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[ Oral presentation | R5: Extraterrestrial materials |
9:30 AM - 12:30 PM JST | 12:30 AM - 3:30 AM UTC | B251 Adv. Edu. Res. Bldg. B-2F
R5: Extraterrestrial materials
Chairperson: Matsumoto Megumi(Tohoku Univ.), Yusuke Seto(Osaka Metropolitan Univ.)

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC
[R5-01] Crystallization processes of Martian magma inferred from diversity of petrography and mineral
compositions of poikilitic shergottites

*Sojiro Yamaza kil, Takashi Mikouchi? (1. U. Tokyo, 2. U. Tokyo)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC
[R5-02] Investigation of a carbonaceous material in an ureilite by using SIXM

*Masahiro Yasuta kel, Junya Matsunoz, Megumi Matsumoto3, Akira Tsuchiya ma2’4, Kentaro Uesugil, Akihisa
Takeuchil (1. JASRI, 2. Ritsumeikan Univ., 3. Tohoku Univ., 4. CAS/GIG)

10:00 AM - 10:15 AM JST | 1:00 AM - 1:15 AM UTC
[R5-03] FIB-TEM observation of co-existing tridymite polymorphs in Moama meteorite

*Atsushi Takenouchil, Yohei Igami2, Akira Miyakez, Norimasa Shimobayashiz, Takashi Mikouchi®, Haruka Ono3 (1.
Kyoto Univ. Museum, 2. Kyoto Univ., 3. The Univ. of Tokyo, Univ. Museum)

10:15 AM - 10:30 AM JST | 1:15 AM - 1:30 AM UTC
[R5-04] Mineralogical study of the Aguas Zarcas meteorite

*Kenei Ogiya?, Toru MatsumotoZ, Akira Miyake? (1. Univ. of Tokyo Sci., 2. Kyoto Univ. Sci.)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45 AM UTC
[R5-05] An Antarctic micrometeorirte as a microbreccia of CP IDP and CS IDP-like material

*Takaaki Noguchil, Rikako Matsumoto®3, Hikaru Yabuta?, Hanae Kobayashi®, Akira Miyakel, Hiroshi NaraokaZ?, Ryuiji
Okazaki?, Naoya Imae®, Akira Yamaguchi5, David KylcoyneG, Shohei Yamashita’, Yoshio Takahashi® (1. Kyoto Univ.
Sci., 2. Kyushu Univ. Sci., 3. Ine Town Hall, 4. Hiroshima Univ. Sci., 5. NIPR, 6. ALS, 7. KEK, 8. Univ. Tokyo Sci., 9. Nihon
Therm. Consult.)

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC
[1Lecture-101-11-6add] Break time

11:00 AM - 11:15 AM JST | 2:00 AM - 2:15 AM UTC
[R5-06] Mineralogical investigation of multiple lithologies in the Hayabusa2 returned sample C0002 grain
using SEM, TEM, and X-ray nanoCT

*Megumi Matsumotol, Junya Matsuno?, Akira Tsuchiyama®3, Tomoki NakamuraZ, Takashi Mikouchi* Masahiro
Yasutake®, Kentaro Uesugi5, Akihisa Takeuchi®, Satomi Enju6, Shota Okumura®, Itaru Mitsukawa®, Sun Mingqi3, Yuma
Enokidol, Akira Miyakeg, Hisayoshi Yurimoto' (1. Tohoku Univ. , 2. Ritsumeikan Univ., 3. GIG, CAS, 4. Univ. Tokyo, 5.
SPring-8, JASRI, 6. Ehime Univ. , 7. Hokkaido Univ., 8. Kyoto univ.)

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

[R5-07] Petrology and mineralogy of olivine in asteroidal Ryugu samples

*Takashi Mikouchil, Hideto Yoshida, Tomoki Nakamura3, Michael E. Zolesnky4, Daisuke Nakashima?, Kenji Hagiyas,
Mizuha Kikuiri3, Tomoyo Morita3, Kana Amano3, Eiichi Kagawaz, Hisayoshi Yurimoto®, Takaaki Noguchi7, Ryuiji
Okazaki®, Hikaru Yabuta®, Hiroshi Naraoka® (1. Univ. Tokyo, 2. Univ. Tokyo, 3. Tohoku Univ., 4. NASA JSC, 5. Univ.
Hyogo, 6. Hokkaido Univ., 7. Kyoto Univ., 8. Kyushu Univ., 9. Hiroshima Univ.)

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC
[R5-08] Magnetite 3D morphology in Hayabusa2 returned sample: diversity and implication

*Akira Tsuchiyajmal, Megumi Matsumotoz, Junya Matsunol, Akira Miyake3, Tomoki Nakamuraz, Takaaki Noguchi3,
Masanori Yasutake?, Kentaro Uesugi4, Akihisa Takeuchi?® Satomi Enju5, Aki Ta kigawa7, Shota Okumura3, Itaru

Mitsukawa?3, Minggqi Sun®, Yuma Enokido? (1. Ritsumeikan Univ. , 2. Tohoku Univ. Sci., 3. KyotoUniv. Sci., 4.
JASRI/SPring8, 5. Ehime Univ. Sci., 6. CAS/GIG, 7. Tokyo Univ. Sci.)
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11:45 AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC

[R5-09] Deposited materials on space weathered anhydrous minerals from asteroid Ryugu

*Toru Matsumotol, Takaaki Noguchil’z, Akira Miyakel, Yohei Igamil, Mitsutaka Haruta®, Hikaru Saito?, Satoshi Hata?,
Yusuke Seto3, Masaaki Miyaha ra® Naotaka Tomioka®, Hisayoshi Yurimoto®, Tomoki Nakamura’, Hikaru Yabuta®,

Hiroshi NaraokaZ, Ryuji Okazaki? (1. Kyoto Univ, 2. Kyushu Univ. , 3. Osaka Metropolitan Univ. Sci., 4. Hiroshima Univ.
Sci., 5. JMASTEC, 6. Hokkaido Univ. Sci., 7. Tohoku Univ. Sci.)

12:00 PM - 12:15 PM JST | 3:00 AM - 3:15 AM UTC
[R5-10] Minor phases in Cl chondrites

*Taro Andol, Takaaki Noguchil, Shoichi Itoh! (1. Kyoto Univ. Sci.)

12:15 PM - 12:30 PM JST | 3:15 AM - 3:30 AM UTC
[R5-11] Shock metamorphism of the surface particles of asteroid Ryugu

*Naotaka Tomiokal, Akira Yamaguchiz, Motoo Itol, Masayuki Uesugi3, Naoya Imae2, Naoki Shirai®>, Takuji
Ohigashi6’7, Makoto KimuraZ, Ming-Chang Liud, Richard Greenwood 2, Kentaro Uesugi3, Aiko Nakato®, Kasumi
Yogatal®, Hayato Yuzawa®, Yu Kodama (1. JAMSTEC, 2. NIPR, 3. SPring-8, 4. Tokyo Metro. Univ., 5. Kanagawa Univ.,
6. UVSOR, IMS, 7. KEK, 8. UCLA, 9. Open Univ., 10. JAXA)
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Oral presentation | R7: Petrology, Mineralogy and Economic geology (Joint Session with Society of Resource
Geology)

9:30 AM - 12:30 PM JST | 12:30 AM - 3:30 AM UTC | B253 Adv. Edu. Res. Bldg. E-2F

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

Chairperson: Norikatsu Akizawa(The Univ. Tokyo), Taakuya Echigo(Akita Univ.)

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC
[R7-01] Amphibolein highly depleted peridotite

*Akihiro Tamura?, Ikuya Nishiol, Shoji Arail, Tomoaki Morishital (1. Earth Sci, Kanazawa Univ.)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC
[R7-02] Plausible candidates of the IOA-10CG type magnetite ore deposits in the Kanto Mountains.

*Atsushi MIYASHITAL, Hiroyasu MURAKAMI2 (1. Seikei Univ., 2. Waseda Univ.)

10:00 AM - 10:15 AM JST | 1:00 AM - 1:15 AM UTC
[R7-03] Chemical composition of tourmaline from Li-pegmatite of Myokenzan, Ibaraki prefecture, Japan

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

10:15 AM - 10:30 AM JST | 1:15 AM - 1:30 AM UTC

[R7-04] Characteristics of the granite from the Iwafune pluton and its relation with the Takatori deposit,
Ibaraki Prefecture

*Haruki Yamazakil, Terumi Ejimal, Yoshiaki Kon2, Yuki Tsunazawa? (1. Shinshu Univ. Sci., 2. GSJ, AIST)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45 AM UTC
[R7-05] The mechanism of bipyramidal quartz formation in Kuroko deposits

*Jumpei Sugiokal, Ryoichi Ya madal, Atsushi Okamoto?! (1. Tohoku Univ. Env.)

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC
[1Lecture-201-11-6add] Break time

11:00 AM - 11:15 AM JST | 2:00 AM - 2:15 AM UTC
[R7-06] Melt incusions containing platinum group minerals in Tahitian mantle xenolith

*ltaru Mitsukawal, Tetsu Kogisol, Norikatsu AkizawaZ, Tomoki Taguchi3, Kentaro Uesugi4, Akihisa Takeuchi?,
Masanori Yasutake®, Akira Tsuchiyama5’6, Megumi Matsumoto’, Junya Matsuno®, Shota Okumural, Yohei Igamil,
Akira Miyake® (1. Kyoto Univ., 2. Univ. of Tokyo, 3. Waseda Univ., 4. SPring-8/JASRI, 5. Guangzhou Inst. of Geochem.,
CAS, 6. Ritsumeikan Univ., 7. Tohoku Univ.)

11:15AM -11:30 AM JST | 2:15 AM - 2:30 AM UTC
[R7-07] Hydorocarbon fluid in authigenic quartz from Torinosu limestone at Sakawa Town, Kochi
Prefecture, southwestern Japan

*Taro Kidol, Masanori KurosawaZ?, Kei Ikehata? (1. Univ. Tokyo, Sci, 2. Life Env. Sci., Univ. Tsukuba)

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

[R7-08] Formation of anorthite megacrysts from their inclusions in the Mt. Kayo, Oguro lava in Akita
Prefecture

*Takeyoshi Nishiwakil, Takuya Echigo® (1. Akita Univ. Sci)

11:45 AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC
[R7-09] In-situ heating TEM experiments of minerals with laser irradiation system

*Akira MIYAKEl, Yuki SUZUKIl, Yohei Igamil, Ryuichi Nomuraz, Mitsutaka Harutaz, Ichiro Ohnishi3, Hiroki Hashiguchi3
(1. Kyoto Univ. Sci., 2. Kyoto Univ., 3. JEOL Ltd.)

12:00 PM - 12:15 PM JST | 3:00 AM - 3:15 AM UTC
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[R7-10] Thermal structure of the oceanic crust as a proxy for the spreading rate: X-tal size
geothermometer of the sheeted dikes in the Oman Ophiolite
*Susumu Uminol, Ayumi OkugawaS, Atsushi Toramaruz, Yuki Kusano3, Sumio Miyashita4, Yoshiko Adachi®, Akihiro
Tamural, Tomoaki Morishita (1. Kanazawa Univ., 2. Kyushu Univ., 3. AIST, 4. HRCG, 5. YKK, 6. CRIEPI)

12:15 PM - 12:30 PM JST | 3:15 AM - 3:30 AM UTC
[R7-11] The magmatic conditions and hypersolidus deformation of lower crustal magma chamber below
a fast-spreading ridge. Insight from the core analyses of the Oman ICDP drill holes GT1A and GT2A

*Trinh Nguyenl, Susumu Umino?, Takahiro Fudai3, Yuki Kusano2, Osamu IshizukaZ, Akihiro Tamural, Tomoaki
Morishital (1. Kanazawa University, 2. AIST, 3. Pacific Cement, Co. Ltd.)



Program
2022 Annual Meeting of Japan Association of Mineralogical Sciences (JAMS)

[ Oral presentation | S2: Water Rock Interaction (Special Session) |

10:00 AM - 12:30 PM JST | 1:00 AM - 3:30 AM UTC | B351 Adv. Edu. Res. Bldg. E-3F
S2: Water Rock Interaction (Special Session)

Chairperson: Tsuchiya Noriyoshi(Tohoku Univ.)

10:00 AM - 10:15 AM JST | 1:00 AM - 1:15 AM UTC
[S2-01] Chloritization and porosity generation at crust-mantle material boundary

*Atsushi Okamotol, Oyanagi Ryosukez, Kazuki Yoshida® (1. Tohoku Univ. Env., 2. Kokushikan Univ.)

10:15 AM - 10:30 AM JST | 1:15 AM - 1:30 AM UTC
[S2-02] Numerical modelling of ion exchange reactions in sedimentary rocks and its application to
natural systems

*Takeyasu Abel, Eiichi Ishiil (1. JAEA)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45 AM UTC
[S2-03] Hyalite-like spherules produced from silica-saturated hydrothermal fluid

*Hiroshi Isobel, Shosei leda? (1. Kumamoto Univ. Fac. Adv. Sci. Tech., 2. Kumamoto Univ. Fac. Sci.)

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC
[S2-04] Effect of silica on iron partitioning during serpentinization

*Shuhei Tanaka?, Atsushi Okamoto?!, Kazuki Yoshida®, Yasuhiro Niwa23, Masao Kimura3, Masaoki Unol, Masakazu
Fuijii® (1. Tohoku Univ. Env., 2. IMSS, 3. KEK, 4. NIPR, 5. The Graduate Univ. for Advanced Studies)

11:00 AM -11:15 AM JST | 2:00 AM - 2:15 AM UTC
[1Lecture-301-09-5add] Break time

11:15 AM - 11:30 AM JST | 2:15 AM - 2:30 AM UTC
[S2-05] Microtextures of serpentine veins by high resolution X-ray CT

*Satomi Enjul, Junya MatsunoZ2, Masahiro Yautake3, Megumi Matsumoto®, Akira Tsuchiya ma2°>, Kentaro Uesugi3,
Akihisa Takeuchi3 (1. Ehime Univ. , 2. Ritsumeikan Univ., 3. SPring-8/JASRI, 4. Tohoku Univ., 5. CAS/GIG)

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

[S2-06] Oceanic and continental alteration fluids recorded in fluid inclusions of carbonate veins in Wadi
Dima serpentinite, Oman ophiolite

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

11:45 AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC

[S2-07] Silicate minerals dissolution behaviours and reordered preference in the presence of a chelating
agent

*Jiajie Wang?, Astin Nurdiana?, Noriyoshi Tsuchiya?® (1. Tohoku Uni. GSES)

12:00 PM - 12:15 PM JST | 3:00 AM - 3:15 AM UTC
[S2-08] Fundamental study on enhancement of mineral dissolution by natural chelating agent

*Sena Kikuchil, Jiajie Wang?, Noriyoshi Tsuchiya® (1. Tohoku Univ. Environmental sci.)

12:15 PM - 12:30 PM JST | 3:15 AM - 3:30 AM UTC
[S2-09] Formation of magnesium carbonate minerals under high pressure CO, conditions

*Yuto Nishiki*2, Masao Sorai?, Tsutomu Sato? (1. Eng., Hokkaido Univ., 2. AIST)

[1Lecture-301-09-11add] Session convener greeting
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[ Oral presentation | R5: Extraterrestrial materials ]
& Sat. Sep 17, 2022 9:30 AM - 12:30 PM JST | Sat. Sep 17, 2022 12:30 AM - 3:30 AM UTC | & B251 Adv.
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R5: Extraterrestrial materials

Chairperson: Matsumoto Megumi(Tohoku Univ.), Yusuke Seto(Osaka Metropolitan Univ.)

[Chairperson]
Megumi Matsumoto: R05-01 - R05-05
Yusuke Seto: R05-06 - R05-11

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC

[R5-01] Crystallization processes of Martian magma inferred from diversity of petrography and
mineral compositions of poikilitic shergottites

*Sojiro Yamazakil, Takashi Mikouchi? (1. U. Tokyo, 2. U. Tokyo)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC
[R5-02] Investigation of a carbonaceous material in an ureilite by using SIXM

*Masahiro Yasutake!, Junya Matsuno2, Megumi Matsumoto3, Akira Tsuchiyama??, Kentaro Uesugil,
Akihisa Takeuchil (1. JASRI, 2. Ritsumeikan Univ., 3. Tohoku Univ., 4. CAS/GIG)

10:00 AM - 10:15AM JST | 1:00 AM - 1:15AM UTC
[R5-03] FIB-TEM observation of co-existing tridymite polymorphs in Moama meteorite

*Atsushi Takenouchil, Yohei Igami2, Akira MiyakeZ, Norimasa Shimobayashi?2, Takashi Mikouchi3, Haruka
0no3 (1. Kyoto Univ. Museum, 2. Kyoto Univ., 3. The Univ. of Tokyo, Univ. Museum)

10:15AM - 10:30 AM JST | 1:15AM - 1:30 AM UTC
[R5-04] Mineralogical study of the Aguas Zarcas meteorite
*Kenei Ogiyal, Toru Matsumoto?2, Akira Miyake? (1. Univ. of Tokyo Sci., 2. Kyoto Univ. Sci.)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45AM UTC

[R5-05] An Antarctic micrometeorirte as a microbreccia of CP IDP and CS IDP-like material
*Takaaki Noguchil, Rikako Matsumoto?:3, Hikaru Yabuta®, Hanae Kobayashi9, Akira Miyakel, Hiroshi
Naraoka2, Ryuji OkazakiZ, Naoya Imae?, Akira Yamaguchi®, David Kylcoyne®, Shohei Yamashita’, Yoshio

Takahashi8 (1. Kyoto Univ. Sci., 2. Kyushu Univ. Sci., 3. Ine Town Hall, 4. Hiroshima Univ. Sci., 5. NIPR, 6.
ALS, 7. KEK, 8. Univ. Tokyo Sci., 9. Nihon Therm. Consult.)

