610CE1H7=, =
NS DS OIEIEIL E 7707 5 s TliZanas,
IRERHE D IZUTV S P-T JBIEDMSG DAV D FTREME &
VY, ZOEBIEROFERIL, £ 600Ma TH 5 A]
BEMERE L[5, 29 Lz P-Tt BR[| DOET
JUTEDIRVERTH B —F. 7L E = ik
TEOLNTWDERE61IZITV, [2]D7Y SRM
R e 6 S ATRED &) D ORREEIC I, A
TRZERBLD in situ FARTENZTE S < FH/M7R P-T-
t JBIEOREE & L 12, SRM Ol o, [F]
FROEIF =D,

[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

*Corresponding author,
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HEfie —n « o vy X —F U A —= NICET 2RER 5T D
PEMRA, T2 A8 XUBKAY 7 v —HrENR

CARRIRGEER), W EEFAECTHKR), RizEH JulR), FEIEE GRALR), REXTF
(R, ~FHE B (RAK)

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])

@Japan Association of Mineralogical Sciences.

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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B—amhApICREFEEY EFFEHEIY O P-TRENKEF?:
RRiBt—IL- AVF—R Ut T 5 v b =—/Rr D5l
A 5 A * - ) BT AR - RS (UK - BBl
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,
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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.
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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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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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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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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.)

[Tzl  AWFE T, ERE A
DORSHIFRREE 2 b L, BukiiiR 3Bl 5 L
7oA T4 S OEH & ZEFLO TR DN KT T Ak
WCRE S BE LIz TREME 2 A4 5,
[WFoEstg]  WFoExtge & LzWifg i, Bk
WHEAEICET 5 —HRESTHNORT v
— FMaRFICHET S, ZoWEIE, siRT
— MAERPIERICIEE L, 10 mlToz
ERICE T 5,
[HEREDORER] UTOZERHLMNE
ote, 1) YRT v — FEKEPIZEK, A%
A7 hr—hb RAZARTA FT—A
OGRS T8I 0.5 mm 205 1 em FRJE
DHENY RRERICRDOND, AF A1
TA b—bE PGSR TR EAGERS
& LTk oA & ERNT, 1
2) WD HIEFD 100 m OFEEIL, Wi &
— VML o TN D, REFEOIKTF ¥ — bk
LW A A — UHE ORI, 18R 10 m D
B AT 5, 3) WrgiLfFcid, A
N REBRTNESED Y —F LB 2%
T 5, 4) WiEEIL, AR REEIL
TR IINLTND
[HERRBLE DRER]  REIRT v —
b, WX A—DHDOF v v b WEE &
T 5T v — b AL, WOCBEMEE & SEM

Keywords: Illite, Fluid, Fault, stylolite
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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.

@@% @a*kim&Lﬁmmwmm

ICHEEREREZ R LTS, R
?Eii%fiﬁiﬁﬁb ‘Yﬁﬁéf&;ﬂ“ﬁ%@ayer 2)Z 01% <
DAKRPENEFICHFEELTND EEZ BN
T\ 5 (e.g., Detricketal., 1994). L72>L, Layer
2 DR FEICHB W THSMIIT VerVs DIEVVE
ﬁﬁﬁ%éhf%@@wmmmdmwnw%)
HINB DL DT AT /NS WZERR
ITEA D Ve/Vs NS5 2 ENHERET
ADHTFREINTWS D, HILE T Tk
T D Z EMNTE R, Ve/Vs DR iER
AT 2K E LT, (1) 7 AT MR
KRERMAHEHOTZER, 2) BKEEOE
BOTONREZOLND. A7 44T A M
HNDTE RY A MIBUKIEERICEE > T
MENTZZAERAATHY, EEEYOF
THEIERND Ve Vs R T 0552 L2 G AT
HAATHDLZ LD, 1K Ve/ Vs iiid & B L
TWADHEERDHDH. 2T, ABfETIET
EF#%%@%&&@VWM@Kowfg

BRI & B EIMIZE B LW HERNE &1
ﬁﬁ%%ﬁot
Wit ~—r A7 0474 MR iR

Hl7ay=27 NOGT3AY A hTEREENTZ
TERYA FEEATRN—=R & H =,
P FE & ZEBR =R o [R] ) 8 1L R 2 N A %
KRB 2 O TR T TITV, MIBRAKEX
1Mm@~EKLT,EE%3Mmﬁ@2m
MPa F CERPEE9IZ BT 7=, B O EIIGLE
WER 6 mm IZAJE L, &ana 7 ek E
D<A 7T F—NAXBECTZHNT =,
JLCOMBBIEE Z1T o 72,

BA T R_R—20%, HEDOHEIAE > TZER
RIN15%05 1.1%ETHA L, PEOGEE T
5.58km/s 7* 5 5.81 km/s, S i EEIL 3.09 km/s
M5 3.32km/s £ THMT 2R ENE SN,
Vo/Vs IZHNEL ﬁ:’) T/ﬂz’}\ L TW L fH s R,
5iL, 200 MPa (2815 Vp/Vs 1 1.75 TH

Sci.), Keishi Okazaki (JAMSTEC)

277,
MBITFEIIE DX D 2pzE

L2 LR SN, T E YA M,

4#49%#%48%&?@9L,P&E§@
5.43km/s 75 5.92km/s, S JEHE 1L 3.33 km/s
b%3@mmif%m¢éF%#ﬁBML
30T 5
i 7L:, @”ﬂuﬂ*’l’@fﬂ
SRR B oR L

EEFE O T — N & &I DB
BEELURGR, &
AT _N—AL Vp/Vs = 1.73, =B F¥% A1 NI
Vp/Vs = 1.67 k%fﬁ% i, =€ R¥A KMk
PEADEFD Vp/Vs 2R T STV A[HE
BEWNT,
HE RO B O Vp/Vs & EE 200 MPa
ICBWTERTE O Ve/ Vs B IR T 5 2
& T, EROBBIZONTOREZIT- 7.
INHOHENS, EBRTEOLNZZLA TN
— 2D Vp/Vg [L[EHE D FHEABIZ T E v MVl
XL ¢, =t K3+ bD Vr/Vs
ZEWR B G AT
%%ﬁﬂ@@ﬁﬁ,%@%ﬁ@éwéﬁ%b

Ve/Vs 12 F 0 28{bE9°, 200 MPa (25
Vi/Vs 1% 1.64 Thot-.
BLENS
7=,

IR A O ]

PEEHD 5 EFH D Ve/Vs

M R SRR RDF O .

THo7=D
WXEA LY HIRVMEE R LT
TV 5 ATH

EMED @V, £ 2T, AR E B

ThHEZBN5 Vp/Vs DBIFHE T /L & L 21T

9z LTz %®7x~&%w%%mbt
DFER, XA T _—AD7ZE
X ~ 0.01,

@iﬂ&%mot
S, 2O X, CTBEMLEONT-22
AR & HEE E’Jfa*oof_

& R Hh ik
Tb\éﬂﬁ%ﬁﬁi‘%i LND.
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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 HHEEOFHNETIE, 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 WMFILOFEINS 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,
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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
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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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Oral presentation

R5: Extraterrestrial materials
Chairperson:Tomoki Nakamura, Yusuke Seto, Shogo Tachibana
Sat. Sep 18, 2021 9:00 AM - 12:15 PM Zoom Session 2
[Chairperson]

Yusuke Seto, Shogo Tachibana: R5-01 - R5-06

Shogo Tachibana, Tomoki Nakamura: R5-06 - R5-13

[R5-01] Comparative consideration of Earth’ s mineral from three major events:
Solid formation of other celestial bodies
*Yasunori Miura' (1. Yamaguchi University/Graduate Science (Post))
9:00 AM - 9:15 AM

[R5-02] Crystallographic orientation analysis of olivine in dunitic achondrites:
Magmatic crystallization and deformation in protoplanets
*Takashi Mikouchi', Atsushi Takenouchi?, Akira Yamaguchi®, Masahiro Yasutake®, Anthony J.
Irving® (1. Univ. of Tokyo, 2. Kyoto Univ., 3. NIPR, 4. JASRI, 5. Univ. of Washington)
9:15 AM - 9:30 AM

[R5-03] Igneous body of quenched angrites in comparison with komatiites
*Hideyuki Hayashi', Takashi Mikouchi? (1. EPS, U. Tokyo, 2. UM, U. Tokyo)
9:30 AM - 9:45 AM

[R5-04] Constraints on the cooling rate recorded by silica minerals using
Mesosiderites
*Haruka Ono’, Atsushi Takenouchi?, Takashi Mikouchi®, Akira Yamaguchi®, Naoji Sugiura® (1.
Chiba Inst. Tech., PERC, 2. Kyoto Univ., Museum, 3. Univ. of Tokyo, Museum, 4. NIPR)
9:45 AM - 10:00 AM

[R5-05] Multi-probe microscopy analysis of NWA 10153 and NWA 6148
*Kakeru Kukihara', Masaaki Miyahara', Akira Yamaguchi2, Yoshio Takahashi?, Yasuo Takeichi?,
Naotaka Tomioka®, Eiji Ohtani® (1. Hiroshima Uni. Sci., 2. NIPR, 3. Tokyo Uni. Sci., 4. KEK, 5.
JAMSTEC, 6. Tohoku Uni. Sci.)
10:00 AM - 10:15 AM

[R5-06] Evaluation of Fe valence state change in plagioclase by shock events as
inferred from micro-XANES analysis
*Wataru Satake', Takashi Mikouchi?, Kousuke Kurosawa', Haruka Ono', Takafumi Niihara?,
Takafumi Matsui' (1. CIT, 2. Univ. Tokyo)
10:15 AM - 10:30 AM

[R5-07] Shock recovery experiments of jarosite
Kohei Kawano?, *Masaaki Miyahara', Takamichi Kobayashi®, Toshimori Sekine®, Hiroki SugaS,
Yoshio Takahashi® (1. Hiroshima Uni., 2. Sci. Hiroshima Uni., 3. NIMS, 4. Osaka Univ., 5. JASRI,
6. Univ. of Tokyo)
10:45 AM - 11:00 AM

[R5-08] Shock features in Antarctic H6 chondrites
*Atsushi Takenouchi’, Akira Yamaguchi®® (1. The Kyoto Univ. Museum, 2. NIPR, 3.
SOKENDALI)
11:00 AM - 11:15 AM
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[R5-09] Construction of a multi-element XANES library of layered silicates used
for water metamorphism analysis in meteorite mother celestial bodies
*Kosuke Inoue’, Keisuke Fukushi', Hiroki Suga®, Yoshio Takahashi?, Takahiro Kawai?, Yasuo
Takeichi* (1. Kanazawa Uni.Sci, 2. Tokyo Uni.Sci, 3. SPring-8, 4. KEK)
11:15 AM - 11:30 AM

[R5-10] The application of the XAFS method and oxidative hydrothermal
alteration experiments from reproduced I-type cosmic spherules
*Huimin Shao?, Hiroshi Isobe’, Ginga Kitahara?, Akira Yoshiasa' (1. Kumamoto Univ., 2.
Kumamoto Univ., Grad. Sch. Sci. Tech)
11:30 AM - 11:45 AM

[R5-11] Hydration process of amorphous silicate nanoparticles analyzed by
quasielastic neutron scattering at high temperature
*Takuo Okuchi’, Naotaka Tomioka?, Yusuke Seto’, Yuhei Umeda’, Takeshi Yamada®, Hiromu
Tamatsukuri’, Kaoru Shibata® (1. Kyoto Univ., 2. JAMSTEC, 3. Kobe Univ., 4. CROSS, 5.
JAEA)
11:45 AM - 12:00 PM

[R5-12] Oxygen isotope exchange experiments between Ca-, Al-rich inclusion
(CAIl) melt and carbon monoxide gas
*Daiki Yamamoto', Noriyuki Kawasaki?, Shogo Tachibana®, Michiru Kamibayashi®, Hisayoshi
Yurimoto? (1. JAXA, 2. Hokkaido Univ., 3. Univ. of Tokyo)
12:00 PM - 12:15 PM

©Japan Association of Mineralogical Sciences



R5-01

— AL AN H ARG R

HhER S D = KABPRIR R D »f L EEE : shIR 51 D B F TS AL

=R PR

CHIIIEpN)

Comparative consideration of Earth’s mineral from three major
events: Solid formation of other celestial bodies
Yasunori MIURA (Post Yamaguchi Univ.)

Regional and global phenomena by extreme phenomena in Earth’s and other planets etc. are

discussed, where the Earth is involved in all types. The formation of global system is predicated on the

existence of ocean system. Carbonated sedimentary rocks remain on the Earth. Research and exploration

of "uniqueness of celestial materials™ are expected in the future works by comparative analyses.

