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

9:30 AM - 12:15 PM JST | 12:30 AM - 3:15 AM UTC | Zoom Session 1

R3: High-pressure science and deep Earth’s material
Chairperson:Takaaki Kawazoe(Hiroshima University), Takeshi Sakai(Ehime University)

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC
[R3-01] Influence of high oxygen fugacity on melting temperature of wadsleyite

*KAZUTAKA YAMAGUCH I, Takaaki Kawazoel, Toru Inoue! (1. Hiroshima Uni. Advanced Science and engineering.)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC
[R3-02] Rheological weakening induced by the olivine-ringwoodite transformation

*Rikuto Hondal, Tomoaki Kubol, Yuichiro Moriz, Yuta Gotol, Takuya Iwasato3, Yuji Higo4, Masaaki Miya hara® (1.
Kyushu Univ., 2. U. Tokyo, 3. Shin-Nippon Nondestructive Inspection Co., Ltd., 4. JASRI, 5. Hiroshima Univ.)

10:00 AM - 10:15 AM JST | 1:00 AM - 1:15 AM UTC
[R3-03] Effect of Al on high pressure hydrous minerals stable under mantle transition zone and lower
mantle conditions

*Akio Ohtal, Toru Inouel, Masamichi Noda?, Sho Kakizawal, Takaaki Kawazoel, Tomoko Satol, Toru Shinmei?,

Tetsuo Irifunez, Naoya Sakamoto3, Hisayoshi Yurimoto3 (1. Hiroshima Univ. Adv. Sci. Eng., 2. Ehime Univ. GRC, 3.
Hokkaido Univ. Sci., 4. Hiroshima Univ. Sci.)

10:15 AM - 10:30 AM JST | 1:15 AM - 1:30 AM UTC
[R3-04] Redetermination of enthalpy of Mg,SiO4 wadsleyite

*Hiroshi Kojitanil, Toru Inoue2, Masamichi Noda2, Masaki Akaogi3 (1. Gakushuin Univ., Sci., 2. Hiroshima Univ.,
Advanced Sci. and Eng., 3. Univ. Tokyo, Sci.)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45 AM UTC
[R3-05] Lattice preferred orientation of akimotoite

Longli Guanl, *Daisuke Yamazakil, Noriyoshi Tsujino1 (1.I1PM, Okayama Univ.)

11:00 AM - 11:15 AM JST | 2:00 AM - 2:15 AM UTC
[R3-06] Effect of water on the post-spinel transition in (Mg,Fe),SiO4 system

Yuri SHINODA, *Toru Inouel, Sho KAKIZAWAL, Masamichi NODA3, Takaaki KAWAZOE®, Tomoko SATOZL, Toru SHINMEIZ,
Tetsuo IRIFUNEZ (1. Hiroshima Univ. Adv.Sci.Eng., 2. Ehime Univ. GRC, 3. Hiroshima Univ. Sci.)

11:15 AM - 11:30 AM JST | 2:15 AM - 2:30 AM UTC

[R3-07] The effect of water on the high-pressure phase transition of pyroxene-garnet system

*Yasushi Ueno?, Toru Inouel, Masamichi NodaZ2, Sho Kakizawa?, Takaaki Kawazoel, Tomoko Satol, Toru Shinmei3,

Tetsuo Irifune3, Koji Ohara* (1. Hiroshima Univ. Adv. Sci. Eng., 2. Hiroshima Univ. Sci., 3. Ehime Univ. GRC, 4. JASRI)

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC
[R3-08] Pressure-induced phase transformation of CoSO4-6H,0 (Moorhouseite) and determination of
crystal structure of a new high-pressure phase

*Zhenghao Zhao!, Kazuma Komatsu®, Keishiro Yamashital, Hiroyuki Kagil, Satoshi Nakano? (1. Uni. Tokyo Sci., 2.
NIMS)

11:45 AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC
[R3-09] Compressibility and blue-shifting OH groups of Mg(OH)F under high pressure

*Xuejing Hel, Hiroyuki Kagil, Kazuki Komatsul, Satoshi Nakano? (1. UTokyo, 2. NIMS)

12:00 PM - 12:15 PM JST | 3:00 AM - 3:15 AM UTC
[R3-10] Structure of sodium silicate aqueous solution under high pressure
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*Tomoko Satol, Fumiya Norita kez, Akane Yamamotol, Satoru Urakawa®, Daisuke Wa kabayashi3, Nobumasa
Funamori® (1. Hiroshima Univ., 2. Yamanashi Univ., 3. KEK, 4. Okayama Univ.)

[ Oral presentation | R6: Plutonic rocks, volcanic rocks and subduction factory l
9:30 AM - 12:00 PM JST | 12:30 AM - 3:00 AM UTC | Zoom Session 2
R6: Plutonic rocks, volcanic rocks and subduction factory

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

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC
[R6-01] Origin of Na/K diversity of basaltic magmas from Rishiri Volcano

*Hajime Taniuchib2, Takeshi Kuritani2, Mitsuhiro Nakagawa2 (1. Shizuoka Univ., 2. Hokkaido Univ.)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC
[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.)

10:00 AM - 10:15 AM JST | 1:00 AM - 1:15 AM UTC
[R6-03] Petrography of Shikanoshima basic rocks at Itoshima Peninsula.

Mio Ifukul, *Tomoharu Miyamotol, Kazuhiko Shimadal (1. Kyushu Univ. Sci.)

10:15 AM - 10:30 AM JST | 1:15 AM - 1:30 AM UTC
[R6-04] Petrogenesis of the Khangai granitoids, central Mongolia: Implications for the crustal generation

*Dolzodmaa Boldbaatarl, Yasuhito Osanail, Nobuhiko Nakanol, Atsushi Ka meiz, Tatsuro Adachil (1. Kyushu Univ, 2.
Shimane Univ)

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC
[R6-05] Gabbro-Diorite-Tonalite complex: Formation of juvenile crust in active continental margin,
Cretaceous north Kyushu batholiths, southwest Japan

*Masaaki Owadal, Shungo Toya ma?, Atsushi Kamei?, Yasuhito Osanai3, Nobuhiko Nakano3, Tatsuro Adachi® (1.
Yamaguchi Uni. Sci., 2. Shimane Uni. Sci., 3. Kyushu Uni. Int. Sci., 4. Al United Eng. Inc.)

11:00 AM - 11:15 AM JST | 2:00 AM - 2:15 AM UTC
[R6-06] Architecture of the lower crust beneath the fast-spreading axis of the Oman Ophiolite deduced
from the ICDP Oman Drilling

*Susumu Uminol, Yuki Kusano?, Osamu Ishizuka?2, Takahiro Fudai3, Akihiro Tamura?l, Tomoaki Morishita® (1.
Kanazawa Univ., 2. GSJ, AIST, 3. Pacific Cement)

11:15 AM - 11:30 AM JST | 2:15 AM - 2:30 AM UTC
[R6-07] Intrasegment variation of oceanic crustal structure of the Oman Ophiolite

*Soma Okada?, Susumu Umino?, Yuki Kusano3, Sumio Miyashita4, Yoshiko Adachi® (1. Kanazawa Uni. Sci., 2.
Kanazawa Uni., 3. AIST, 4. Hokkaido Sogo Chishitsu, 5. CRIEPI)

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC

[R6-08] Petrology of pumice stone in the 39 ka caldera-forming eruption of Mendeleev volcano (Kunashir
Island)

*Alexey Kotov!, Sergey Smirnov2, Noriyoshi Tsuchiyal, Masaoki Uno® (1. Tohoku Uni, 2. Institute of Geology and
Mineralogy SB RAS, Novosibirsk)

11:45 AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC
[R6-09] Petrological and geochemical studies of igneous rocks in the Nidar ophiolite complex, northwest
India

*Akinori Satol, Takeshi Imayamal, Dutta Driptaz, Yasuaki Kaneda3, Shota Watanabe3, Takeshi Hasegawa3, Masayo
Minami* Yuki Wakasugi*, Shigeyuki Wakaki® (1. Okayama Univ Sci., 2. IIT Bombay., 3. Ibaraki univ., 4. Nagoya univ.,
5. Kochi JAMSTEC)
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[ Oral presentation | S2: Water Rock Interaction (Special Session) |

9:30 AM - 12:45 PM JST | 12:30 AM - 3:45 AM UTC | Zoom Session 3
S2: Water Rock Interaction (Special Session)

Chairperson:Noriyoshi Tsuchiya(Graduate School of Environmental Studies, Tohoku University)

9:30 AM - 9:35 AM JST | 12:30 AM - 12:35 AM UTC
[greeting] v 3>arE—F+—#&¥K

9:50 AM - 10:05 AM JST | 12:50 AM - 1:05 AM UTC
[S2-02] Weathering and alteration experiments of volcanic ash and pumice in an oxidative environment

*Nagisa Okabez, Hiroshi Isobel (1. Kumamoto Univ., 2. Kumamoto Univ., Grad. Sch. Sci. Tech)

10:05 AM - 10:20 AM JST | 1:05 AM - 1:20 AM UTC
[S2-03] Srisotopic variation of the CM1A core samples of Oman ophiolite

*Masako Yoshikawal, Tomoyuki Shibata?, Asyraf Mohamed Aminuddin?, Ryoko Senda3, Tomoaki Morishita? (1.
Hiroshima Univ., 2. Kanazawa Univ., 3. Kyushu Univ.)

10:20 AM - 10:35 AM JST | 1:20 AM - 1:35 AM UTC
[S2-04] Antigorite vein formation and fluid flow in the crust-mantle transition zone in the Oman
ophiolite

*Kazuki Yoshida®, Atsushi Okamoto?, Ryosuke Oyanagiz, Masao Kimura3 (1. Tohoku Univ., 2. Kokushikan Univ., 3.
KEK)

10:35 AM - 10:50 AM JST | 1:35 AM - 1:50 AM UTC
[S2-05] Submarine and subaerial metamorphism recorded in fluid inclusions of carbonates in Wadi Dima
serpentinite, Sultanate of Oman

*Tomohiro Inukail, Tatsuhiko Kawamoto?, Marguerite Godard? (1. Shizuoka Univ. Sci, 2. Montpellier Univ. CNRS)

10:50 AM - 11:05 AM JST | 1:50 AM - 2:05 AM UTC
[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 Akamatsul, lkuo Katayamal, Keishi Okazaki?, Katsuyoshi Michibayashi3, The Oman Drilling Project Phase 1
Science Party (1. Hiroshima Univ., 2. JAMSTEC, 3. Nagoya Univ.)

11:05 AM - 11:20 AM JST | 2:05 AM - 2:20 AM UTC
[S2-07] Dynamics Rupturing of Hydrothermal Vein Revealed in Ichinokawa Breccia, Central Shikoku

*Geri Agrolil, Masaoki Unol, Atsushi Okamoto?, Noriyoshi Tsuchiyal (1. Tohoku Univ.)

11:35 AM - 11:50 AM JST | 2:35 AM - 2:50 AM UTC
[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.)

11:50 AM - 12:05 PM JST | 2:50 AM - 3:05 AM UTC
[S2-09] Evaluation of dynamics of crustal fracturing and fluid flow revealed by static and petro-
equilibrium analyses

*Diana Mindaleval, Masaoki Uno!, Takayoshi Nagayaz, Noriyoshi Tsuchiya® (1. Tohoku University, 2. The University of
Tokyo)

12:05 PM - 12:20 PM JST | 3:05 AM - 3:20 AM UTC
[S2-10] Poroelasticity-driven cementation of dehydrating rocks: Implications for dawn-dragged fluids in
subduction zones

*Wakana Fuijita’, Michihiko Nakamura?, Kentaro Uesugi? (1. Tohoku Uni. Sci., 2. JASRI)

12:20 PM - 12:35 PM JST | 3:20 AM - 3:35 AM UTC
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[S2-11] Synthesis of fluid inclusion under moderate hydrothermal conditions and determination of
protein

*XIAOTIAN CHENY, J. Wang?, Nobuo Hirano?, Noriyoshi Tsuchiya® (1. Tohoku Uni. GSES)

12:35 PM - 12:45 PM JST | 3:35 AM - 3:45 AM UTC
[greeting] v a>arvE—+—%K¥
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Oral presentation | R2: Crystal structure, crystal chemistry, physical properties of minerals, crystal growth and
applied mineralogy

2:00 PM - 5:15 PM JST | 5:00 AM - 8:15 AM UTC | Zoom Session 2
R2: Crystal structure, crystal chemistry, physical properties of minerals, crystal growth
and applied mineralogy

Chairperson:Kazuki Komatsu, Ayako Shinozaki, Mariko Nagashima

2:00 PM - 2:15 PM JST | 5:00 AM - 5:15 AM UTC
[R2-01] Synthesis and single crystal structure analysis of pyrite-type PdSb,.