10:45 AM - 11:00 AM JST | 1:45AM - 2:00 AM UTC
[1Lecture-101-11-6add] Break time

11:00 AM - 11:15AM JST | 2:00 AM - 2:15AM UTC

[R5-06] Mineralogical investigation of multiple lithologies in the Hayabusa2 returned sample
C0002 grain using SEM, TEM, and X-ray nanoCT

*Megumi Matsumoto!, Junya Matsuno?, Akira Tsuchiyama®3, Tomoki Nakamura!, Takashi Mikouchi?,
Masahiro Yasutake®, Kentaro Uesugi®, Akihisa Takeuchi®, Satomi Enju®, Shota Okumura8, Itaru

Mitsukawa8, Sun Mingqi3, Yuma Enokido?, Akira Miyake8, Hisayoshi Yurimoto’ (1. Tohoku Univ. , 2.
Ritsumeikan Univ., 3. GIG, CAS, 4. Univ. Tokyo, 5. SPring-8, JASRI, 6. Ehime Univ. , 7. Hokkaido Univ., 8.
Kyoto univ.)

11:15AM - 11:30 AM JST | 2:15AM - 2:30 AM UTC
[R5-07] Petrology and mineralogy of olivine in asteroidal Ryugu samples
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*Takashi Mikouchil, Hideto Yoshida?, Tomoki Nakamura3, Michael E. Zolesnky?, Daisuke Nakashima3,
Kenji Hagiyas, Mizuha Kikuiri3, Tomoyo Morita3, Kana Amano3, Eiichi Kagawaz, Hisayoshi Yurimoto®,
Takaaki Noguchi’, Ryuji Okazaki®, Hikaru Yabuta®, Hiroshi Naraoka® (1. Univ. Tokyo, 2. Univ. Tokyo, 3.

Tohoku Univ., 4. NASA JSC, 5. Univ. Hyogo, 6. Hokkaido Univ., 7. Kyoto Univ., 8. Kyushu Univ., 9.
Hiroshima Univ.)

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC
[R5-08] Magnetite 3D morphology in Hayabusa2 returned sample: diversity and implication

*Akira Tsuchiyajmal, Megumi Matsumoto?, Junya Matsuno?, Akira Miyake3, Tomoki NakamuraZ, Takaaki
Noguchi3, Masanori Yasutake®, Kentaro Uesugi#, Akihisa Takeuchi#, Satomi Enju?, Aki Takigawa’, Shota

Okumura3, Itaru Mitsukawa3, Minggqi Sun®, Yuma Enokido? (1. Ritsumeikan Univ. , 2. Tohoku Univ. Sci., 3.
KyotoUniv. Sci., 4. JASRI/SPring8, 5. Ehime Univ. Sci., 6. CAS/GIG, 7. Tokyo Univ. Sci.)

11:45AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC
[R5-09] Deposited materials on space weathered anhydrous minerals from asteroid Ryugu

*Toru Matsumoto?, Takaaki Noguchil:2, Akira Miyake!, Yohei Igamil, Mitsutaka Harutal, Hikaru Saito?,
Satoshi Hata?, Yusuke Seto3, Masaaki Miyahara®, Naotaka Tomioka®, Hisayoshi Yurimoto®, Tomoki

Nakamura’, Hikaru Yabuta?, Hiroshi Naraoka?, Ryuiji Okazaki? (1. Kyoto Univ, 2. Kyushu Univ. , 3. Osaka
Metropolitan Univ. Sci., 4. Hiroshima Univ. Sci., 5. JMASTEC, 6. Hokkaido Univ. Sci., 7. Tohoku Univ. Sci.)

12:00 PM - 12:15PM JST | 3:00AM - 3:15AM UTC
[R5-10] Minor phases in Cl chondrites

*Taro Andol, Takaaki Noguchil, Shoichi Itoh! (1. Kyoto Univ. Sci.)

12:15PM - 12:30 PM JST | 3:15AM - 3:30 AM UTC

[R5-11] Shock metamorphism of the surface particles of asteroid Ryugu

*Naotaka Tomiokal, Akira YamaguchiZ, Motoo Itol, Masayuki Uesugi3, Naoya ImaeZ, Naoki Shirai*>,
Takuji Ohigashi®’, Makoto Kimura2, Ming-Chang Liu8, Richard Greenwood 2, Kentaro Uesugi3, Aiko

Nakatol0, Kasumi Yogatalo, Hayato Yuzawa®, Yu Kodama (1. JAMSTEC, 2. NIPR, 3. SPring-8, 4. Tokyo
Metro. Univ., 5. Kanagawa Univ., 6. UVSOR, IMS, 7. KEK, 8. UCLA, 9. Open Univ., 10. JAXA)
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Crystallization processes of Martian magma inferred from diversity of petrography
and mineral compositions of poikilitic shergottites

Sojiro Yamazaki * (U. Tokyo) and Takashi Mikouchi (U. Tokyo)
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*Corresponding author: yamazaki-sojiro615@g.ecc.u-tokyo.ac.jp
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W (Srdn

BERE, JRINHBERACSEWESEAT) . kA2 KRB (JASRD. TN /A (JASRD)
Investigation of carbonaceous material in ureilite by using SIXM
M. Yasutake* (JASRI), J. Matsuno (Ritsumeikan Univ.), M. Matsumoto (Tohoku Univ.), A. Tsuchiyama
(Ritsumeikan Univ. , CAS/GIG), K. Uesugi (JASRI), A. Takeuchi (JASRI)

LI 2L 474 M, FILrALAA, ¥
Ya vilas ok s EERE R LBATH B,
ZoHICIRFER B EEN, 77774 PHIC
XAXYEVYERETLZERHMONT VS, ZTD
BRI E LT, W o2 RFHSIRIBENT VA
KIEZHOL 2 THRW[L,2 Y], X4 ¥Ey FIEK
ICIFERfEE e L CBid C R bTEY, =
LA A4 PRICha~H A b2FETLHEDL S M
BRER 2R H > -0 Tl »w i S H
21 L], zo5he, FAYEV 27774
M oSEREMHERICESHZ Z EATFREEIH
%, L2 LIS IC X v ilkRm AR E CELiv s
72 DR IZHEECTH Y FEMITAHTH 5,
D & 5 ilkHT I3 CT 72 81T & 2 NI 2G40
THo, LHPrLBHEOPINaYFF7RAMTE2 X
#tCT TR XFRICEIMEN T 7 74 P x4
YEV FEZXBITE R, 22 THRA I, TINE
IS, YE O 3 RITE GG % ERI D57
FREEICHH O 2214 3 2 & AT X 2ER/FiE XA
BEMEE (SIXM) 232 & T, 279774 b -
ZAXYEY FO IR eHBZHO 2L, 2
DHICEINITEYONMHEHL D ICT S Z

EWGEIBIC B £ T4 FF L RID(refractive index

decrements)fEH 3] 10.9x10°¢ #/Rnd, & DFEBIZ
K AvEy F (HHE11.4x100) TH B L EZD
Nz, BOiEEIZEDOH 5 RID {H% Fib, ~6.4-
74x10° DfECTH 25, 77 7 74 + OEHMAE
7.37x100ICEL . TOFEEITFIC T T T4
b b LEZLNE, FAXYEV LT TT7 74
F DEE T 44 vol%s L TN 56 volTH B, i
ZNOMHBICITUEMRETND T L 3RS
. RT8z o LR, ¥4 vy Fdicix
144 ¥i 1. 777 7 74 bHicid 12 R, SRS
FET2HD0 51 KifThotz, BEEIZILAY
£ F0.0743 ffl/um3, 25 7 7 4 + T 0.0048
flél/pm® T » 2 , AR FEFK T & 7 UL T 13 A
TV RFLTWRWED, IALIIR/METS 5,
HERRER Y A X2 ol fGY o RID iz flE
32 & 14.5-16.0 7R, < Offilt, Mg 7 4 i
$E¥ @ RID fEi~10-11 X VL I K& <
A4  (14.7) Hh~H¥4 b (22.7) i, &
nit, BEECHTchs BRI E NS, DLk
26, BRERMBKFERICHEL, £4 VeV
FiZfio TafilTws eEx b5,

F o

L aA T, 3SR < (1]
oy . ) . Nakamuta et
BBl F3E 0 Dar al Gani 999 O % w7z, al. (2016)
SOHRAS2 12 C FIB % VT 20um o FIRR SR} %?%9151
#{FBLL 7z, SPring-8 BLA7XU 12T 8keV B35t Miyahara et al,
& T SIXM (2 & G & Roiig & 15 7z, §2€££EA
RERRL R RS B AR IZ B B O FEIR & B ’ '
I D FIC 2 5 © 7 B (Fig. 1), MifHIH DR
ﬂgﬁi%{%%ﬂi\ ~10-20 cm! %%FX?@%EVC% N Fig. 1, Phase contrast slice image.
A BRHEYD & P LIRSS 0, B3 L BB D: diamond, G graphitc, i
u .
Keyword: Diamond, Meteorite, Ureilite, X-ray CT, SIXM
*M. Yasutake: m.yasutake@spring8.or.jp
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Moama PBAEHR ) 74 <A 220D FIB-TEM £

Prize P& Grk - #19),

(UK - Bedl), =W GROK - #ebHE)

e Grik - Bedl), ==s5c (UK - Beid),

TAREIE
KREFE (K - #eAFE)

FIB-TEM observation of co-existing tridymite polymorphs in Moama meteorite
Atsushi Takenouchi*, Yohei Igami, Akira Miyake, Norimasa Shimobayashi, Takashi Mikouchi and Haruka Ono

UG (Si0,) 1TI3EZE < OZIENHET
LTENHOENTND, ZOFTH M) T 4~ A
M2 LB TODEZERTHNTED,
400 FELL ETIIA %R (HP) Th D23, WmAH

ZPEWE T R~ ERRE AL L, FiRICR 5 &
350 (EIEJ7 PO-10, AL MC, HAI MX-1)
DELZETHDLZEDHLNATVD [eg.,1,2],
FIROFEI T TIZ PO-10 & MC 3 SN TH

v, HERO KL TIEEIZ PO-10, BEAHTIEE
WCMCORMIT 4~A RBPFELTVD EEX
LNTE T, d4E, BAaF O DEMITITZER
BRETIAFBRBIET D 2 LRGN E Y
[3,4], ZILHDOZEOMAEDEMEIE TON
FIEEE D Z S LT D ATREME 2 MR ST
W5, WS ONDEAHTIEPO-10 & MC @
UT 4 ~A MR T7 A 7RIS (PO-MC 7 A
7) LTWaZeb@EESNnTWD, ZDOT A7
WROMMT, BAOHINIENES SR N T 4
~A FO—HH MC ~EAHEERE L, MC ~HEER
TERDPSTH D BEDHPO-10 £ 7052 LT
Iz EBZE 2N TWA3], LaL, T
WFFETid SEM TOMMBILE L HFEIED AT & &
EoTEY, FEMARAAERSTA R 81T
D&l o TWRD o Tz, AAFSETIL PO-10 &
MC®M%%%%%%M%#%%%WK¢ét@

, BBRA A B — AL HRAE M (FIB-
'mM)%%wf,@E¢®P0MC§%§@ﬁ%
BB EATo T,

AUEHIN L & BLERI I R R B B R S8R
FIB (Helios NanoLab G3 CX) & TEM (JEM-
2100F) % iz, #EHEI PO-MC 7 A 7 DAF{E
Keywords: Silica, tridymite, TEM, thermal metamorphism

*Corresponding author: takenouchi.atsushi.Sh@kyoto-u.ac.jp

DHRE SN TWHERSEL—7 74 N ® Moama
DR ZHWT-,

TAZEMEIZFIB U AT HLBIZE L
LA, FATHIETHE SN TWVWSE Y PO-10
EMCO MY T 4~A MREF LTV, Wi
DOEFIIHR CERNTHY, G RN T 1 ~A
k&2 EAL T 5% PO-MC HAFHE A 9 ph
FRAOZRBERS| & 1T D RER L Cunvie, B
FRIFIHTIC X 2 JFACfENT T, MC OZERRE% Aa
& L7z & Z(001)po-10/(001)me DRELRDN B B VT,
MU T 4 ~A FDOZIIX, NIFE HP O(0001)if

2T 72 SiOs WA RS D < BSEBREN, o7

MICFEE L, FEREAZVEENTHZD 5
T L ThRA REEDRTER SN TS &2 5 2 &
MTE Dleg., 1], AEEIEZ LT PO-10 & MC ®
BEREITZOMEEDOEEFATTHY, b
PO-10 &£ MC 3—2®D h U T ¢~ A M HFH
HEBICL VR INTEZ L 2mlT 5/ TH-
7co F72, PO-10 D F A ZHZIL MC X PO-10
TIFEEAT T SR AW S 2R L Tz, B4
JETIZ MC ° PO-10 & B2 5B AR D, 7
O G ATIEEEZ R L Tz, 5% D
DG GO THEMRBIZE 2k, RERO MY 7+
~A R OFEBBERICOWTHL T LTS,
(1] ABERE (2001) A Akdds 7=k 43, 218-
226. [2] Kanzaki M. (2019) JMPS, 114, 214-218. [3]
Ono H. et al. (2019) MAPS, 54, 2744-2757. [4] Ono
H. et al. (2021) MAPS, 56, 1086-1108. [5] Ashworth J.
R. (1989) Min. Magazine, 53, 89-97.
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Aguas Zarcas f&F D i) F IR

A BHE GROK - BeBl) . A Al GOk - 2, 50K - BHJR) .,
=% 5t (UK - H)

Mineralogical study of the Aguas Zarcas meteorite

Kenei Ogiya* (Univ. of Tokyo), T. Matsumoto (Kyoto Univ.), A. Miyake (Kyoto Univ.)

1L LI : Aguas Zarcas 13 2019 /-4 A 23
HICaAZ U BIZHEF LIZRFE2 F74 R T
% 5, The Meteoritical Bulletin (Z & 5 #J#H /54T Tl
CM2 =2 RT A M &FHENT-, Aguas Zarcas B
AIFEROAHEEA TS EHREINTED,
CM = R A MR TRWRRZRESEICE
TAHDIF(EN S, CR 22 KT A MERIKE D
2212 LV Aguas Zarcas [EA DR RIRDIE AL S 4L
7= LB I TV D (Kerraouch et al., 2021), L2»
L. Kerraouch etal. Q021 TiXZ D X 5 & RICE
te “Met-17 & FEIN D EAH ORLED AT DI
TWDA, Cla %, OEMIZOWTOREHEIT
FEAITAT DN TVRY, £ 2T ABFFETI
Aguas Zarcas [BAH OFE 2 7255 0 O FEA 70 8152 -
IHTEATV., ZOEAD X B 72 5 BRI D
WTDOELEEITHS T,

B & TR - ABFFETHWZEEE (10.32
g) 1E, AW LV EREE (7mmX 11
mm) CTHDH, AFETIEIY RY 2a— LD A
RPEZ BEYE URCBAMEE 2 - TRl 21T
VY, Image) THREEG O MR LUK L Zhic
MERFMOREZHELL, 2 Y 2—10
PA R LT, Rifily & il oo -1 2 B - 7o SR RL
xRV,

R CEAREC X D BlE2 DI, FE-SEM (LK
JEOL JSM-7001F) (Z k5@ L Z it Lz
EDS %&£ {E TOHM DAL FHRAR 3T 21T - 72,

AR L AR W T2 R C IR AT
<> Kerraouch et al. (2021)IZ CRLdi D 72V VEMHZ 5
TeUSDMEFH,  Clastl ~4 25 ATz, (1)
Clast-1 5fHIE, Metzler et al. (1992) THl#E =47z
“Primary Accretionary Rocks” [ZFA{El L 72, AL
R L COZRWEMRTE L b D CM EHTH
ST ZOENDEL YT T X A 1L Lentfort et al.
(2021) OFLEERMAT S & 22 LABL bR

Keywords: Carbonaceous chondrite, TCI, SEM, EDS
*Corresponding author: ogiya-kenei886@g.ecc.u-tokyo.ac.jp

72o (2) Clast-2 SFHIZAEALZ 52 1T 72 CM A+E
ThHol-, (3) Clast-3 HfHIZEEBICE AT
ERAY T H A T1X2.2-2.8 L AKELERLE RIS T
TWRWCM B EEZBND, (4) Clast-4 =
FHHERICETETH D)8 Clast-3 /540 & b T
NFUFA RN 2T v F A OB
(TCD) MFEE A EFELRWVE TR SN,
Z #UE Kimura et al. (2020) (2 Citfio H - 7=
Asuka (A) 12085, A12169. A12236 & [RAEEICH D
IR CARBEER 21T L A EZIT TRV CM &
MEHELL TWDAREERN D D,

ftiam : Clast-1 54013 Kerraouch et al. (2021)(Z1%
LA 22 <. ARBFSE T Aguas Zarcas FEAIZ 2V E
TIZARHMTH L AN EENTND I EERL
7o F72. ATHIRICBWCR#HDH 7= CR =
Y RIA FHEROEBICETC AR E . AFTED
Clast-3 J5FH K& U8 Clast-4 IR L= 5 a5 -
SRS A A LTz, LN LR DS b ARG
TIX Clast-3, 4 FAHIZOWT, BT Tz
ENTWRWCM 22 KT A b DKEZERRDOFLE
DIEFINEZNHLDOTH D AREZ R LTz, 2D
Z e ARAFGEN B I1E Aguas Zarcas FRA DO RER
RBRERE 2 b T\ X 0 b BRI KE LR D
REZRTAEAPRIRICEEN TV L &2
B4 DRERNG LN,

The Meteoritical Bulletin Database.
https://www.Ipi.usra.edu/meteor/metbull.php
Kerraouch et al. (2021) Meteoritics & Planetary
Science, 56(2), 277-310.

Metzler et al. (1992) Geochimica et Cosmochimica
Acta, 56. 2873-2897.

Lentfort et al. (2021) Meteorics & Planetary Science,
56(1), 127-147.