X COIT  FEFE DA THIER O AN Y
DI O ER BT IREN R 72 KU & e
B & SO U CAR R R TG &) 00— 2 7% 3 [ 14
BThdZ &, EOENSIKEEHWNTE
B) L CEREICIRET 2 Z & KB D720
2 (A, KR, NERE) ICHLIRFEEED
ﬁ%ﬁ#é:&%%%btWﬁﬁfmm%@
S RBGOIEE O B IR TS 2
Z & BRI & xRS D,

[ gL D KRR A R Gt D 50388 KRB
THRBILIT = RS (FBBAEZE, HE, X

) 2SHIERIZ T _RTRAEL TEEZ LTV D,

il RAR I R IR 28 & WIMRE 23 (K Tk
WNFARETHIRE S (Table 1) &
MRS & EE S 2T LB R = K5
(PR ZE, HIER, K1) X2 DEFTO )&
%) CTRIGBIRETIZRBERE 725,
WK & % 2R E 8 O TR : Y
ﬁE%E@%&ifﬁE@ﬁEﬁﬁﬁ?iﬂ
ERICIIRBUE 2 HERE i (K b |, B )
WEE SN TWD, FRICAKEIIIRFELHY
DR EICAHPICES LT D

Keywords: Earth’s minerals, Water-system, Carbonate rock, Material differences.

@Japan Association of Mineralogical Sciences.

Table 1. Extreme event of Earth and other bodies [1].

Event Planet and others Extreme event

Impact (Sky) Earth, the Moon, Mars, Asteroids Asteroids (meteorite) Impacts

Quake (Solid) Earth, the Moon, Mars Interior quakes (with &
without ocean system)

Volcano (Eruption) Earth (Ocean), Mars (Solid) Surface (rocks, ocean)

REOEWEETNORR : RIKOHPERHIT
MBI S o, 4% IIWEIRNS O TRIK
DOIME M) DIFFECBRA R E TSN D,

L AKMETROLIICELDOONS,
1) RERBIG CHRIRBIRITITRAT & IR 72 8L
SRHY ., MEKITETICESE LTS, 2) &
] ) ] {4 B8 D 2 Rl KK BBl D TR AE DS RITHR T do
%o HUERIZITHERSIE D RIS 03 %47 L TV D
3)  TRUEWERBAYE Oxtry 7 iFsiiEd

i LRSS S [1-3],

SEICRR - (1] =g (1996) TR v 7
9] (V27" )i =7277-)Tokyo), 1073-1209. [2]
Miura Y. (2018) IMA-2018 (Melbourne, Austra
-lia) 2039. [3] Miura Y. (2021) JpGU, PPS04-
P18 (Yokohama).

yasmiura50@gmail.com
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NS BIAVRSAMER DA S RFERG AT

RIERETOYY Yia@it - £ BIE DIREL

=N IR (ROK - e e) | T2 RS Gk - i) . 2l B
(REEEDERV PR o 2 —) . un 52 (ESZARHUAE) . Anthony J. Irving
(7o hUR - HIERFHE)

Crystallographic orientation analysis of olivine in dunitic achondrites:
Magmatic crystallization and deformation in protoplanets

Takashi Mikouchi* (Univ. of Tokyo), A. Takenouchi (Kyoto Univ.), M. Yasutake (JASRI),
A. Yamaguchi (NIPR), A. J. Irving (Washington Univ.)

IZUOIZ <~ 7~ FE 0 P CToRRERE
o2 D% OB X 0 SR+ 128
AN OB EMENR SN D Z ST Ek T
R TH D, FIREEREO N > TV mE
Tar R4 MFOH T AT FEEED
WENLINTRY HIZTI7TFA bOH
v 7 UAIZITEREE ALY (SPO) & #Esh ST
NLEMELS] (CPO) NEBEIIICR D Z &
DS NZ /> T 5 (Hasegawa+ 2017 72
L), ITHE, YNATREBLOZDEUNS
2 DT TFFA VBLOD T UEET
ungrouped DT R 7 A MEANBFER I
TVWDHZENL FMEE TR~~~
MBI OERBREOZENEZ X B ICH
T D702 bOEA AR 14 e o
BT kG NIRRT B T AT o T,

B T I  ARBFZE T L 72 aRH T,
1HEDOTZFF A~ (NWA3151,NWA 4872,
NWA 4874, NWA 4876, NWA 4882, NWA 5969,
NWA 5971, NWA 6349, NWA 6474, NWA 7388,
NWA 7605) B3 L 3 fHoH T EmET
ungrouped DT =2 K7 A K (NWA 6077,
NWA 6962, NWA 13446) T, TN EFNDOERH
B mm?~2 cm? |E £ D FEIK A FE-SEM

([ESZHHEF TEOL JSM-7100M) (241 )@ L7
EBSD Zp#rdsiE Cotr L=, foni-h 7
CADRERITAL (ZEEE ¢ Poam) 1% AZtec V
7 NTNT L. L REERIC o E L FLT —42 L
L7z, TNENOREICTHNT LTz T
FEERBUT 238 fE~3603 T, CPO DIl
THICEREREEEBEZ NS,

FER O LT 7F A P 1D H b,

5 #BHZIX SPO R VT U AHD CPO
(Mindex : 0.071~0.101) D T2/ 5 07=,
YA ONE W VALK L N TSV gWiek At oL i 1 N
b #il175 NWA 4874 & NWA 5969, c #ili7s NWA
7388. b Bl & c B 5 A NWA3151 & NWA
7605 & 2k TH -7, BB SPO BE S
nixnot- 6 HEHZOWTIZ CPO b R 51
o7z, F£7-. Ungrouped D> T L 8E
Tar F74 & 3 FETIE. NWA 6962 &
NWA 13446 (21% SPO & CPO & H.&H 172
S72H, NWA 6077 Tix85\ > SPO & CPO (b

i, Mindex : 0.093) NE.HT=,

ER LR U Eo X iz, AR L
At EOh T U EEEa L RT A4 RO
25, FiE < OFRENCT b, e, brc DO T T
VA CPO RGN, 7 T7FF A FOREE
ITEATIgE E KL< —& LT\ 5b (Hasegawat
2017), c#hEET D CPO ITH v T o FHOEdh
FITHDZ L6, D H DA 72
ET, T AR D X o IR
NEZbND, —JTb it o CPO IXH
D H T o[ TOIRWERT ) Th
% (010) & E M ETFIZ L CREM ~
7B EY OERICHIZICIHE LB
DEZLNDN, RIENEH CTOERIZ L %
BHHbL TS, FEEE, NWA6077 I35
LRGN D > KT A MEIWE ORI TE
MEEECHDLI LRI TND 2D

(Burkhardt+ 2017) . JRIARRENEE TOEE
WFEIC LY b EER RN UMD 5,

Keywords: Dunitic achondrite, Olivine, Crystallographic preferred orientation, EBSD

*Corresponding author: mikouchi@um.u-tokyo.ac.jp

@Japan Association of Mineralogical Sciences.
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ARFTALEDRLEEBLIZ2AT T4 DR S
T wE RO BEEE) . =1 PN i (CBROK - AT D)
Igneous body of quenched angrites in comparison with komatiites
Hideyuki Hayashi* (U. Tokyo) and Takashi Mikouchi (U. Tokyo)

U T I I NIRRT D=
RIARD—FETHY, B EI R G R R~
T, ABEE R T T U I NI LA
DR EHL, ZALT oA — L CHEHRINT
V%, Hayashi & Mikouchi (2019) I3, &% #i
WeERTT U7 TAN e a AR QAL,
QA2, QA3 IZ433EL . ENHITMm HITHE D K/
WS THELDZEERLTZ(FIX) . QAL 134
T IR A7 D M B R A IR kA 4
2, QA2 1T, BRI T, IREANT A A
PR L R, QA3 1. AR O IKE A
DEECRL 1T, Al — DG b F L& R >, —H
DR E R T T 7T Mg IZETeh
VI UK R T A TND,

a1
0 B8 ) 22
QAl eSSt
v.u}‘..'-".‘ A2
220,702
Il N M P

on2 V\\

QA3

|

1
» 020%8 | =

Eojew: | .

OANTF 71 HER

SoBiERE RS
TS HEE

ZOIH7HARRIE, HiER BRSNS a~TFT
AREHEIL TS, a~vF T ANEETRD Fi
T, B RO D T A R
BUDAY =T =y 7 Ak Z R T, ZOMRRIT.
FEES RV EEBEE O F IR SNz B 2
LTS, avTFT TARDBEFIL, LT LR
v— (AL T DA =T =y 7 A (A2)
SEHORAY =T 2o 72 (A3) D LI EFENE
{ELTW% (Pyket+ 1973), ARFZE Tl Al
Wea T T LTI ea~T T A O, B
HBRE B IOV VIR EE NZ gL, &

Wk E R T T T TANDI G E A LN
BRSNS e Y

(LML B k2 R T T 7T AR
NIHRITAEIZ R L TRY, Mg IZETe T
A KEE SO RALE G VIR T TELL T
W % (Mikouchi+ 2004) , Sahara 9955 .
D’Orbigny, NWA 1296 335 T8 NWA 7203 (Tl
Bip 7 o T IANE~ T~ B 2 BT,

FAR A SR e =7 7 T4
LA FTANIZENZE I, AEROBESIZIHELT
FHRRNEAL LTI, HHARo v B E 23 i L
TUW5, QAL 1., HIRIZRRI YA XN AT
AL T T D, AR T NWA 7203 OfihL
B4y (QAL) TI1E>300 °C/hr, Al TIE>150 °C/hr
(Faure+ 2006) & RAHEHIL, WTHBEIANT
BOLIHOHHEIEEZEFS, QA2 1L, IKEA BT
VA NIRFE S TN B EE TR A2 DT
FINT B DI e T RO R ERLT D,
7 HE B 1%, Asuka-881371 (QA2) T 50
°C/hr TH5H—J7. A2 TiE>10 °C/hr (Faure+
2006) L RAELHLNTEY, HEL T\ 5, QA3
L KL ORI R LIZIREAZE AT
B, A3 BEEED I T fadgG A THDEE
H{Ll 3%, NWA 1670 (QA3) TIZ#J 4 °C/hr TH
%—J7. A3 Tl% 2~5 °C/hr (Faure+ 2006) & f
FEHLONTRY, LKHIGL TV,

FEREEBS  RWMMRE R T T T A e
<~ TF T A RO, B HEE 3B OV L7 HLRK
BHLIZEZA, ENENLZ I T HEFED
FIETAZERHLMNC ol 2D EIE, A
WA RT T T TANIT~TF T A MR
RIS ChRE s L L2 AT REEZ 7 RL TU5, o
~FTARDIERSG ., Hill+ (1995) (280, 7+«
IV — I DEFRE K THLHEE 2L
TND, A TRIE, MK ST 5 CId Ry ©
bDH—, K CIEB oD, 7774
MERETHRIBRDO RS T2 £ U AIREM: N B
%o TDHE . A E R T 7T AN,
NWA 7203 7543 K1 B 0D 572 2 Mk 72 kL sk & L
R RERRZ FE O T &G IR RO FIE D3
TR a TR BN S D TEAL T 58572,
A TRORIGER TR T HEEZBND,

Keywords: Angrite, Komatiite, stratigraphy, cooling rate, xenocryst

*Corresponding author: h.hayashi@eps.s.u-tokyo.ac.jp

@Japan Association of Mineralogical Sciences.
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Constraints on the cooling rate recorded by silica minerals
using Mesosiderites
Haruka Ono*(Chiba Inst. Tech.), Atsushi Takenouchi (Kyoto Univ.), Takashi Mikouchi (Univ. of To-
kyo), Akira Yamaguchi (NIPR), Naoji Sugiura (Chiba Inst. Tech.)

XCDIZ : U B, TBIAVEEE T
FHTIZBNT 23 UEOZBERS>Z &N
monTnsd (1], Bz, U aismo—
DTHDH VT 4~A NI, 400°CLLFCTHE
BEFMEGT 8 DOLIE DL, Wi TIXR
2% 3 OORESERBFET D [2], AT
. IOV DI OFEEN S 1200-
400 CLATFIZE D £ C, IEAVREHFH T
U BN 2R ET HDOICEHATH S
ZLAERLTE [3, 4, UL, s
BHUEHIREE X 1004 Clyr & IEF IRV,
KBTI U DI ORI K 5 AR
EOERBRHEEITIIES o1z, £ZT
AWFFETIL, 400°CLL T O m HIH FE 2 5 S
\ZHETE RIBEZ Fe-Ni A Z )V & o U B D]
FaBG AT 74 MIER Lz, AV

FIA M, ALY BRI TR

800°CHEE T D Al E % E B | HEE 7 HE
AL EENTWD, 207D, AFLE
WA DR TIHHEIEE EFET D2 U AW
DR R e 5 2 & T, v ) BEwmic
X 2 EE~KIRICB T D E BN 220 HEE
FREbLLZ LN TEDEHEENS,

FEE  WBHTIZ, A YT T4 FohTEL
EREN K IRV &S5 SN [5] NWA
1878 & Z DWRITARNENIERLSE D Vaca Muerta
Z A 7=, VacaMuerta >V BEEMIE. HEE
R D MU T 4 ~A FOIBRINFEEL TV,
NWA 1878 H1Ci&, JeATaF%E [5] [Flkk., 27V
A MNTA N EAEPERIN, TNOITE
AEER LTS Z R L BlEINT,
7Y RRNRT A NTIE, SRR SRR
T ORI ABILD “fish-scale” & FRE
NAENDFEL TN, 7 U ARRTA B
I pm L OEEMNEEN TV,

BELER TR ED. NV T o~ A

MIBWIZE Y AV L EETEAL
7 UARNT A DB FEEREIC L > TERK
SNBHENH D [4], Vaca Muerta F10 Fe-
Ni A ZD RFES BT mEIEE L 107
7 Clyr EHREHTHY [6]. NVT 4~A bD
FETZORHAEE L AW RER Lo
72o L2PL, NWA 1878 CHRUT 4 ~A b
DHEEL TN 2NWZ EnD, Z U AT A
b HZ TSI H SN 2 L BRI
LCW5, SEATHIZE CI3EA OBRE T A F 0
5. NWA 1878 7% 850 CFEEEIZIU T 0.01 C
/day LA EDOGENRE 2R LI E BAED S
NWTW5B [5], ZDOZeEmb, ZURINT
A M 0.01 ‘C/day DHBHEETIZ MU T o
<A MIMEBRE LanZ ERHERI SN S, —
J5C, dTHFEHT L < oMy 572 Erg Chech 002
(EC 002)TlEZ, ZUARNRTAL RERYT o
~A4 NOELSEDOHFIENHESNTEY, 4
HIHFE 73~1200-1000°C T 0.003-0.014 “C/day
ThirERMBLOLNTVWD [79], kD
Enb, ZJUARNRTAL I RYT 4~A b
(AR T D m AR EE X, 0.003-0.01 “C/day
PLFTHDZ ENREINT,

ZE3CHR : [1] Sosman R. B 1965. Rutgers Uni-
versity Press, 388 pp. [2] Graetsch H. and Florke
0. W. (1978) Z. Kristallogr. 195, 31-48. [3] Ono
H. etal. (2019) MAPS., 54,2744-2757. [4] Ono H.
et al. (2021) MAPS., in press. [5] Kimura M. et al.
(2020) MaPS. 55:1116-1127. [6] Powell B. N.
(1969) GCA. 33:789. [7] Mikouchi T. and Zolen-
sky M. K. (2021) LPS LII, Abstract # 2548. [8]
Yamaguchi A. et al. (2021) LPS LII, Abstract
#1892. [9] Barrat J. A. et al. (2021) PNAS 118:11.