*Akira Yoshiasal, Makoto TokudaZ, Ginga Kitaharal, Kohei Unokil, Akihiko Nakatsuka3, Kazumasa Sugiyama2 (1.
Kumamoto Univ. Sci., 2. Tohoku Univ. Mat., 3. Yamaguchi Univ. Sci.)

2:15 PM -2:30 PM JST | 5:15 AM - 5:30 AM UTC
[R2-02] Chemical formula, crystal structure and dielectric properties of swedenborgite

*Hidetomo Hongul, Akira Yoshiasal, Mayu Yoshiharal, Ginga Kitaharal, Kohei Unokil, Makoto Tokudaz, Kazumasa
Sugiyamaz, Koichi Momma3, Ritsuro Miyawaki3 (1. Kumamoto Univ., 2. Tohoku Univ., 3. National Museum of Nature
and Science)

2:30 PM - 2:45 PM JST | 5:30 AM - 5:45 AM UTC
[R2-03] Crystal structure of low-symmetry cassiterite from Ohtani mine, Kyoto, Japan

*Kazuki Kanazawa?, Takahiro Kuribayashil, Toshiro Nagase2 (1. Tohoku Univ. Sci., 2. Tohoku Univ. Mus.)

2:45 PM - 3:00 PM JST | 5:45 AM - 6:00 AM UTC
[R2-04] Structural change of Al-bearing CaTiO3 perovskite

*TAKAYA NAGAIL, Naoki Takakural, Yosuke Matsumoto?, Xianyu Xue? (1. Hokkaido Uni. Sci., 2. Okayama Uni. IPM)

3:05 PM - 3:20 PM JST | 6:05 AM - 6:20 AM UTC

[R2-05] Crystal chemistry of Auj_yAg,Te; minerals: structure analyses krennerite (x=0.13) and sylvanite
(x=0.32)

*Ginga Kitaha ral, Akira Yoshiasal, Hidetomo Hongul, Makoto TokudaZ, Kazumasa Sigiyamaz, Koichi Momma3,
Ritsuro Miyawaki3 (1. Kumamoto Univ. Sci., 2. Tohoku Univ. IMR, 3. National Museum)

3:20 PM - 3:35 PM JST | 6:20 AM - 6:35 AM UTC
[R2-06] Cation distribution in Fe,Co,Ni-bearing Pentlandite

*Takumi Ichimural, Makoto TokudaZ2, Kazumasa Sugiyamaz, Akira Yoshiasa3, Takashi Mikouchi* (1. Tohoku Univ. Eng.,
2. IMR, Tohoku Univ., 3. Kumamoto Univ. Sci., 4. Mus. Tokyo Univ.)

3:35 PM - 3:50 PM JST | 6:35 AM - 6:50 AM UTC
[R2-07] Structural Analysis of ilvaite: distribution of FeZ*, Fe3* and Mn?*.

*Yutaro Inouel, Toru Kawamata?, Takashi Mikouchi3, Kazumasa Sugiyama2 (1. Eng. Tohoku Univ., 2. IMR Tohoku
Univ., 3. The University Museum, The Univ. of Tokyo)

3:50 PM - 4:05 PM JST | 6:50 AM - 7:05 AM UTC

[R2-08] High-temperature single-crystal X-ray diffraction study of Cs-exchanged chabazite: a
crystallographic study on dehydration behavior

*Naomi Kawatal’z, Keiko Fujiwaral, Makio Ohkawa3, Akihiko Nakatsukal (1. Yamaguchi Univ. Sci. Tech. Innov., 2.
Hiroshima Univ. N-BARD, 3. Hiroshima Univ. Sci. Eng.)

4:10 PM - 4:25 PM JST | 7:10 AM - 7:25 AM UTC
[R2-09] Crystallization of Cristobalite and Tridymite in a CaO-MgO-Li»0-V,05 Flux System: Isothermal
Heating Experiments of Amorphous Silica

*Toshiya Abel (1. Ya maguchi Univ. Sci)

4:25 PM - 4:40 PM JST | 7:25 AM - 7:40 AM UTC
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[R2-10] Pressure-response of Ba-bearing calcite
*Hiroyuki Kagi', Ayaka Saito® (1. UTokyo, Sci.)

4:40 PM - 4:55 PM JST | 7:40 AM - 7:55 AM UTC
[R2-11] Incorporation of L-aspartic acid into calcite lattice through amorphous calcium carbonate

*Shiho Marugata?, Hiroyuki Kagil, Kazuki Komatsu® (1. Uni. Tokyo. Sci.)

4:55 PM - 5:10 PM JST | 7:55 AM - 8:10 AM UTC

[R2-12] Mineralogical property of a silica potassium fertilizer, “Keisankari” and its dissolution process in
soil

*Hiroaki Ohfujil, Hiroki Takeuchi?, Yo Toma3, Tomoji Hanyu2 (1. Tohoku Univ. Sci., 2. Kaihatsuhiryou Co Ltd., 3.
Hokkaido Univ. Agr.)

5:10 PM - 5:15 PM JST | 8:10 AM - 8:15 AM UTC
[discussion] ¥ 55150

[ Oral presentation | R3: High-pressure science and deep Earth’s material ]
2:00 PM - 3:00 PM JST | 5:00 AM - 6:00 AM UTC | Zoom Session 1
R3: High-pressure science and deep Earth’s material
Chairperson:Takaaki Kawazoe(Hiroshima University)

2:00 PM - 2:15 PM JST | 5:00 AM - 5:15 AM UTC
[R3-11] Back-transformation kinetics in high-pressure minerals

*Tomoaki Kubol, Ko Kamural, Masahiro Imamura?, Yoshinori Tangez, Yuji Higo2, Masaaki Miyahara3 (1. Kyushu
Univ., 2. JASRI, 3. Hiroshima Univ.)

2:15 PM -2:30 PM JST | 5:15 AM - 5:30 AM UTC
[R3-12] Possible compositional area of Al bearing anhydrous bridgmanite at the uppermost lower mantle
condition

*Masamichi NODAL, Toru INOUEZ, Sho KAKIZAWA?, Takaaki KAWAZOEZ, Toru SHINME, Tetsuo IRIFUNE3, Koji OHARA*
(1. Hiroshima Uni. Sci., 2. Hiroshima Univ. Adv. Sci. Eng., 3. Ehime Univ. GRC, 4. JASRI)

2:30 PM - 2:45 PM JST | 5:30 AM - 5:45 AM UTC
[R3-13] Density deficit of Earth’s inner core revealed by a multi-megabar rhenium pressure scale

*Eiji Ohtanil, Daijo Ikuta®, Hiroshi Fukui®3, Tatsuya Sakamakil, Daisuke Ishikawa®3, Alfred Q Baron* (1. Tohoku Uni.
Sci., 2. Uni Hyogo, Sci., 3. RIKEN, 4. JASRI)

2:45 PM - 3:00 PM JST | 5:45 AM - 6:00 AM UTC
[R3-14] The electrical conductivity of (FeO),(Feo03), iron oxides at high pressure

*Shuhou Maitanit, Ryosuke SinmyoX, Takayuki Ishii2, Saori Kawaguchi® (1. Meiji Uni. Sci, 2. BGI/HPSTAR, 3. JASRI)
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[ Oral presentation | R4: Mineral sciences of the Earth surface |
2:00 PM - 5:15 PM JST | 5:00 AM - 8:15 AM UTC | Zoom Session 3
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 -2:15 PM JST | 5:00 AM - 5:15 AM UTC
[R4-01] Analysis of molybdenum adsorption formation on oxide by surface complexation model

*Akihiro Okuyama?, Keisuke Fukushil, Teruhiko Kashiwabara? (1. Kanazawa Uni. Sci., 2. JAMSTEC)

2:15 PM - 2:30 PM JST | 5:15 AM - 5:30 AM UTC
[R4-02] Particulate plutonium released from the Fukushima Daiichi meltdowns

*Satoshi Utsunomiya® (1. Kyushu Univ. Sci.)

2:30 PM - 2:45 PM JST | 5:30 AM - 5:45 AM UTC
[R4-03] Study of absorption characterization of radiocesium for environmental mineral -Possibility of
absorption in amphibole and feldspars

*Hiroki Hagiwaral, Hiromi Konishi? (1. JAEA, 2. Niigata Univ.)

2:45 PM - 3:00 PM JST | 5:45 AM - 6:00 AM UTC
[R4-04] Speciation and solubility of arsenic, lead, and cadmium in contaminated soils from Kamegai
mine tailing, Toyama, Japan

*Baasansuren Gankhurell, Keisuke Fukushil, Akitoshi Akehil, Yoshio Takahashi2, Natsumi Takedal, Xiaolan Zhao3,
Kazuo Kawasaki* (1. Kanazawa Uni., 2. Uni. of Tokyo, 3. Chang" an Uni., 4. Uni. of Toyama)

3:00 PM - 3:15 PM JST | 6:00 AM - 6:15 AM UTC
[R4-05] Desorption behavior of heavy metals from contaminated soils: A surface complexation modeling

*Natsumi Takeda?, Akihiro Okuyamal, Baasansuren Gankhurell, Keisuke Fukushil (1. Kanazawa Univ. Sci.)

3:15 PM - 3:30 PM JST | 6:15 AM - 6:30 AM UTC
[R4-06] Interlayer structure changes of experimentally weathered phlogopite

*Sayako Inouel, Keniji Tamuraz, Kei Midorikawa2’3, Toshihiro Kogure4 (1. Ehime Uni. GRC, 2. NIMS, 3. Hosei Univ., 4.
Uni. Tokyo)

3:45 PM - 4:00 PM JST | 6:45 AM - 7:00 AM UTC
[R4-07] Saponite-ammonium interaction:Reconstruction of ammonium concentration of early ocean on
Ceres

*Hiroto Tokumon?, Keisuke Fukushi?, Yasuhito Sekine3, Kosuke Inouel (1. Kanazawa Univ. Sci., 2. Institute of Nature
and Environmental Technology, Kanazawa Univ, 3. Tokyo Institute of Technology)

4:00 PM - 4:15 PM JST | 7:00 AM - 7:15 AM UTC
[R4-08] Variation of lattice constants with Na substitution in biogenic aragonites

*Taiga Okumura?, Masahiro Yoshimura?, Toshihiro Kogure® (1. Univ. Tokyo Sci.)

4:15 PM - 4:30 PM JST | 7:15AM - 7:30 AM UTC
[R4-09] Formation conditions of calcium carbonate hemihydrate

*Mai Suyamal, Keisuke Fukushil, Takuma Kitazimal (1. Kanazawa Uni. Sci.)

4:30 PM - 4:45 PM JST | 7:30 AM - 7:45 AM UTC
[R4-10] The reason why the air in pores specifically reduces the dissolution of carbonate minerals

*Tadashi YokoyamaZ, Naoki Nishiyama? (1. Hiroshima Uni., 2. Tsukuba Uni.)