Kimura et al. (2020) Polar Science, 26, 100565.
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CPIDP & CSIDP I E O L Als TH 2 EEBHMER

PP ", AARHAE T 23, BIHOA 2% 4, MR S,
Frafy - F—vy F7 WA, SfEEk°
2IUNKE, SOMRETES, AIRERE, SHHHARY —<r-a v T~

|2, SE e, L SE S,
(I HER A,

=5, mREME 2, ik

v 7, CENARHIFZE AT, 7Advanced Light Source, 8 /5T AL ¥ — Mg 7oHERE, S

REF)

An Antarctic micrometeorirte as a microbreccia of CP IDP and CS IDP-like material
Takaaki Noguchi'*, Rikako Matsumoto®*, Hikaru Yabuta*, Hanae Kobayashi’, Akira Miyake', Hiroshi Naraoka®,
Ryuji Okazaki®, Naoya Imae®, Akira Yamaguchi®, A.L. David Kilcoyne’, Yasuo Takeichi®, Yasuo Takahashi® (‘Kyoto
Univ., 2Kyushu Univ., 3Ine Town Hall, “Hiroshima Univ., *Nihon Thermal Consulting, °NIPR, "ALS, 8KEK, °Univ. of
Tokyo

INEKRLEROX I > THRAE S, B
HIPRSCEAINIC I B R E B o f i, 2R
NCIETERK X L7235, RARTARIC T GRE A E:
BICOWTHAKRE L OofBEHAEFHOREEICD
&L [1]e RIETIHRNTIZNERETH 5 2VE B
Ho b 2/NEEIEBNKE L XIEn5[1], &
B D H % Bennu (TIEEN/NKETH B[2],

FiJE TN X 71 % Interplanetary dust particles
(IDPs) I3/, HE, KIGRIME Rz R L 3
5L X LB [e.g 3]o Chondritic porous IDPs (CP
IDPs) & chondritic smooth IDPs (CS IDPs) & \» 9
IDPs O K&, 22 nEE & EK/NKER]K
DEELEZ LN T W52, HRELEHEW /K
BEHIMGE O /N HS CP IDPs DRFRIRTH % nlfE
PE<°, CP IDPs ®—#f& CS IDPs O3 2z L%
TN E BRI TH 2 nHEM D B S [e.g. 3]
XHIC, V=T —7LT 7 v 7 (SEDEEE DR
W26, CPIDPs & CS IDPs D % L% 1L 13K
FRIMVERIREDRFAET D alREE SRR S T v
%[4], AHFZETIZ, CPIDP & CSIDP Difi}y & [Al
& D A % FE o ERE A (AT AMM) D101B292
WKOWTHERE L, ZoRFICOWTHRET 5,

D AMM % 2010 FFELICEEIBRD N — 45 U
i DFIcEENT W2 AMMs DU EDTH
%, CPIDPs & I3IZ[FRI%E DA DER D D FERERK
Y)'E 1%, Glass with embedded metal and sulfides
(GEMS), enstatite whiskers/platelets % & ¥ low-Ca
pyroxene, olivine, pyrrhotite T®H %, IRIRHY PG
ICE&EEN S GEMS WIERVEEERRIE CTld72 <, CP
IDPs ® GEMS & [AIERIC A WAL AR HT B 2 7 3,
Fe-Ni metal % % &I & G AT 7 GEMS TH 5,
7272, —# D GEMS IZ 1% Fe-Ni metal Z & 1CH
22 3 JE P ICAKAS & B O Je IR B I 4 23 T K
INTVEHDO0H Y, FIEFICT IKEZRDIE
Keywords: CP IDP, CS IDP, AMM

WA R3, fthy7, CSIDP Fifblo = v ¥ b Gl
D FE W)L saponite, framboidal aggregate % & 15
magnetite, pyrrhotite, (decomposed) Fe-Mg carbonate
THY, PED olivine bIFET 5, THHIE CS
IDPs DR e FEPYITH 2, 2D 2 DD 5
FHDHT 5 um DK E X T8y FRICHAAD X o
THY, WMFFPIRERER 2>, maMHIcE T
% olivine @ SFT B (3>~5 x 10'° tracks/cm?
T, KGRI KAEE IDPs O HiFHIC B 5 [4].

%IVE A HO AP OfEIX, CPIDPs &1
EHEL D o0 bR FRICELD O F TELICE
G, 77, avo37 b atHOHEEY oG I3
HTHhY, &hEwKEZBIERIIC X > THiE
HEAALEEZ LN, ZOMIEL, HAEDOMK
NEAHEY) IOM OREE X Y & CP IDPs ¥ NASA
AR — XA MEEEAFE B IR o 72 Wild 5 2 HE
REoHEIC X Y BlCTwiz, 2oz eid, WED
WEARZ b DT AL, vy FREHBSIL
Halr oI L xznBd s,

D AMM DEPIERIR S X A Y O ik
IRHEIE, 2 ORERIRDER L RIS O RERYIE 2>
blEb N, BICATERLKEZBIEMZ% 72
LERBL TS, 2D AMM I, CPIDP {0
P 25 7% 2 KE & CS IDP FELLO NEIR 0P
H2NRTET 2L 3 XJ@h TR & 7= il 7=
FAREE T 2 AREMED 2 A 5. b L, @ SFT
BUB D KIG R IVE R QG & 75 % D 73
5iE, T AMM I ARERRAKELRIEM %20
Te KRG RINERIRETH 200 L7z,
References [1] Jewitt, D. et al. (2015) In: Asteroids, 4th
ed. Arizona Univ. Press, pp. 221-241. [2] Lauretta, D.
et al. (2019) Science 366, DOI: 10.1126/science.
aay3544. [3] Bradley, J. P. (2014) In: Treatise on

Geochemistry 2nd ed. Elsevier, pp. 287-308. [4] Keller,
L. P. and Flynn, G. J. (2022) Nat. Astronom. 6, 731-735.

*Corresponding author: Noguchi.takaaki.2i@kyoto-u.ac.jp
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=X

EFHEMBESREMST AT/ CT oW

A CRAERY)
HEERAL 920, AT GRILAE) |
8/JASRI) , FIf# A (SPring-8/JASRI) |,
R, BAHIK CR#EREE)
FHIERT)  EEHE GRS |
= GRER)
%), BAFEZT (JAXA/SAS) |

Bt GLaEiRY) |

WW%Q(ngﬁm%D,
. SHIE GREAS)
=5 GRHEKY)
R R =] LK)
WaE CREK)

HHO2 5 (RRKRY) |, &

T QL BER%E, REREARE M
=WANE CGERRY) |, “IERE (SPring-

IEFFHLSE (FE
, Ihveg R (R EREERE N ERAL
, DARME (duE k) |, 0
) | AR UK
, B B (BlTERY)

HEFFAE— (JAXA/ISAS)
Mineralogical investigation of multiple lithologies in the Hayabusa2 returned sample
C0002 grain using SEM, TEM, and X-ray nanoCT

M. Matsumoto* (Tohoku Univ.), J. Matsuno (Ritsumeikan Univ.), Akira Tsuchiyama (Ritsumeikan Univ.,
Guangzhou Inst. Geochem., CAS), T. Nakamura (Tohoku Univ.), T. Mikouchi (Univ. Tokyo), M. Yasutake
(SPring-8/JASRI), K. Uesugi (SPring-8/JASRI), A. Takeuchi (SPring-8/JASRI), S. Enju (Ehime Univ.), S.
Okumura (Kyoto Univ.), I. Mitsukawa (Kyoto Univ.), S. Mingqi (Guangzhou Inst. Geochem., CAS), Y. Enokido
(Tohoku Univ.), A. Miyake (Kyoto Univ.), H. Yurimoto (Hokkaido Univ.), T. Noguchi (Kyoto Univ.), R. Okazaki
(Kyushu Univ.), H. Yabuta (Hiroshima Univ.), H. Naraoka (Kyushu Univ.), K. Sakamoto (JAXA/ISAS), S
Tachibana (Univ. Tokyo), S. Watanabe (Nagoya Univ.), Y. Tsuda (JAXA/ISAS)

V2w 7 9id, 74 NENKETH Y,
HTEX AR R AR DS R L AERR U 22 S EERE L ¢
B L7-EEZbNT»Beg, 1], BEKIICS
X2HERICEEBIF 72D 2 — v v T A D)
DTl KIEA A XD Y 27 7'y KFFRL
T EN, C1 2V F 74 ik 7= {Ls
W - BRENREE SO L E o T
5le.g.,2,3le £7-% < DhTIT, FFElDOER 2
OG> 5 7 5 A EHEE R leg,2,3]s T
NooEMIZ, V2 7 UEiEKEERIKN O B ir 5
LT CIER L - lRE S B 0 . 2 N E ik iflic
ST % & T, BIRRERADIZEK - dE(LEAR I
B3 2 M3 Eo N EHffE 3, RIHFETIX
YIRS ﬁﬁﬂ@o%w%k%&cmmtﬂi@
mm) DOYIWIHFEHR plate 6 IC& L5 H5HIC DWW
T, EEMEFIMEE (SEM). SPring-8 BL47XU
DG F 7 CT. iEEAE T-BEMEE (TEM) 34T
2T, IYIEI R R T 7,

Vav 7ok oFREZAHRIZEIC Mg IKED
JEIR 7 4 BRHi A5 72 D | Fe-Ni ik (v o — % 4
b, RVYFIFVEALP) T ARA B RIEE(F
oAb, TVaprT74 M), 724 VEERED
[e.g.,2,3]o Plate6 DREDH 2D X5 EH» S
55, EITIC X o TR OTFER IC IZE WD
Boh, Vv (P) XRZL-MEED o, £
7o H VT VARG & & A LK S B A
BwnweEEzonsmal, FEAEMHICHIETIC
Witk (S) KWETHEMD Zh T WERBIR I iz,
IO FEERASMHEEBEREREZ H DO,

AWtgecld, EERAEHD S bEREEE, Vv o
DEPEIR S 4 DT, KT ABEEZED 2D

DEH. MBEICED 1 2OEHICOWT, EBFEA
F e — LEE B TRUNRR 2 ERLL . B
t%/CT%ﬁmeﬁ$%ﬁoto

g EHoFET, Mg ICE DR A B

(%%%4Ft%~&y%4v#6t5)@%ﬁ
HRD2DDERFITHF HND (1) LB
mntEDSE (Y 4 X >~200nm) ¥ —< v
T4 vORIEAFEOIEE, (2) #EESMKV2D
PRF A b ORI CE L LD Fe-Nisulfide
OB B ~%0E nm %4 X) & 5+ 285859
(1) & () oBcEFRAHETELR LN,
¥ 7z, Fe-Ni sulfide PR 7D —E 1345 & gk 7
AR R ENTE D, 2 OEEREIC DB
MTENPE LN, 2o OE N, KE
ERAREE (BRI ERGEE) DEZ KL Tw 3
tEZLND,

TR ABEZED 2 DOEMIZ. —F%
KR53 23 LB RS 1 D i W R 7 A BRYE 2 &
75 DITxf L, 5 i3 R RS S o JE Ik o A
Wi &7 0 KEEBRE (B IdZBRES)
WEWRD DB Doz, —H. EICED
A E IS E OB 7 4 B L Fe-Ni fitft
MHp o7, HROMIKI 7 Fe Hiflta %< &
Do Tz, FKRTIE, BRI
EHEL AN L. 2 NE N DKEZERRE TR
JEIEIC D W Cakai T %o

51 F>CHR: [1] Watanabe et al. (2019), Science, 364. [2]
Yokoyama et al. (2022), Science, 10.1126/science.
abn7850. [3] Nakamura et al. (2022), Science, in
revision.

Keywords: asteroid (162173) Ryugu, aqueous alteration, CI chondrite, X-ray CT, TEM

*Corresponding author: m_matsumoto@tohoku.ac.jp
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INEEYLY T HHICEENE NS EDETE - S

=N e GROK - febiHd) . & e N GROR - BeBl) o FPodr B0 GRAEKR - ) |
Michael E. Zolensky (NASA-JSC). HG Kl (ALK - Beef) . A s (RERK - P
), A EnfE GRALK - Bed) . ZRE OB GRAEKR - Pedl) . REF /% ALK - Besd) |
I BE— GRAEK - Bes) . AR Wz (bR - BEsl) . B0 S Gk - Besl) | Ry P =]

OuR - Bed) . #H 005 (RK - Fed) . REM I (LR - BE) | R ER1

(JAXA) ., W EE CGRK - ), ¥% o8 (AR - BEBREE) . M f— (JAXA)

Petrology and mineralogy of olivine in asteroidal Ryugu samples

Takashi Mikouchi* (Univ. of Tokyo), H. Yoshida (Univ. of Tokyo), T. Nakamura (Tohoku Univ.), M. E. Zolensky
(NASA-JSC), D. Nakashima (Tohoku Univ.), K. Hagiya (Univ. of Hyogo), M. Kikuiri (Tohoku Univ.), T. Morita
(Tohoku Univ.), K. Amano (Tohoku Univ.), E. Kagawa (Tohoku Univ.), H. Yurimoto (Hokkaido Univ.), T. Noguchi
(Kyoto Univ.), R. Okazaki (Kyushu Univ.), H. Yabuta (Hiroshima Univ.), H. Naraoka (Kyushu Univ.), K. Sakamoto
(JAXA), S. Tachibana (Univ. of Tokyo), S. Watanabe (Nagoya Uuiv.), Y. Tsuda (JAXA)

(X UIZ : 2020 412 JAXA IS E 2) Bk
WEOH TN = SNT/NERRE) 20 7Y
AEHIFIHI AT LD Cl =2 R A4 M by -
P FHVRFEDN K< =BT 2 2 RN -
72 [e.g., Yokoyama+ 2022], VU = 7 7 U#EHEL mm
~H%7 mm VA ADMALF5ET, BRIKTONKE
ERUZE D Z & A ETBIR T A RN DR D3,

KEERDEGNNIT[NEEZ LD A LI,

BT UANEEND ZENREINTWS [eg.,
Nakamura+ 2022], 2 HDH T U AIERERIKT
DREERBTON R Z Lk L T D AREERH D
ZEMB, REFET CL 2RI A4 bEBIEL,
RIS - SR IR A T o T,

B & T TS - ABFTRICIX, P TR D
W SHT) T AICEy SN 18K DY 2w
73k (A0026, A0055, A0063, A0064, A0067, A0094,
A0106, C0002, C0023, C0025, C0033, C0040, C0046,
C0055, C0061, C0076, C0103, CO107) 7 & AERL L7
BHEHDHFEE 5 2 2 K 9mm) , AAfE
REEL . SRR HTIE FE-EPMA (BUK - ¥ JEOL
JXA-85310F) Ci1o72, F7=. [AHA X (~1-3mm)
DCI 2> K74 b (Orgueil & Ivuna) b [REED T
ETCHHT LT,

B A ToaF 2 BIHOSY v F XY TR
£ SN 72 Room C DRI 5 DA Dh o 72 (11 KL
FHDYRITF), FAKI 50 um DFEGE T > 7225,
WFEAEDLDIXSum UL F TR TH 72, F

U~ A7 may R— ) WIZEELL 72 BRI O Rl db
SRMBVIROREELFE L, b T v afkix
9 EILL 728 Fogo fHICEEF L, T< ENITFe ITH
toftidh (Fows) MADNTZ, MnO FAIE. 0.0-0.7
Wt% TH o7, LIME v F 4 (Wt% T
MnO/FeO>1) &/ & Tldd 5B FE LT, TDfth
DOWEITLHE TIE, Crn0330.0-0.7 wt% i £ Tz
N, CalflFEAEEENTW -T2 (Ca0:<0.1
wt%) o gL LTt L7z Orugeil, Ivuna & $1C

Uo7 waEe L IEFIC L B ER R - 3
AR) DA T HPFIEL, W T A OIIR
Bt Fe-Mg k., &EIILHEMKE HIZY 27 7 T3k
Bhe L<—E LT,

E L AR > TELRE T
A DAFAIYFHRIFFED OB Y 2 7 aEHT CI
L RI74 MZEBELTWD Z 0 XESh
77 RoomAEHI I v T v ANROMERho T2
ZEmD, 2 MOy FH Y TR DFFEOR
BIRBREI N2 PR Ing, THETIZ C
Ay RI7A MZEEND Sum L FOBUNG v T v
FIWZOWVWTOMEIIZEAETNZ LD, Zh
50N T UAICHER LT, RERIETONKEZER
AT, FRICIFAE KB R EZED O OEEERRRIZIEH L
THEET A2 MERH D,

£23Z 3k : Nakamura T. et al. (2022) Science, in revision.
Yokoyama T. et al. (2022) Science, 10.1126/science.
abn7850.