Keywords: Silica, Cooling rate, Tridymite, Cristobalite, Mesosiderite

*Corresponding author: o.haruka527@gmail.com
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Nakhlite f&F5 NWA 10153 & NWA 6148 O & BEHT
ARIEH*, EFEIEH (KBRS , az (G , SEas GHEK
), RS (KEK) , S JAMSTEC) , Revkin CGRIERY)

Multi-probe microscopy analysis of NWA 10153 and NWA 6148

Kakeru Kukihara®, Masaaki Miyahara (Hiroshima Univ.), Akira Yamaguchi (NIPR), Yoshio Takahashi
(Tokyo univ.), Yasuo Takeichi (KEK), Naotaka Tomioka (JAMSTEC), Eiji Ohtani (Tohoku univ.)
We conducted petrological and mineralogical studies of the nakhlites NWA 6148 and NWA
10153 to clarify aqueous alteration and stratigraphy in the nakhlites complex. As a result, NWA 6148
and NWA 10153 were originated from that rapidly cooled and solidified near surface, and two different
aqueous alteration events likely occurred in NWA 10153.

1. 1FCHIZ
KEEAT 7 74 MIEEEOEETIC
Ko TR, EDOHRITA UToAKEZERK D
EHiZ % <R, ZNETHARTZ7 T4k
W E RO PR BB T e
ITONTERED, BENTOEEE-HOHE
FHROEACIIRIEHATH D, T2 T, +7 7
A4 NAEBORERF L EE R TOEEERD
BACICH TR 2Nz 5128, HIRNTO
B DNy 73> TUNZR U NWA 101653 & SR DTE
ERE SR L HEE STV D NWA 6148 DY)
1« BA TR AT - 72,

2. EBRFIE

NWA 6148 & 10153 OHFEEF % HE L, FBE-
SEM-EDS 1T &k D fHMkEI= 51T > 7=, bR
DEE/IHITIL EPMA & V7=, FIB TZEE
Fk O NN T 217V, STXM (2 & - T XANES %
B3 L, b 21T 572, ZD%,
TEM/STEM-EDS % FVNC A S0 D #A B 22
{LFHAR M, e EFRT 21T > T2,

3. R LB

NWA 6148 [ L= IZHUEA (K9 5. 3%) . A ()
39.5%) . A Y AH A (#) 55. 2%) THERL S,
AV AL ARITIIRERA, ) B, Wi
BREL, Fe-Ti MWD MR CE 7=, HADH
FRBAARIEIZIL Ca AT 2BM AR 5
Teo ZEITFZEAEHRTE R -T2, TH
X7+ 27 74 FHRTIEEGITHY, ZOBEAIIC
DWTIEBIERFT TH 5,

—J5, NWA 10153 (I (K9 1. 5%) .
BEA (R 39.5%) . A Y AKX A (K] 35.1%) T

RS, AYAZAPIEIRESG, BV
Ff., HEkEL, Fe-Ti bW il T& /-,
EEIIMEE A, A, HEILOEL TR O
Too WA JEN TOERE LM 5B EHMIC
IO =44+, @QVxutA b, QYR
T A b, @REBESLVEBIZ ST bivd, #l
A OEEMBIIBIESTTFTHY, 5%D
HETH D, B NHBIL TV D EREIY O
HADEDS, NWA 10153 [T 130 Bt~ b
DREBPER T DA X s OBITEEMED T
EKRERT AR M DHolmtEZBN
b, —HOAEBRBEIIINE TGN
754 hDOHLOE T H[1-2],

NWA10153 & NWA 6148 (T A Y AKX T ADHE|
BRRENZ LN, BWEHIROEHHKRTH
LHRTREMEDN 8 D o NWA 6148 12 & 7= A
@D Ca DEINT AMHAIX, FILLKF27 74 b
@ NWA 5790[3] & MIL PEA [4licd@L T8
0. IS OEAMNE—OEERA XY T
FERR L 7= AIREMEDS & D NWA10153 & NWA 6148
DEENTOMBEIZOWTIEASH I B ITH
FAEAT I,

518 3CHk

[1] Nakamura et al. (2020) Japan Geoscience
Union Meeting 2020 PPS10-P13.

[2] Shiraishi et al. (2019) National Institute of
Polar Research the Tenth Symposium on Polar
Science OA Antarctic meteorites

[3] Jambon et al. (2016) Geochimica et
Cosmochimica Acta 190, 191-212.

[4] Mikouchi et al. (2006) 37thLPSC, abstract
no.1865.
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MEFE~< 4~ 0 XANES ZRWEEEIZELS
MRAEPOHKOMEBELDETE

efr B (FRETR) ., = | GROR) . B B (TR,
REF & (TEETR), FF SR G, it Fit (TEITKX)

Evaluation of Fe valence state change in plagioclase by shock events as
inferred from micro-XANES analysis

W. Satake* (CIT), T. Mikouchi (Univ. Tokyo), K. Kurosawa (CIT), H. Ono (CIT),
T. Niihara (Univ. Tokyo) and T.Matsui (CIT)

MAEER : ~ 7/ ~OBHRTEIL BRI N
5 HEW) DA AL PRI TR O A
B2 52 EnE KA DIZRREREEIZ DU
THEREREZF 2, BRELITREA &
<~ A7V FA b (RHEEADPERVEE LS T
72 LTeb D) HOSKMEIZIER L,
B Fe =4 7 1 XANES (X #REU%IN b
W) Z W Totrd 52 & T, k&2
AR KDOIN—TThHhbHYvy—d v X
A N OBEFE ST 2 FARHZFEG LTV b

(Satake+ 2014), Z ® X 9 Z2HANEIZ I T,

RHRA T OBMBEE OFI% CTE{L L
RN & AR E L, BRI O mE R
BRI CEDZ L MR L TWD, 2D
BB CITBVNEED 300 B 720 28 I D
BENTE RN, £2C, HiEHE O BEFR
fT> T3 3 Wt TOMEE R SEERFR
DT LY | Z DORGEEDR KV #ENR S D
2705 EBEZ T, HEIEFHEO Fe ~ A
71 XANES 75 & Eliii L 72 0O TZ Ol
ReHE7T 5,

AL ST btk LT, FED
ERZFZCERBEBIN TS, BT A8 %
Mz 3 Rt TO/RERIERIC &> TH
ODNTEXREE AW, ZOXRAITHE Y
ILHEBXETHY . BEA DML
AnssgeAbgzaa & ¥ —T v F A PO A
Keyword: Shock metamorphism, Plagioclase, XANES

TV FA N R A R, BN L7230k
1%, ISALE Z 72 2 IR O E T 24> X =
L—3a U2k o T, flifZE4C 10 GPa, 500
K DOENEREZRBLIEZERBELOND,
ST FREE LT REMEEIC L A2REA
D IEBLEL . EPMA (JEOL JXA-8900L)1Z & %
FLAEEC T U~ A 7 v XANES 57
Mt (%= %4, Photon Factory, BL-4A) T &
LHREAROEO 2 i 3L ORE (B — 24
&) S5um) EITo7,

FER L BE  ROCIMEE OBIE O R. [HIX
FBpth OFEHPIZ BT, 28 A AT O fE IR
WCHDHIRERIC, BMOEEITEER R b,
EPMA (T X 5 3T OfE S, i % O RHR A D
AT Angg-g1Absrs0 T o 72, BHIREEEIER
WL MOEEM e EOREMNEG FILTE
59, EWEENE LA R T REA DR T &
XANES /7471238 A 72, XANES 44T Ot 5
X, EERTORE S O Fe¥*/SFe L OEIT
11-20%. fE521% OFELDOEIL 11-20% TH V) |
EZ2R11% T Fe3*/ZFe ELOMEIZZE D & 720 »
Too ZORERMNG D7a< &% 10 GPa, 500K
DB T ClE, #k 2 ffi 3 i bbiZZAL L 720
EEZBND, LML, KEBAIZLY KX
REBREZITTWATZD, LV EE - &BiE%E
R LT O N LETH 5,
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Shock recovery experiments of jarosite
Kouhei Kawano, Masaaki Miyahara®, (Hiroshima Univ.), Takamichi Kobayashi (NIMS), Toshimori
Sekine (Osaka Univ.), Hiroki Suga (JASRI), and Yoshio Takahashi (Tokyo Univ.)
Shock recovery experiments of jarosite and natrojarosite were conducted in the shock pressure
range of 13—41 GPa to clarify shock-induced dehydration. Based on the XRD/DTA analysis of recovered
samples, jarosite decomposes into hematite (+magnetite) and FeSO4 with the dehydration of OH above

~23 GPa.

1. IC»IC
KEGFHEK~—X - 27 27 L A 3A[#H
S TRAMR T EER I X 0 3 i D $k D FRERHE A3
KERMICHEET S L2z ikoiz(1],
KEBEEHEARF 2 =T 4 3 ARANNTT —
SINEEE R O ER L ICERIARE (Y x
o4 b KFe3(SO4)2(OH)g) & E N5
EHRAL I LZ[2], Yy uH At OEE
T KERE TR E 2K - A0 KIGDIED
12RAINhTn3
KETIISHRBAT A A FiC X 3 HE
B E T2, E/KIREEILY) MBS 2 &
SR UK SIS A & %, ff 221 P 5 BT
MY v a4 Michb 2 & R D
BKIESEEE 3 & PRI NS, LIL, ¥
Y aH A4 b EHOEERIEERIE R <,
fEfit K % e & 3BT o 0 R G 12 R AT
Hb, 2T, AWIECE I vyaHr L LY
—XHHEL (Frr Yy Y A4 b
NaFe;(SO4),(OH)s) DEEBEFTER % 171>, it
KD & FRIOG % B B 2212 L 72,

2. EhEE & FEERTFE

Yxud A bFEFEARLOIEICHE
TERDIEANEICTHREL 2D D%
L7z, 7 ruevyyuaedf bEFYV oy
Kamariza $51lLHo b o #FEH L 72, 3%
RO L X CHZB L CIEKEILD R E
G L L2 Ralkl 2 SUS304
Iy TFICEHAL, BRHERIE NIMS O
—BARKEFEEFHL, HRTEEL v e—4X

VAR F v IETRD Iz, ERIT T
13—41 GPa O <17 > 7z, HEEEHE, =
vrrerohERHEEEERNL, XRD &
DTA/TG 531 %172 72,
3. MR LEHE

13 GPa D BEZMA /7Y ¥y ¥4 b D
XRD & —VIZHFEWE L 3 A EZEDD
B, ¥ — 7 OBEIEA DT HICKE L
> TCTW7z, 226 GPa Tiivvyue¥ 4 tov
— 7 DHHIEA X SICKEL Y, ~~v &4
Fov—7anENTz, 33.0 GPa Tliv v H
A PO =7 BHEEL, ~~&X4 Mz
=~ A EA4 PO =27 B, 41.0
GPa Tld~~%2A4 b+, =724 &
Szomolnokite (FeSO, - H,O) D v'— 7 233
7zo

DEoiRE DTA 9o, ¥ryaryAq

135 23 GPa LA T~~~ % 4 , FeSO,,
K,SOs(FESE) 1o fig L, OH 23isk Lis®
5 EBHEEAL 72, Szomolnokite | FeSO,