4:45 PM - 5:00 PM JST | 7:45 AM - 8:00 AM UTC
[R4-11] Solubility of Amorphous Magnesium Carbonate at Low Temperature

*Kitajima KITAJIMA Takumal, Fukushi Keisuke?, Yasuhito Sekine3, Masahiro Yoda® Baasansuren Gankhurell,
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.)
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5:00 PM - 5:15 PM JST | 8:00 AM - 8:15 AM UTC
[R4-12] Mixing of carbon element in iridescent labradorite feldspar
1
(

*Yasunori Miura™ (1. Yamaguchi University/Faculty of Science (Post))

[ Oral presentation | R8: Metamorphic rocks and tectonics ]
3:30 PM - 5:00 PM JST | 6:30 AM - 8:00 AM UTC | Zoom Session 1
R8: Metamorphic rocks and tectonics
Chairperson:Shunsuke Endo, Yui Kouketsu

3:30 PM - 3:45 PM JST | 6:30 AM - 6:45 AM UTC
[R8-01] Verification of problems in Raman geobarometry

*Yui Kouketsul, Yuki Tomiokal, Tadao Nishiyamaz, Masaki Enami3 (1. Nagoya Univ. Environ., 2. Kumamoto Univ., 3.
Nagoya Univ.)

3:45 PM - 4:00 PM JST | 6:45 AM - 7:00 AM UTC

[R8-02] Rheological study of ultrahigh pressure metamorphic rocks: an example from Jadeite-quartzite,
Dabie-Shan, China

*Katsuyoshi Michibayashil, Kouhei Asanol, Tomohiro Takebayashil (1. Nagoya Uni. Env.)

4:00 PM - 4:15 PM JST | 7:00 AM - 7:15 AM UTC
[R8-03] Constraint on deformation temperatures of the Karasaki mylonite, western Shikoku

*Yoshihiro Nakamura®, Kazuhiro Miyazaki® (1. Geological Survey of Japan, AIST)

4:15 PM - 4:30 PM JST | 7:15 AM - 7:30 AM UTC
[R8-04] Coalescing detrital zircon geochronology and litho-structural mapping in identification of MBT
in Himachal Himalayas

*Dyuti Prakash Sarkarl, Jun-ichi Ando!, Kaushik Das!, Gautam Ghosh? (1. Hiroshima Uni., 2. Presidency Uni.)

4:30 PM - 4:45 PM JST | 7:30 AM - 7:45 AM UTC
[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 NakamuraZ2, Tomozaku Hokada3, Hiroaki Ohfuji4 (1.
Niigata Uni., 2. Geological Survey of Japan, AIST, 3. National Institute of Polar Research, 4. Tohoku Uni.)

4:45 PM - 5:00 PM JST | 7:45 AM - 8:00 AM UTC
[R8-06] Frictional melting process during formation of pseudotachylyte, Sarwar-Junia fault zone, India

*Junya Okazakil, Jun-ichi Ando!, Kaushik Das! (1. Hiroshima Uni. Sci.)

Poster presentation | R2: Crystal structure, crystal chemistry, physical properties of minerals, crystal growth and
applied mineralogy

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

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

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R2P-01] Inhibitory effect of vaterite transition to calcite in the freezing environment.

*Noboru Furukawal, Hinako Okital (1. Chiba Uni. Sci.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R2P-02] Dynamics of Guest Molecules of Melanophlogite and Chibaite

*Kouta Hiranumal, Koichi Momma3, Maho Kageyamaz, Yui Shiraishi2, Hidekazu Okamura®, Naoki Noguchi1 (1.
Tokushima Univ. Tech., 2. Tokushima Univ. Sci And Tech., 3. Nat’l. Mus. Nat. Sci.)
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[ Poster presentation | R3: High-pressure science and deep Earth’s material |
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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.)
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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
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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.)
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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.)
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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)
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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
A

2T, AW TI, BB EA S
7= D111 B~ L F7 v VA S EE RS E &
JAUNT, ~22 GPa * 1000-1300°C TT ¥ 7
4 ~ %
fE TN

@ W Pole figure

<1010> <1120>

D056
1000°C
¥=2.10

D058
1100°C
¥=0.40

EBSD &
&, HD
WE 2 K
IC XA
ik
A/ 7

¢
D063
1300°C
v=0.65

[0001]

1. BIMTATE S il omi X (1K) &b,

s L ORNE ZIT > 12,
X 11213 ORFH B EREREZ R LT

%) EE%/IX/\) jil_lj iﬁﬁmu éhiﬁﬁ")?iiﬁ\

AR HXPEE SRR S A, (000D & 72 %,
D OFRERIL, FEmEED GHEE S DR
RLVn—FERLTEY ., IS EmRE T
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)
FRHI 72 BT M2 BW TR, AKEJFANSRR L
TFHENGERENSE FmOEN LY KX
W (Vs> Vsy) VWD K< BB RITMERT,
T, v MVERS TECBIl E Tk
% Vev>Veu &\ D BIG 1M % K5 18 Ot Eh 48
ECTHHT L IIRETH D 2 &2 EE
LTW3,

Inverse pole figure

Shear plane normal

»
>
g

Shear direction
0001

1120

Keyword: akimotoite, lattice preferred orientation, deformation, high-pressure
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(Mg,Fe),Si0, R R A b R EXIIABERRICEH
iR, BHEME, JIINEE, KT

fEHEAY, H B

— AL AN H ARG R

%Zkahwég

(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=,

R 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,
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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-HE
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,
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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.)
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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.)
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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.
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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.
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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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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
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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)

b 4 v~ F Ladakh #ugi o Nidar 7 4 4+ 5
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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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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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NERE L N3 (Tamura et al, 2018;
Takazawa et al., 2019), AHFFETIE 19 FAEHC
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ZtC Sr Fffk (87Sr/36Sr) K, BEkEE 7
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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
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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.

T~ T4 TA D RERCE I R R
DIRISFHEZET DB RN DD, ZIETIC R
D5 A FCE . PR R Sy Te LR & TE R AR
HIZE-CL REBEIX 3 DOXA TSN
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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
* Corresponding author: geri@geo.kankyo.tohoku.ac.jp
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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

R ""_.—_' 0.3 MGLDA
- 0.6 M GLDA
S 0.8 M GLDA

e o Milli-Q

Olivine: (Mg+Fe)/Si=2
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Milli-Q, 0.3MGLDA,  0.3MHEDTA, 0.3 M HEDTA, 0 20 40 60 80 100 120 140
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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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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..
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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

Keywords: PdSh,, pyrite-type compounds, single crystal diffraction, Debye temperature, hardness
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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.)

EUBIT  #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 ARWFFE Tl CaTiOs < 72 Hh 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&%
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

LR (B, IR (BK),
FIFnE  GRAER),

AE T
PG — (R

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 RFHIBIR
] 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. FEBRLFENT

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. REREEZE

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

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

@Japan Association of Mineralogical Sciences.

- R2-08 -



R2-09

— AR A AR E 22021 482 - 1R

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
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REIZLEDEITHD EBbid, 900CD
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BERIZN)IDLEELHILYA FOBETTOES
ez FTRE MAECRARER)
Pressure-response of Ba-bearing calcite
Hiroyuki Kagi*, and Ayaka Saito (UTokyo)
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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
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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. EBRMRLER

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
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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.)
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(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
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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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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)
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F oA BRERIENORE T R o 72
(# 21X Irifune et al., 1996, Kubo & Akaogi,
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Mk F = v~y 7 EIA Brg 2F1ET 5
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% 7z INEMRSFIREA] 2 1 IRefi] 2> © 100 FRFfe]
IS Z CTIRERFE R CERRYRE O @5
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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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Analysis of molybdenum adsorption formation on oxide by surface
complexation model

Akihiro Okuyama” (Kanazawa Univ.), Keisuke Fukushi (Kanazawa Univ.),
Teruhiko Kashiwabara (JAMSTEC)

R4-01

FY 7T U GIE TR EE IR 58 <
ZIFHIEHRETH D, BLEITCIRRIZIS T
WEK DD OBRFIRFEN AL U, HEEHEREY
HZ Z OO ENARALA & L CRigk S
Do ZORHED & OB TTIREED
RS LTI S TWnWb, £ 7T
IR R BREE TILE Y 77 VR
(MoO4») & LTI TPICAEE L, Z DOJRSE
(X~ DWW AE RN SR S 4L D

Fx IeBAEIC R L CEY 7T v OWRAE
EBRAEITHOIL TSN, B 5 RiEEIRT
T K> TT S TR Y, H—a72EE
2> STV, ABFEITHE ST
LHEALH DE ) 7T VRN AE T — X & K
$EIRET LD Extended Triple Layer
Model (ETLM) % FHVNTHENT L7z, &2 T
Mn0, DE U 77 VR EREBRZIT, E O
RHMET LT,

§ MnO, % Foster et al. (2003)D FEIZ LD |
BENTHER L bOE W, EHLEZS
MnO, D LR HIFEIL 22. 89m%/g THo7-, 6
Mn0, ~DE YV 77 > OWEFERIL, WIHE
U7 F MR (100-200 ppb) . A A gREE
(0.005-0.5 M), [t (1-2 g/L) IZFH%E
LZua—7Ry 7 A HNTEREHKAT
TITo72, pHZ&E 4005 11 OFFATHRHEL
48 WFH BT A K 2 B HL L TCPMS (iCAP RQ)
TEV T UVREZNE L, £V TT
DY E L AHEDOEY) 75 B 455
LI 2 TlAELE-EY 75 U &2HIE
L7,

Tz IUNARIFA N, =YL, TE

INT 7 AT =0 AR, X7 A
k. 6 AL0;, 7FZ—E KD 6 M0, ~DE
U 7T W EERT — & % ETLM CTRET L
Too FRATICIIRESERET U o 7 3R = —
K ETL (MIN) 2 (Kosugi and Fukushi 2021) %
=, 35547 (Arai 2010, Kashiwabara
et al. 2012k > Tt EDEY 75
BRI DY AR D S BB B AR & )\ iR D N P
PERAZIER T 5 E s S TnWD, Tiid
1 SDOHEIGER L 2 SONEISERDIE ALK
ISR AWTRET —F H BB TE T,
>SOH,* + Mo0s + H" = >SOH,"_HMoO,
>S(OH); + Mo04 + H?' = >S(OH) ;Mo0s (H,0)
>S(OH), + Mo0s + H' = >S(OH) ;Mo0s0H
100 e O —
90 .. ]

soF ]

~
o o

—T T
|

IREER (%)
A O o
e F

1

[ Bourikas et al.(2001) * ]
[ 25¢g/L i
I NaNO3 0.1 M a 1
e 0.001mM molybdate b
[ = 0.01mM molybdate .

[ 4 0.1mM molybdate 4
n 1 n 1 n 1 n 1

4 5 6 7 8 9 10 11
pH

M1 7FE2—P~DEYTF &
T H =B K HWAEITNESERDOARR
NEERTZ 57208, T =0 Ak
£ 25 1 ZAMESE IR DA K BLHY 72 -
Too BRERALIZ L 2 WG 1 XM EIBE IR & NTE]
BEIR L HITHMEZ 572, 6 Mn0, DS HE
TR CTH D . BRTIET D,

BN W
o o o

o

Keywords: molybdate, adsorption, surface complexation modeling

*Corresponding author: nature019@stu.kanazawa-u.ac.jp

@Japan Association of Mineralogical Sciences.

- R4-01 -



R4-02

BEFE—RFARE

— AR ARG R 22021 FF R - R

PRy das koY (W

TIWhZO LEFTITIHALF

FHEEH (URPBEEL)”
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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*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
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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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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 2 580 sk O VRS IR
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 & RS 2T LM IR = KBS

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

SR DWHIALRE D IR B EDEF G- VLN
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.
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HWEIL L CEREERIIEE L Eb S,
BB TR MSE (FESEM) I L 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:ARKFITFROLIICEEDLN
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 : [11Miura 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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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,

[EHERBOEHIBRIE] 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,

[BRBEESHORFHLE] =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,

[&HR] EWEEBHL-FEOE—ZEDFEX
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
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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
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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
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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¥XFT7 14 b (Pst) IX
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 B AMBIZRIC B\ T, REA ORI E 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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Inhibitory effect of vaterite transition to calcite in the freezing

environment.

FURUKAWA Noboru, OKITA Hinako (Chiba Univ.)