Keywords: Asteroid (162173) Ryugu, Olivine, CI chondrite, FE-EPMA, Hayabusa2 spacecraft

*Corresponding author: mikouchi@um.u-tokyo.ac.jp
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[FOSRE2)EZ—2H U TIVIZEEND
RTXRZA MHFDIRTHIR - SERIEE TDEK
LI QrarfERS, TOMAECERITEAT) | AR GRIERS) | IErEth (Zanfik
F), =5 (RHECRY) , RS (%Zﬂijﬁ%) B M = A (R%Kji%) ZIEE (SPring-
8/JASRI) K (SPring-8/JASRD) , FTSE/A (SPring-8/JASRI) , MEHHE (5 ﬁﬁj(
2) ) CGRECRY) |, WAHIK G k) | =aIE] GRaksr) | Ihs (i
BAC-EWTZEAT) , BAHE CGRILRY:) |, AR GEiRs) |, ARM R CbimERY:) |, [
WA UNAZE) | BH U2 5 URBAY) | ZREE UNKSE) | RAEST
(JAXAASAS) , Wi GERAY) , 8 #—E (& HEART) , HHE— JAXA/ISAS)
Magnetite 3D morphology in Hayabusa2 returned sample: diversity and implication
A. Tsuchiyama* (Ritsumeikan Univ., Guangzhou Inst. Geochem/CAS.), M. Matsumoto (Tohoku Univ.), J.
Matsuno (Ritsumeikan Univ.), A. Miyake (Kyoto Univ.), T. Nakamura (Tohoku Univ.), T. Noguchi (Kyoto Univ.),
M. Yasutake (SPring-8/JASRI), K. Uesugi (SPring-8/JASRI), A. Takeuchi (SPring-8/JASRI), S. Enju (Ehime
Univ.), S. Okumura (Kyoto Univ.), I. Mitsukawa (Kyoto Univ.), S. Mingqi (Guangzhou Inst. Geochem., CAS), Y.
Enokido (Tohoku Univ.), T. Matsumoto (Kyoto Univ.), H. Yurimoto (Hokkaido Univ.), R. Okazaki (Kyushu
Univ.), H. Yabuta (Hiroshima Univ.), H. Naraoka (Kyushu Univ.), K. Sakamoto (JAXA/ISAS), S. Tachibana
(Univ. Tokyo), S. Watanabe (Nagoya Univ.), Y. Tsuda (JAXA/ISAS)

NI 2R CERUNKE Y 2 777#%
HWIRICF B IR 72 v T Ao Tic L ., VY

i (TEM) 23071C & 0 2 oA ifssi e 1~ 5
ZEILkY, InoD= A x4 P RAEKL K

27 ORBERTIZCIaYyF74 b 6:5@‘M3Lf:
HEHEWFHEUL-METH D EDBHL 2 E R
27z [e.g,1-4]e TNHDRTFIZFIC Mg ICETE
KT ABE» 570 . Fe-Ni Tifb¥). =74 & 4
b, RBEEME, 7824 VERZEDR, ~ 724
F D ABLEE BT IEIR B R, AR TIE. P
Wotro—B e LTiTR - 7= 44l ki1 (<~100
pum) D SPrmg -8 BL47XU D& 7/ CT 40471

Eﬁmﬁm@@%%ﬁ&to

EROF Lo EMITRT, BRI HECFET
5#Tf&<\mébt7ﬁ%%%%%o%®%
BHb, 777y FSUINHICZERR % B E R > T
2, 77 VHEARIZ, a4 ZafliersF
b T OB WEAKRT TETH L, —H.,
oD X d K E LKA/ EL RIS
N5 07T TRL, £M4ﬂ°ﬁ§'§btk%&§

[3.4]iC J:O FoNTex A2 A4 b0 3RITER%E s Vi o FET 5, T HICIE, Ml
HIo 2 c L, —EBRLF- 1T D\ TR R - B 4 A —RILTTR DA D R on e,

BRI N 3RO "B I NS =7 %

Qﬂfmmms[s] ,,ﬁg 24 PEROFKEET VE K—ﬂ——\‘ L7z, T T T,
m L e WEBL 7Ty M EZREREGL, 7TV HA
: + K 1 2 O R S A BE L < s < 5. ZnZh

@1°%E‘Z‘fiﬁa@*ﬁjiﬂﬁﬁ>ﬁ5 Bl “Ci_ ZoTWnwb, %
TR DR 72 WA BAR 2 13, —H D AKEZ K
Wﬁmkmf\%%ﬁﬁé% mmu\777/
FEeT7 I VvERARNBINICHL, DL dY 2
7 7" RiF-Cld. Fe,FeS Z & LI H 7 4 IRl %
TR HFRYE & OKERKAE Z - 7= nJREME
K&, 2oL &, RICHEDEWIFREE T A W
DIKETRARIC TR AR L THERE L EnE Ay
MEHER» O, Ry, 777y b e 77 /ﬂ“‘/f F
DIFICHTH L. X D% OEBEINIEE DK T IC

REmEAEERPHERLEZEEZOND,

51 F SCHik : [1] Yokoyama et al. (2022) Science,
10.1126/science. abn7850. [2] Ito et al. (2022) Nature
Astron., in press. [3] Nakamura et al. (2022), Science,
in revision. [4] Noguchi et al. (2022), Science
Advanced, in revision. [5] Chan et al. (2016) Am. Min.
101: 2041. [6] Nozawa et al. (2011) JACS, 133: 8782.

whisker cube
elongated to <100> {100}

Magnetite morphology with crystallographic information in
Ryugu samples by nanoCT and their possible evolution.

Keywords: asteroid (162173) Ryugu, aqueous alteration, X-ray CT, TEM
*Corresponding author: atsuchi@fc.ritsumei.ac.jp
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INEEY 200 OEBHCE T2 EKIBMOFERIL &
RLFIRE D 5BEE DERER

AR B OB V2 =5 LT IR TSR LA L P N °, B R IERA
OEMMELS, AR ME e, PR BB B o3 4 RERM W MR A 2 RK
ERTS . W AT, 2 A0, #H H— * Min-Pet-Fine sub-team
(LERE. 2JUNKRY:, 3ORBRAIRY:, 4JRE KT, SIBHEMFFEha R b, 6.duiEE
KL THALKRY:, 8 FHMIZEM 7 HFERAE. 93T RY. 10.4 HEKRY)

Deposited materials on space weathered anhydrous minerals from asteroid Ryugu

*Toru Matsumoto', Takaaki Noguchi'?, Akira Miyake', Yohei Igami', Mitsutaka Haruta', Hikaru Saito®, Satoshi

Hata?, Yusuke Seto®, Masaaki Miyahara*, Naotaka Tomioka®, Hisayoshi Yurimoto®, Tomoki Nakamura’, Hikaru
Yabuta*, Hiroshi Naraoka?, Ryuji Okazaki®, Sakamoto Kanako®, Shogo Tachibana’, Sei-ichiro WATANABE'",
Yuichi Tsuda® (1. Kyoto Univ., 2. Kyushu Univ., 3. Osaka Metropolitan Univ., 4. Hiroshima Univ., 5. JAMSTEC,

6. Hokkaido Univ., 7. Tohoku Univ., 8. JAXA, 9. Univ, of Tokyo, 10. Nagoya Univ
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FHEMICBES NIZWE D, % ORI A1k
K23 2 AR % FHEL & MER[1], FHELD
FERIZF ISR R oS & UNEH OEETH b L E
ZbLNTWwW3[1], A& /NEKEA A7 oK OWFE
b, HIFERE O B X2 HE nm LIN OFE S O[T 7
fEIIC BT, FHEMLHROEES RO N 5 C & 258
LTI o T3 [2], KRR SR oIERE L
FIRAOWH - JRFD RNy 2 Y v I RFIERIL,
MUNBGERIIRKAREOWE 2 7853 ¢, 20—k
SMIOREICERRT 2 EAZLNTWS, ARA + A7
B | EKORFE/NKREDOREIC BT 5 FHEL
DEMIZINETIITEALHEIN T D o577,

ARSI 2R CH/NKRREY 2 v 7y oREI L
AR FE B IR 5 72 [34], WIS ORER, Vav /Yo
WIEIIKEERDHEA T Cl IREE =Y F 74 Fickht
TEZ e o72[5]. Vav Uil T iRk
Wz, KEZER D ERYITH 5 JEIREERRIE Y. A8k,
WEgksh, REBEHEMTHZ, cnbo 5> b, KD IE
FHELic X 2 RN ITEOEEH R EET 5 LTo b
L—H—ichd LI NG, 2 2 C KK TIX. SEM

& TEM %Zffio7z ) 27 77 iRl o KV O8I 5 |

$EFRGEY D Fo L IC X B 2L & B O R & BRAR
T35 LRHEME L,

MR & L 72 TN I 7 F — & T
YLl E N80 pm DHF A XD Y =27 7ok
FTh s, Fitit Au 7L — F 0 LICEBECREE X .
G OIRBET SEM BIE 21T o 72, —BoRi 11Tt
LTHERA I v e — 2% 7= 8EEI T 2170,

TEM Bl %1775 2 7z,

B OFER, it #k (Pyrrhotite, Pentlandite) D FEH T
I Ao EEO AR b, &
FOTH L T 7o, ST ITRFEROTEEEZ &
LTHH., THIFARA + A 7R ORLEko 5
AR & BB L Tz [6], —J7. WEkEIC BT
AR (>10nm) DL BT LEKFZ2FE > Tz,
T REIEREICE VT CO BORMP MRS T,
TN o OZALITHERMITHRTH B, C, 0,8 AT HIE
fLic ko GERINIC kb E L RZRL TS, —
H. KLY O RERHEICIZ, Si, Mg ICE DE VgD
FEELTEY., b iEREkOFMYI©H 2 L
HEIND, RFERTIE. b EKSEY) O T8 R
{boZALdfe & . EHEY) OREIE O FEM I o »CEam
5,

References [1] Pieters C. and Noble S. K. (2016) JGR
Planet 121, 1865-1884. [2] Noguchi T. et al. (2011)
Science 333, 1121-1125. [3] Sugita S. et al. (2019) Science
364, 252. [4] Yada et al. (2021) Nat. Astron., 6, 214-220.
[5] Yokoyama et al. (2022) Science,
10.1126/science.abn7850. [6] Matsumoto T. et al. (2020)
Nat. Commun. 11, 1-8

Keywords: (I°5 X 2, Vav 7 v, FHEAA,
Hayabusa2, Ryugu, Space weathering
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matsumoto.toru.2z@kyoto-u.ac.jp
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Clav k74 F DRI OWT
RHERER ", BPEIEH ), BHEEIE !
( FHA)

Minor phases in CI chondrites
Taro Ando'”, Takaaki Noguchi', Shoichi Itoh' (1. Kyoto Univ.)

Clav 74+ (LU CLs) 12, Zofeamby
KGR D TCHEMK L 12IE—B T 5729,
KGR ICE W T AT R D IR RN 2 P)E & A
REINTwSlegll, TPRI208EELZY 2
v 77 % Cls EIEFIC X KU E 2 LREK S 1L
FINERETHLZEBHONT WS eg 2-4], L
2L, Cls (3K 23 REEREHR (serpentine &5
X O saponite) & %Z IR { magnetite, Fe,Ni-
sulfide, carbonate 272 LS &, MEKEEREHE,
aY Fr—, CAIZIZEAEET RN DD,
D MWIKEZEER %% 72 KGRPE T b
Hbleg 5l TDXIRILNHANKEEEIZXY
Cls OFiEIE DL L 3KkbTEY, Z1bD
HWEIZRZIHD 2> TlE e\,

CIs @ matrix 1 |3 olivine % pyroxene & >
T OKERIR R ICFEST 2 2 LI o T
Dleg. 6, 7], £72, CAl dfEI N T3
(Melilite-spinel-clinopyroxene-rich inclusion) [8],
b, Cls OFiSYE O EZHRY TH Y, Cls
DOHIEYE I miREREYE S EEN 5 & B
RBXNG, 2D )i Cls DRIEKYIE DD 5
ERRY CH DRI R L, Z DR
EC#T B3 2 &3, Cls ORRIERFEIEKIEG R D
EDXSI R IAHTRRINYEEZERL, &
TR I N2 ZHLICT 5 ECIERICE
TTHb, 7, Cls OIRLAHEFEST 2 2 &1
Vav 7ozl XICHEBETz D
w5, % ZTCls ORIEKEORIFICE 5725
Hli %52 570, BECEEHRINTI hdro
7RI PE 2 X 0 FEICIFE L, iz fTo 72
Rz HwET 5,

#kHZ Ivuna % X OF Orgueil (CIs) ©, =R F >
BIRICT I NN I AHEBIC X > TER S 7z
EEE R % v 72 . FE-SEM-EDS I X % JGR~ v
TR L, MBI, (LT R 1T o 72

Ivuna, Orgueil @ matrix Z(X 60 pm LA F D
olivine 28 EIf&E L #7 0.05 % CTEBIICIELEL, 1%
& A &% Foor100 7223, Fogrsa Db Db PEAFES

Keywords: CL 2~ F 74 b, 13052, Vavry

%, b D olivine IZIFEREA] 1.5 pm @ Fe-Ni
metal ZWHE T 2 b DIFEIE L 72, Ivuna IZ X ER
#J 200 um @ olivine & magnetite D E R D FETE
L7z,

¥ 7z, ®AKI 5 pm D Fe-free spinel ¥ [HfELL
#1 3 ppm CTEBHICIEET 5, 16, EFEA 500
nm D perovskite ZTUHT 2D DHEET 5, £
7z, Ivuna 7> 5% hibonite 28 1 HIFER X7z,
Hibonite (35 X#) 1 pm OHFCKAE B AE % -
TkY, BEAEREHROREZTZIE3X1I0 pm TH -
72 i) TdH % spinel, perovskite I X O
hibonite (¥ CAI & OB#H %58 { RE 3 5,

EDS iZ X 3900 Tlid %55, Cr 34.5 wt.%, Fe
16.8 wt.%, Zn 4.2 wt.% % & 1r, Fe, Cr-sulfide &
Ez bbb 5X2um O 1 MR Iz, 1k
FAARC A & 1% daubréelite & % 2 1% zolenskyite &
FEZAbND, THOOFPYILIEH ICTRITH R BRI
TIEKING, 295 L7Yd Cls iUV AT h
TW5 2 EDHLNICTR 5 T,

CIs ® matrix IZ1%, 5 pm LA_E®D Fe,Ni-sulfide

(pyrrhotite 3 X O° pentlandite) 23¥&EM IC{F7E
T 5%, ATH 200 nm D Ir-Os-Pt alloy %@l f
T2 DR MICHET 5, HERA®IE, E
Wi ARECER I EzZ LN, ©IED
Cls OHiEE IcmimER OB EETNnd L
TR LTW5,
References: [1] Anders, E. and Grevesse, N.
(1989) Geochim. Cosmochim. Acta 53, 197-214.
[2] Yada, T. et al. (2022) Nat. Astronom. 6, 214-
220. [3] Yokoyama, T. et al. (2022) Science
10.1126/science.abn7850. [4] Nakamura, E. et al.
(2022) Proc. Japan Acad. Ser. B, 98, 227-282. [5]
Tomeoka, K. and Buseck, P. R. (1988) Geochim.
Cosmochim. Acta 52, 1627-1640. [6] Frank, D. et
al. (2014) Geochim. Cosmochim. Acta 142, 240-
259. [7] Morin et al. (2022) Geochim. Cosmochim.
Acta. 2022.06.17 [8] Frank, D. et al. (2011) 42nd
LPSC #2785.
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INRE ) 1 DT ORBRIFDEELRK

e e, (A, GHERCRE |, AR A SRIEA ?, FREE 0, KIROKIR T, RATIE 2,
Liu Ming—Chang®, Greenwood Richard’, EAZHEAER ?, Frpkdis 1 1 58 HERE " GiRE AN S,
GLRMET, SRR U, BORA 2 BB R Y, AR MRS D B & Y, =
EJRIER P UF T O, AR, PR M IR ST 2 X 2 b= g T — A,
FITEA ©°, Pk —RE 2, FEmEE— " ((JAMSTEC, * fih#ff, *SPring-8, " HUARHBILK,
PHRAR)INR, © 4y, TKEK, SUCLA, °A—7 K, "JAXA, " KRR, A EK, P ISR,
IR, P RBRANER, TR T 7 =)
Shock metamorphism of the surface particles of asteroid Ryugu
Naotaka Tomioka'"", Akira Yamaguchi?, Motoo Ito!, Masayuki Uesugi’, Naoya Imae?, Naoki Shirai*?,
Takuji Ohigashi®’, Makoto Kimura?, Ming-Chang. Liu®, Richard C. Greenwood’, Kentaro Uesugi’, Aiko Nakato'?,

Kasumi Yogata'®, Hayato Yuzawa®, Yu Kodama', Kaori Hirahara!!, Ikuya Sakurai'?, Ikuo Okada'?, Yuzuru Karou;ji'°,
Keishi Okazaki'"'*, Takaaki Noguchi'*, Akira Miyake!*, Masaaki Miyahara'®, Yusuke Seto'’, Toru Matsumoto'*,
Yohei Igami'4, Hayabusa2 Curation Team, Tomohiro Usui'®, Sei-ichiro Watanabe'?, Yuichi Tsuda'® ({JAMSTEC,

INIPR, 3SPring-8, * Tokyo Metro. U., ’Kanagawa U., SUVSOR, IMS, ’KEK, *UCLA, *Open U., '°ISAS, *Osaka U.,

BNagoya U., “Hiroshima U., "*Kyoto U., '*Osaka Metro. U.)
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AT X 2103, 2020 4F 12 Hic C BI/NEK
BV 2y 7 voRENTEZHIRICREDIF- 72,
JAXA 1o TEREL A 7R v 25F%E & du, [EIICRL T D i
PIHAGEE D T D 12 (1], 2021 FEHF X Y &b
— LT X 2L MBI AR T b Tw B,

Vav 7 vid CEUNREICE L, CI,CM g
INBEKDRELE =V F 74 FMUWE D SRR
INBLEZLNTER, Vav 7 vidLal R
WCEBDLNT T TAANANVKIEKETH Y, BwEICKN
IFEIERHEARY IR L2 L ZRBL
T3 (2], BRNREPBNEEMNEE Z T 7255
AL KERZEL T EHA R XL s
EU. BKO/PNKRRBELHIELTE VDX AT
BIPRE NS 5 Z &, FHEICHIG L 232K
AV ZT—vavPELEZE, 2 CM OFER
INEERIC X o TIREI N T W 3(3,4], KBFFETIE.
SEM, TEM %\ 72 U = v 27" v K1 Ot A Ak
B b, Z OFY)FERVRE L MR A & BE 2
e HWE L,

Vav ZykiFidvind, Fich—xv 74
V.Y KRFAL b, 2T AR b, BE—Xf b, R
VFIUEALA PO EIN, KFICXoTIEF

ov A FbELEENDL, YR L THRF
PRI, Va2 oRTidClavy 74
FUIETH B T LA 2 IR 5 72[5-7], —if
DY 2y 7R OBERHITTHEEZ RS,
WUNMEZEIC X 2 IR o A BREE D WK o A3 7R e X
NTW3[8]l, LALaRs, BIEL ML DR 1
X, 2kl L CIdBEE @B R 2R & 37, Fikd
Wb IRENTH 2 B E R0, —
T, I X 2 MAHNTE & F 2 b B BT
ke MY o mIEMH 2 HERE & 7z, AT,
TN DS ) 27 7R 2SRRER L 7 i B
JE7) % 55 % .