BRELHTKNLERLZbDTH S, w7
FRA FlE~= XA~ ORAERY) L HEE
b,

—77, Frueyyos g it 32.6 GPaT

%ﬁf’% T LTCELT, BTy Yy a4

AR TR WHEBELRLED S Lk

W,

51 F Sk
[1] Gendrin et al., Science, 307, 1587 (2005).
[2] Squyres et al., Science, 306, 1698 (2004).
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Shock features in Antarctic H6 chondrites
Atsushi. Takenouchi* (The Kyoto Univ. Museum) and Akira Yamaguchi (NIPR, SOKENDAI)

WEORKERZHEET D012, ZhvE
TERLRERRBIZE & Ar/Ar FERTAEIC L D
R DOfEZE s OfiEH 247> C& 7= [e. 2., 11,

L 2 74 MIEREZ < OB CE
EHH DOIFENRE SN TWD (2], mES
MOFM2] & Ar/Ar FFROHRE[3]RD &
Loy R4 b TG EBAERTR 16 (H4ERT &
W o T2 WET AR R AR A2 R L0 B 3k
(e.g., Taiban, Mbale, Peace River,
Seagraves (c)) 73 ESLY) % & Tof ) 25 A
bivdle g, 11, —FhH., @BIEEMZETe H
2 R4 FOTEBEMFMRITHRE SN T
BOT, BESEDEAERT D K O 2 RIREZE
BENHay R4 MERIKETHOFRAEL
T=DPDIRTEH 5 TIER 0,

Hat R4 FOEELEZHLNZTH-
WIZ, ZNETR0EOH = RIA FD
FHRRBLER & Ar/Ar FROTTEED TE 72, K
WL CIEBI72 IS pricinzi=z 3 2O 6 =2
RZ A b OB AR O BLER Rizo W
THET D,

SBHE A 12363, A 10174, Y 981909 @ 3
DT, W ENC AT 85 S
7= R B & H v 72 (A 12363, 51-1
A10174,41-1, Y 981909, 51-1), #H#kEIZ21Z
[ N7 AT 2 AT 0D A= A5 T TR - W8S (FE-SEM,
JEOL JSM-7100F) Z F\ . SEMpFAREICITE
F-BEMRBE (AT R T 5 E R A% 7 AL Rl Py
( EBSD ) f## #r % & ( AZtec, Oxford
Instruments) Z{EH L7,

A 12363 7 J 2RI HIRL 72 7 BSR4 3
H5iX->TEY (silicate darkening). &
A DFALER P TERIRISRE S L 72/, 7
1~ A b OREMEE EEIRORERZ R
T DDA DN, BT o mROEAA L5
WG 7R U, O EPR ISR & 81 5% S
N7z, IRNERITHBERI /2 > 7 v - A DB
FE At fh & M O R FEHIEY) e O T Z A DA
ATHY., BEEYIBEINR -T2, =
U S TR A BRIk 0 & T X TN & %
BRLTIER LI THDL EEZOND,

A 10174: % v b U — 27 RO KO EER R @R

DMBLES S VT, VERIRIE PR CI3RHE A @ EBSD
INH— AR & Z2 BN, RN B BN D &
BAMR 72 /R 2 — U ZeoR Lo, TRV RIR 23 K g
DX LA S, 2 [Pl E
DEBERIEMA ZRBR L T\ b 2 LR
STz, FEERVRREARI IR CERRLIR DA
T AL EOMERD D REHIY) -
HTATHERINTEY, BEEYITEES
Nighoiz,

Y 981909 : R AN~ A F A4 MELT
BY, BT omOAITEIRIEYE L5V E
WA 7bER U, WRIRNERO 7= HIL A
10174 & # L+ % 7 . ringwoodite,
wadsleyite, garnet 72 FDOEHEILYNE T
\ZIFEME L 7=, Ringwoodite—wadsleyite IZRMN
HEBBEOA T oA EEETHRZTEY .,
garnet |3 BEAS G CARMNEIZIZRL L Tz,

A 12363 1T RRMIIZ ER ORER 2 R L
0| R SGRRILE OB LD U N —
INTWD, BEEREERAEN & INEVEH 23 F—
DA X EPEDEH L TIEIRNDS, 87
INERZ (S i A R N OfEE A R 5,
—J7. Y981909 I =ESLM = PREF 5720,
WKL EE T CHmABEE L TWb, 2072
B Y 981909 H3FLEk7T HEE A X2 NMIFAT
HIZRIMEBAD B (o> TE Y | A 12363 LIF 5
TR HEBEA R AL TS, A 10174
TV ECZERY A 12363 L D IEF9< Y 981909
K0 IFRWVEREMIMERZRER L, Z0%,
W OEEA X2 h LD bR K
TERZRER L T\ 5,

AWFFETIE 3 SO H6 [EA N TN E R

HA4ODEEA R FETELTWSZ L
ZHONE LT, 5%, 2L DOEAD Ar/Ar
FEROHTZHED | S BEA OEBASRAEH A
DEREXTZONERLNITT D,
2% ik ¢ [1] Takenouchi et al. (2020) The 11" Symp. on
Pol. Sci. abst. [2] Tomioka and Miyahara (2017) MaPS, 52,
2017-2039. [3] Swindle et al. (2014) Archaeology to Planet.
Sci. 378:333-347.
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Construction of a multi-element XANES library of layered silicates used for water
metamorphism analysis in meteorite mother celestial bodies

*K. Inoue!, K. Fukushi?, K. Morida', H. Suga®, T. Kawai*, Y. Takahashi®, Y. Takeichi’( ' Graduate School of Science, The
University of Kanazawa, *Institute of Nature and Environmental Technology, °JASRI/SPring-8 “Graduate School of Science,

The University of Tokyo, *High Energy Accelerator Research Organization)
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DROTFE FCTHERT DM TH L7, BBATICE
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OFEFEOIE NFIAERRERBIZBREST Hivs, iz, fE
AT E END B A BRSO RIEN D,
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FEAREH IS DN DEIOBEICIRY 355780, D7z
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Y A=A R FEEWINTH D%, EPMA LUk
\ZIEREZRSEFHDRIEZAT O FRAIRE T D, AT
TUIHER Eofkx Zekgihr A R A A UEsh & L, 1
FRTERD X BRI AT I oL LR & 2485509
5T &T, STXM (TR B EiRks A BEREOHIWE
EOFAEL 2D T4 7T U OfEEE RIE LT,

[FREH 74 7T VEEEDO - OGN LT, 20
mAROE T utA b 3 FE gkErT) o
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3N AR A 3T, kYR T A h ~7 b
FA M ToFIATA N, TV VEAN, GAERCA, 7
Voonay, AV ERE L, £z, 26 ORERE
BEF A 775 ) INERC STXM (i ATRED il b 5 5
AEHT RS L ~—F Y BBl # X 2L

A 7 FEfEE KEEGAT 7 74 MEE AR L,

[F7E] SEHZx L. SEHRIRE D7 DI X ]
Wz, LT DT DI X BT 24T -7,

RERFEZITHRD X MRINA Y MVEERHT, sy
X — RSN 7ER4H Photon Factory O BL-19B T{T-7=,
i BL-19A 7% STXM AAC BL-19B [3[F U e —2%H
Wz L7 BB XAFS & 7o TND D8, AR
FE HET 100% D@k 7 A B Ch 5 Z &b, DT
DNAFET DA MD 2 98195 U A7 ROPEIZH DD
Wi 2558 L, BN B Tl STXM AR Tl e
<L FREHHD XAFS % 225 E D@k A Fathak
BHORERTETH D Si, Al BEO Mg D K oW T
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L7ze FRWEEN7z AlMg DAY MUK LT
VAT 7 S REX2000 % FVCHEERERELD 227 L
BT 4T AT EE, TOBEOEBEORENEDIE
ETET D AREMEOBVE TH D & L CHMIRIE %
1777
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7 N VORREHE COBBRARE NI IR 273,
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ST, FERIZR A HTRESR R OB E DU T, FERDERT
WET 5,

- R5-09 -



R5-10 ML N FLASRIIRY Y 2202164522 - &

The application of the XAFS method and oxidative hydrothermal
alteration experiments from reproduced I-type cosmic spherules

Huimin Shao (Kumamoto Univ.), Hiroshi Isobe* (Kumamoto Univ.), Ginga Kitahara (Kumamoto

Univ.), and Akira Yoshiasa (Kumamoto Univ.)

The formation mechanism of hematite spherules in Meridiani Planum on Mars was widely discussed
by researchers (Misra et al., 2014; Morris et al., 2005; Nie et al., 2020). Misra et al. (2014) proposed a
possibility that the hematite spherules may be derived from cosmic spherules. Therefore, we carried out

experiments on reproduced I-type cosmic spherules Experimental conditions

(Shao et al, 2020) by oxidative hydrothermal — gyp  Tem(°C)  Dur (days) pH  CO»

alteration experiments. The starting material was 1 150 10 7 N
oxidized with the oxygen fugacity controlled by 2 200 10 7 X
Mn;0; — Mn30y solid buffer in the hematite stability - 150 10 4 x
. . . .. 4 200 10 4 X

field. The sulfuric acid solution and deionized water 5 150 30 . N
were used to control pH values to be 4 and 7, 6 150 30 7 x
respectively. The vessels were heated at 150°C and 7 200 30 7 N
8 200 30 7 X

200°C for 10 days and 30 days. The detailed

experimental conditions are shown in the table.

SEM and EDS analysis revealed that the hematite, magnetite, wustite, and Fe-Ni metal were the main
mineral of run products. Fe K-edge XAFS measurements were performed using beamline NW-10A in
fluorescence mode at the Photon Factory, KEK, Tsukuba, Japan. The shift of the first derivative spectra
peak position from low energy to a higher energy value suggests that the oxidation degree increased as
follows: 1. Starting material, Exp.1, Exp.3, and Fe metal; 2. Fe;O4 and Exp.4; 3. Exp.2, Exp.8, and Fe,0s.
It could be inferred that Exp.1 and 3 were nearly not oxidized; Exp.4 contains mainly magnetite; Exp.2
and 8 are almost completely transferred to hematite. According to the above results, the run products
from 150°C 10 days show not a big difference from the starting materials both in pH4 or 7. However,
when the temperature at 200°C (10 days), the run products were oxidized to be magnetite (in pH4), or
hematite (in pH7). At the same time, under 200°C pH7 condition, both 10 days and 30 days are identical
spectra to hematite. The oxidation behavior of reproduced I-type cosmic spherules showed that relatively
slow oxidation on metallic spherules could progress under around 200°C. Moreover, the run product
under the neutral condition could be oxidized to a higher oxidation state than acidic condition (pH4).
From our experiments, it is possible to form hematite from extraterrestrial solid Fe-Ni metal spherules
by oxidative hydrothermal conditions. Hence, we suggest that the slow oxidation on melted and
quenched droplets derived from iron meteorite bodies may also create hematite minerals in a similar

process on the Martian surface.

Keywords: Martian hematite, oxidative hydrothermal alteration, XAFS, cosmic spherules
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Hydration process of amorphous silicate nanoparticles
analyzed by quasielastic neutron scattering at high temperature

Takuo Okuchi*!, Naotaka Tomioka?, Yusuke Seto?, Yuhei Umeda', Takeshi Yamada®*, Hiromu
Tamatsukuri® and Kaoru Shibata® 'Kyoto Univ., 2JAMSTEC, *Kobe Univ., *CROSS, *JAEA)

We previously demonstrated that quasielastic neutron scattering is uniquely effective for analyzing
atomic-scale hydrogen transport in hydrous minerals. In the current study, this scheme has been
applied for analyzing atomic-scale reaction and transport processes of water within amorphous silicate
nanoparticle medium. We obtained the results at temperatures to ~500 K where hydrated amorphous
medium starts to crystallize into layered hydrous mineral structure. Microscopic mechanisms of water
storage and transport in such hydrous media were revealed, which have implication for understanding

of aqueous alteration and water transport processes in asteroids occurring in the early solar system.
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KESL BIEFETHDHAF T IR T
HET VIR TH D, — T CKREBITHRRE
DFEE N HFDL, RS LESAENIIR,
KREFEEEIERT D Z ENTE D, GKREY
X HIER N D K D BT & ik o 7= 5 BE
T D, TOFEIEEDONETIL, KBRS
DB EICL - T B E T VIKENIL A R
Frahnahy, Zok o kB ITBEER 1
FEEE O RREfIZ BT, KB EE DB H O F ) -
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LEREHIIRRL TR L TE R,

ZAVTITHIER IS < BART O K D EEE 72 iy
R EBEDPED—>Th D, IEMEDEK
(F7213KkF) rABEOKFIZ, ED k>
REA T I T AERTDTHAH DD, HEHEME
BOELIE ClE, ARFBIRFAZIC X o TIHET ML
Lzt ToEfE L = XL —DK
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{fbz@ LT, KFEOYA FEBKEEOREE L 54
JE BT D, T ZNBKFEOEAF IR
Z AL BCC R m LU & OSBRI Sy
JTHRDZENTE D, ZOFETELE
WEICK LT ORmE Y E & FREICAED
ThoHY, 2 THRIFETIE, W LIRSy
T L DORIGER TR ICHMBIE L2255,
FEm'E 7 A BB O IRRE & ER 2 D35 TRENT
L7z, ZORER, KEZRBGRRIZI T HKHE
DUTIR & ik OIRREN D> TE T2,
BB T T X~ 2 & TH R LT R
70nm > Mg:SiOs ML DIEELE & A B 12
RAKRZWIN S CTREIZ A LTc, 20
Bha BIERIRE £ TV L 7272 IR FF L T
JEEHEDT-ZIT, S DICREZRFFL2N S
HERPEBGEL O FHII 21T o 7o, 15 BTG H
O HBEOKFEOL AT I T ADHFENR
ST, —HIZT AL KORE, b —
FHixFoRETHAL 5Nz nm A —F¥ —DZE
MICHFEET DK TFEEZLND, FEMED
BEET o /KSR D BT & Bk o R AR, A
DHDERETBBRDAREENRFHNE VR
%o i CIEEL EOFREROFEM AT 5,
References: [1] B AT D (2017) H AR BFREE,
59, 309. [2] Purevjav et al. (2020) IUCtJ, 7, 370. [3] Okuchi
et al. (2018) J. Appl. Cryst. 51, 1564. [4] BLHuHf4E (2021)
A AHKE Sh2aREE, 63, 129. [5] HLHbARAEIE A (2018) HAR
SEMBL AL RS-12. [6] Imai (2012) PhD Thesis, Osaka
Univ. Keywords: amorphous silicate, aqueous alteration,

hydrogen dynamics, quasielastic neutron scattering.
*Corresponding author: okuchi@rri.kyoto-u.ac.jp
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Oxygen isotope exchange experiments between Ca-, Al-rich inclusion

(CAI) melt and carbon monoxide gas

Daiki Yamamoto* (JAXA), Noriyuki Kawasaki (Hokkaido Univ.), Shogo Tachibana (Univ. of Tokyo),

Michiru Kamibayashi (Univ. of Tokyo), Hisayoshi Yurimoto (Hokkaido Univ.)