RER T V2T DD D—-DT db % vaterite
13, MIROBRE TIIARLERTZD, FHIKE
o RITOEHIIMO TENTH S, L
MU — @A, 7 7 A (ko7 A A =3
7 & HF DT A 2T B Borup Fiord Pass ©
I, WRAKDPOWE L2 B X B D RO
vaterite 23 L2 ENTE Y, DIRRAKIZHED
R OFIE (FF & A7), 2) JKINCfE
IKIRBRBE, 2% vaterite DIRIFICHEE LT W]
REPEAMER STV D,

VIR P OBRERHE O AFAEDS vaterite
D calcite ~DHE 2T 2R DBH D Z
X FEBRIICHEND LI TN DD

(Fernandez-Diaz et al. 2010),

ZDIHb,

250 IRFfHTFR

BET caleite IZZ LT D, Zo7z, ERF

DB EBHENRE L TV D8 — L E R

DT A AT O vaterite | %, WM OIFETT
IR T E 2RV,

ZI T, BRELIL, BWRIRZELEEARK
vaterite & 25°C, 4°C, -26°CIZi% & L, calcite
~DEBT DR 2 BlE LT,

HIFEE D vaterite |3, 5##8 L 72 60°C D 0.5M
Keyword: vaterite, calcite, degree of frost, glacier

furukawa@faculty.chiba-u.jp
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K,CO3 VA IZ 0.1M CaCly ik % i F L CHE
KL=, A7 aF 22— O vaterite &
Wik AN, 38,70, 14 B#IZEILL 7=,
TR, 0.5M KoCOs AR, 0.5M K,COs
+0.25M K,SO4 IR O 3 FifH % -, IR
1%, 25°C, 4CTIRHR, -26°C Tl LIEH
ROK)TH - 72, AT XRD THIE L 7=,

25C OB TITEMMAD 3 A OREHT D
T vaterite 235% > TW 2 LISMEI TR T
calcite IZZ{k L Tz, 4CTlE, 14 H#ET
IR O f%l & &
HIZ calcite DB L T2, -26°CTiE
14 A% THT R CORECHEWEN S O
BRI R LN -T2, FREIZBWT, &
WOFIEIC L HRERDOERIT IZEAERD
Nighotz,

DT LD,
BB 535 vaterite [ZHAE L7-BREE FIZE
PIVTW=720, BITEE TRIFS N LB %
LD,

% vaterite 237 > TV 223,

NI ERET VAT

Fernandez-Diaz et al.(2010) Geochimica et

Cosmochimica Acta 74 6064—6076
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Dynamics of Guest Molecules of Melanophlogite and Chibaite
Kouta Hiranuma* (Tokushima Univ.), Koichi Momma (Nat’l. Mus. Nat. Sci.),

Maho Kageyama, Yui Shiraishi, Hidekazu Okamura, Naoki Noguchi (Tokushima Univ.)

AZ 7 7uYx A (MEP) & TEAIX. Y
A XD R EHFESED Si0, 7 — ¥ (§) 2
Hartb T oT, dLEYhETL & 5, T
DT —YHNICIF, TR DT LTHAZ A
R TEMVAALTEY T A M3 TOH 4
R & BIRE) D i AR D AHBABE £% % F ~
DI L 7N RTH 2 L EZ D, AW
FETIE 7~ vtk L Ra i v
10K 2 6 i ¥ TOMIRS T, 2 hZho
W07 A+ oy F OIREMRTEDS & D X 5 i
ZALT 5 E TN,

MEP i34 %V 7 @ Fortullino,Livorno &
DD TDH Y VD Zamiraylova
Golova IfCEHL7-b D%, TELIIER
WCEHRLZdDZHE L7z, HIE DR,
MEP O 7 2 3 F i3 X 2 v, ZB{LRFET
HBY  TELADTAINGFEAR Y TRV,
TunRY AV TRTHDB RN T,
A & £ 5 BRALKFE D CH iR E)
D7 <7 b OWRMEKEELE T — 2 iTnt
TETFA M TOY A4 XOBFRER LD
BEXTH S, HEEDZDIC, TOXITIE
MEP ¢ [EEID X % vonf FL—F(MH) &

MH M1 EH ML
o e
. L]
H 3
= MEP M1
. \
M T 2
o »
SSeu—x
A £, Chibaite S1—e " MHS1
N 0.6 07 . 08 0.9 1
pooa S
[ “MEP S1

2
EBr—JICRT 35X M FHA4 XDt

X 7~y 7 bDREREELE 77—t
T35 2 N FDH A4 XDERN

ITE Y A FL = FEH DT — 2 b T
»5,

S1 7=V D7 A M FiIctkxT Ml 7 —
YDOHDIFT v 7 b ORERFEAA
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Measurements of local stress using electron diffraction in in-situ TEM

indentation experiments
Akira Miyake, Yohei Igami, Toru Matsumoto (Kyoto Univ.), Satoko Motai (Yamagata Univ.),

and Ryuichi Nomura (Kyoto Univ.)
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Re-evaluation of phase transitions in bismuth

Shigeaki Ono* (JASTEC)

We investigated the phase transitions in bismuth at high pressures and high temperatures using the multi-
anvil press and the synchrotron X-ray diffraction technique. The stability of each phase was identified
by observing the powdered X-ray diffraction data. The transition pressure between Bi-III and Bi-V
determined in our study was 7.6 GPa at room temperature, which was in general agreement with that
observed in previous high-pressure experiments.
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Pressure-induced transitions of tridymite by Raman spectroscopy
Masami Kanzaki* (IPM, Okayama U.)

The pressure-induced phase transitions of tridymite (MC, MX-1, PO-10) were investigated by in-situ
Raman spectroscopy. Starting from MC, the phase transition to PO-10 was observed at about 0.3 GPa,
and new Raman peaks appeared at 1.5 GPa. The similar transitions were observed for MX-1 and
PO-10, and PO-10 was always recovered. This observation suggests that the rare PO-10 in the
meteorite may have been altered by shock events from the more common MC.
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Carbon isotope fractionation during the formation of Diamond

from Stearic acid under HP-HT condition
Hideaki Kawamura*, Hiroaki Ohfuji, M Satish-Kumar, Akio Suzuki ('Tohoku Univ., 2Niigata Univ.)

We performed a series of high-pressure and high-temperature experiments using multi-anvil apparatus
to investigate carbon isotope fractionation between solid carbon (Diamond / Graphite) and C-H-O fluid
(mainly composed of CH4 and H,O) fluid as decomposition products of Stearic acid. We aim to indirectly
estimate the carbon isotope fractionation by measuring the carbon isotopic composition of solid carbon

produced during the decomposition of stearic acid.
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Phase boundary between diaspore and & —~AIOOH
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Phase boundary between diaspore and 6-AIOOH
Akio SUZUKI (Tohoku Univ.)

Phase boundary between diaspore and 3-AlIOOH was investigated using in situ X-ray powder diffraction
technique and a large volume press. Experiments were carried out using a Kawai-type multi-anvil
apparatus (MAX-III) installed at the AR-NE7A station at KEK (High Energy Accelerator Research
Organization) in Japan. X-ray diffraction data were collected using a pure-Ge solid-state detector by the
energy-dispersive method. Tungsten carbide cubes with 22mm edges were used. The size of the truncated
corners was 3 mm. Semi-sintered zirconium oxide was used as the pressure-transmitting medium. A
cylindrical heater was manufactured using the BN Composite EC (Denka, Co. Ltd.). The sample
temperature was monitored using a W97Re3-W75Re25 thermocouple. The starting material was a
mixture of diaspore, 5-AIOOH and NaCl. 3-AIOOH was synthesized at 18 GPa and 1000 K for 30 min
from natural diaspore from Turkey. Pressure was determined using an equation of state of NaCl. Time-
resolved X-ray diffraction measurement confirmed the stable phase at the experimental conditions. This
study shows that the phase boundary between diaspore and 8-AIOOH locates around 15 GPa. The detail

is mentioned in the on-site presentation.

Keywords: aluminum oxyhydroxide, high pressure, AIOOH, phase boundary, hydrous phase
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In-situ IR measurements of bridgmanite single crystal at high pressure

using DAC
Noriyoshi Tsujino™ (IPM, Okayama Univ.)

In this study, in-situ IR measurements of bridgmanite single crystal were conducted up to 20 GPa.
Wavenumber of OH bands of ~3390 cm is decreasing with increasing pressure.
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Figure 1. Pressure dependence of IR spectra of
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Water contents of magma as functions of
pressure and temperature at the uppermost lower mantle_
Kota OKUMURA *, Toru INOUE, Sho KAKIZAWA, Masamichi NODA, Takaaki KAWAZOE,

Tomoko SATO (Advanced Science and Engineering, Hiroshima Univ.),
Toru SHINMEI, Tetsuo IRIFUNE (GRC, Ehime Univ.)
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Fig 1: Hydrous liquidus line in pyrolite-H,O pseudo-
binary system at 25GPa
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Partial molar volume of Fe;Os in magma at high pressure

Rintaro BAN, Akio SUZUKI*, Tatsuya SAKAMAKI (Tohoku Univ.)

Understanding of the magma behavior is essential for discussing igneous activities not only on the
surface but also in the interior of the Earth. Based on geophysical observations, the presence of magma
is proposed in the deep mantle. Previous studies indicate the existence of high concentration of Fe,Os in
the lower mantle. Although the knowledge of the behavior of Fe,Os in the magma has become essential
for discussing in the deep mantle, i.e., at high pressure and temperature, there is no data on it. In this
study, we report partial molar volume of Fe,Os in silicate melts calculated from the density of Fe,Os-

bearing silicate melt measured by sink-float method.

Keywords: partial molar volume, magma, sink-float method
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Refractive index measurement of SiO; glass under high pressure

Takeshi Sakai”, Hideto Mimori (GRC, Ehime Univ.)

Refractive index of SiO, glass was successfully measured up to 70 GPa using optical
interferometric signals in the diamond anvil cell. The refractive index of SiO, glass increases linearly
with density up to 20 GPa. At pressures above 20 GPa, however, it begins to deviate from the linear
relationship and becomes consistent with that of Stishovite. This trend corresponds to the change in the
coordination number of Si in SiO; glass from 4 to 6. It shows that refractive index measurements under
high pressure can provide insight into the structural changes of SiO» glass under high pressure.