BEHR ¢ [1] Yada et al. (2021) Nat. Astron., 6, 214-220. [2]
Morota et al. (2020) Science, 368, 654—659. [3] Tomeoka et al.
(2003), Nature, 423, 60—62. [4] Tomioka et al. (2007) MAPS, 42,
19-30. [5] Yokoyama et al. (2022) Science, eabn7850. [6]
Nakamura et al. (2022), Proc. Japan Acad. B, 98, 227-282. [7] Ito
et al. (2022) Nat. Astron. (in press), [8] Noguchi et al. (2022) 53rd
LPSC, 1747.pdf

Keywords: Hayabusa2, asteroid Ryugu, shock metamorphism,
SEM/TEM
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*Taro Kidol, Masanori Kurosawa?, Kei Ikehata? (1. Univ. Tokyo, Sci, 2. Life Env. Sci., Univ. Tsukuba)
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Amphibole in highly depleted peridotite

A. Tamura*, I. Nishio, S. Arai and T. Morishita (Earth Sciences, Kanazawa Univ.)

AZAERNDASARIF By L ERET
LHA7T, WoEENc X ) e m BN L %
BBV ETHZ., DALARTDODZERL
DCr# (=Cr/[Cr+AllLL) (1 XF AR D X v
BN, fahoftEiELEDL v
a V8 F PNIEHEME D & IZIEBEOYE O
MAL EDFEHRBIHR NS,

UL N O e B OEIT IR D E & X
s NHEE»A L ARS) TlE, Cr#130.55
&S, 0.3DU ek d 5, —77, W

HEDOWETH NS TR LA S ARG T
ZCr#130.81TE L, MEEDIA S AFITHAR
BREZE W Z EPHSNT WS, ZiUdik
HIAATE TV — 6 DYEDIRAILK B,
GKTCTOFREING, ZDX ) RiEREE
DEVDPA L AEE, WAHRIARTITRH 7%
R=F A b= DERKE DERIRBIR D
INTn3

NPT _a—F=_T7P_2—ALF=7D
74 F 74 MITIE NIV N—=HA4 FTARYE
FNDCr#D0.8% 2 2, HH IS VAR
DE TEHEEPA S AE) DTS (Xu
et al., 2021; Barrett et al., 2022) . HAMH
Wk, dtfgE, fi)E s A6 o B N A+
74474 MIZELTWw3 (Igarashi et al.,
1985; M - dJil, 1986; HAHAIZ D,
1999) . AFETIE, BINNA 74474 b
DY vk 7y ary (RMNEE - Eins
) OVLALABEDREE EHiZ, DAGA
BhOAPAIZOWTHET 3,

ARG 2 & R IL Yy oN—7

A+ FFALL2ERET S, DASAET

Wik, LI USRI 2 G A 2538 0 o 0,
IV N=HAL F I FA FANDE—FE
LIZERINTD 5. xe%ww&#ﬂwuk
DB L, 0.88IC3ET 5. EH KA DAL20s
GAERIMELS (0.7 wt%), £ v a v F 7
LVILEDPFZELAMBLTWS (Y < 0.01
ppm, Ti = 2 ppm) . TS LZr&A &I
g < (= 0.02 ppm) , Z ORBMRIZWE
DA Z ) o vaRLZ S LT 5

NIV IN—=HA oA i/\—ﬁ‘#q’
b/ 57 FA ML (Al203 = 8 wt%, Naz20=~
2.5 wt%) T, A5 AARENEEGREE X
O4ER (Na7aasgf ) EEDHICAER
NHouEYELTHREDEND, ﬁ?%
AEZ NV T X =KD AEEAAYIC
2HBVDIVREET 5.
:m%awwvvw—ﬁ%r/ﬁ%4boﬂwﬁ

1%, WERIC K 2 EKT TOETERMDE Z
zm SHCE L AL b DERPMETE 3,
HZLAEWVAERLDCr#IX, F=F+4 FX )L
FOEIIERD A E LTOFAMNTH S, AN
L OMBEILEMRD S 1%, FL B L 24
JRD AV b DEFEDRRIN, AERILHD
WEYELTHRDONDE Z L5, AR
W7y 7INTEKRANVMZHERT S EE
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£ 7o, iR ToMBCELIEH OB ICIZ
DARG DR - ZHIZED, #h%&a%
NE X CHEEDOELTND RN TLEDE
BIE S NS,

~
=

-

—

Keyword : Na
*Corresponding author : aking826@gmail.com
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Plausible candidates of the IOA-IOCG type magnetite ore deposits in the Kanto
Mountains.
Atsushi MIYASHITA™* (Seikei Univ.), Hiroyasu MURAKAMI (Waseda Univ.)

In the Kanto Mountains, some Neogene magnetite ore deposits have features such as (1) formed near the tectonic
line; (2) accompanied by hydrothermal brecciation of host rocks; (3) with actinolite or chlorite and carbonate
alteration; (4) with REE-rich minerals; (5) magnetites including chlorapatite inclusions; (6) high formation
temperature above 500°C. These characteristics indicate that these magnetite ore deposits are the IOA-IOCG type
candidates in Japan. These ore deposits are thought to have formed a metallogenic province with the Miocene to

Pliocene granodiorite.

RETT LI IRE SR, 55 = A8k AL A3 HES
IV CETREERILFL IR 235341 L T\ D (Nakaono et al.,
1990). ZDoh, HU/NRGLLIBEERILFLIRIE, 4 Rl
FEAIZRRRA IS XD, AV RITTIRRL, BRI R
FR Y 25 By TR OBUIRBEERELIL IR Th D LN B
W27tz HUNRER I, AR IS, PRIk
Z 5 O CRIIT A AL AR, B IEITE DI
REGLTWD, -, BT, AIFOMIK A1
EMEE&L&Er ARSI THY, —MIZHTHE
Mushketovite Bi#fRZ 7R3, FibIE, D EOREHT
BRIL BRI - AL BRIL A > TV DL TERIICH
DAV A MR O JE AR A ) IR E 3 LU
r-WAL SR SL DAL R X, 500°CLL E oo EiE S
ERLTWD., 2L DR #IL, B b8k- KA
(1I0A) L& D\ N T /L F BRI DRESREEHLIR D Z e <
—%T 2.

AR, BRAQHL LT R IRGEIR 3 OV A5 916 1L
FEWSEER L, AAV > H S LR BEERILSL R Th D
23, LT, (ARG 7 =y M T
PRICHRIR 4L, MERILIXE 7 A RHEILTHY, B
TEOMFRBIK A LA MEET. AT, A IRGL

NO uz

10 20 30 [ 10 20

Rix, A LS Ce VA AREEMES. -, H
EAGFLILTIE, El Lako FLRZE CHROOLNL T Z
RO BEVA R 2 FE O BEERIE (BERRTIL T &/~ 7 %
AN ARHIINTWA. 2L, TV
DAV LS AR #k -8 -4 (10CG) 7Y
WEERIE DR AL T,

BAH (L1 TOA-TOCG BUBERH OSLAR ORGSR D
VW, Palma et al., (2021)DR48kHEHVE IR FE 341
35k, ARIRESIEEN RO, BRI
DA IRDB B IR T, ANRLL, B ERAE 5 LA
(DNEIZ725(X 1), ZA S ORGSR LA 0D B e pl
L, PR~ T O B~ S~ IG B L HE
ESHTEY, IOA-IOCG RIRESRLHLAR X & TR L
TVt HEESND.

ZIET, HASETIXI0A-10CG RIREELIEHL A
DOWET IR T2, TNOOFRILIEZ AT DA
TR EE 2 65,

5| 3k
Nakano et al., (1990), Econ. Geol., 85, 794-815.
Palma et al., (2021), Nature, 11:18424.

KBS AZ KBS H

] 10 20 10 ] 10 20 10

1. BEERGLIR BT (Palma et al., 2021) & WV - AR EHEEME D v 2 k77 A KBS H I3BEE% DR

Keywords: Magnetite, IOA-10CG type, Skarn
*Corresponding author: miya@st.seikei.ac.jp
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Chemical composition of tourmaline from Li-pegmatite of Myokenzan,

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

The chemical compositions of tourmaline from lithium pegmatites at Myoukenzan, were analyzed using EPMA. The
tourmaline samples from this deposit can be classified into five types: black, indigo, dark green, watermelon, and
pink. For each type of tourmaline samples, chemical composition was measured and the apfu was calculated. Our
results identified those tourmaline as schorl-elbaite series. In addition, as the differenciation evolved, Fe tends to
decrease and Li and Al tends to increase. This difference in chemical composition can be reflected as the difference
in color.

@Japan Association of Mineralogical Sciences.

1. IXC®IiC

R E R K IO E T 00 Rk, AARE
NTHED I, VTF U LG B ZRES DT~
A+ THD. (FEH-5, 1977 ; Matsubara, et al. 1995).
AT < ZARNKVPET DI OOD, ERAITEES
FREMEEBITERL, FoEATMIC B0
ERBHBZEME, BOEIESA DILFEFAKDE
[ZDWTE LT L, EPMA-WDS% W T{LF 41
R EZAT 7.
2. BBLOER

ARPFEHOE L AL, MmOzl T, ()R
A7, (2) MEarAT, 3) IRiktaZA7, (4) “Ur—
H—Aa " (LR INE 7 0« R DSk ) A,
(5) B I BAAT OSFIII 3 ITHND. ZIHD5TE
BT, BOBRROTIATIIZHE DD D, )
HICTEAEEZONADONBMZLT T, 2T
EOeSAh, AERLLLIZETD. D3V TH
FHEAT, BRI ATTHY, EHLobAREAER
EEBIZPET D, Z LT UA—F—An " Z A7 LK.
ZHUTRN o7 2GRV F TG LI HET 5. fth
WCE I REAT T, ZHUTVTF T ERRA R EEDIC
FIPETHHDOTHD.
3. M FE

BBk —F— A0 B I DELAT D
BRAZENENIRES D, FH5EEHI DWW T
Mra1T o7z AL AT i, Bk 0@ EPMA
(JEOL JXA-8230)CiT~o7z. 72 BEPMA TIIV T T A
BIOKRTHE, ARG TERWD, LA
BLZHOUWTIEClerk (2007)12 853 HE RIS &Rk
7-.
4. FER

R A NEXY3Z6T6018(BO3); VsW TFR SN DHHLY)
T, TNZ1X=Na, Ca, Y=Mg, Fe, Al, Li, Mn, Zn, Z
= Al Fe, Cr, V, T=Si, A, B=B, V=0H, O, W =

Keywords : Pegmatite, Tourmaline, Myokenzan, EPMA
Corresponding author: echigo@gipc.akita-u.ac.jp

OH, F, O\ o= i E &G T,

{L2EALRR D 3T s e h, B0 DITEER
A, ZOMOLDITVF T EKAITTFEINL LD
ST (1) . ZENENDIATDEKAIZENT,Y
YA e 5 HTHLER (apfu) NEHCEEE (L%
RUTE. FRICERIE, BEYAT7 TlIS1apfuz itk
oM, ERkEA A7 CrX0.15apfuE TR L, B2
HATTIIEEN 72D 7=, L TIF UL T EAY
A7 TIE0.30apfuTH D03, LB INCE DT oI
L, EAEHNCE S 782 A7 TlL0.89apfuft £ £C
L.
5. B8

L EIDO AT E ST, BRA DAL F AR DN b
IACERRDT LB L, TAR=T ALY T T A
DHEAIL T ZERHLNZ 2T, D XH7pa
INTF AT IVINSA L AL IR T 4T IV TEE~DHER LA
CLENDOYVTF T L FER THH R RICFETHER
B D5 HE F (Shirose and Uehara, 2013) OfEAI &
— T 5. AR CHERINTZERADEDOENIL,
THULTALSEFH R OENE LTz D L b s.

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

<> Type 4 Green rim and
pink core tourmaline

<& Type 5 Pink tourmaline

Dravite
ErTESA

BERE | HMESA
Elbaite Schorl \
ah,
Li Fe

1 R ZANEBEKSAHD Y VAMNIBIT
% Mg-Li-Fe f& (apfu) 2T =AXAYT T L.
BRADILFHENSRER AT TERAIC
M TENL WD EERT.
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Characteristics of the granite from the Iwafune pluton

and its relation with the Takatori deposit, Ibaraki Prefecture
Haruki Yamazaki*, Terumi Ejima (Shinshu Univ. Sci.), Kon Yoshiaki, Yuki Tsunazawa (GSJ, AIST)

The trace element composition and zircon U-Pb age of granites from the Iwafune pluton were investigated to reveal

the relation between the Takatori deposit and the granite. The granites are ilmenite series and contain high amount

of Ga, Rb and Sn. The zircon U-Pb age of the granite lies within the range between the age of forming the Takatori

deposit and the minimum age of aplite from that. The results are indicated that the granite of the Iwafune pluton

might be associated with the granite that formed the Takatori deposit.

e BB IR 1 R R BT I iE 3 5, R
ARV AT VIR TH %, HEA(1941)1%,
LR O LA 5 km i< H B EM AR D
6 fid 45 7% 1= BUHE R oo B K B S & HEZE L 7=,
— 5, NS R IZ A (1993) 1%, H MR A R 13 PO A
B LEREINTEYVCHAES - BRI AV
¥ —JT, 1986), EHLIKRZEK T 2 1CiE <
CEHETHLEEREHL, BhEaAR
G HUBE R o B KA Tld e v B HER L 72,

A ARoEFHEICE W TIE, HEA
(1943 & L b a O FAEP IR T
7z (IR IE 22, 2021). L AL, SEAfTHF%EIC
BWT, Zofbfa & IR R o B E 1 %
BEEXh Twiw, L7z2->T, KK
Bl AaEoMETTEMAKBE LY Lva v
U-Pb fEfIC X v, fE A & & UL IR o B
HicowTo@HZIT I,

AR ECHRE» ORI, B
fl 5 13 POk S o m B 0 B P 300 m o i B
KoL TWwad, miEl: 0.09-0.21X1073
SIThHY, A AF 4 FRIDEREA TH
%, fbmelx, 7TArAVEA, ¥, HE
B XUOCERER2rOBERIN, EIKDIEY
&L CHESRIL, FxvAH, ANVAFAL,
TREAL Y, Prayv, VFABIULESF

RhA%EaU, 2t KL, Si0, 2% 70.4-
71.8 wt%, Ga 2% 27.5-29.7 ppm, Rb 725 272-
341 ppm, Sn 2 3.5-4.7 ppm TH %,
AR-R VT AT VIR EEKT 5 L
A3 A A F A4+ FY THY (Ishihara,
1981), oita Ak ofbEa b FRKTH 5, {E
e O MEITTEME I, SWEKOT 77
A F Db D(Ga:29.6-33.2 ppm, Rb:340-410
ppm; /NAEJRIZ A, 1993) & MBI L, & W Ga,
Rb D% /RT, £72, 2V I AT VKD
fBRILHEL R 5% Sn(AJE, 2002)1%, &
fnEE Db D3 3.5-4.8 ppm & HLELH & W
xR L, EHAD % v 2727 VELKRIX
DIt E Db D(1.0-12.4 ppm, FHEAE 4.6
ppm; £J5,2002)8 —E T 5, AR AR OTE
g DY a v U-Pb K (64.6 £ 2.1 Ma:
IR 1% 2>, 2021) 0%, & HUHE IR o §I5 R T i 4
RET7T 774+ 0HEANERD R/ E D i
(71.8-57.3 Ma: Shibata and Ishihara, 1974; /]\
BIREIE 2, 1993)IC AN D, L7izdo T, Ak
e NN (A =R =& N7 N A W O sl (A b
i, FIRIH O KEGES) IC X > TR 1Lz
EERIND, TNOLOREDLL, B
o A IXEBIEIKR Z B L 2 fEma &
BET 2 [fEE N Em W E S 2 5,

Keywords: granite, Iwafune pluton, tin—tungsten deposit, Takatori deposit
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The mechanism of bipyramidal quartz formation in Kuroko deposits
Jumpei Sugioka*, Ryoichi Yamada, Atsushi Okamoto (Tohoku Univ. Env.)

We analyzed Kuroko ore specimens and conducted hydrothermal experiments to discuss the mechanism

of bipyramidal quartz formation in Kuroko deposits. Fluid inclusion microthermometry revealed that the

bipyramidal quartz in Kuroko formed in fluid at about 300°C. Hydrothermal experiments revealed that the

bipyramidal quartz formed by phase transition from amorphous silica. The bipyramidal quartz is thought

to have formed by supersaturation of silica in a fluid maintained at high temperature in the stockworks in

the subsurface of the Kuroko deposit.