REIFREAT R O Ca, ALC & TS M T4
¥ (Ca-, Al-rich inclusion; LLF& CAI) 13 K5
FEMINTE R LT SIRIE DEE IR THD
(e.g., Grossman, 1972; Connelly et al., 2012),
CAL DREEKHEN - SRV, B BIEKAF
IO R RN R ER RS, ZDORE D
OB IR ERIRF L2 H 1T D A L - T AT
TORBRNARZIEDRZEToND, (e.g.,
Yurimoto et al., 1998; Kawasaki et al., 2018),
Yamamoto et al. (under review) &, f5#E CAI A
JUR-ARIE HaO 7 AR O S8 (R {22 S iR
B, AV ORESE H CILEERE D A
Nl\i‘%ﬁf‘@lﬂ&ﬁ%&?ﬁ&@]%ﬁ a ZRELTZ, L
ML, 0 12 ik 57 TdhD CO H AL CAL A
/DF&@E%%’%W{M{?'T‘QT@L%@Liiﬁﬁﬁéhfu\
IR, Z DT AWFFETIE CAL AVH-{KIE
CO AR DIEFR RN AR IR E BT o72,

[FINLAARZZHA BRI 1E, CO AR NLw R
T r—a M — T —b7R % I AR A i
Z T ER N 22 )R % V-, Type B CAL @
SEEMLEAAR (Stolper, 1982) ¢ CAI Ftsed
B HREMELEL T, B0 IZE TRE CO A5}
BT (Pco=0.1,0.5,1Pa) T 1420°C THIFAL
2o MEEEHT FE-SEM KON _RA 4B

BE57HTEF (Cameca ims-1280HR) THOHTL7=,

[ENERBHI A T AL D BEDAE RV G72D |

@Japan Association of Mineralogical Sciences.

B TOMEGA: T T AR O R RN AR
VL BN & b (IR AR O3 PO ITIREEL
WD R T 22D I D4 B0 I E e [A]
WA == TR Uiz, ZOZEIEAVIEH
T RINLARAS A FE & AR~ DL HOE AR A3 R
RHZHETTL QD& £ CO T AEHY
IMZPENREDSNEHA~D 180 JREAFA R
(2725 TRY | ZAULR E CORINL AR AR
DE CO HAERMFIEE RO THDHEE
2 HND, B FNRT a7 7 A i, RifiRE
FE T =R ICIEBOT R (Crank, 1975) Tl
B RIHECHY ., 154572 D (~1.41 x 107 m? s7)
13, HoO & [FI A A8 46 52 B T L7 i
(~1.62 x 10" m? s7) HTF—ET 5, —Ji. a
1%, 10°-10* B ETHY H,0 HALDHH
(~0.28) LV 2-3 #1/h&E<L, CAI AVLH-CO H AL
D RN AR HEE 1T, HyO HALDEEAITH L
TIEBIIBNZERN Do T2, 2SR T
H,0-CO 77 ARID RIS, A7V BT R[]
DRI EZ MR E Z DA ER I N DT
(Alexander, 2004), CAL A/Lh-H AE D EINL AR
RHGHFE L, HoO LRI 7eo7- CO
AZE o TREH RSN T, CAI AVLE-H0 &
D[RR HH E TR ESNDZE DR DT,
Keywords: CAI melt, CO, Oxygen isotopic exchange

*daiki@planeta.sci.isas.jaxa.jp
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Oral presentation
R7: Petrology, Mineralogy and Economic geology (Joint Session with

Society of Resource Geology)

Chairperson:Takuya Echigo(fXEH K %), Norikatsu Akizawa(Atmosphere and Ocean Research Institute, The
Univ. Tokyo)

Sat. Sep 18, 2021 9:30 AM - 12:15 PM Zoom Session 3

[Chairperson]

Takuya Echigo: R7-01 - R7-05

Norikatsu Akizawa: R7-06 - R7-10

[R7-01] Fertile Iherzolite in the Upper Zone of Horoman peridotite complex
Yumeno Kogure?, *Eiichi Takazawa', Hitomi Kimura® (1. Niigata Uni. Sci., 2. Niigata Uni.
Grad.)
9:30 AM - 9:45 AM

[R7-02] About notation of mineral names seen in junior high school science
textbooks

*Shintaro Hayashi', Shin-ichi Kawate?, Michio Kiji®, Satoshi Miyajima* (1. Akita. Univ.
Edu., 2. Musashi High School, 3. Ritsumeikan Senior High School, 4. Kumagaya High
School)
9:45 AM - 10:00 AM

[R7-03] High purity elemental separation technique for LREEs from silicate
matrix
*Bidisha Dey', Tomoyuki Shibata', Masako Yoshikawa' (1. Hiroshima Uni. Sci.)
10:00 AM - 10:15 AM

[R7-04] Geology and iron mineralization in the Akatani skarn deposit,
Shibata city, Niigata Prefecture.
*Kotaro Seno', Yasushi Watanabe', Takuya Echigo’, Shogo Aoki' (1. Akita Univ.)
10:15 AM - 10:30 AM

[R7-05] Ancient melting event recorded in fore-arc peridotite
*Norikatsu Akizawa’, Akira Ishikawa?, Ryo Fujita?, Teruaki Ishii®* (1. AORI, Univ. Tokyo,
2. Tokyo Tech., 3. Shizuoka Univ.)
10:30 AM - 10:45 AM

[R7-06] Petrology of the serpentinized peridotite from Hayama Blet in
Miura peninsula
*Natsue Abe'? (1. JAMSTEC, 2. Kanazawa Univ.)
10:45 AM - 11:00 AM

[R7-07] Geology and Epithermal gold-silver mineralization of Bousawa
deposit in Akita, Japan
*Kazuki Hirata', Yasushi Watanabe', Takuya Echigo’, Shougo Aoki' (1. Akita Univ. )
11:00 AM - 11:15 AM

[R7-08] Geology and Au mineralization of the Hata deposit, Akita, Japan
*Yuki Konuma"', Yasushi Watanabe', Takuya Echigo’ (1. Akita Uni. In.)
11:15 AM - 11:30 AM

[R7-09] Fine structures of omphacite in CaO-Na,O-CQO, rich fluid
*Shugo Ohi’, Shusuke Kinoshita?, Yohei Igami?, Akira Miyake?, Takao Hirajima® (1. Shiga
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Uni. Education, 2. Kyoto Uni. Science)
11:30 AM - 11:45 AM

[R7-10] U-Pb age of the Oritate travertine from Unazuki area, Toyama,
Japan.
*Mayuko Fukuyama', Masatsugu Ogasawara® (1. Akita Univ., 2. GSJ, AIST)
11:45 AM - 12:00 PM

[discussion] $8& 515
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Fertile lherzolite in the Upper Zone of Horoman peridotite complex

Yumeto Kogure (Niigata Univ. Grad.), Eiichi Takazawa* (Niigata Univ. Sci.), Hitomi
Kimura (Niigata Univ. Sci.)

W3 20 A & A AR I ALY E TP EES o B &
Bk FECALE L, " VA7 445
A4 MEFEESINDIEN VA G5B TTH
R R LR LT WA, R IR TIZ
if%<@ﬂ%ﬁ&éhh¢%ﬁ%%iwf
L — MNEZIR O T6?/1w7m

¥ AN ER éhf%kg%%%@&w~ 73,

ZIVE CIREA R B oREN T VA
NI I MBI ONESRE I//r Y —
DA FRICIER U, &A EEicks i) 5
A OB I OA N h=< 1 FIVEGRIZ
DWTCEEMZRMRFT 21T 70> TE72[1], Ak
T, TNoOEEHE 2, e AT
& DI 2T, B A S AR o~< 7
<7 uE ADEEB|C wf@ﬁ#é

MR e IS _E SR IR 2 > CEfe 75
fth, T2 7%4%~E/X/Jﬁﬁ$%w£
AT & 0 AL RIS AT D Wi 23 -
TEHTL20IE, SR ERBOR THTHY,
FTNEV b ELOEHEEBIZET 52T, 1R
JINZES KRB L OBERICEHT DR 5N
Pk (P) 3
EEHELDTN—T NG E LT ARED
W7 a2, AR EEOK 263m 238
BLTHREL, Bk ESogtEaL Ly o4
K, "L R—=TU v 4 PRBIOESHREL A Y
— OB E S & O g RS (L & 8
%Jféﬂ)_ﬁLYW\é

DA E RS M AR TiX, Depleted MORB
mantle (DMM [2]) & ¥ & ZiA—E AV ko
IR BBER L LY 4 FBEHT 5 2
&7537%0){)-1”6& varyORThB, &<

LB TFEOESE LA Y —DEENR %
<ﬁﬁéﬂé& ATIE, FFEEo DMM LY
HLILRARBEA LV T4 %L, EHERE
LA Y=L LAV ML DREED
DA B Aa OFIBIRALER &R/ %, L
L5, HIERIET BR1O0A L AEITE
DFRFE AV MRATIZE B LTe A B AE T
HoT-DN (HDFED, LAYTAL N, HBHN

FEICHH D &2 213720, TAUTH L,

[TV N—=T % 4 I IZOWTHIARB T
?)Z) B FIEOEFE LA Y —OwEED

AR, IREITTEDO A BT A M
ﬂi/’\ﬁ NTERWT, St = Bu DIED A
RHOND Z LD, BHRADLZIE R R
EHO~ 2 MUZEBWT, 2 HOESRE L
A=K LTcATRetE DN B 2 b D, w8k
BHLAY—, BLOANL MR 2R
LY T A4 MY 5% T,
Takahashi (2001)[3]iC & » T S -l
FHOWET Ly FROEEERL AT D
Z &5 incipient melting D R[EEMEHE X 5
o, EO%E, BIRBRFRAL LY T4 K
DR S T= DX, MR A B ASE IR B
TIE72 <, Yoshikawa and Nakamura (2000)[4]
X° Saal et al. (2001)[5] TS S 7=/ 1 B4
AT ER S F, ?6 L<IE, DAB A E SR
H A N OREIZE D FIERIED A Xk
L:Eﬂﬂ%ﬁ‘éﬂﬁ%ﬁ%%i bILd, ZILHDH
REMEICHl Z2 5 2 512, S o IEIR 7
i S D Re-Os [RIRLASKERL DR AS &
BHTHHI,

IHET, SR THORENRER 5E
7 ay [6) T, mLEBKRZEEAL
WY T A b OWEITTFMELL DMM & [F5%
ThHY, tMONPALAEITENLD BB L
TR E R T, LY T A oL R—
YA MIR#EEICHRICZ Y v F LD
MWD, IEIRIEAER & 13572 5 22 RERIC
EobDEEZLND, BEREHTYH, L
YNR=T v A MIAEETERICZY vTF
LTk, ZRIEH & HIEREIER & DB
[ZOWTITARDOMFTRETH D,

51 A 3CHk : [1] Kogure and Takazawa (2020)
JpGU-AGU Joint Meeting 2020, SCG64-P04. [2]
Workman and Hart (2005) EPSL, 231, 53-72. [3]
Takahashi (2001) J. Petrol.,, 42, 39-54. [4]
Yoshikawa and Nakamura (2000) JGR, 2897-
2901. [5] Saal et al. (2001) J. Petrol., 42, 25-37.
[6] Takazawa et al. (2000) GCA, 64, 695-716.