1. 1FCHIZ

-~ MVBERO X D 7~ FLVIEES
TH Y7~ DEET D AafREtE N i S LT
BY., BETICBTL~ T~ (A BEAV
N oWtEE L Z i~y A EAF I
AuBz 5 ETEETHD, Si0:137 A Bl
AV NDERSTH Y | Z OREEIC L3
MREIZH S, ZTDD Si0, TT A%ET
IV L LT REERRE I IZE T DRI R
2L ENT&EE, LrL, TNbn%L i
e X BRA A= ErE (e g, Kono et
al., 2020) UL % (Petitgirard et al.,
200N IC LB HEDONRE, 2 THAITHEE
L ERERBR OB D EITRICER L, TR
NHEETICE T 2 IEREWE OMEEZL
WCOWTHIRZEDZ L2 AWML LT, Si0,
T 2D E TR ==AE 2877,

2. FE
EERAIIIZAYEL FT BBV
(DAC) % W /=, DAC |2 AR RES 45 &
EF7rEAETRERTEREZ 5, 20
FHART FVITEEHES & R RIZ L -
TRtk S B 720 REHE Z 2373 0 UL Hr
REPETDHIENTED, THHART hL
ZRAHA L 7ZEE T oI REIE I,
Cavity 1k EAZHERENED 2 SO EZ W
77 Cavity {EIX., A BH-ICBHEELET

ET.DACOF = Ly MIEIZERA A E—
LANTHEE (FIB) 2 W TE#E A (cavity) Z1E
V. ZOD cavity DHDHGHTE RWGETD 2
HFTCTHARY MVERE L, THOSRE
Ky e LT 2 CRirfs
KRDODFETH D, FEEREBHETIE, 2L
> N O LT U TR FRA 7 AL {2 RS Y
R L ERE O 2 2ORBEFNFE
AT %, EHERE N OREEAZRE L, )
FTWHART MDD LIEITERESD HIET
& 5, BEEREHZILRE TSR D JEdrEn
BEENT&H A H,0 (Dewaele et al., 2003) #
A

3. MRLEBER

Cavity {57C 60 GPa & T, FEUEFEHET 70
GPa £ CTORITHRMEIZRII LTz, JRITHRIX
%140 GPa £ CAMIZ LR L7-%. =l k-
DES) Tid EHEm DA ERIC /2D &)
OBl SN, FIETITO Si0, T AD
P &k HE )7 R U (Petitgirard et al.,
201) 2B AAES 5 & IR T Tl
Prfi3m It U CRIBRERICH YD Quartz
X Coesite &HEERITZIN, 20 GPa LA b THE
AR &38R Stishovite DJEFTRE
B HMNCEN LT, ZO%E - BT
OO, ®IETIZHT 5 Si Oz
B (A>6) Ikt e TdEEZ NS,

Keywords: Refractive index, Diamond anvil cell, SiO2 glass, coordination number
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Distribution of calcite-aragonite on skeletons of scleractinian coral

Satoko Motai *(Yamagata Univ.), Saki Harii (Univ. Ryukyus),
Naotaka Tomioka, Motoo Ito (JAMSTEC)

WHEY v I (4 oy v T H) ZFICEE -
BT o chNoERE L AT 28
YIchH by, REEH LT LCHER X L34
BEFo, ChETERIEIT 714t D%
EmEAHRTHLEEZONTE R, LAL
WTEEIC T o C, mmiEIc AR T 28 HREY I
7z T\l LK D TT AR S HUAE & B
2 HERICIE, AT A b DI T EREEK
BT h b L BWmE I TS (Stolarski
etal., 2007; Stolarski etal., 2021). AHfZE T,
¥ TORKAIC BT B S TEERO BRI
OWTHEHT 3720, ALH A4 FOFHL®
TOERBET Y v a2 8E L, BT oy
R AR 2 BIZE L 7=,

HNHA L RIBERE S E 720, HAEELS
Wil L 7236 v =%k (Aeropora sp.) %
Mg/CaE L 1=5.0, 2.4D /K TLRIFL 72,
Z Dk, ~7F FiddE (Hym-248) % &ML
FER Y 7~ X 2RI % Blh X &,
12 EEEE L 72, BRI KR REE S b
Vv LTREL . B8O 72 EKE, 6l
DIEEED L 2 MR 3 7 7 4 b &K
EROEKEE R A T 5 T L B F M
THER L 7. B2 BIlECEL, ZolES
AW A3 H 2 & 5 IChFEE L 7=, & a 7 HF
FEFTICEXIE & T\ B i E AR E T BE
# (SEM-EDS) CTILE~ v vV 7 %11\, &
D Ca, Mg i kD9 7. % D%, R

Keywords: reef-building coral, biomineralization
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Bl% 7 < v BAME (RAMANtouch, Nanophoton,
Osaka) CTHIEL, HPHOFEEZIT> 7.
SEM-EDS73#1 T, Hi& DM D —Hk & IR
BEDF LI Mg D IBENED b LT,
T VAT BE VT, MgRESS ALY
A4+, MgiREMEWEDIZT 7 2H4 D
AT PVEINLTZ, ANTA =T 7 TF
A PR O MRS HEITIES pmA T TH
% . B OIES0 pm & 8 H I o flE WK 2> & &
ME AR 13~3 pm/day & BFR X h, B 132
HUWNTIEEE 2 LRl T n 2. BB ITHKAL
TIICIER 5. £72, FREEZH.OHE2 S
SIS 2 o TEHIEBTER S L5 Z & 235
b T 5 (Cuifetal., 2003). £ o7T, ¥
A MFEBOT 734 X ichtiL,
—EEY v I ERNTT 7 34 P TS
i d L Z OREN R INDG EEZLD
na. ZEEFICEDL 2 EHR L LT, AHEY
7 v 7L — b, Mg/lCaENHEDRIBE LT
% (Kitano 1962; Cuif et al., 2003). AT D
FERIEMKGE FIEL R\, 20720, Y
B D X 0 FE 7o ol A AR B 2 5@ L
RELOMALE#IT S T L S HOREL 2 5.
Stolarski et al., 2007, Science, 318, 92-94.
Stolarski et al., 2021, Proc. Natl. Acad. Sci., 118,
€2013316117.
Cuifet al., 2003, Geochim. Cosmochim. Acta., 67,
75-83.

Kitano, 1962, Bull. Chem. Soc. Jpn., 35, 1973-19
80.
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Crystallographic characteristics of vaterite in fish otolith
Gen Takahashi (Univ. Tokyo, Sci.) *, Taiga Okumura (Univ. Tokyo, Sci.),

Michio Suzuki (Univ. Tokyo, Agri.) and Toshihiro Kogure (Univ. Tokyo, Sci.)

BEOANFEPIZITHA &I 28RO
PRIRTI V2T I M L, IR EERH IS
AT ot —L LTORELZH> T D,
— XA 7o g I IR . REA . BRA
EREIID 3 ODHANRD D08, B & wF
AL aragonite, = L CTEIRAIT vaterite &\
I L DICR DB EMD Z L BE,
vaterite | ZYEZ EAH CHAREL D i < L IR T
IERE & JEIT calcite 72 & DL E TR ZTE~FH
T 5, (TECESEE A Tl vaterite 23Ehk
ENLENAAE LIFD D0, ORI A
STV, Ll MO G2E DN
A FIXTVE—vayBFHEOS kAN
HEREEZRZLTWD EEXBNLD,

AL CITRBEHAICI T 5 vaterite DIE
SR A RIS 2720 £ OfG AL TR
AT~ T, BHIIZ— MR 72885 S O B
& U T4 (Carassius auratus) D 2K A % £
WEH L. £72 3 2OHF A4 TIT vaterite 23
BENDRHRRBIE LTARAT LT a v
A (Acipenser ruthenus x Huso huso) D R4 b
A L7,

£ INEOREHZ B RIL L XRD & TG-
DTA (X 28I & %0 Uiz, SEEAD
vaterite @ XRD (ZFITH E— 7 ALES TG-

DTA IZ81F 5 calcite ~D I 13 R
\ZA R S A7z vaterite & [R] U CTdh - 72, — 77,
XRD D% & — 27 O ig 25 H A Bk D
vaterite TIL X V< Ie o 70, Z OFRFEIT A
EFa v FADMG TR,

ERORRAITT AT FEAEIR3:1 0O
MAEROEZ L Tno (K1), ToMEEZE
TS T 2R A ER L, (RDCBAMERIC
R o@lgg (M2) KUEBSD I & &S 1L
WIEAAT -7, . EBSD Ofig#riZ (% Kamhi
(1963)IZ & % vaterite D V-H1E  (P63/mme, a
=4.13,c=849A) 7=, FERL L Taf
DRIRA ZHERT 2D vaterite [THLD D8R
TR R L. 20 6 OfE i3
a AR L AN ¢ E R iz < &
IR A LT,

(Z2) X 1: &/HEIRA D SEM 4
F) K2: &faERAHEFORCEREE S E

Keywords: biomineralization, calcium carbonate, otolith
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Measurement of the cation exchange selectivity of saponite
Yohei Noji* (Kanazawa Univ), Keisuke Fukushi (Kanazawa Univ), Hiroto Tokumon (Kanazawa Univ)

BfED KB I3ES - LB TH B
25, K40 AT IRIRIE R 5 0 . R
T ARBBE KGRV EE L Tz 2 &8
O L 7o T 5, NASA DK EHEE I v
v 3 ¥ Mars2020 DFEEFH AN—-v T 7V R
o CTHBRD -7V ¥ L —X—
D ISIL, BEL WS, Yatur L —
Z =T, B IC T R F A+ R E DK
DIEFRCHER L 7z Z R HBFFET 5 2 &
DR TN T 2, W TH R F 4 b I3hE
EHNOREMBGA 4 v 2B RNOBA A v &
LT W E W WEE RO, Lzh > T,
FERF A+ OERIBGA A VA S 3RS
A P DGA A VS EERFREE N2 2 &
T, A0 TR LT 7= [EIB5K 0 /K E % #i
THLZLENARETH D, ARX T XA+ DA
F v AHUETRBUI I K A S HE T T
BH.F D% L IZHIBR ECILEICHFET % E
vEYBFAPDLDTH Y KR EHIER
ARECTEBHICHFET 23K+ 4 FTlk
12 & A ETERFID 2\, 2 T TRIFZETIZY
RF A ML B4 A v BIRGEEE EERT
IR, INFETREIN TV LA X4
FOEPRRE IR T 2 L 2 HYE L,
EEL 7 = L A LEKRA S0 AR Y K
FAPITTHEAAZ P V-SAEHWE, 44
Keywords: Saponite, Cation selectivity
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Na Bl DH K F A EEREFR L 72, &0
B AFR L 7z Nat Bl K- 4 b BE, &
WDOHY T LA+ VIREBIHIC 4~20mM
FEREIC 72 5 X 9o, KClsRERML, %D
B.ARN 40mL 1T B X 91T A4 A Rk
BHMU 720 1B L 7288 %E 25°Co iR
FMET T 24 FfEA v FaR—X—HT3
vy AR —X—ICX VR L, RIGE . &
ORI T & IS EL 72, & BT,
Wit % A8 L 7= b © % ICP-OES ic T K", Na
", Mg DIREEHIE 217>, HIE L 72 K7, Na*
B 5 Nat-KOEIRREE Ko 72,
FEROKEF, KCl D iINE % 14 & JEhH
KLY IAE N2 KroBESHML, &b o
Na DB QBT 2 & v 5 HEBEA A S
Nizo TORE L 724 F VIRE DD &Ko
b7z Nat-KOEHRGREIIETHIR LD b
BRI WETH o 72, ZOFERP L, A X
7 24 MEOHRTH B EFA M ILER A
F vV OB T T L v & v ) AfREE A
HDHENTIHEINT, FRFA L+ IFIRED
K% FEO KGR RKICEBIICHEET 5,5
By A4+ OEEMEK I L 72 KEE
TLEATIICH T o T G4 A vV ERRE E
ETLMERD LD LNk,
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Temperature and pressure conditions of intrusive and emplacement

processes of the Sakainokami plutonic body, Northeast Japan
Satoshi Suzuki*, Nobuo Asai, Kazuo Nakashima, Takashi Yuguchi
(Yamagata Univ)

Je Bl o M & 13 b - E A R O HERE A
FHE ZNICE AT 2B TR S Lk
Hi13 720, 1989), % OEMEFHIIBEL 4 A~1E
E % CTIL S 5 HIE2, 1971). WF
FENRTH 2 B 7 WEREBCA R T 7 A
ZAb 3 LAk T TH Y (Kato and
Hama, 1976), ¥ a3 de Lilitho I =
FaTETLELTIRADILRTE S, &
7=, ¥R/ AR Kato and Hama (1976)1C X
> T, BPAERE L BT BI% 00 3 DD EMHIC
DI N TS, Kl T3 etk ol
K7 et R &S 5 72 i, ZEERIIC B
BWXIEH vy T v IR (BT
12 i), 56 17z 22/ 2 S A IR (G
%], EIE%, -1, @8 UEER) 25
FHOBX %2 FEML 72, chicma<, &
X453 L7255 & & i BT iR P 5t - B 5t %
AL, BA-EE uexRicBFs~=7 <D
BRI - &2 Ciiat 3 5.