BERSEIR D B A DT & KBEERR & 1T\ B8k
PR ICE T 2 MR EDIEE A =X LITD»
THEHEL 7z, HEACEE IS O ERMSEL (5 EH)
PR, IRIEFEIR) 2> & BRI L 72 WS A 5 % & ¢ S
PLFEIR DS % FEHTIC V> 72 FSERLIE BB O
MEERL @AM OE X2 0.01-0.52mm., 7 &
T MHD~3 TH o Tz, AEAICE T B TIE
WHY DGR 1Z 281-309°CTH v . B
PR @ #1349 300°Co ik CIEK L 72 2
ERHL I T o T, E 2, IRTETEE % FF0 IR
HEEEA AT, TOMERL 2> Y HKER (Si=

~300 ppm) % LA & I X & 7 SEIT H TR
AT o7z —EEIIT, KISE ZHIKICH > T
Besclcr ) A etitid 7, ERIE,
EEERF S ORI SR SFIc B W TfT o 72,
e D TSR 2 & ML EIL T 'L T 7 R
U AH OB L TS 2 2 L B0 o,
¥ 72, BRI SAESR BT IER L 722 &
O, AT RIRAHICE N TO RS 5 C
EDHD AT TR o e, MSEA S IE . BERRR T ER
DALY 2T =212 WT, ¥ AP 5w CEAT
MCR2Z&iICXoTBHLZEEZLILD,

Keywords: Quartz, Silica, Kuroko deposits, Submarine hydrothermal deposits, Hydrothermal experiments
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=R, NRHE Y, MR, HEOAES, 2RI, ITRRAY, ZiERE,
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Melt inclusions containing platinum group minerals
in Tahitian mantle xenolith
[. Mitsukawa'*, T. Kogiso!, N. Akizawa?, T. Taguchi®, K. Uesugi?, A. Takeuchi?, M. Yasutake?,
A. Tsuchiyama®®, M. Matsumoto’, J. Matsuno®, S. Okumura’, Y. Igami', A. Miyake'
(*Kyoto Univ., ?Univ. of Tokyo, *Waseda Univ., *SPring-8/JASRI,
5Guangzhou Inst. Geochem., CAS, °Ritsumeikan Univ., “Tohoku Univ.)

H4%t#% (Platinum Group Elements, PGE)

X, —~ v P AGEERIBIR Y E DA L

> T2 PIHAHBER D s LE R 2 HlF 3 2 EcEBER

HWERLFE P L ——TH B, TNT TKRAD

~v h v vEEROCURERNRIBRP~

v kv (Primitive mantle = PM) @ PGE fH k23
HEINCEAU, LaL, =V IV AV I VA
D PGE fi 2. AL F kDRI X ) =K
ML T 5 2 e RMbnNTEHY B IEiER PM
® PGE it E D=0 1ciz~ v F A NERIc BT
% PGE D534 LMk Bt %2 B & 2> 103 2 223
Hb, FODITE, v~V bk v T VERIC

BWTPGE 0%k X M) <TH 3 Fe-Ni-

Cu MLy & AEHESY DA EETH 5

Bl, Fflicw AP E LTHafi L Twd b olid, Hisk
fhocoEfteiREEZ RN TnE LEZLNLS

7-HEETH LU, = ATV ETD Fe-
Ni-Cu HifL§i-° 2B &Y 12, — ML 10
pm AR EUNTH B, Lo L, TfrifFgE i,
ZRITHI A D pm AT — LV CREEDBITHO LTV B
B 03% L. ZRIT A ek kELL, oA
EORFERPHIEICRE N T o7z,

KrlizonEclc, xeFEBfE~VYPLAY
7 VEEST D A FEEYNCN L TREHE X
CTiRF 2 FEM L., PGE Z2& T pm L F o
A N EEY) % ZRITIC um DL © 22653 A RE
TH#E L TE 2, 2B, HAEA T AL
FEEY L LTHH LT3 Fe-Ni-Cu HALIEY
ic, BITRICB I 2EEH LV DLE (144
vol%) DHEESMAEEN TS Z L2 R
L7=B, F7-, H&EIEY) & Fe-Ni-Cu ifbisy
k. EERRIE N T R0 ARD L EMT LRk A B
CTHEL T B Z BT,

AWFFE T, BEEIY) & 73 2 “TRikS L
ZHICERLC, ZoMEEEZHWIC I~ vy
WM % T o7 X HIC, |7 U HAHES Iy
A3 2Rl A0 aFYICx L CiEiailEE 15
WEE (TEM) & T 3 F — 80 X for et
(EDS) ZH W=zl ot 211 - 72,

ko LEMICH LTI~ vt 2{T-
745 1360, 1600, 3000 cm ! i3 Ic BEgHE #
5 2SR D v — 7 L IZATEIC R
Ja—Fhv—7r»nEonr-, LaL., it
HOCME DD 3 LK EZDO FEAGHO &
— 7o NRD o7, “TIRL LEMH 2LEH
Nz~ v A7 bvit, BICESTIERALKE
roBELNE Ty ARZ FAICELLTE
D, ZOHFTHRICETFEYEDO 7w v AXY
FLEHELIL TV B, GRS L EH"2EEEY)
Boehhid, ARBIME S BIcEh AL M E
BRI RERECURE I N T L ZREL
TWw3,

X HIT, AEESY % & AL P OBV
il T ah oo 2 v N aaEY & E
BXoic, X 1um © TEM HRE %2, £ 4
Fyve—ahnT3E (FIB) #HWC/ERL.,
STEM-EDS i 2T - 72, % Df5H. Fe-Ni-Cu
WALsE F I Ir 2 Pt 2 &L HEESM A R 5 1
2o L2 L., “UifkD L " OfHEE2 512, ¥
fEICHRAEL LEMH BkTchr LEZONDLICE
BERCE D o7, ZDFRE L TiE, HE
LCHRICHODTEEL TWin o 72, 72133k
X ZFRE X BROWIN D2 MR T %47 - 7=
Ttk o L EMH"NEFEEYELUNOYIE TH % T
CORREERFE 2 bN D, Sk, AR L
IR 5 “Wifk & L E M7 ISR LT X 0 26l 27
Z{ToTw 2T, $ROHASEIMZED
AV b OUEYOBEREE 2§35 & L A HHEE
TIN5,

(5 | STk ]

Becker et al., 2006, Geochim. Cosmochim. Acta, 70,
4528-4550

2Alard et al., 2000, Nature, 407, 891-894

SLorand et al., 2008, Elements, 4, 247-252

4Akizawa et al., 2020, Can. Mineral., 58, 99-114
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%Akizawa et al., 2017, Chem. Geol., 475, 87-104

Keywords: Platinum Group Elements, Bitumen, Melt inclusion, Raman spectroscopy, Tahiti Island
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Hydrocarbon fluid inclusions in authigenic quartz from Torinosu limestone at
Sakawa, Kochi Prefecture, southwestern Japan
Taro Kido" (Univ. Tokyo, Sci), Masanori Kurosawa, and Kei Ikehata (Life Env Sci., Univ. Tsukuba)

Hydrocarbon fluid inclusions trapped in authigenic quartz from the Jurassic Torinosu limestone at Sakawa town,

Kochi Pref., Japan were characterized by measurements of UV fluorescence, homogenization temperature, and

Raman spectra to investigate behaviors of hydrocarbon fluids in organic-rich calcareous sediments from

southwestern Japan.

HERES TP SAFTE T D IRALK R 1L, fe R/ EH 1
FECAEMIRABE D BTSN D & S,
ICHBEMICETARE RO SO, il ORERY
BHE L TERISN TNV D, APKETRERAEH O
BT, acadi s A E LTI 5 2
END Y | FEFOTRE IR OA Y & LTS
L2 EBHONTND, £ I T, ABZETIIAIZ
B DD 7\ il - R 5 OHER S H D fRAbAK
FIEDACF IR 2 5T 2 720 i )1
HT D KA D B A AT O RILKFETRIKEHE Y
(ZOWTESNBREEBIEE . B EALIRE ORIE, 81

M7~ 3 HE AT > 72,

FBHT I, BT D BB RS T O fhiiIC B A
TLHABEE | AREIREET 2 W E S ORGRZH
AT LA ENER 2 AWz, BAERRIT
RE SHmmO ARG T, ARE PO
M5 D2 ﬁ%ﬁkﬁ%%@ﬁ%%&%ﬁ

%@@ﬁk WCHAEL W, liF DA

IERE S umDZ EOFARAIEY &
DED E%EFE%:M%E%w®Im RYEEZLB
SENTW e, TRARTA IR + KTu o N
BT DR S I, 2RO FEY & D

o ELL )
B IRE
37
p

P

==
=]
e

J]IH oy &

BEOKMHOEWN D 72 - T e, SRINRIBE T
9ENI < DWFHBEMNE R E R L, DEN
FRESCH B DO HO LA | OO UAY bz H -
Too 2D EMS, HHEBCEME FIRE T DR
{EARFERARTH D 2 & B HER Sz,

WAREA Y OYECIRE L, A E T OA TR
BF T 45~49°C (ehiifif) . ib’a o O 5ei BT 35
~39°C (pcHifiH) T v\ BHF O UAWITER TIE
ETRESIREEIC B o T, APCAE T OIREEIRE Y L
F IR O AL A W) % B T ~ > o el Tl
ET DL ZRTFRCEMITRERY 7 1350em
P& 1600cm™ FHED ' — 27 R3EE 0 b, HEFEE
EMELEICET Z LR SNV, IR EA Y
BILORMHEEDIZ H0 £ COICHKTHE—

IR S e o Tz,

IRTRERDN O | APRAE D RALK BT IE, 2K
EOREUBRNKES LIRS EFEILEY &
ZRITETZ &N T, RALKFB RN AW
D VB AR 13 R ALK SR D 43 iR 72 FE AR ) &
HERETT A Bl OARV R 1T e 7 A IR ) D
IIRINHEE R B Lo b e o T SR FIE LA
YVIOAFAE L FRFB T - 72,

Keywords: hydrocarbon fluid inclusion, authigenic quartz, UV fluorescence, homogenization temperature, Raman spectra
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Formation of anorthite megacrysts in Oguro lava of Mt. Kayo, Akita Prefecture:

Insights from their inclusions
Takeyoshi Nishiwaki* , Takuya Echigo (Grad. School Internat. Res. Sci., Akita Univ)

KIS Z T DBERIEA D 5 b, KRN E L
CREL An g nmORHR A (BRE IR AR
lem PL_E7>D An>90) XK E A & FEZIL, B
BN PE K LB R B 2 85 T D 2 & D3
5N TWVW5 (Kimata et al. 1995). JKEA B LT
DR L L THEORBMRESI L TWD
0, KEAESONIEERTY —=v 7 &%
JE L7 T /T2 0. AT, Bm IR
BE IR K I PE 3 2 KR A B db OS5 71 FF
Bafidl L. &b RIS S gk
W PEH S D IREAEMORINEEET 5.

WFSEEBH I A BE & ORI oA 3 2 R EREE
O FEEB L EH» RS N ZRAE KL
B ThD. RABEMEBEIC LY, BRIEYITYE
WA & IKEA, ARTAEREALLRY, £
MUK EA B A LT 7o 7o Ml A
ZOUALTND Z EnBIETEle (M) . EPMA
ZHWBZRIZ LD, IREABEAHIZIZR An#(50%
FREE) 28Ry & 18 An# (83%-86%) 7258y 73> 0, LA
T XS RPERERT Z ERHALNT ST (1)
HULERD i An#t ORI LA EERHR A LTV An
#Z R T IERE . (2) | An#O FLED HIK An
#OBUIEICES ETIC. ERB LR ZKY
W HORBEEARL (3) O & ODOBERTICER DS
An SEIRS BRICTFEEL, ZTOMEK An BHEAD
WO XM LeBR D 3BTHL. ER
AT K BERAE O TE 5 B E T @i fF
fFEL, WIREHRIIEICKERE X0 ENED
ARV A & OBESE CHRIER L 7230 CRIZ S 1
7o BB KBS B ORIEMRE LW a0

DERI L7 CRlZE STz,

LU D& B & ff 5 K L D JR KA B dh D R
K EAMBREEERT 5. 7, —HOKEAR
PSR Lol a ANV E A S5 2 Lk, bl
HIEWE Db &, EEiEA KR4 KD BAEIS
i L, Z0%, EEa ORESRMMH BN
BRE T CIKEADNEE L= 8EM:2% Bindeman &
Bailey (1999) OHEEBROFERNOREBIND.
Fio, EREEREL A RO IKE A B OIFE,
B E L~ 7~ T2 0 e kofbin~ 7
~BNEHEEASND L) e~ ~IRAEDIKE
LFEHOREICHEG L2 L arnd. S5ICEK
RNZBWTIE, & An #5 L AR An #5> DEER A
BRI R CTH v, ROCBMEEEIE TW T2
VIR TIHEAE R —B L TNz &b, JK
EAEmB~ 7 ~iRAIZE - T, K E 2500
< DBEGh Z AN EY JAZ A — (coalescence) &
BZLEB~SKELEZLDOTHL EZZHND.
SEBHEA T2~ 7~ &Rk~ 7~ DIRE N
fEZBUS, E An R T ESY AR AT L D I
U LER S Lie & B8 LT,

. a2 oA 5 KE AR

Keywords: Anorthite megacrysts, Mt Kayo, EPMA, Chemical zoning, Crystal growth
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In-situ heating TEM experiments of minerals

with laser irradiation system

Akira Miyake”, Yuki Suzuki, Yohei Igami, Ryuichi Nomura, Mitsutaka Haruta (Kyoto Univ.),

Ichiro Ohnishi, and Hiroki Hashiguchi (JEOL Ltd.)

[T Uiz EiRZ 08 E st (TEM)
BN LT, Mle =2 —FR&R VA
— ZALPIAATER N T =N BT ET208,
iT 42 T X MEMS (Micro Electro Mechanical
Systems) T 7 & W T2 INEKR LA — 3 I
o TETWND, Ll 1500°CZ iz 2 i
FEE LW e S, AR ERCMOER L D
MAEDLEIITHIRER S5, —FH, L—¥—R
FHC X DBHNBIE S B < BFI S TR Y
[1]. EFEF L —V =/ 12 X0 B
W RS, FTETHERSNATWD (BIZ
I 2LBD. Lol Be(b¥). FrlCEERREIY
TOWAFITIFIER\, £ 2 TAFZETIE, &
JERDP/NS VI T, & HIZ TEM H O
BECH b— VP —BREHZ Z 0 MBS W TRED & 5 D>
THED DT, EEREESI OMERIZER L
T, TEM W T L —%— RS2 O INEER 217
272,

[FiE] BUBHE LT MHEEBIRE S D)o T
DRI TE (SiO2, P3121/P3221) & Ak L7 Bt
T RAEZA KN (MgSi0s, P21/c) Z v, Heigd
TEOBRERDFENF A YEL FH AW, T
RCHEFRA A — 2% E (Helios Nanolab
G3CX, Thermo Fisher Scientific) % VYT Mo F
X Cud 7y Rz i Lo @il E
TEEMEIIL, L — Y —M4 T~ X7 A (Luminary
Micro Compact Specimen Photoexcitation System)
Z5# 7= JEM-ARM300F2 (JEOL)%Z H\C%
DR TR Z 1T o T2, Wiz L—H =ik
RI% 577 nm, K1 3W TH D,

#3100 mW %A T, BERIIC L —HF— D7)

Keywords: electron microscope, in-situ experiment, laser irradiation

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

o dolF, A H ) THIBRIEE B BT XY 2 B
L7c, £ 2 OB RFRZFHIIL ., a3k oSk
E[4)12 W CIREEZHEE L=,

[ 5 & 5%2]573.15 °C Tl bl (P6221/P6421)
~HEER T2 Z RO TV D AKEDZ DY
BEORER, 1000mW L —F—RS 7520
L7255 BT E 9 BT ¢ — 3 WAk 842
TERPSTEN, 1500 mW L—H—FREH T 5
DR TITAEREI L O DN BIEETE T,

Hpe o 22 % A ME, 1000 — 1100 °CHHET
EHRBOHER T 22 2 A b (C2/c) £72137 1
o A% %2A K (Pben) \THHEERES 52 &8
MHNTND, HElm 27 2 A N OZDGE
EOFERTIE, L=V —D )2 2300mW T,
FREDEHT AR > FSER L, SR o A
Y AZZA b (C2e) ~HERR LTz, MEsR T
L—H—H77 2200 mW (25 1F 2 aUEREEE 1, 15
OB TR HIE & B RR O AR o 72
LA KI1000°CTHD Z &b, FHERIRE
[T EOHEBIEE & RE < FhTnin, Z
NHDORERNG | BRI TH L—H —IZ &
DIEATX B Z ENRbroT,

—J7. FEWIIBREROENF A VYEL FT
T, AWz =Y —WE X7 ADRKHT)
3000 mW & THRES L7223, BUZIE Lie o7z,
TROBIRE FABFHITE R2h o7z,

[ 51 FH ¢k ] [1] Takaoka et al. J. Electron
Microsc.38, 95, (1989) [2] Wu et al., Microscopy &
Microanalysis, 24, 647, (2018). [3] Grosso et al.,
Nano Lett., 20, 1041, (2020). [4] Hugh-Jones,
American Mineralogist, 82, 689, (1997)
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Thermal structure of the oceanic crust as a proxy for the spreading rate
— X-tal size geothermometer of the sheeted dikes in the Oman Ophiolite
Susumu Umino (Kanazawa Univ.), Ayumi Okugawa (YKK), Yuki Kusano (AIST), Miyashita, S. (HRCG), Yoshiko
Adachi (CRIEPI), Akihiro Tamura and Tomoaki Morishita (Kanazawa Univ.)