Keywords: Horoman peridotite, orogenic lherzolite, refertilization, partial melting

*Corresponding author: takazawa@geo.sc.niigata-u.ac.jp
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About notation of mineral names seen in junior high school

science textbooks
Shintaro Hayashi(Akita Univ.), Shin-ichi Kawate(Musashi High School), Michio Kiji
(Ritsumeikan Senior High School) and Satoshi Miyajima (Kumagaya High School)

— AR A O AR R E 22021 RS - B

5tk b FITI N TS, BT EEEE
TR 31T 5 5o O W g RHERR I
DWT, HREFTOIMA OKICD
WCF v LT, SPRIEEDOHE S
KEREEEENTIE, 5o ARR
BEFICOWT, ZoNECKILOILEYE
YD F £ v 7 BT Ro TV B,
BHEAE OBRFH L HbNn% < o
RoHicinz -0, ZFRFECET 3
WITEETH 2, SHNEZOHTHRAX
NS ZICONTHET 3,

TOF =y 7 OFER, HERERBERE
ICB T 24 OKELIE, HEREL,
FIRUYV DA X HFHKLD 2HELH
D, BRIFEESHTLICEAR S Z LS
Ml o2 WTNOHEREZEICOWTY
FELEEIYMORL DY, WK, R
KN EFE, ZOHYOFREBEEI N
Twb, flzi, A%OKILTIE, D
I %] toisRidahn, Atz [+
Frf (BE)] ¢ERLEINhTnE, 2D
X9 % oRFELITE T, HETAH XA
FRUYVD 2D 5 D3bh 5,
Fxy 7 LEARED S L, 3HLAET
FKig, 2HEETIR L W oA 2 h F R
Th b, BIEOHMBENE, THE EA
HER APAH, G, Ay I vha, W
PRIk EOMAGNE ¥4, F2
v, 7Ry vE, Ak VA, ¥4,
v 7 vha, WL TH B,

DX, S ORILTIEIR, R

HE ORI T W T & A S A
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7o 77,

COAR—EICIIEEDLH 5, FFIC 2 mi7
JHEH L 72w, BE—ich A 0EE A~
WETHD, [vFo A [HE] o&h
BEZTY, BAD TNERWD G
o3I, ARy RAIHE»ITTL
9L THD, FLICRFICHTIH
EBRKCTOMETH 5, BRIES ST A
I hFELEM > TV BIRETIE, T
DINZ =V ICDONTN D DD 5,
Bz X, APIEE TARG] Th2ey
Al Ay A] &3 52—vb 50 Ek
Th b,

TOX D BA—EIIMHE L T LA
HHLEELIIEZD, HlzE, £EYoD
M Thvyov | 72eay | V75
YT VYT) REA XA FRELTHE—X
nNCws (2 CHARIEEY S TIRIEY)
oMz EHZAFTH—LIS &
LTWiZ &b otz GEERITD,
1975)),

b LIRS, SEpiklec THEREICER
TR EDOHA T T4 ] XS EK
—H e R R L CTHITIE, FERoHF
HUGTOBRICSEZ I I N5 AHEED &
{, ZoKGLLOA—HKIIfEHINEA]
REtEDSE ., SRR ERIC B W TR R
MTLMERDHDLIEAD,

Tk, BRAICOWTHLEALRLILH
h, KLOM—BHETH S,
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High purity elemental separation technique for LREEs from silicate
matrix

Bidisha Dey!, Tomoyuki Shibata!, Masako Y oshikawa!

(1: Hiroshima Uni. Sci. )

Rare earth elements (REEs) are difficult to separate from each other due to their similarity in chemical
characters. Elemental separation is essential for isotopic analysis in thermal ionisation mass spectrometry
or multi-collector inductively coupled plasma mass spectrometry to generate precise and accurate
isotopic data. REE isotope geochemistry can be limited for the want of an efficient method which can
prepare and analyse several REEs from rare materials such as minerals, xenoliths, or extra-terrestrial
material, as well as bulk silicate rock samples. We have developed a technique, improving on previous
efforts (i.e., Kagami & Yokoyama, 2016), which can separate La, Ce, Nd and Sm as well as Ba from a
single aliquot of sample using two columns and minimum processing time. We have used miniaturised
columns to efficiently process small amount of material while minimising the possibility of
contamination. We have used AG50W-X8 from BioRad® and Ln spec resin from Eichrom® to efficiently
separate the REEs from each other. The eluent used is a mixture of dilute HNO3 (0.2M) and NaBrO;
(20mM) which is very effective in separating LREEs, especially Ce from Nd. Previous works have used
similar approaches to separate Ce from Nd, but with concentrated HNO3 (~10M) which is difficult to
work with due to its corrosive nature which damages lab equipment and is dangerous to handle on regular
basis. Methods with conc. HNOj also require an extra step to separate LREEs (i.e., La, Nd, Sm) from
each other. The merit of the dilute mixture is that it can elute the individual LREEs in a single step and
with high degree of separation between REEs. This method can easily be combined with other elemental
separation techniques such as Pb-Sr or Hf separation technique to use the same sample aliquot for
measurement of these isotopes, thus reducing wastage of sample material. Results show > 90% recovery
yield for all of the target elements with accurate values for '“Nd/'**Nd isotopic ratios for GSJ basalt
standard JB-2. The method is relatively fast and cost effective, as well as showing high purity and
recovery yield and is suitable for processing rare silicate material as well as bulk rocks.

Reference:

Kagami, S., & Yokoyama, T. (2016). Chemical separation of Nd from geological samples for
chronological studies using146Sm—142Nd and147Sm—143Nd systematics. Analytica Chimica
Acta, 937, 151-159. https://doi.org/10.1016/j.aca.2016.07.004

Keyword: REE geochemistry, Nd isotope geochemistry

Corresponding author: bidisha-dey@hiroshima-u.ac.jp
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Geology and iron mineralization in the Akatani skarn deposit,

Shibata city, Niigata Prefecture.
Kotaro Seno*, Yasushi Watanabe, Takuya Echigo, Shogo Aoki (Akita Univ.)

TR AT NV PER T, BT T3 B o #r
T L N OV L L% oD i 8 Lt g AR A7
EL, FITREILILAZEA L TOILR Th
%, RERILAE E T DERA L VBRI Y
IZFECHY, HARTIIIRAILRLIS, & TR
BADNFER TEROOLN TS, LK REE LA
Y2720 R REORK S E AR A (— b
JRAE) R°F ¥ —b, IREERABRY, %
FRL D — E - AE e Oni i R o N
FANDEERIZE AN, ZNOEWEFITEAT
LRI O FBCE AN oA T 5. EleR
EROLPLIR 1T = F AL A 12 FED proximal
skarn & OX distal skarn [ZIRAEL, BiEAF o
RO OIS, ABFZECIE, 5k
PR I KOV D AR S ORI V> D53 A %
R, SRIRU7Z30E o AR} OV S B 5%
LD RO R X AR EIPT 3 L OVSEM-EDS |2
T RIEEIT, AV O B H L
K OSGACER L DRI E A B S/ LT,

T FE T EAERA 1D proximal skarn (21
BLREERGED B TSR IR ERIL 23 B H T~ B 80K
(e 21 X 102 SI) NRFL, REEF O
distal skarn (i3 B IEEHIRIREGE DO REERFL LN
BB NDIAR (H LR 1 200~520 X 107 SI)
(Fig. 1-A)DN 3%, KLZ AR proximal
skarn (Z(3H - HLRIREERSED D B EHIR IR ERIL
23 T DR (R REER 0 52~430 X 107 SI)
(Fig. 1-B)3 RO B, AREFLE L& 200K
(BESILCH AT A e BIZE D) (il
#:0.01~2.1X 103 SI) HLEBOLIND. ZDOAT
IV HETCIE, IREREEG D% P L M OVEE R 8%
FALCAE A A K E DS IR AL, IR -
FBIEKR MR X BEPTHERIVEOLNS.
TEFEHIEREIT 0~0.09X103 SI DO#REER
ot . E T EAE A O distal skarn 2355459
%8 SEIR TIIBESR AL U= AR SRS S A T 1o 2
SRIE (—HEESREAL) HFVUS AR, BREA

IPET DIFNS, HEEAFLIC Ag-Bi-Pb-S SL#H3El
ASNDHTENE THIZE TROLND.

BPIRIZE T 2 E A a1 TR
DFERED, F 2RI RS I XS5,
IRERFLILAR DR NG, RPLRIL ZFE+FHAE
e ORI AR, WRCE OB AIZFED 3 HloTE
BRI 230, 2 IUREERIE D IR 8k S Ak
(martitization)R° IR ER L DREELFLAL. (hypogene
secondary magnetite) Z {9 EKFLIR A TE AL L T
WD, BEBRILDFRERIALITIZ 2 DD 1B D
TENBLREIND.

ZOISNZ, RBFLIRITZRRDEHOHAE
FIZ XD EE TT RN Lo T, B D IRERGE
B RN LT G am T oz, JedT
WFZE TIRBEI NI (FIEBIKDB IR ERIL
AR, FIAITTERCE Lo TIRERIL S A K,
FTAIBEGRIL O A Rl ZIRBVIC AR ERFL N AR
pK) 7200 TR, TRH A TOMEB LOIREE
DA ZIRANREERIE DN AR L T2 WD BT
RSB W TERIMEIE A RO b N2 LB
BN o7

Fig. 1 : Sk§EA ORSTBMEI 5 E
(A) —EBEERIAL LTS RIRIRERTE. fERAE O distal
skarn FPOFLA (HifE 520103 S THLLD.
(B) IREFENA— =T m—AUTZBEERIE. NLFA
R proximal skarn HOFLMA (FFEEE:200%1073 ST
THHND. (Hem:IRERSE, Mag: MiEkHE, Qtz: A 5%)

Key words: Fe skarn deposit, hematite, magnetite, Ninoujidake Granite, magnetic susceptibility

Corresponding author: koutarou-apophyllite.323@outlook.jp
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Ancient melting event recorded in fore-arc peridotite
Akizawa N.* (AORI, Univ. Tokyo), Ishikawa A ./Fujita R. (Tokyo Tech.), Ishii T. (Shizuoka Univ.)

LIIT®»IT

AT CIE, AT AT B B L 72,
KO HOEERA N PR LT b
DIFIET 5 Ly ST % (Parkinson et
al., 1998, Nature 281, 2011-2013), &5
(AT, Os [AIfZIR & Yb &2 W7 fa -1
ETNVOEISIZEY, A=A hDYV—2X
FIARWETHY . —EREL (—3600 Ma)
A L=~ ML OFERH D L HEE S
7~ (Umino et al., 2017 Isl. Arc 439,
110-119), AWFZETIE, AR~ > hro
TARLREIA I BEE U 7o N D S HE % (E e
\Zontelzd, FE-/NEFR-—~ U 7 1k
ORI CEHRILL 7= > T ViaOEE ks
KRS T - Re—Os [RINARS AT A Sk L 72,

2. Y U I NVERBULE - BEATER - SRR
AT TIE, FE/NEREEE~ ) 7
Mg OSETE T IArE T 2Rl (A
JEHL KH —82-4 AL KHOS—1 AL, KHO3-3
W) LR~ U 7 uEER I (FEGL
KH98-1 Yk fjiifE) CHRIR S 7=t 16 DL
VN—HA h=FF A T EFEAL
72, FEEE (LOI) 1%, 6.6-15.4 wt% T
HY . BESIERCA{LE - T D,
EEFEEGTHEMEE ST LIz E 2 A,
Mg/Si I 1. 1-1. 3, Al/Si % 0.005-0. 025 2
FEEmRL, fkxrty T 4 7 TR
DT mBOL DK ML Y ROHRT
e U 7o AP I > 72,
10s/™0s  1E IR W RE Bl #E BH A o L Tz
(0.122-0.241), Re &A & (0.004-2.2 ng
gh) « B Re/180s (~16. 8) -« ¥0s/%80s [T 1X

IEDOFBIBIFR S FE® b T,

3.

A FEITHEMR D DI D & AR
FTCHW 7 VB EIME L TWD EF
2% —MKHNZ, f¥E LT T AL Re
BHEMEWESIRESN D, L, At
TIEENE KT DRERPEONT, Re &
HAENE WY 7Tk, ¥ Re/™0s -
¥10s/1%0s iz m < wERE,. B L < IRAR
%12 Re/0s DEELEZZ T2 Z L 2RET 5,

—J T, Re ZHEDR, FEELOEN
INS W TR, T0s/%%0s 23 0. 122 LR
<, BEIHEFLUTRe NMTEAEKITTL
Folt LHIFFSILD (Re FEYBFAL =Ty 13K
750 Ma), ZAUE, RME~ o L ORI
HNCRBEMEN -T2 2 & 2R FT 5,

Umino et al. (2017)1%. R=FA F+D
— A L LT(1)# 15001700 Ma (Z 20-30%D
Wz > 7=~ hr & (25 3200 -3600
Ma 12 7-10 9D Rh A > 7=~ b LD 2 D
HDEHRE L, LanL., AFFETHWE
T2 T ENBIEEIIE E B WVIEERA X
NEFERT Db OIFAHTZ LR TE )
oz, [ARRIC, FE-/NEFR-~ U 7 ik
AR CERIL S N2 > T 5D Re-0s [l
LR %4581 U 7= Parkinson et al. (1998)
DNRE L72190s /%05 130, 119-0. 127 F£E T
HO. B HE T3 1230 Ma TH- 72,
KR OBFAFER A HE L7z Unino et al.
(2017) TiZ, HEELOEELZIMK L R2NET
NEHREZBEIG L TWD A, ZOhkICHE
NHHOT-OTIHRVWNEEZBND,

Keywords: Fore-arc peridotite, Hahajima seamount, Mariana trench, Harzburgite, Lherzolite
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Petrology of the serpentinized peridotite from Hayama Blet in Miura peninsula
Natsue Abe* (JAMSTEC/ Kanazawa Univ.)