EHX S CIREBN RS OER? S, BE
REEA A @E AT L 4 5 (A S,
HERIEMANGE Y VL A S~
(B A, BERRLEAPIGERMPIRE D
BEE (CHM) LEAE (D AH), 2L
TINETCHEFI DR E SR (B SH)
DEDICHELT., 2Tz, HXoL

72 B AHIC R LT Schmidt (1992)® Al-in-£4 P4
A HEJIEE, Blundy and Holland (1990) D &R
- APIAIREET 2B L 7z,

WERER - ENFI TR a7 2 513 E AR
DURFE - JES1, UV LD HIIERE L IRE - T
hBzhZFhBEons LIREL, <27 <Dl
FEWLEL - E NSt 2 i L 7. 2 DGR, A,
B, C, EAHo a7 it - 77 Cldai A=
FNIC7ay b &, BXZIRED 880 °C,
JE771% 650 MPa (p=2.7 g/em® LARGET % &
BREEIEA) 25 km) CHRESLBHAA L, TREL -
JES DR & ikt 3D, — T D A
T, X ZEEAH 750 °C, £ 7713 390 MPa
2o LiR® (REIRMN 15km), B - JE
N &kl b 2L 2 L2 b, fths
HEFRRZEA-EET A2 HFT 5L
RRCTE 3, ¥7-, VLTS TOEHTRE
F£1x 650~700 °C, JEJI17% 200~400 MPa D
KICEM L 25 E&0EEED Y ) X ZH;
(Thompson and Algor, 1977)ffEicEHF L TS
oy bIN 2T, mE-ENENERN
TERTOEMHOMEFE 2Rk 25,
& 687+10°C, J£7] 28516 MPa %7~ L 7=.
DFE Y, B MAEERIZEE 10~11km O7KIC
BRI L 7235 T ICEE Lz LRI C % 5.

Keywords: Skainokami plutonic body, lithofacies, geothermometer, geobarometer.
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Petrography of the granitic and metamorphic rocks in Minami-Zao and
Kuriko areas, central part of Abukuma Belt, Northeast Japan

Jun-ichi Maruyama* and Shin-ichi Kagashima (Yamagata Univ.)

HILH RO MEH D —>CTdh 2 [if il s
FHERROEREEZ ke LTHERI
%, PTRFRT O e e BIE, FEE o BRI
HicE e o THMTE2DICHL, FEETIE
BUEE L Tt 3 5. AR o o Rt 1 By ok
BT iR Az iE 3 2 FRCE - SEFHs TR 0,
fEraasE - ZRCEEABEH L w5, B
I CIEALIL(1979) i Xk v fEfEEXE D Rb-Sr
EHBICOVWTHHILMD b D & 2T
bIT» 52, LRI FEMIC BT 5 5HY
IFZEAN T L A EfTbI Ty, Lo L,
BT PR AR o0 KBTS B % fEH L, IR E
TH D TEHMBOREZIHL »ICT 55 %
<, PR R o B S HH o S AR SE
FEETH 5.

ARFFEIL, PR E I - S o fER S
- BRCEBICOWT, ShOad#, &5ty
MO 21T, ZORKEEZHS 2 ICT 5 T
EERHME LTV, mERESTILE O
BN, BRI 3 CHE R S A - AU S
ZArat 23 BURHRECL 72,

fEfEiTe— VK X W fERE~ F —
FAEICHHEING, BITIE, RFATICHE
el o 3G el PO S IS IRFFTICE A L T 5.,
FEROIYITATE, FREA, 7)) RA, BE
B, AP, RIS T X2 A4 b,
av, HER, BXUXREME L CHREL

L

Keyword: Abukuma Belt, granitic rock
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BHROLNDL, —GF v T SEE L T
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o, MG -RESRE, ¥ eh-BRER
FRE, HEEMA-OER-BRERRE, EH
f-¥ 27 ufh-BESRIE, APPSR S
N3, S AASSIIERATAER LY 2
nhOtEEO ARG T BRER LR LR
EHtAIVERATH S.

fEf A O A LA T DR, SiO.
1% 59.4wt.%~73.0wt. %% R~9. HFIXKIC
L0 klEfers, 7o 3 AR 0.9 A
5 1.3 o&iPic Fuy Fdn g, MR G
BICBE T 2 fth bG8 & O %2 1T -
e b, FEILHRIIMEHEO P L v N L
M TH 225, MEILED S H Sr iICHWNT
X3 200ERLZ VLY FBALNE, 30D
FLY P OMBN it ihd e, T
Z s BRI, A~ A, RS ~H
o 3 >oficnyFs &3 TES. I
I~ 7~ ORFEWE OAEEE, < 7 ~<IEK
WREOEWAKEINTWEEEZLND.

51 Sk
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Zircon U-Pb ages of the plutonic rocks in the eastern part of the

Abukuma Mountains
M. U. Mikoshiba*, Y. Takahashi, K. Kubo (GSJ, AIST), T. Danhara,
H. Iwano (Kyoto Fission-Track), and T. Hirata (Univ. Tokyo)

Tz o U Nl e O (A = R e Y NPy PSS
BCEFHNIRS A L TR Y, H< b s
T2 (BEIBIZEA, 1955; HH, 1989 72 &).

A, PRI O RSB DO T, ¥
v ®D U-Pb D0 H% < @i & 41 (Kon
and Takagi, 2012; Kon et al., 2015; Ishihara and
Orihashi, 2015; Takahashi etal., 2016 72 &), =
BT 121-96 Ma OFEREZRTZ ENRAL
MWl o7=. Fi=, LGOI RAEN, G
1A RACR DS Hds 7z (Tsutsumi et
al., 2010; Tsuchiya et al., 2014 72 £). L L
(L R O OB O WM E 1L E 2
i AEl, BT E R LR S A D 4R
RO PV = U-Pb FERBE 2 AT > 72D
TEOR RIS L, LA HO B AR 7
ElZoNWTHETH.

e = SR DM REE X Sy & LT, B aER L
=B & 2 O b7 RE R VLA, Pl PR
Ly B OO 0 ) | e > & BRI & 2 b 7

JERATAL ERFICK 7y ST S (AR Iloe,
1990) . J0) AR DA VG o Bl i By oD 76 fed o
YL, BARBEO O WAL, ANARER
fmmﬁﬁ,%mfaﬁﬁzifﬁmﬁf,
BERERE, AEREBEERARS 2 050
3% . J0) RS & 2 D BT O B BERR 4y
O OAL BRI, AENRE, ANARE
REAERRIE, BERACRE R ENoMm L,
BEOEERIZK SN TS (AR,
1990, 1994, 2002) .

Al PR OEREEO V3 U-
Pb FE{tE LC, "k P BERTE POk
A WEERWbE MR OHEMNT) T 1121+
0.9 Ma & T* 103.5+1.5 Ma DIENE BN T-.
£, TR RERERSE (WbE)
T 108.7£1.0 Ma, #ll—HORLIK (2 B EE REAE
A (JRITET) T 111.6+0.7 Ma OEE S
iV, I HIT, M) — BEEm e iR o Jk b

HIZEBWT, gl Akt o K LS FEIC B AT
% E R LR P RS (ki WE%E#%%
POk, FIMRRETH) < 118.4+£0.9Ma, [E R (L
e Pk 2 B < )\ LA ez (Fh—HUkL
HEERE A, IRITHET) T 111.520.8 Ma @
FRESE BT

A a5 BT AERIE, TR CRITE A RIS
FY 35, BIRFEROEREED S b, JA<
AT B WUk A PO A BRE R W PIR A 04
RIEITER B 0, ~ 7'~ OIEEh D L) K3
Wkt 7-Z & 2Rd. £72, BRERAERED
EMREITONTR S 110 Ma 12, ZHET
DL LR TH 7.

E5IC, ARG s At B oL EEED
U-Pb FfRI%, BEABMREFAMBGTHY, I
D K-Ar X (ALRIED, 1990) 1T~
TFEWDREEDOEPIN T—F1 5. Ishihara
and Orihashi (2015) (%, A7 DAL R PIfEE D>
5 108-106 Ma DAERYEZ S L7223, 45
OEGETIZE O HEWVFERERG S 4, db Bl
HIRECE JH & OFRIPED R S 7.

Keywords: Plutonic rocks, Abukuma Belt, Kitakami Belt, U-Pb age, zircon
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TEREEFDENBEFRLE - FETOELXADMEH .

BKEBHZIEEL LE7IO—F

LHEY (WER) « +ABRE(LER) « BRI (R %)
Genesis and development processes of fractures in granite:

petrographic indicators of hydrothermal alteration
Takashi Yuguchi (Yamagata Univ.) *, Yuya Izumino (Yamagata Univ.), Eiji Sasao (JAEA)

fERAERPITEENICENENETTE
v, TOENHZEK S L TAERNOMER
BNECD, 20, AEERNOERNE YA
ORI E B BFEOfRIA~ L BN 5, W
BRBEREOMBE, &LV Y
DI LSy oA i 7 £ D T i 0 22 AR
BN TEERRETH H, AFRETIE,
WEBBH~OFGRKRE L, AR TEBIETHE
RENBETHD T VA= NVEINE LHY
DEOKREE (BEROIEAL - RHEADE
H) ORE, =L THWhoMUNERD 3 #
DERIZ DU TR L7,
HAREHT EIERRE RO R =Y 7T
&% 06MI03 5 fL (Bl EMEIFEET) 225
PRI L 72, 06MIO3 AL TlL, 77— A7 —v
FR B OFERPANE SN TR, FhEHEE
DEIRZ 24 B EFTRAR L Lic, ZNHD
NI R EROREA L EREAOEE N
AR S LD,

BB OFLE % 3B CHER T 5 72 01T I3 A
BOREZEBNICRTEENLEL D,

4 B ¥ TS OEEOmRSE, EEIMO
MBS EI(RA Ny T 0 712k D
W OE— R)DOREICL > TEORRENRE
b, Lo, RV B ToT 4TI
LD — NIEEEM LS OTM T — 2 b5
tefe®, TNIET TEBEOREZ 43 3
TETCWDHEFEARY, T TEEORE
DFHIDT=01T, xt5 L3 284D BSE B0
TG AREAT I K 0 SR8 0> 28 B RIS & S Ak
ARG L, TOEEEAS T4 =L L
TEF LT, P oOM/NERERED %72
BSE %O E{EAREHTIC K > CTEH Lz,
3FOBMRIT 2 SO AR OEB A v
T4 =5 EWUNERMBNIEOMHB A H T H
M, TLTOQ7 =Y A —VENEDRES
DEAERCTIIEEA T 4 — & EuhZE
s e bl REL R EmE R Lz, OD
B, S OEEDOIEEN, Hh ORI/
ZEROBICXEINTNDEENI 2L, @D
B, BEA T 47— 2 BERE SO
A R L 70 D 2 & BT,

Keywords: Macroscopic fracture; Microvoid; alteration indicator; biotite chloritization; Toki granite.
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FHURTEEERMEAIREDA—FILEIRYyEVR

TS M) I—Z VT OFHME —LiIRTEREEEZEHI
Bk (LIERYE) " - HAEE (WK - $aRE . (LBERT) -
FHIE (HIERZ) - iRk (WEREE) - WILEE (RRAKRE)
Cathodoluminescence oscillatory zoning of anhedral K-feldspar
from equigranular Toki granite

Mai Nonaka®, Takashi Yuguchi, Satoshi Suzuki, Takumi Imura, Kazuo Nakashima (Yamagata Univ.),

Tadao Nishiyama (Kumamoto Univ.)

fERE R OF O Y — R Iyt A
(CL) 4fitrix, LR - RE % 50
2T 52 &N TE, HEREE~ 7 ~DmANE
ROMBHICAATH L, WIVRADETTT b
U= TWEAT VAN T2 ) 7Y R
MZBWTHE IS H DD (Vernon and
Paterson, 2008; Vernon, 2010), Z=hIRAL a2
BOTHREFNT A2V AWFFETIE, ShoRAER
A Th D LIAERE R O U EAIZB D
T, CLAY 7 b Y —=27 (FIRBRH L)
EFICRWE L, BVRADOFT T Y
V== U TR O REE, ~ 7~ ROk

Wipk (Ao b EHRMIRI O FE3R50E) (N2 T,

~ 7 <0 BIEO(LFRELOfEIICE T 5
T—AEH25,

WFERI S T o 5 LfERARIE, AERE
ERERE, AT Ly FRERERE, B
ERERAE O 3 B THEREIND, R—U v
7 aTRENST T T ET, K
2B 3R G 9 Bk OB ARE & g

FL L, 2D ORBHTIIMIED U KA D
YA PEHT 5,

WEFEE LTI, RGBS X 2
#1%%, SEM-CL (JEOL : IT100A+Gatan MiniCL)
(2 & % BSE14 X O CL & ® HufS, EPMA (JEOL :
JXA-8900) % MW7 bFor Oid~ v B
7 ETA UGN BT,

TIFERE R OME S UV EAlcxi LT, L
T2 SFmANELNTE, OCLB#LELY,
INFETICHEBORNATT R Y —=
IR, 2O T RIS —=0
Mo 71 R OB IGHUSFE TE D,
Q@QEHJB~V VY EL T ETAUITORERLY,
CLEOEMEER TII N v A, FH, T
S=UL, TR TLAOEERMMESICE
<, YV arthl v rOEFENRZ LVMEA
MBSO, FFIS, TH N T LDOER
BLHEOIEOHENFEE THY, £ T b
VY == T OERMIE, ZIHDILED AN
r B DA AL SN D,

Keywords: cathodoluminescence; K-feldspar; oscillatory zoning; Toki granite.
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ERROUREREICHSHTIABLETHRESHD
ERiLEELELFER
T REAO - AR (AR - BB )
Petrography and whole-rock geochemical compositions of mafic
rocks occurring in the Kajishima, Shisaka Islands, Ehime Prefecture
Kazuya SHIMOOKA®*, Satoshi SAITO (Ehime Univ.)