W B CHER U7s B T, s
IR T~ 7 < G R OEOTHRHE L THIER O
ECE SN RFEHNCEAT 5 (S - FEF, 2021),
WsElhE 7 A > FOPLTIXEFICY 7~ EY
TEERD AL b L R0, wHEVEREE & JE U
HEBNRET S, —F, B AL METIEEN
AR L ABNEFNCH DD, TFE LRV, EH
AHE LD BAENRENES BET DL, B A M
DOFNREE D b~ 7~ RNE N2, AL
MU ANRELS D EEZBILD,

BAEDOWSE T O FEHzRIz O W TT L < bon
SRV, dA~—rF T 4 AT A IR
T A NNO NEHEEE S B A NNOAL
BIZISE LT LT B, B Ay LI HT-D A
~ — > ALE D Wadi Thugbah<°"ICDP A~ —  HE I 3
1T - FEE DO Wadi Gideah Tld A 23—V U & R
EENEHRT D7+ ) 2—T 4 v R T a g
<, BFERE— NEgiiEz 3 @ik y 7 it
REBHE ORI TDH, ZHUIRLTES
A2 MRS T2 HALE OW. Sadam TlL o — MfRE
JREEIE T & CEWEIR Y 7 a3 ET 5, 7 R
Y ML T~ 7~ G RPEmN T2, EB% R
LI~y v alko~7~<lETonEgEL, &
W73V —T 4y RhTutholztEZHN
5o —J, K~ r~fGEov s A METiE~
T EY OWHDNMER, RIRRERELZ/E TS
<, ERFTBANVERF T v TFENTIV LS
TR 7enRELEZEEZOND,

ZoX o icHsElEE 7 A 2 Mo T 7~ it
RN EDDLDITSE T T, HBEEDEWRA T
B P TC, M~ ~HIEEOE T A RHLO
MR ITEIR T, KRR o® 7 A v FMRITEIET
ol THREND, TNEHEID DI
B FORE#EGEEZMLNEND D, bivbiusbl
3 U fE R IR E T, RO U DG kL
BN REEOREEZHEET 2 HiETh D, LA
~— AT 4 FTA FDO— MRENREEC AR E
FEwA L, ARt 2 A > b L OW. Hayl &
U2 72 DW. FizhOAREEDIRE 2 HEE L=, &
T A NHUL T ENREEZ 18 L T600 °CLL k& &

BTHhADITH LT, B AL NETITEIREE -
G200 °CLLF, FEBTIEA 7 v ~Jai CIRAE A
BLS A BT DR EZ~T, B A MR T
I IREE EERNBUKAEERIC L 0, FEITEICEME
EBIZLoTHHSNTZ EMIRTE 5, 2Tk L
TE 7 Ay MHLO—RKISEHIROEIREY, A
THEKIZE > TEIRBEDS MBS N LB 2 6
%o BUNEOETIVHEORRE, 7 A hd
DIREHEEZFETE 53R TRY, =
XY 7 L— b OYEREEE 2 Hl# T X 5 a[REME:
DD, HEMIIATFERICBWTHET 5,
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Umino, S., et al., Scientific Drilling, doi.org/10.5194/sd-
29-69-2021.

X-tal size geothermometer, Oman Ophiolite, crustal architecture, geotherm, spreading rate
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The magmatic conditions and hypersolidus deformation of lower crustal
magma chamber below a fast-spreading ridge — Insight from the core
analyses of the Oman ICDP drill holes GT1A & GT2A

Trinh Nguyen*, S. Umino, T. Fudai, Y. Kusano, O. Ishizuka, A. Tamura, and T. Morishita

The ICDP Oman Drilling Project drilled the lower crustal section of the Oman Ophiolite in Wadi Gideah, north of
Ibra and recovered 400 m long cores each from Hole GT1A and GT2A. Microscope observations and La-ICP-MS
analyses were conducted on the core samples to obtain microstructural data and trace element concentrations, which
help to understand the magmatic conditions and hypersolidus deformation operated in the lower crustal magma
chamber beneath the Oman paleoridge axis.

Progressive downhole variations in cumulate gabbro microstructures are observed throughout the hole GT2A to
GTI1A. Plagioclase changes from flat, platy crystals with high aspect ratios to short, stubby crystals with wavy
outlines. The proportion of primary, cumulus plagioclase decreases from more than 70% to around 3% in GT2A,
and from about 7% to less than 1% in GT1A, while that of broken plagioclase increases from approximately 25%
to 95%, and from nearly 85% to 90% in GT2A and GT1A, respectively. The amount of recrystallized plagioclase
crystals ranges from 0% to 5% in GT2A, smaller than that in GT1A ranging from 5% to 10%. Clinopyroxene is
deformed to distorted rectangular shapes with a quarter structure, and then changes into crystals with sub-grains,
which eventually forms neoblasts. Equilibrium texture shown by polygonal crystals that meet at a triple junction of
obtuse angles around 120° appears in downhole. The percentages of primary clinopyroxene in GT2A drop from
100% to 80%, most of them are more than 90% while in GT1A, they fall from 90% to 60%. In contrast, secondary
clinopyroxene crystals including subgrains, neoblasts, and recrystallized grains increase to 20% in GT2A, and vary
between 10% and 40% in GT1A. Ophitic clinopyroxene is present throughout the drill holes, although gradually
decrease in number downhole.

The progressive deformation and recrystallization of cumulus crystals shown above are associated with compaction
of cumulus piles that led to entrapment of interstitial melts. Subsequent cooling of cumulus mushes caused in-situ
fractionation of the trapped melts to form zoning in the rims. Most cumulus clinopyroxene shows normal zonings,
while there are a few unzoned crystals in GT2A and in the lower GT1A. Trapped melt fractions were estimated by
mass balance calculations on the basis of the modes of olivine, clinopyroxene and plagioclase, and the
concentrations of La, Ce and Pr in clinopyroxene crystals.

Ophitic texture is present throughout the holes suggesting that all cumulus plagioclase and clinopyroxene
crystallized under large degrees of supercooling, which is typically observed in the sheeted dikes and the roof zone
upper gabbros. Furthermore, high trapped melt fraction and the common presence of zoned cumulus minerals
suggest that both GT2A and GT1A drill holes penetrate the thick foliated gabbros in Wadi Gideah section, which

crystallized on the axial melt lens floor and were transported downward in the lower crust.

Keywords: Oman ICDP, GT1A&GT2A, magma chamber, fast-spreading ridge, foliated gabbro

*Corresponding author: ngtmtrinh@hcmus.edu.vn
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Chloritization and porosity generation at crust-mantle material boundary
Atsushi Okamoto* (Tohoku univ. Env), Ryosuke Oyanagi (Kokushikan Univ.), Kazuki Yoshida (Tohoku Univ. Env)

Chloritization is universal phenomena in various geological settings, including the seafloor alteration of basaltic

crusts and the metasomatic reactions between crust-mantle boundaries. However, the mechanism of its pervasive

alteration mechanism is still unclear. In this study, we report a novel texture of chloritization of pelitic schists in

contact with serpentinite from the Sanbagwa belt, Kanto Mountains. The chloritization proceeds with preserving

the original structures of pelitic schists (bandings) and original shapes of quartz grains. The microscale porosities

were formed at the reaction fronts between chlorite and quartz. We will discuss that mass transport and formation

of porosity during chloritization.

FRUEAALAE R IE, MR S B s 0 H A
IR T 2EEER. Elotd— 2 MUER
DRZARIEH & L THEMICBIZ SN D, LL,
ZBEOILEBI LMD FREAR ED L H 72 R
T3 = A L TIRFAPICHET T 2 ODNTIWVEZIT K
KO TWVRYY, AGEHETIE, =HINERA
BAA L Ofl DI EE T DUERUE R L TR Fa D
WU R ET DRIEA O R ERE TS, T

FATA ML LT O AERCaE R ElRE RS

ORI, TEECERINC N VBT A b —RRIER T
A, RERSMICHRIEASEDRTERL TWD
(Okamoto et al., 2021). HiIE X, AR
STWNDHZ LMD, RCEEUE & T DIk L
T, BB ITIRE A S ERICE (L L TV 5,
N ANTG AT L | RREAEER X MgO
& Hao0 23RS Z 4. Si02, NagO, K20 72 E0NE
L. AlO3=<° TiO2 (FEE SN TWD Z &2
Mol BEENZ LI, ZORBAEITS T
T 7 A bR EDIPRE RS OMEAZTERITFE LT

-
—

BO, o, JBHICEI-oTUT Al 22L& 0
UM THDLHAIRI T TH-> THZTDOIREE L
IR0 R L OBHSIS B ET L TN D, PE
Ko, FFTEIAER FEAOLAT—0 0
FOGHIEE Y | B RA | ARDNEIZ B HE A |
7727774 M, FEFA N, TREA R L
TG E TS TWALZ DR LNE o7,
BT —~ A7 X CT O LY.,
1 L RRIEA OB FUT IR 2R 7 BNIFEEL T
BY, KIS7wrr NTERER LD bR
—LEBNEIT L TVWD I AR LTS,
HTIX, BB RE b Lo, FEE.
TLRBE), ZERIERE B DT A T = R L% i
THTETHD.

235 3k
Okamoto, A. et al. (2021) Com. Earth . Env., 2,151

Keywords: Chloritization, Porosity, Serpentinite, Sanbagawa belt, Mass transfer
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Numerical modelling of ion exchange reactions in sedimentary rocks and
its application to natural systems
T. Abe* (JAEA), E. Ishii (JAEA)

DsiE A

Abstract: lon exchange reactions in sedimentary rocks at Horonobe were numerically investigated. In order to
simulate complex exchange reactions during freshening process of fossil seawater, active fraction model was
adopted. Our calculation revealed Na-desorption and Ca-adsorption will occur when exchange parameters of the
rocks are assumed to be those of soils. This result is consistent with observed depth profile of bulk composition.

I U ®IZ Introduction BatERg A A ARk &R D 7=, FHEIZ 1T PHREEQC

— W PESEBEIEN) - U PEBEZEY) DALy, COL HIT (Parkhurst&Appelo, 2013; 25 degC, phreeqc.dat;
B E S, HTNEREEO TR HIC &7 v ek /EH T EAT I 13955E Debye-  1able L Exchanee "tarameters
@ﬁ%ﬁigf%b,%ﬁgiﬁmﬁ%ﬁﬁ%% Hiickel 20) 24T L7z, et
WT Forward 727 70 —F il BT d. KFEER PEEEHIE, U F N 05 03
TV, dbdEEACE R AL s 2 PE 3 D IR AE R & k) —JERAZHE L - 07
QICEME LA A RBRISORMET ML, T, HREBELEL @t s ol
INETITEONTEEER BRI OWTEHRET 5. MRME. (Table 1)& L7=. Mg’ 0.6

WRAEHE FAKD Tl Appelo (1994). “phreeqe.dat
HARA A R4 X 102 &2~ 5puld (I L DTk
UV LTRSS 2 28 /G A A AL D22 &
Fig. 1a (27”9, A RIOFERE S TlE, NaX OB
RAIRT &, CaX2 DEINA R BT, T DR
X, "=V 7 ar7o VIR0 > b, &
F R TR B AL D FEXT 72 NazO/Ales 1£ET

A F VR D ERAL Active fraction model
WRIEVE S 1T IR AKIZ & DA ARTEW I L &2 #%
B LT\ 5 (e.g., Mochizuki&Ishii, 2022). ASHF5E
(X, ZHUTHE D A ARG R % Na-K-Ca-
Mg-H-X (X 133V 7 Fm) & fL72 L, Active fraction
model (Appelo, 1994)Z £ L THEFT 2o T\ %
A F MO A X EEL &, HEHO Y
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BOG L B ONFHTERL K (ZLLTF O K5
\ZEIT D (e.g., Sposito, 1984; Stumm, 1992).

H' + X = HX, Kp*? = Kyi"-exp (F* wo/RT)
F: 77 77—, yo HLEDOHERT %
MV, Ry RUIRTERL, T MaRHREE, Ku™: B0 S E 4L
Z Z T constant capacitance model (Schindler&
Stumm, 1987)% @ H 35 &,

log K = log Ky'™ + [-F?/(xce* RT+1n10)]{X"}

= log Ku™ + op* fis - (1)

(X XV A MBRE, ket HAF YU H R
(DI, (X3OFEE an & L, (X} % fit = (1-Bux)
VTl (Bux 1 EEXH O HX EA5FE) L TN D,
MW%AUD%TWﬁﬁJ Ion exchange isotherm

BETEAFE TS S 0T DIRAE O 1 R KK %
(FALIED, 2007) % VT, PeuH Liafe ARk

FE KO ZFHE L, SFEBILRIC & 542

(equivalent fraction)

o o o o
=

Composition of exchangeable cation
N

(Seawater) ¥

CaO/ALO; _E5H- & MR IT RS BEfRIC

(Fig. 1b, 7 — X 1TAH1FD>, 2007). 54, @%ﬁw
BiA A &3 v 7 iRk E BT T 5T VA2 AE

% U C RGBS 21T\, A A R HRREIZ D
WTEEMIZERT D.

(@) Flushing by 5put4
-8-NaX  —— CaX2

e
>

-o- KX —— MgX2
- HX

(b) [Na20/A203 ——Gao/AZ03
Wij

NaOIALO,  @g o P

# CaX2

o

w

o0 b ] .
CaO/ALO;

HDB-5

100

LTNA
SN

Bulk composition (mol%/mol%)

o

0

08 0.85 09

Na/ZBCin solutlon

(equivalent fraction)

0.95 0 200 300

Depth (m)

400 500

1c020 Sputa

1Fresh water)

Figure 1. (a) Composition of exchangeable cation during
freshening process of fossil seawater. BC: base cation (=Na*,
K*, Ca?", Mg?"); 1c020: HDB-1, water extracted from boring
core by squeezing (4~70 MPa), lot# = 20 (702 m); Spul4:
HDB-5, water obtained by pump systems, lot# = 1-4 (167 m)

(b) Depth profile of bulk composition.

Keywords: diagenesis, ion exchange reaction, surface complexation modelling, ion exchange isotherm

*Corresponding author: abe.takeyasu@jaea.go.jp
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B (REAKBEEHRYE) - M@ GEAREL, SR A TR

Hyalite-like spherules produced from silica-saturated hydrothermal fluid

Hiroshi ISOBE* (Fac. Adv. Sci. Tech., Kumamoto Univ.) and Shosei IEDA (Fac. Sci., Kumamoto Univ. pres. add.
Yatsushiro 6th Junior High School)

Hyalite is a clear amorphous hydrous silica with spherical or conchoidal shape related to volcanic fluids. In this
study, hydrothermal reaction of powdered andesite with silica-saturated fluid at 250°C produced clear spherules of
pure SiO; with quite a similar shape and texture to natural hyalite.

FLSHIZ EiFA (hyalite) 1%, SARERE 7~
IHEFERE U B (REOA /=) DO L, &
BRE 8 i < Bk xRk o gl 2~ b
DOMFRTH 5D, EfA L, KILUERAES) & B
HWLUTCREHTIZENMbONTWD, EfaD A
TARIZOWTIE, 700CLL B L 72 E R
ZEMIZ S00CLL FDREALZRETH L7 U R
R A PROFHE LT T 5 ERME S
T2 (Florke et al., 1973, 1990) , A% T,
VBT AFIZZIER R E A T K%
EHALTZBUKBEERICEB W TAER L EfiA
B ) BRIAIZOWTHRET 5,

EER ML 4mm, NEE 2mm, &S 100mm OV
UBTTTRAEI, BEIMAR S0mg % JEEHK
10mm |2, & O _EEIZL LA AR 200mg % 57 S
9 50mm & 725 K5 Az, iR CREHY R D22
BRzam7=d &5, A4 AZHKZK 40mg Nz 7=
%, 7 A% EEHK 10mm (22U B 7 — L %&dh
bimaEPA U CTEA LT,

AEEE A LT U T T AE % EELC
A F AR & SLITE AL, fERAF T 4R )E
A 250°CITMEN L, 8 IR FF LT, RS
1 b TERFA DL FHIEE L TV 5720,
IO T EEBRIRE L VIRV, 2oz, T
T 97T AENOFARIZIL 2 A D DO R AFTE
LTWzEBRXBND, 72721, IR DOHEE
IR TH 5, EEE, B L 72508 2 L B
85, AT TERMEE, X SREIPTEEE S TR LT,

BRRUVOEE LA REIers L THEY
HEvatfbL TRy, ZRBIERKL TV, &
R OZERER I, 1 2R d &9 ICIEAER

Keywords: hyalite, hydrothermal fluid, amorphous silica, andesite,

*Corresponding author: isobe_hrs@kumamoto-u.ac.jp

SOum DY TH 7 AR EHF OB S HAFAE
LTwW=,

R O RIS T R, B 1 omm

EAE TIHMERZE (M2) T, Zhbokit
OFMBUTIZITHE R Si0, THHoT2, ZHHRIT
DRk, FEIE, RIRDOERMAITmD TV &5
ZHND, RAEBRICEBWT, £250C L) L
FMEIR OBUKEREICB W CEHRAKEDO > U Bk
TR SN D Z LR E T,

X 1

%] 2

EAE MBS E, MIE 0.2mm
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REBCEIERIGIZE T EEDNDE. KREERICHT L) hDOEE
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Eftects of silica on iron partitioning and H, generation during serpentinization
Shuhei Tanaka* (Tohoku univ. Env), Atsushi Okamoto (Tohoku univ. Env.), Kazuki Yoshida (Tohoku Univ. Env),
Niwa Yasuhiro (IMSS, KEK), Masao Kimura (IMSS, KEK), Masaoki Uno (Tohoku univ. Env.), Masakazu Fujii

(NIPR, The Graduate Univ. for Advanced Studies)

Serpentinization of mantle peridotite involves oxidation of Fe and H, production. Mantle peridotite commonly
contains olivine (Ol) and orthopyroxene (Opx), and the reaction pathways and relative rates of serpentinization
largely depend on temperature and local silica activity. However, the effects of silica on iron partitioning and H»
production is still unclear. In this study, we conducted batch type of hydrothermal experiments in the systems of
O1-H>0 and O1-Opx-H,0 at 200-400°C. In the O1-Opx-H,O system, Opx reacted selectively above 300°C, and little
magnetite was produced. Despite the low magnetite production, the H, production rate was comparable to that of
the Ol-H,O system due to the incorporation of Fe’" in serpentine, indicating that silica activity changed the

mechanism of H, generation.