We report the petrological characteristics of serpentinized peridotite from the Nobi Beach, southern
zone of the Hayama Group in Miura Peninsula, one of Circum-Izu serpentinite belt. The serpentinized
peridotite of the Hayama Group is characterized by a relatively low-temperature and common
occurrence of hydrous minerals as spinel inclusions and the high Fe3+/ZCation of spinel. On the other
hand, the Nobi Beach sample rarely has hydrous minerals and shows slightly higher 2-Py equilibrium
temperature (about 980°C) and lower Fe3+/ZCation than other Hayama Group samples. This suggests
that the serpentinized peridotites in the Hayama Group are either horizontally heterogeneous in the
original mantle or differences in the peridotites' ascending and cooling processes.

B NERCET 2 ERCE T e v 2
LHEBCEL A B A B DI IT DWW T, ZLER
T2 DT DERFNEERE T 5.
R & F HEkHT, T - AHA987)IC K o
T “BROFTHIBRERUE B L dv X L7z AL
HEICET 5, RO HIRERUS B O R
FiH(1994) % EifE 13 2> (2008) 72 & CTREMNIC R
WINTWw3, zhbid, VEOHEREL %
EDANYAN=T % [ b~L LYV T AL FT,
LIFLIE Ca ICEOGRERS., M lc#lER 7
GIKEEY) (7aaoXf b, NX=HH A b)) &
EGH, 78 LA FILITITIE Cr#=0.4~0.6 IT
EhLTwszTthd Gtk 1994), Bl
JEREDRERCE 12, BRSSO S Ol
FH ORescs & M L < KR — it
B CREEAT T 5% (Uchida & Arai, 1978 5 71
J%, 1986),

Ty LR A E O bW E E LA E S 5 ©
ER, ERIZ21992) Ik v RE I NTE

D, NSO ERES, S, =ik
B O ETRH 2 b O#sf TH 2 nlReNE
BRI E v b, BFlhiRIcHEE T 50
Boa 7wy 7 LisfagEt 10l oreseailehic
DWTHFEL Wit Z T2 72, 2 b Okl
. RHREAAAYAN=C % L FTHY, A

— R F A MEL T 3580 a icEEl L

TV BERDH B 553, LLERIIHERUA B AMK
L, WIESITH 200 AR DIRTFL T

W3, A b A Fo iz 91,
A AD Critld 0.4~0.6 TH V. fthoE /=
FolftafE e 3IEFRETH -7z, L L
70 LA A ND Mghidf 0.6,
Fe3+/(CrtAl+Fe3H) i FLiZ 0.1 AT TH
b, ELEHOMREE L 0 13t L A5EkE
o b 0I5, X5 ICHjiEaE
W EF (Witt-Eickshen & Seck, 1991) 1 X
5¥ﬁﬁmﬂﬁﬁ%ocr PR T H B

EFEOERE KRR o h I 5 E R R
Togn6®7 X ZICIC, BFPLbig ek
HHEoORKFEEERT L, ELEHE 3R
72 5 A ORERCE N DT ICHFAE L T /1]
BEMEDS D 5,

VA=WNy4

(5 HSCHR]

LS - BLRDE - AREE01992) MEAE
AR E 2R), 40, 21-23

FiHEH] - Emm(wm)aﬁszwéﬂ4

FiHER] (1994) FRREAMBREL AT 75 i
20, 175-185.

TLE¥T A\ (1986) Sci. Rep. Yokohama National
Univ., Sec. II, 33, 68-105.

Uchida, T. & Arai, S. (1978) Jour. Geol. Soc.
Jap., 84, 561-570.

Witt-Eickschen & Seck (1991) Contrib. Mineral.

Petrol. 106, 431-439

Keywords: Circum-Izu Serpentine Belt, Serpentinized peridotite, Hayama Group, Nobi Beach
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Geology and Epithermal gold-silver mineralization of

Bousawa deposit in Akita, Japan
Kazuki Hirata*, Yasushi Watanabe, Takuya Echigo, Shougo Aoki (Akita Univ.)

K IBALAE TR Y IR SE R O JH 825 A5
B =R PR E 8 L OV LR
Ja+ D5 IRFER 1T K20Mad R Z R L, HA
WYL R OEE R K LG BN > THHIREE
ARSI ZERBH LIz TS, A
FeTIE, BIRELE B BT BEEA 72 MU
N OXRD TS Lo THUR BT RS FU7- 1
B LR DAL, A 3RO HE D
FACVERA BN EC TR EHLNCT D%
HjEL7-.

BP /MBS A CIX365 0 AT CRABAD RL K, 2587
FrCH IV T aATo7-. BEHE OSBRI E
2, KIWEAZEG RIS R &5
TR A B K LB PR O S VBRI A B - B IK
Bleanbied, EAS BRRERE KILES)
IXZ DA ATEREEZ L T0DEB 2
5D,

WIS /A By fat% & VNSV S VAW & o (S50
LXRD 3 Hr & T W EVK 2R E HEW) D[R E 21T -
ToAE R, BEEIIOAVF AN 2 A4V
FAR B A H D3RI iz, B4+
AN LRI A N-H Y E A LR JE 0 /LS
N, AFVFANFIZ BRI AN- D) RAHICE
BL TS, Fe, BIRETEEZBRATUTTRT
DZEFE (1164 7F7) 1220 = 6°(d = 14-15A) 312
RIRA CTHH001) K2R3, =FL sz
— VLB AL LN — I RN BB, o
BOKEEID DR — 7 BHLIRNGE
DIRFERAGWT BT o728 A, N—3IF 2T (b

\ZHEBIL7-DTA#E 2 MG H a7 (Fig. 1) . E6IZ,

[ U k2 500°C T LR MM BVLEL L 7214 12
XRDATL7=EZ A, (001)E—2 72320 = 9°(d =
10A) (UL IR B L 720> C, AMFFEHIRIC I 1T
%6° (14-15A) fH T\ e iR & s 3R L85
FIN—IF2FA N CThHLEE OIS,

HIRSLIR D FEA THLND A FROFELD
R A RCBEMET CTBIZEL, i A G bt
LA BN AT — U R AT o T kG R, A v
FRIZEICHVERALIRB AU NEE T R0
IR - B A AR - BE AR RN D72 D 2 828
BES. SLAIIE=L 7 8T AL EEERGED
572, Pseudo-acicularfilfikz 23 ) E A L4t
L THLND. BADT-OET 7 IILEOE
P72 AT —VNEFIIARBTH LN, BEE R
MOITESRIALEIIEVIRL DT3B 2
b,

SEALTRARIIIL PR T35 O B E Il A 5o
B ENRF OBV EABIE200°CLL EDT LAY
-FYEFRARS THH T2 LB RLTWD. AFE)R
DRI BRI L/ER DI L > TAL D
EERIRIEBELTEY, AKMAEZEIRO B4
FALDAE—B L TS, AFZE il o kL
HBIZADNDE LN —IF 2T A MNIFLR
pit%, [RIHUE A e B b2 SR -7 2 L& RL,
LRIRGEIR 3T 7 KRkl O I BR 55 T Ak
SN EERETS.

. a ok W o
ook ) el YV

Fig 1. WRAVE I LSRR 45 A K S BE L 7= 5ok
OIRB B HTAE . DTA iR Gsk) 12 100-
200+ 600+ 900-1000°CA 3T (2 B i % 7k g
BB NN—IF 2T AL T
5.

Key words: Vermiculite, DTA, Early Miocene, Epithermal Au-Ag deposit, XRD
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Geology and Au mineralization of the Hata deposit, Akita, Japan
Yuki Konuma*, Yasushi Watanabe, Takuya Echigo (Akita Univ.)

B RSB S, 4 - SROIEMIC
8 - g1 - HER TR E ORI L E A, Hih
ARAE TR E ORI % PE 3 2% Bk
SERRMN FEICHALAARIZIALS A LTV S,
Z DI AA DX BILRIGLR O R &
AHLTWDR, SLKDTEHEITHENRISLIR D
Fea Lood . AWFE i, BERIGNK &
PENRIMGEIR DR & OFEFFOFLURIC R T 5
EOPALER Z W LT 5720, FKAK
ALTTZ & 2 KMGE PR JE30 O MU FA AT, Bk
B ORIE, A5 O BSE8EL, ik
Wb, RO EY~A 7 ad—F A
Y d X OMERERE 21T - 72

PR R 0O MV 1 s B A | g ¢
bV, BRI - BKATRE - KA
AR ONT Y A h—0 0 3RS0 L,
BETHEAT A YA NERSDHERE O B
BT S, SRR ARG D O IXEEE
JRAETH 5.

PA T & B odif & i+ 5 7
D, FRTED (B2 255.4m) ) HEEE S
TN D 0% 3 /FHHEAS &, JiiR B
(CALE LI CTHEGR TE 5 5 B (IEm
210m) OB ZBE L2, 3 FHU TR
L 7e SR 7 SR aL o PR SR BE DAL &
CIATHY, SEITH NI A ITTHE
HAEMES AREIRTH Y Eib A & LRI
I, A E D 3 FBROHEAFIZE
<HBRI, 5 FEHOHAOREBITITAITT
DI T, HEEATE L TR LNS.

F)oR XRD Z0#T 12 & 5 BUK IS E 57
EDORER, BOKZEEIIRED & 5 FHLOH
BAMEI SR OREITE ) A NEE R

STWDZ EMNHBA L. 72, FEgEe
POREENIE 70 & ORLIZ & Te 3 BHUILA T
U YA MEEIONAThH Y EAEE %04
STV, ZOEWTL, SR TR AR L
= BKITHE~T A B U HEOEKTH - -
3, FR EEICRBENT I o CHI M~ R
ML LT 2 & &

£ g & H A OFRAEEA Y & VTR
{LFRIR DY EAVIREE & IR B 2 W E L 7= fs
R, 5 BYIEAOEELEET 177.4 ~
230.2°C, MRIEFEIL 2.90 ~6.01%, 3 FILHL
[ DOHEAVIREE L 209.8 ~ 250.2°C, MR
1X5.11~6.16% Td-7-. KT TILE
BENEL, WEARELmOERIZR-
7.

SEM-EDS |Z X % i1t 50 Ok 5,
5 FHUHLA X PAHRERSE T O8R5 A BT 0.13
~0.225tom% T L7 T A DOEDOEH
1L 57.1~585% Ch-o7-. 3 /YA D
PIHEERGE DR D 5 A FlE 0.26 ~ 0.57atom%
Ly, L7 FTAFhDEOERERIX
60.2 ~69.3 atom% CH 5. TL T hT LA
—= v ¥ a ik & PSR PR SN B IR R B
S L, RPIRICBIT 2 0L ER I, 2,
K D4D HS SR % R L CER S LD
AL R BOK PSR IR WV B A H o & &
26D,

PLEDFERN S | IRELR DA LER X
AL SR DRBIR LIRS IR & s S, B4
K DRREEA A 2 DSPEAR T ERD & _EFE~H
T 2R T, GOBWMENTNDHZ &I
Ko TENILB L= L iEimoiT 7=,

Key words: epithermal Au deposit, low sulfidation, base metal sulfide, barite, sea water
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Fine structures of omphacite in CaO-Na,O-CO, rich fluid
Shugo Ohi” (Edu. Shiga), Shusuke Kinoshita, Yohei Igami, Akira Miyake and Takao Hirajima (Kyoto Univ)

LiIXC®IC

4> 7 7 24 (Omphacite, Omp) (&
diopside(Di) - jadeite (Jd) & CHMIFEE D
{LFHR 2 7 D | il T Cld M1 O Mg, Al
BELO M2 i Ca, Na OEH| N ERLF T
Qe L7200 AKIRIC72 5 EESIAFRFL L
FHERRE N 2 0 | {KIRTIX P2/n OZEREEN
BEThDHEH %I TV 5 (Carpenter,
1980; CMP, 71, 289-300), C2/cfH3ERFFL,
L 7- BRI B AT RetE 22 22 [EIRE IS P2/n, P2le,
2, 2 T %3 (Carpenter 1978, CMP 67,
17-24), ZK —HOMKIRRE 2 RE . P2,
C2, P2 DBIZRFTI20,

AT - FE(2016, JpGUIEALTEERINA
g o E I EER S T ICEET D
Ca0-Na20-COqz |2 & Toikik IR (R RS 1 X
apatite, albite, Omp/Di,
aragonite/calcite, chlorite)¥ ® Omp/Di (%

EeRLfE 2R L. Omp 1%
Diss-ss DOFLELHIPH T Al-poor, H1[H, Al-rich
D 3K TEDHZ e aRLI, £z,
bRk > Omp O — #1337 18 B 7E -+ BE
(TEM) B0 C K+ % LTOR T,
2017, JpGU), A%, F—#kHZ >\ A
o TEM #2517 > 7= DT, £ DOFER % #
AR
2. TEM £ TR L7z 3 R DB :

TEM B122CH, Omp (3 3 fEIkIC¥ET 5

pumpellyite,

Jdsi-a2Acmis-25

Keyword: omphacite, CO2-rich fluid, TEM
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U-Pb age of the Oritate travertine from Unazuki area, Toyama, Japan.