R6P-06

Mafic rocks have been thought to be genetically related to large igneous activity which forms
Cretaceous granitoid batholith in southwest Japan. In this study, we describe petrographic
characteristics and newly acquire whole-rock geochemical compositions of mafic rocks in the
Kajishima, Ehime prefecture. The mafic rocks can be divided into troctolite, gabbro,
gabbronorite, and mafic dyke based on field observation and petrography. They show whole-
rock SiO; contents of 43 —50 wt % which are in the range of that of mafic rocks (SiO; = 41 —
66 wt %) associated with Cretaceous granitoid batholith in southwest Japan. The mafic rocks
occurring in Kajishima are probably representative of the Cretaceous mafic rocks in southwest

Japan.

Par H AR EREEHO KA & LT, =
v Uy F = v bOVHSRE BRE T SR A
B OO DE 1 & T 5 (Nakajima
etal, 2004), (7L 77y 7H| &dfan
% [ S RHUBTEE R K RE B o B I 1
fEra 8~ 7~ oRIFEYE O L 7t 51
P B O SN - HUERC 0 7 B 2 1
BT 2 LBBEARRTH D,

BRI R I T O LAY 20km D NifEIC
g3 285 1E. FdL 800 m, RPEH 500m D
BAETHY, 2EPHNOCEECERES
MR & v o 72 BRE A E D DR T LT 5,
U HbI O F B H IO W TiE, JEN(1985)
I X B EEM e L EUA A I AR S
TWa A, ZnLIFEIE Kagami et al. (1988,
2000)1c X 3 R A G AITEA 75 T iz D
ATHY, cnFcoE bl T —%2D
Wb RS T 3 (Kagamietal., 2000), %
ZCARWIE IR, B ICHm T 2 e S
IO WTHT 2 I a At #l & n b A ko
x24T\, PUrE H AN OfERAHICH: - T
FET 3SR AR L O A TR o 72,

RS OWHE AT, B ER B X ORLHE
BAENREE» L, OFMGa 2 74
F~ErALAREREANARNL VS,
QG AL, —F 4 b, QOFHES

Keywords: Gabbro, Cretaceous, Kajishima, Southwest Japan
*Correspondingauthor: Shimookal9961213@yahoo.co.jp
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RicKHlcx 3, 2o bO&MAMNAE T 2
F A M~EDPALAAEAEARAR R
WEIZ, BAFY T4 v 2 ARG EE &,
DALALGEREAREET S, $7-. O
BEERE R W EEIZ, VEDOEH
B~ x R 3 RER (1%UT) 2&D,
&E S0, aERICoWwT, O&FAMEA T
0y b4 F~EhALALREBEREANG
BEAL 1T 43~45 we %, QA fAPBIABEN
W — 54 bt 48~50 wt %. QU EE R
1% 45~49 wt O HIFHZ o, TNHIRED
B A — - ETiE, SiO, oi
IiceEvs, TiO,, V. Cr, Cu I B0
23, FeO. Co. Zn IZIZPERBS R b7z,
¥ 72, &% Mg#(Mg/(Mg+Fe)E L )13 0.43
~0.72 %" T, IREOESRE SO 25
FHA I X O Mg# 12, Par H AR N B R A B IC
o CTEET 2 W HE A O AP (n=115)
IIZIEINE 2 (K1), 2O e biRE D
PRE AT H AN O S #EHE % R
TELDEEZBILNRTES,

HO- F a2 F o1 F~
Oo P
Yor-@s

s HAERALE
o == e A DEE BN —FA
- ‘?E SN | omsELR
o0 0.5 Lo e
>
BeEggaE EEEASER

HHRELE

40 45 50 55 60 65
Si02 (wt %)
(1) S10: (wt %) vs Mg#
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KEEWEREARTOREIZEITS
HV—RILSRwE R BETIEES LU AEEDBRZ
WK DY (LIBF) *, MEELH (4 HERA), INMEHERL U5 T Hs)

%DEE(U—Iﬁ/ﬁ)

Relationship between cathodoluminescence images and titaniumand
aluminum concentrationsin quartz from the Okueyama granite
MinoriWatanabe (Yamagata Univ.)*, Takenori Kato (Nagoya Univ.), Yasuhiro Ogita (JAEA),
Takashi Yuguchi (Yamagata Univ.)

L FIEERE RO (BRI EE T 5. OZ 2 RR o IRk (R ORI, 9 3400
DI TH Y, AEOKERLT v AL um)TH Y, FEEEZE TS, BRERERE
A DB ot ADMICa 53 5. 1 OB TIE 0Z Ofa5E8 38 kif-&, s
FOFERE T o R EH Y — RV x vt M EHBL Ok bE EETERTS.
YACLYEBETH (THREDORZRN BT FERROaT @b LT A T EAT
5 TWA @21, Drivenesetal., 2016). VY, CL OWRE & Ti JREE(N=31)k L Y Al

AWFFETIE, CL AR Rl e EE(N=10)& ORIMRZ FHl L7z Tif I 17+
HFOTHRESIOT VI ANREDT —4% 12025 177112 ppm OlEEZ A L, TitaniQ Hi
MAGDOELZ &T, AR/ M7 e 'vX  HIREFIEE % ano=1)%#H 7% & 553
IZOWTHEEIT S . WHESRIIENET S 73 5 821+ 23°C Dfs s biiE 2. A
AREAT D RAILEREROAIETH S, BT 182114 )5 616+ 13ppm D& & 7K
EFEEE DR FICHENBEREMS, Av L, TiLD b@EiEEa 7. OZ 2Hofai
VT L REERERE, LT L RE S ICEBWTCLHECTIiB X AN EREE
ERACRRRE ~2 T 2. AT IEOFBENGRO b NS (Figl). BHFICHE

Y CLEOBAHIZIIEREFD SEMCL U TifEE S8 265 4%, CL 8% —o

(JEOL ITI00A+GatanminiCL) Z =, £ AL MO R 7 Tio, DIFEID 2L IZHK
7o, THREER KO AREOFERESTZII4 79 % & L7z Yuguchietal. (2020)& & F1HY
B KT ERER B 78T O EPMAJEOL Th 5.

JCXA-733) ZH\\ e, Ade~DEA BN <
WETHD Ti ORHIZIE 4 DO5 k5
(PET)%& HIVy, ALIZIE 2 S D5yt kkdh (TAP) %
AWz, ZhEh 1 #islc > BEER 60

nA, 11[a]200F% 8 El#kD kL 1,600 F CE u -
FAEREN L CEE L. . 5_)00) Ew?fm) 1500

e AR 3 o
ZIK%I%;L:CM, CL\\@ED%HM eyt Ay T F,g 1/ A cu%z i B & R oD B AR
MU === O % EHOAKEICERT

L] ' P .

Keywords: Quartz, EPMA, Cathodoluminescence pattern, TitaniQ thermometer, The Okueyama granite
"Correspondingauthor: s205006m @st.yamagata-u.ac.jp
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Fluid mediated dissolution and reprecipitation process recorded in the

garnet of the HP marble collected from the Sanbagawa eclogite mass.
Kenta YOSHIDA*, Hikaru SAWADA (JAMSTEC),
Sota Niki (Uni. Tokyo), Ryosuke Oyanagi (Kokushikan Uni.)

D[] H SR sk oD =3 1SR, &
B DA A KD BB EE DB RS2 RT T
IOV ANERN RSN HZENHSN TN,
IOy MAZRIERZ#H > TSI AR
BRSO =) IR 2R (90-80 Ma) DZF
FAEFLD B EHUE 116Ma OFER)IEINT
B0, TrOP v MAZEAIER AT O APIEH
AT —YERRDTSN, HIIERIER] &L
TEERSN TS (Endoetal., 2012). RAREA
BRI, 702 MEZRIER LRI D AT —
PELTT T2 a T MATOEBIER NGRS
NTHY, FIHIZERIERRICIE A REA RS
AL TWEEEZLENTND (FHE - &k,
2017). FxOWIFET IV —T7Tld, HARRS
KEIRICIES DR R ARG S (R—T)) %
AWT, HARBEARNGERT S THHAERRIE
M1 LAEIDAT—2 &L T =) 2R EH
=HRHL, FYAERWERE - J£7 - £0HE
EMHHK 200Ma O 2 FRAERB IO
1100°C, 2.5GPa LW HIEHITEWIREITE 121
7= (Yoshidaetal., 2021a Lithos). %/, Rk
DAFIATEDRAL MBI, T/7OP v MEA
Tk, ENLBEOREMOE LSRR
B ERIRL CW A roan AtiEn, =7
O v A NEERREHOIEL O v MNafks
BELEBITERL TV 5D B ITEHWHIE
IHENCE > TS /24 ~— 15 [CaBSiO4(OH)]
MHSNS (Yoshidaetal., 2021b JMPS) .

IO vA ME~EE O fFE R EFL T
DG DR 2RI 272012, MEaD
U-Pb in-situ 4EAHIEZ L 72, MitEAIZIZ
FEREHDRAT > M ESN, IFIT S Grs s 7a
DEBRAEZEZDII/O v MEfO Grtl &, JET

yazr A NEREDEGRE (~600C, 1GPa)
DIFRMAEENBREL TSNz Adr ITEHF
fRGEET Gri2 @ U-Pb 4013, EHI2%) 95Ma
ERVEEZDHIFAT 2L~ (Niki et al., 2021
JpGU; submitted) . G0 X412 REEHEAR NS i #
DIEREAT — D IFHS MRS, Grt2 73 Grtl
DTy 7 EDBHIDNTIERL T DHkRE,
Gri2 HIZRSN 2 S — A DIEENS, IRARTRA
IZPEDRRFE A DYEfFFENTHRGIZED G2 73T
RSN F2EBZLNDDY, WiEOBERFERH—
BLZER, ZOBMBEITHOBRICHEDED
> 72 Gl IZHR T 2 iR Pb 232 D £ L FAfr
HU 7= G2 IZHDAEN T, U-Pb RANVARREHT
HU BRI RE RIS I N TN =& Z R
4% (Nikietal. 2021).

AR TIE, RO ORISR E
FIZEEICITYY, FIB-SEM 245 = kit#igs
EfiL7z. Grtl & Gri2 DEEFIE, FIB-SEM D%
HHELE TR CTHBISRAIRET, —KoThICHERME
IZADFATHY, BRI N Zep2nt 7D
Molz. N2 ZERRIE Grill2 DEFIIHNT,
FILSRNSBRIBWICHEHAR A2l TS
SOITHAS. ZEROREZNEI 072 1 pm 2
ET, MIROFEZEBETT AT EITHPRR .