< MVIA D AR DORESCEALRGE,. A
B AE Ok &K OEALIE TG & UK AR
S, DALAEITECOAL AL, BT
FINBRY . ENENO SRR, %7
ISR TR T — I Ve U HIE RO R
ZFHZERMLTWAN, L, v Zn
BEDOE K OKFBAERA~G- 2 DR EITH 68T
7g o TV, RBFFETIE, A B AA(0D)-HzO0
. Ol-E 5#Ef (Opx)-Hz0 SRIZxt LT, {RE
% 200-400°C, W% 24-360 H F THRIMMNZE
b WT7oy FRKEE TR 21T > 70, £,
RO Bl FERC AR D 7o o BAE BT, b5
R IHT. BESIE, X BRI i 21T -
72

Ol-H20 % Tl BEfEOHFZE & [FIEEIZ 300°C T
PR DAERLEN R & 720 | BEERILITERCH
DOHAERE & el L CHEn L7z, £72, Fe3t HEERL
. WERSL OB - TN L TR | Bk
SN Fe3" D ERFARNTHDLZ ENDroT-
(52-68%) ,

X0 U BIEEDOEV Ol-Opx-H20 & Tl

@Japan Association of Mineralogical Sciences.

300°C LA LoD i CIEIE 7 BEA D3RRI SIS
L. WELTIRIZER S e hodz, LL,
Fe3™/Fe tota1=0.1 T 0 Fe3™ DIEIX T TihE
KA E E4, WA T OERD 90%1T Fe3™ T
D ENThoTo, £2, 01-0px-H20 RITH
B KEDERGEE L Ol-H20 R & RIZETH D |
U BT Ko TKFEIAE O BRI DIBEERIE (HEERL
) MBEEREIZED D Z ER ot

DU ITEERD @OV BT FR SR
REZEZI DT80, FedT I Eialca T s L
NI oTo b B2 bID, ARUFFEHE R % LR
DEUKEERICHEA L TEX D &, WEETE T
XA N EETRERE CIERITKENAER S,
BENDIZON TR VIEHLOL—LY T4 M b
KREPERESND EBZ DD,

ZE ik
1 Schwarzenbach et al, 2016, Contrib
Mineral Petrol, 171:5
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S AREE X #% CT Z# ULV fe i R AR 4 & O fiZ B8R
JEFFHL (FREA) . REHEH QLA . ZRIER (SPring-8/JASRI) , MAAF (RILK) |
P GZAnEE R, PEBER BRI 2REZERT) . EAZAER ] (SPring-8/JASRT) . r AR
/K (SPring-8/JASRI)
Microtextures of serpentine veins by high resolution X-ray CT
Satomi Enju” (Ehime Univ.), Junya Matsuno (Ritsumeikan Univ.) Masahiro Yasutake (SPring-8/JASRI), Megumi

Matsumoto (Tohoku Univ.), Akira Tsuchiyama (Ritsumeikan Univ., Guangzhou Inst. Geochem., CAS), Kentaro Uesugi
(SPring-8/JASRI), Akihisa Takeuchi (SPring-8/JASRI)

[izU®»Iic]

IERCA X REDTERL & BUK DTN Z MY K L
BRINBIERE N D120, EDBHEDEKIVETH
2 WERCE R ORERCA IR OB B TE 2 51 D T & 13
VR DR A = ALEHD H Z CTEHETHD,
MERCAARIZFIZ T 2 F = — T 4R chrysotile & UV
IR D polygonal serpentine (PS)72> HAEAK S 415
1], ZHHIEARE A 20-500 nm (| F E ORAIKE S T
& % 7= ¥ FEIAE T BB TEM)IC X 280 it
TH D2, TEM B THW D EE Tl kT
HWUMNESGTE RV, ARBFECIREEA RO FE K
W Z RIS D720, SRR X B CT 2 vz
PO D = oeBlEi 21T o T2,

[ R Ot FiE]

FRBHIREAR IR ISR AT T O JREERCS th ek
AT D, AREHIRIRAIIC ZADTEIBRIRIE
LTHH, #ED TEM BENGHEKM T PS &
chrysotile D& LE=CHE S D AL D BN B2 D =
EBRDNRoTWD, ZOEAEN DD ALK
DELFER Sy % FIB % FIUN T 25%25%30 um 1E E D~
U ARGERE A0 L. CT R FEREITo 72,

oy FRREWRIN X AR CT F2BRIT RIS i %
SPring-8 BL47XU (2 TIT> 72, fRICHW =X
JLF—1E 7.35 keV THEEEIT 1800 KL TH -7,
FRERRHERIZ 2x2x2 D=2 VB A L7=D b
(YA X:27.6nm), FEFHIHOBRN =T
BRD yz [ EWATE 2D X I ICEHRSE TG,
FAAREIZE - T 21T o 72 (),

[#E#]

CT & Tl LB RN (EAREL 100 nm) PS (3%
< DEGY Tl # DOFEEEDEFER 2 BIELTE 12D,
A EAEL 10nm) Bl L 72 chrysotile (22T
IFARZL O TIHERI OfS &h & B 2 ik A 5
N7 b DD, —MRERER T H DB Tl

Key words: serpentine, X-ray CT, chrysotile, polygonal serpentine
*Corresponding author: enju.satomi.vd@ehime-u.ac.jp

eI A BN TR DA & D AR T 72,
MRHERIESCA DTERELEL M 2> B EHI =2 D

FIRIC BT E 5, PS 2% < & A yz N T
TN T XL TH B D%\ region 1,
chrysotile %% < & AIEIFE z #7AICEL A LTV D
region 2, chrysotile 7> 572 V) y Bl /7 [ 258V AL ] %2
R region 3, ZAUD ZHEIRIT yz M EATIC R
ZJIRAY D | Wil LE AL E L region 1 & region2 (A
IRBIZE T AT DL TN T BRI A ) o
IZJE & 800 nm 1F & DJFEWEIR D region 3 I21T & F
A7z region 1 & 2 OHJEH) B 78 - THTZ(X),
Region 3 D5 B> CTHRRBAN A LI, —
HSCIXFRER IO~ A 700 7 v 7 MBS,
BEEOR NS yz L TOMERCA R &
ITTHY ., KOS/ b M & RO
% % A8 0 3R L7223 5 region 1, 2, 3 DIEIZERK S
T2 ERbhole, EH LIZWOD region 3 LY
BAFT 28ADNT N L ERBECHEEDOX ¥ v 7
DD EBPNDEERMICHEL THLHRTH
Do ZERRERSOEE FE VIR S 4 D BERCA DfE R DO
RECELA 72 EIC Ko TR E D720, IERCET O/
ROFEEITITT ORTO L E R TA U 7Bk
W% b2 T D ATREVEDS R S AL72,

[51 ] [1] Baronnet, A. & Devouard, B. (2005)
Canadian Mineralogist, 43, 513-542.

egion

xz Wi 238 1T 5 region 1, 2, 3 DILAFREIR
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vTA

AU IR ERIE AR D

MRS BEYNEET DBFE & KEDE AT

Rfignze v, NIAGE !, KIMES !, Godard Marguerite ?

(" E ) R I ER R 52 2 I BR B2, CNRS, EXUx 2 K59)
Oceanic and continental alteration fluids recorded in fluid inclusions of carbonate
veins in Wadi Dima serpentinite, Oman ophiolite

Tomohiro Inukai '*, Tatsuhiko Kawamoto !, Shugo Ohi !, Marguerite Godard >

(" Dept Geosciences, Shizuoka Univ., > Géosciences Montpellier, CNRS, Univ. Montpellier 2, France).

Aqueous fluid inclusions are found in carbonate veins in Wadi Dima serpentinite of Oman ophiolite. Type 1 calcite

vein is formed in saline hydrothermal fluids under submarine circumstance, whereas Type 2 calcite/dolomite vein

is formed in less saline hydrothermal fluids in continental circumstance.

T AT AT TAND T T o~ Ml DR
WZIX IR B R 23 38 2 L T D, Noél et al. (2018,
Lithos) 1%, REESENRO A G0k, PR 77 oo R
ik & PR SR LR TR DL FEFNAR HIZ K> T IRFEHEAR
% 3 HZATNTHFE LT, £ L C, Type 1 IRBAYEI T HETE
JET 15-110°CD, Type 2. Type 3 RERHIZKEET
10-30 COBUKEEAZ T L2 R LT,

WEE DR EITHIERE , 2O AR D RERH R
DR A VOB EVELRELZRE T D281
Lo T, IRERIEARDTE R B 5\ A S A 5- 2. D,

BEISR T ~ > 0 S b & FVCL IR 57205
EIRITELTZ, Type 1 REEME O FRARTIA W DHRANEL
WE T X CTHONY AR THoT2, —7F Type 2 IREEH
FOFRMRDEWIIEEA ENREILRI VYA MNAF
TET D0, — ek r~v AN Abiz, Fiz,
Type 3 IREEHEIIHU e R~ A NCHERSILDA, it

WOBHEWX 2D >T, A7 —F AN —1EI2 LD,

TR AW ORI LS AR EZ R E L,
HREORES (F 1) XD, Typel [RERHEH OFLA
WAEWITWAKITEWIE THLEE 2 BIVD, Type
1 IREEH P OWRAEEDAEMIT 0—9 wt.% NaCl eq.?
W& Ny A &, AU Kelley and Delaney (1987,
Earth Planet. Sci. Lett.) THfiiSiILTW\DE912, £
RIETETHRDIRTE L, DK ER W AKIZ
BT EE XD, —T7 Type 2 [IREEYE TIiX 9 &

DOFMEEDIL 0-1 wt.% NaCl eq. Z/R 328, 15|
DT EIL 3 wt.% NaCl eq. ZHBZ D\ iR
%R, ZOXIe EERE ORI e~
ANEIIR e~ AN T 20V ANMIEENT
W5, ZOFBOEIRIZ R THD,

PIEACIRE DR F (£1) 1T Noél et al. (2018,
Lithos) D& HL0E Type 1. Type 2 [REEHEEHITHI
100 —200°C &\, 4% 5 13 = i HE AR O 2 il 1L % F
H T 2B, IREEHE & A7 LIz AR O RN (R R &
Type 1 137K, Type 2 & 3 1355148 P DIFE K LARE
L7z, ARl HONME LR RN IR LD T —4
ZHWT, VA ReRa~ A Ms SEHRIR 38 TRl b
fELTe A E L TRl EZ G R LTz, ZORE R,
Type 1 JREEHEIE 166°C, Type 2 REEHEIL 290°C T
RSN LR TED, ZNHD REEHRIL. Noél et
al. (2018, Lithos) 23R L7-XOITHEKIRIZIT VWA
FETIZRESNT=D Tl K @EIROBKNGIZAK
SN R T D,

Salinity Homogenization
(wt.% NaCl eq.) | temperature (°C)
Type 1 calcite 2.9+2.1 228+63
Type 2 calcite 0.9£1.5 206+77
Type 2 dolomite 1.8+1.8 203+17

# 1 ~A7aPh—F AN —DfE R

Keywords: carbonization, microthermometry, salinity, serpentine, oxygen isotope

*Corresponding author: inukai.tomohiro. 1 8@shizuoka.ac.jp
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Silicate minerals dissolution behaviours and reordered preference in the
presence of a chelating agent

Jiajie Wang*, Astin Nurdiana, Noriyoshi Tsuchiya (GSES, Tohoku University)

The rates of mineral dissolution contribute to many geochemical processes and phenomena, such as geothermal
exploration and CO, mineralization by reacting with leached Ca and Mg ions, the latter is one of the crucial ways
to reduce atmospheric CO, concentration. Recently, the remarkable enhancement of mineral dissolution using
chelating agents is increasingly reported. To clarify the issues that arise accordingly, i.e., the dissolution behaviours
of various minerals in chelating agent solutions, basic dissolution experiments using 2 wt.% GLDA-Nas (N,N-
Dicarboxymethyl glutamic acid tetrasodium salt) solution and seven minerals, i.e., olivine, epidote, tourmaline,
enstatite, hornblende, biotite and anorthite, respectively belonging to seven major silicate groups, were conducted

in this study, at the room temperature and pressure.

The rate of Si and Al being released from per unit area of mineral surface (e.g., mmol/m?min), which is often
used to present the mineral dissolution rate, was generally higher in acid GLDA solutions (pH of 4) than in alkaline
GLDA solutions (pH of 8), during 120 min reactions, due to the joint effect of proton and the chelator. Moreover,
at pH 4, the rate of Al being released from minerals was higher than that of Si, whereas at pH 8, except for biotite,
Si leaching was preferred. At both pH 4 and 8, among the 7 types of silicates, the extractions in Si+Al and in divalent
cations (i.e., Ca, Mg, Fe, Mn) showed a similar sequence: phyllosilicate biotite dissolved the fastest, followed by
olivine (nesosilicate), anorthite (tectosilicates), tourmaline (cyclosilicate), epidote (sorosilicate), enstatite
(inosilicates: single-chain), hornblende (inosilicates: double-chain). Biotite, the dissolution rate has been reported
to be slower than pyroxenes, showed a remarkable increase in the presence of GLDA, regardless of the solution pH.
This kind of enhancement in biotite dissolution, as well as reordered mineral dissolution preference in chelating
agent solution may potentially contribute to the application of chelating agents for rock dissolutions and elements
extractions, and further studies will be focused on developing a better understanding of the relationship between

minerals lattices and chelating agent attacks.

Keywords: Silicates, Minerals, Dissolution, Chelating agent

*Corresponding author: wang.jiajie.e4@tohoku.ac.jp (J.W.)
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Fundamental study on enhancement of mineral dissolution by natural chelating agent
Sena Kikuchi*, Jiajie Wang, Noriyoshi Tsuchiya

(Environmental sci, Tohoku Univ.)

1. 13C®IC

KA CO, DN X 2 SR B ik
ML EOERENRAINTE Y, ZOHE
& LT A BIGIY 0nE L Znicki CO, D
Mt z1T 5> CCUS BHEEHI N TV, L2
L. BRI A BRGSO R 12 I
WCHEL . Z DR, CO, Z it 3 2 38 b &
(e TCLE S, MO RARERIEET 2728
IZ, b oREZ SRR IZ. AL*L
— FHI(GLDA, HEDTA 72 &) % v T84 &
2MiofmA4 A4 v o 2 et ¢ 2 2 LTI L
T % (Wang et al., 2021), Z OREZIGH X
., XOVBEICPe X L CO My 27 L%
T 570, RAHKRDOFL — Al LT
WINCHES 2 EMAEYIcEE L7z, 22T
AFFe o HIX, 7 A BRSSO B v»C
KRF L — FAIDOMEHERNIR A S 72 & 3 A[RETEIC
DWTHETT 2L Th D,

2. FEBTiEE X R
AIFgEclE, Kife% 100 pm AT Ic# 2 7= Lk
B AL AA, BEIRA, R ORREEE)
., HmREY sy v v, D()-w v = b=,
L-v V) v, L-oAvx I vig, 7 I viBgEETR

Reference:

WEFWT, Fif(~20°C), I CRBEAM IR
ZITus, 0. 2. 5. 24, 48, 72, 144 B &
ICEBBIEZ 1lmL ¥ 7)) v 7 Lz, ISR
iZ. pH &M% T pH OHIEERTTV, F 7z,
10 fE#B L 721%. ICP-OES( Agilent 5100) % F
WTC, BILHEDRE DO 21T o 70 Bl 21X,
Do AADEE, 10g/LD7 3 VEEEH W2
&L DPALAEDD Siy Ca, Al, Na OffiHi23ME
HE X, 144 FFEIC 30T Milli-Q water % W
A LB L, Sild20.81%, Cald1.45
5. Al1Z 23315, Nald 4.72 5L 7o 7=, [AIHF
ICHEVIREY) % & A T2 D pH X3 _CTT 4 &
OB X Vi ER L, FlziE, 224
SARICT I VEBERWGA, 5.21 25 6.75
WKE L7z, 2Dk 57 pH D LRI, WBFESRT
DT A BRI OWEFE A E T 5 ECeIEFICE
HThHbrLEZTWD,

3. B¥

RIFFE 1L, R & & O RIKRICT 4
EIGSEY % RS 5 2 & T, pH kAL CO, 0
I X 2 iR AL o MIfl & CO, DIFEHE
HfFCcE 27259,

Wang, J., Watanabe, N., Kamitakahara, M., Nakamura, K., Komai, T., Tsuchiya. N., Enhancement of aragonite mineralization with a

chelating agent for CO2 storage and utilization at low to moderate temperatures. Scientific reports, 13956

Keywords: Chelator, Mineral dissolution, Plant metabolite, Silicates

*Corresponding author: sena.kikuchi.q8@dc.tohoku.ac.jp
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Formation of magnesium carbonate minerals under high pressure CO, conditions
Yuto Nishiki* (Eng., Hokkaido Univ. & AIST), Masao Sorai (AIST), Tsutomu Sato (Eng., Hokkaido Univ.)

HEOLRAE~D COEARE (TA AT v
N CarbFix 7’1 ¥ = 7 b K [E Wallula XS 7
7Y x 7 b)) TR R EY) O Y A3 B
FIHER I NTE D, CO DIHMIEE ~D AR
HE o TWw5, WHEACETIRE S~ 5
RITIE, Ca DA LT Mg % Fe Bafiic% <
GIENDD, REHLCY LT, R~ 2
YV LRRBER OV VIS B L 72, £ T
T LI, REETIE Co TR &M ICE T
LRI~ 74>y LOEBMICE L T %,

HMHEIC B W, KREALY Y LT Calcite
(CaCO;) 7 & CHEB IS 571, K~
I ¥ 7 LD Magnesite (MgCO;3) (33 i o
ORI I N EEFEZLNLGED
% B, b Vg, HIRME TIIEKKE~ 7 4
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Dypingite (Mgs(CO3)s(OH)2-5H,0), 80°C T | Hydro-
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TORE~ 74> 7 LDHERKIHD Yamamoto et
al. D EERAE R IC—E T 2 2 IIAHTH %,

Z T TAWIZE T, EFE CO&F T ToRig~
Ay LI OARBICE T 2 EERE EML 72,
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R L LT, REICMZ CO 7 & DR DK
THEGEL w2 a[RESFZEZObND, £z, B
HEEIT (TGA) 205 1%, XRD & BEMN AR %
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