Mayuko Fukuyama (Akita Univ.) * - Masatsugu Ogasawara (GSJ, AIST)

& ILREET Pz, — i A =
g A —T N E IRV AR & L TR
HEND b T NR—F U PNET D, BEOHZE
TiX, P hIN—F 2 BEIE S EE
NoEELNTEY L a il onT L —F—7
TL—a VHEREG T T A~ EESHTE
U-PbEERAIE BT DAL,
104+1 Ma3fFH 0T D2y (LR, 2017),
T F I A=F U bOFEMRITHE LT
RN, ZZT, AWIETIE, ZOTFELFIA
—F > DU-PbIR IR HL AR E & FEhi L

(LA-ICP-MS)

Z DOIERAER Z BT L7z, U-PbEERTIE 1,

KERFHTEHIERICRE S
LA-ICP-MS (NWR193UC & Agilent 7700x) %
Az, T h T 3—F 2 OU/PbLLIELI~
225K, F2U T 0302ug/gl T L,
— R UE BORE IZ 12 91500 Y L = v

(Wiedenbeck et al., 2004) & WC-1 (Roberts et
al.,2017) ZfEM L7=,

U-PFERBNEZATIR 572 FIL h T 8—F
YD H B FREHZ & o TITU-POIRNL AR D3R
FEINTEREEZHEOLNRNEDO LB LM,
138 51362426 Ma (MSWD=1.1) & Dk
BRE BT, T ORI AT T 5 KEILE

@Japan Association of Mineralogical Sciences.
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FRA R P MRS BRI RE#RIC
TN EDHEE Z X > TNV & 2%
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WEEELET,

SCHR

BTIEDQOIDHE FHERS, 125, 781-792. A
#(2017) H AH
(2017) Geochemistry, Geophysics, Geosystems,

BE¥AHHEE S . Roberts et al.

18, 2807-2814. Wiedenbeck et al. (2004)
Geostandards and Geoanalytical Research, 28,

9-39.
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[S3-01] Zircon U-Pb dating of granitoids in western Nagasaki, southwest Japan
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[S3-02] Multi-stage metamorphic history of the Oki gneisses in Japan:
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*Kosuke Kimura', Yasutaka Hayasaka?, Tomoyuki Shibata?, Kaushik Das?, Kenta Kawaguchi®

(1. KOSEN, Kure College, 2. Hiroshima Univ. Sci., 3. Jeonbuk Nat. Univ.)
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Zircon U-Pb dating of granitoids in western Nagasaki, southwest Japan
Yukiyasu TsuTtsumi*, Kenichiro TANI (Natl. Mus. Nat. Sci.)

Zircons U-Pb ages were obtained from granitoids in western Nagasaki Prefecture. Considering the ages,
it is thought that granitoids in Enoshima Island and Irose Shoal emplaced ~100 Ma whereas Oseto and
Otate emplaced in ~97 Ma and Oseto suffered later activity in ~90 Ma. These ages are equivalent of
the granitoids in the Ryoke belt. The Oseto granodiorite contacts the Nagasaki Metamorphic Complex
which is equivalent of the Sanbagawa belt, across the Yobukonoseto fault system. These data will be
important when considering the framework of Kyushu.

RE O TN & LRSS & ORI 6

Oseto - Ccn.cordam data: n =28
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N 5. Enoshime 7 For ago calculaton: n = 5
2 S ORI I A TS AE @T@ﬂﬁ? e 10202121
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WU TR R A ST L C =) A ISt i3 2 KR 0 %0 100 1'10?1'- 120 130 140
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EEim L5 ECERERSEZZOND. Figure. Histograms of age data of the samples. Errors of

weighted mean ages are 95% conf.
Keywords: zircon, U-Pb age, granitoid, Nagasaki, Ryoke
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Multi-stage metamorphic history of the Oki gneisses in Japan:
Implications for Paleoproterozoic metamorphism

and tectonic correlations in northeastern Asia
Takeshi Imayama*, Ryoichi Kawabata (Okayama Univ. of Sci.), Takenori Kato (Nagoya Univ.),

Chang Whan Oh (Jeonbuk Univ.), Kenji Horie, Mami Takehara (NIPR)

Metamorphic P-T conditions, monazite chemical ages, and zircon U-Pb ages from the
gneisses exposed in the Oki belt, Japan, were integrated to unravel the multi-stage
metamorphic history of the belt. Microstructural observations combined with obtained
P—T conditions and metamorphic ages reveal three distinct stages of metamorphism:
M1, M2, and M3. The M1 stage occurred c. 1.85 Ga with high-T granulite-facies
metamorphism (793-803°C and 9.8-12.3 kbar and 738-755°C and 9.1-12.0 kbar in
the southwestern and southeastern Oki gneisses, respectively). The age of the M1 stage
is well recorded in monazites included in large garnet porphyroblasts and low Th/U
metamorphic rims in zircons from the Oki gneisses. The M1 metamorphism was
overprinted by c. 230 Ma metamorphism (M2), which occurred at granulite-facies
conditions (817-829°C and 9.0-10.3 kbar) in the southwestern Oki gneisses and at
upper amphibolite-facies conditions (693°C and 5.3 kbar) in the southeastern Oki
gneisses. Monazites in small garnets, euhedral zircons, and outermost rims of zircons
crystallized during this stage. The final metamorphism occurred as retrograde
amphibolite-facies recrystallization (M3) at conditions of 558—638°C and 3.7—4.8 kbar.
The inherited cores in zircons yield ages from Paleoarchean to Paleoproterozoic but
lack Paleozoic ages. The detrital zircon distribution and the Paleoproterozoic
metamorphic event in the Oki belt support the idea that the Oki gneisses are fragments
of a Precambrian terrane rather than Paleozoic sediments derived from the terrane.
Combined with previous studies, we concluded that the c. 1.85 Ga M1 high-T granulite-
facies metamorphism in the Oki belt could be related to that of the Jiao-Liao-Ji belt in
the eastern North China block via the northern Gyeonggi and Nangrim Massifs on the
Korean Peninsula, whereas the c. 250-230 Ma M2 stage could be associated with
collision between the North and South China blocks. The Oki belt geologically
corresponds to the northern Gyeonggi Massif in South Korea due to their similar
Paleoproterozoic and Triassic tectonothermal events.

Keywords: Multi-stage metamorphic history, Oki belt, Paleoproterozoic metamorphic event, Triassic tectonic event
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Tonoshiki breccia recording the signature of the closure of Maizuru
back-arc basin during Permian-Triassic boundary

Ngombi Mavoungou, L., Das, K.12, Hayasaka, Y.12, Kawaguchi, K.2, Ando, J. 12

(1) Department of Earth and Planetary Systems Science, Hiroshima University, Japan.
(2) Hiroshima Institute of Plate Convergence Region Research, Hiroshima.
(3) Department of Earth and Environmental Sciences, Jeonbuk National University, Republic of
Korea.

Tonoshiki Formation, a breccia-dominated unit which is made up of different sized extremely
angular clasts occurred in Maizuru back-arc basin that closed during Late Permian. One of the
dominant types is a breccia dominated by mafic rock clasts derived from the Yakuno ophiolites.
Recently, clasts with different features, mostly felsic shallow crustal rocks fragments, have been
found in the breccia. These two types of breccia might not only differ in terms of their petrology,
but they are likely to also present different geochronological and microstructural characteristics. In
this study, we report the depositional timing and some microstructural features for Tonoshiki
breccia. The detrital zircon LA-ICP-MS dating of Tonoshiki breccia provide Latest Permian
maximum depositional ages of 259 and 251 Ma for the mafic-rock clast-rich type and the felsic-
rock block-dominated unit, respectively. These characteristics of Tonoshiki breccia suggest its
formation as a result of two phases of tectonic activity-induced debris flow occurring during Late
Permian. The optical microscopic observation of 2 specimens of Tonoshiki breccia reveal several
microstructural features for both types. The two types of Tonoshiki breccia commonly display
internal fracturing within several single clasts (e.g., tonalitic, rhyolitic rock fragments). Moreover,
evidence of hydraulic fracturing has been found in both types of the breccia. In contrast, following
two different types of veins are prominent for both types. Prehnite-pumpellyite and quartz-filled
veins are found in the mafic rock-clast rich unit whereas a network of multi-directional calcite-filled
fractures are present in some felsic rock fragments. The examination of a Triassic sandstone sample
of the Fukumoto Formation under optical microscope does not reveal any evidence of hydraulic
fracturing. This provides a possible constraint for the timing of veins formation in Tonoshiki breccia.
The development of veins was triggered by fluid overpressure that possibly occurred during the last
evolutional stage of Maizuru back-arc basin represented by the collision with the eastern margin of
the East Asian continent, which marks the present Maizuru terrane. The Permo-Triassic transition
in Maizuru-back-arc basin is characterized by the deposition of Tonoshiki breccia during two pulses
of tectonic activity and is accompanied by hydraulic fractures affecting the breccia. Hydraulic
fracturing might represent the tectonic signature related to the closure of the basin.

Keywords: Basin closure, Hydraulic fracturing, Late Permian, Maizuru back-arc basin, Tonoshiki breccia.
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Mixing process of oceanic crust of BAB spectrum and

continental crust in the Maizuru belt, SW Japan
Yasutaka Hayasaka* (Hiroshima Univ.)
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ARSI E DL DRAINERR T 7 b =
w7 TEA] LTW5, B2k 2
EBEENVE-R L T4 NOERAE A &
X, L TRABEE LTI TWS.
WA ERORE & ER i ORI S
X, BT RAL DK 340 Ma IZHE R S 7=
PE L— RNIZAOL AT - I 290-270
(ZTERE « RR U 7o Mive Py e ol s EL i
b (FBUTH, 1996) A3, A AL OWRHHI
ORI EIMAEITH D (Suda et al.,
2014) . AL AR 0 PRSI T S TR
(2 &Ko THREDO#E LS (Ca. 280-240 Ma)
LV OZA AR (Ca. 440-400 Ma, 290 Ma)
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Age variation of granitoids of Tsuwano Complex, SW Japan
Kosuke Kimura* (KOSEN, Kure College), Yasutaka Hayasaka, Tomoyuki Shibata, Kaushik Das

(Hiroshima Univ.), and Kenta Kawaguchi (Jeonbuk National Univ.)
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The tectonic evolution of the Northeast Asia including Korea
and Japan from Permian to Cretaceous

Chang Whan Oh (Dept. of Earth and Environmental Sciences, Jeonbuk National
University, Jeonju, Republic of Korea)

The Permo-Triassic collision between the North and South China Cratons (NCC and SCC)
occurred in the Korean Peninsula (KP). The tectonic model in which the collision was
considered to occur along the Hongseong-Odesan collision belt in the Gyeonggi Massif
(GM), is most suitable one because it can explain most recent new geological findings and
Korea-China correlation. During the collision, the subduction began along the south
margin of the SCC. Another Permo-Triassic collision between the NCC and Khangka Block
occurred along the Dumangang belt in the northeast KP. Whereas the subduction zone
was maintained in the east coast of the northern KP, forming the Paleozoic-Triassic
subduction complex which is now the Paleozoic subduction complex in the southwest
Japan. During the Permo-Triassic time, the collision and post collision related igneous
activities occurred in the northern GM, Nangrim Massif and Kwanmo Massif, whereas the
subduction related igneous activities occurred along the southern margin of the KP. During
Jurassic before 190 Ma, the subduction related igneous activities occurred in the southern
and eastern margins of the KP and the Hida and Oki belts in Japan. After 190-180 Ma, the
subduction related igneous activities stopped in Japan and the southeastern and eastern
margins of the KP, representing movement of arc front towards west and northwest with
decreasing subduction angle. During 180~150 Ma, the igneous activities occurred
regionally in the northeast China and inner part of the Korean Peninsula, representing a
flat subduction under the Northeast Asia which continued until 145 Ma. After 145 Ma, the
Cretaceous igneous activities moved southeastwards from Beijing through Sandong and
Liaoning areas to KP until 80 Ma. The Cretaceous igneous activities occurred due to the
mantle uplift caused by slab roll-back. The southeastwards movement occurred due to the
movement of location where mantle uplift with destruction of flat subducted oceanic slab.
On the other hand, the subduction related Cretaceous igneous activities occurred from
128 Ma in Japan, which is not coincide with a southeastwards trend of decreasing age of
the Cretaceous igneous activities. These data indicate that the subducted slab below Japan
was disconnected from that under the KP at 128 Na due to extension tectonic regime in
the Northeast Asia and then began to subduct separately under Japan. The extensional
regime was stopped at 80 Ma with stopping of mantle upwelling related igneous activities
in the KP and was changed into compressional regime with subduction related igneous
activities occurred along the southern margin of the KP and in Japan.

Key words; Permo-Triassic collision, Jurassic flat subduction, Cretaceous slab roll-back, Northeast
Asia
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