FARDOB 59 HERFETHIO KR 70> KT
1, 170~ F A=V AT —)L DN ZE
BRON R =T BN R E N ENTEHSMNT
DDODHY, FRTEADRRIEH TERFIRES
N T3 (Nurdiana et al., 2021 73.&). A EHY
U7 NzERfld, mEEREE (~1GPa) TR
A DRSS THZERRIT LD KMEHE D BT
NWBIEERIET S,

Keywords: pre-Sanbagawa metamorphism, dissolution and reprecipitation, fluid infiltration, micro pore

*Corresponding author: yoshida_ken@jamstec.go.jp
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HILERE*, AANE (KEAFHIRBEY 27 L%)

Developments of simultaneous measurements for elastic-wave velocity,
electrical resistivity, and porosity of rocks
Ikuo Katayama*, Kazumasa Tanimoto

(Department of Earth and Planetary Systems Science, Hiroshima University)

A OFIFLE 022 B TR I S b
HHUIZHEETHD Z e n, 26 OWELEE
HxEL LICHTTOENBREEZN LI
BORHRLBEMNHEE SN TWD, 7ds, Bl
ﬁ&%fi%mawﬁf%%ﬁ’ﬂmfb

W2t L, R 2R R0 O I
ﬂ@f%é%@%%oo%@tw,ﬁ%®ﬂ
R E 21T 9 2 ENTE UL, T ToORK
BENCET 2 S E 8 EMEE2HKT 5 2
EMARETH D, Fx DT N—7"TlL, i+t
A N BB |2 B R R R+ LR - 22 R
RORGHEY AT LA EFIHEALTZOT,
Z DT EN I FERERENT D,

AR, TR RIS DR RN E T E K
B A T, ARREBRIE O f KT 71 500
MPa CTH 573, M LI 200 MPa £ T& L
TV, REIZT ) PRI X - T
L RIKEDR KT 51 MPa), vV VR
> T DRFED BB D 22 B R b A R
HDHTENTE D, WM EEOWE S AT
LIZOWTIETTIZEALTEY, a0 =
AT OBEEAC T T v 7 B E OfRHT
ZFEh LT\ D (B 21X, Zaima and Katayama
2018), A ENE, - ZHEFORE Y 2T
LEEANTH LT, RS - kb
ZEBRR D RIRERIE > A 7 L& BAR LT,

FERHTORIE 1, B2 25mm ORENE AT

VU ADBRRTEA, RiiA v E—F AL
QURFIEIC L VIT o 72, 728, 5471 NaCl
Wik (0.5mol/L) Chafn X, RIPRFMITE X
I MPa TOWMEZFE/E LTz, A E—F R
T Z A P — (E4990A) 12 X 2 HIE T, 20
Hz 7>5 1| MHz & COJE Bk co T — ¥
ERY, A E—F R ENFIEN DA E W
BoolipiaBH it Lz, 728, 0.1 kHz »»
5 10 kHz F CIIEREBIRFENIZ E A E 72
SNEEHEWZ EnD, LLF T 1kHz ©
D HIRHTORE R % 7~

R AT =l LAY i =Y ORAS - Ml =
BHUIE S O#INE & IR ER L,
)+ 200 MPa TIZRKETOREL Y 17
FEEVEE R LT, 7ok, IRIER A % 1
W2 A TIRZE T, TR OMRDNE 5 72912
PO A2 BEEEK T2 2 i3 Tc&en
23, EE 150 MPa TliK&EIZ A~ HPTR
N1 MIEFEERTT 57 L (Watanabe et al.
2019), AW & FEROMER 2R3, IR
DOERFIZETTEH LN, EHEEBITK
TLTWDZ EnD, INERFOEITOZ
IXZEBROASFICER L TN D B2 B b,
A1%0T, WEMEROE E OREAT 24TV, 22RO
BHIZIT TR, 7T v I BEESERBR (7
AR NTe 8) L OBEME L RETT 5 T E
Thbd,

Key words: Elastic-wave velocity, Electrical resistivity, Porosity, Granite

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

@Japan Association of Mineralogical Sciences.

- S2P-02 -



S2P-03

— AR ARSI R 222021 4R - 1

ZRNERFICKERSNIEERRAT—ITED
LILE BEE : REERETETILOER
PP L IR FAS LRI

LILE mobility at each metamorphic stage recorded in the Sanbagawa

metamorphic belt: Application of Protolith Reconstruction Model

Satoshi Matsuno*, Masaoki Uno, Atsushi Okamoto, Noriyoshi Tsuchiya

Elemental transfer during prograde and retrograde metamorphism was revealed for metabasaltic
rocks of the Sanbagawa metamorphic belt. The elemental transfer was quantified by a novel

“Protolith Reconstruction Model” that estimate protolith compositions by machine-learning

algorithms trained with global basalt compositional datasets. The results indicate that prograde and

retrograde metamorphisms caused systematic depletion and enrichment in Rb, Ba, K, and Sr,

respectively. Although the elemental mobility obtained from the metabasalt is integral of prograde
and retrograde metamorphism, it can be decomposed into stage-specific element mobility by using

a petrological index for each metamorphic stage.

R, SRAEE A, IR A
HIZ BT 2L AIA BT TDORRA 2 TEE)
ZREERLTE D, 2N e InREE & L ek
LCw3% (e.g., Bebout 2007), Z# % T,
FOMZAE D) TR BB RO E =N IX, REG
EDECPHE LG ICRsNTED
(e.g., Beinlich et al. 2010) . A DMK A
T 6 I oI e IS G N D EH 23
Lo, FEHS I, A E T LY X
LG THEE I XA DR A fRE
JLE 7V (Protolith Reconstruction Model
(PRM)) %##£% L 72 (Matsuno et al. under
review), AFTETIX. I DJFEEMREIGE
TV % SN A BT D 3K A B 2 S 1
H L. ZnZhoilkld & nFESE) =z #EE
L. ZDZR51m L SRt - BIRZMEH L @
BIfR 2 Mt L 2 f R 2 59 %,

XA, =N ZE R PYE RS o1 FU
Mg @ 2 XUEH ARG TH %, XRF
& ICP-MS 7#r 615 6 N &nMEInE
Ml 7 — % 1 & L T Protolith
Reconstruction Model (PRM) %@ L 7=,
(Th, Nb, Zr, Ti) ZABGHE EAKEL T,

A DBEICERBEOEILZ T\, v 7L
TEDOILEBHE AT L2, £, BIBE
BAER ORI E LT, ARA ORI
6 ARAICEB I 2 %B2A A K (Hbl-
Act) DIREBE% Yo & LTHIE L 72,
BIBZREHZIZEAER T TR LY
¥ 7 (Yoae=0) %, Rb+Ba- K- Sr ¢ 80%
DL EDWEBFE L T SERH 5, —TF
. Rb+Ba-+K:-Sr D8I, BEBERME
FADIEEE (Yoane) EHRVGIEORBIZ > T
2o TS DFERIZ, Rb-Ba - K- Sr o %Rk
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Temperature and pressure dependencies in elastic wave propagation
through granite in hydrothermal environments
Katsuya MIZUNO*, Nobuo HIRANO, Noriyoshi TSUCHIYA

(Graduate School of Environmental Studies, Tohoku University)
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Coupled model of TL decay kinetics and heat conduction model of

thermoluminescence of feldspar
Takahiro SATO*, Nobuo HIRANO, Noriyoshi Tsuchiya

(Graduate School of Environmental Studies, Tohoku University)

de =
1. =

KRG I RA RS EIC X 2 HBEER &
DOFFEIC T T, RN R BFHEE D720 D
ETNMICOWTHET 2T - 72,

2. EFtoFEM

BN T AR A i P I U RS AST L C

BIBPMELTCLF Iy 7E3NB L TER
L7z A F =23, BVllic ko Thte L C
BMHEINIZHRKRTH L. AECEL TR EDH
YIOBRFENITERD 7 v 7 X B Fedh
#2(Grow Curve, YU T GOPBEHL TS

TL ¥ % 13 Randoll-Wilkins & & 2
(Randoll and Wilkins, 1945)icfit5 & L, &
DETNVNEFEBTHONDE NT A=K
#al 7= Kitis & X %€ 7 (Kitis et al.,
1998) % L < TL ¥tz 3+ X% &
EL7-.

3. TL ORI EFEER & FLihft o5 fiF

AEHIEERGNER 7~ 2 4 FHoIE
RAzHWE, 2z 90, 125, 150°CoiE
FEC 24, 168, 672, 1512, 3360 KFfEMMEL L,
T L7232 MIE L€ GC 2 L 7=,

Kitis bic Xk 3 EFAZHWT, WERTD
EFEEADGC# 62t L7-(K1). 2hn
ZRAT, MBI X o THE S ® 2B
GCd4H r‘ﬁﬁbf’

10

TL Intensity [mV/mg]

350 400 450 500 550 600 650
Temperature (K)

X1 IERARFELD v — 7 il

4, BAFENBEDOHA T 4 7 A L EEE
T DETIVTIE, BFLIERE O AR
& BMmE R A K & 72 PR
KD XSk s, FHFEHEE EEECEK
IR, BIE EEREMEC X 3 BN DWEE
2 RE T 3 XIGDR)GEE R CReb L 72
(K 2). %BEIFIHRED 72 ) OEFELERE
AR E ) O M EEME 2 HH L CE
e L, MoK e LTk L7z, 2ozt
6ot —7ZLicigibl, ZhZE By

B & R X T,
1
1 \@D Tn-1
Iy, =| (n—=1) k(T) 4t + ( )
ITLi—l
+ Iy, x AD X At 6))

E,
k(T) = Agexp (— ﬁ)
It TU RO 8E (t=t), Kk RUGEETEE, n:
SOGKREL, Iey: MBED 7= VIR, AD : MM E,
Eo: WMLz AN F—, Ao SHERT

90°C

2 FEIRIMBR AR & 2 RIED
FIEERD 7 4 v F 4 v 7 Df|(Peak 4)
5. HE

S - WEIRE 2 i D K\ Peak 1 T 21°C
ER Y, EE OB THAHNITBEF o v
¥F—EET 2 L0, K CHITL 7~
ETFNICHEMERE D EEZONS.

Keywords: Thermoluminescence, Grow Curve, Geothermal Exploration, Heat Conduction

E-mail address: taka.sato(@geo.kankyo.tohoku.ac.jp

@Japan Association of Mineralogical Sciences.

- S2P-05 -

2021 F2 - AR


mailto:taka.sato@geo.kankyo.tohoku.ac.jp

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

& Thu. Sep 16, 2021 9:00 AM - 6:30 PM JST | Thu. Sep 16, 2021 12:00 AM - 9:30 AM UTC | R oViceR13
20214F9H 16H () 09:00 ~ 18:30 oViceR# BAFEZE

9:00 AM - 6:30 PM JST | 12:00 AM - 9:30 AM UTC
CEAR HEE



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

B
8 Thu. Sep 16,2021 6:30 PM - 8:30 PM JST | Thu. Sep 16, 2021 9:30 AM - 11:30 AM UTC | RoViceRi5
F3414 V8B

6:30 PM - 8:30 PM JST | 9:30 AM - 11:30 AM UTC
CERN AU VERR



Session

& Thu. Sep 16, 2021 5:30 PM - 6:30 PM JST | Thu. Sep 16, 2021 8:30 AM - 9:30 AM UTC | & Zoom
Session 1

JMPSIRSRZEBR

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

5:30 PM - 6:30 PM JST | 8:30AM - 9:30 AM UTC
JMPSIREEZES



Session

& Thu. Sep 16, 2021 12:30 PM - 1:00 PM JST | Thu. Sep 16, 2021 3:30 AM - 4:00 AM UTC | & Zoom
Session 2

GKKIRRZER

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

12:30 PM - 1:00 PM JST | 3:30AM - 4:00 AM UTC
GKKIREZES



