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Lecture la

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

mineralogy
Chairperson:Makoto Tokuda, Atsushi Kyono, Yurie Nakamura
9:15 AM - 12:00 PM Lecture la (Lecture)

[R2-01] CL analysis for the gravitational influence on
crystal habit of quartz.
*Momoko Yoshimi1, Toshiro Nagasez, Takahiro
Kuribayashi', Hiroyuki Imai®, Toshiro Okada* (1.
Tohoku Univ., sci., 2. Tohoku Univ., museum, 3. Kinseki
Zoukei Studio, 4. Wajirogaoka junior high school)
9:15 AM - 9:30 AM

[R2-02] Raman spectroscopic study of tridymite
modifications
*Masami Kanzaki' (1.1PM, Okayama U.)
9:30 AM - 9:45 AM

[R2-03] Growth of Quartz, Tridymite and Cristobalite in a
Ca0-MgO-Li,0-V,0, Flux System
*Toshiya Abe' (1. Yamaguchi Univ. Sci.)
9:45 AM - 10:00 AM

[R2-04] How do silicon atoms diffuse in silicate liquids?
*Fumiya Noritake' (1. Univ. Yamanashi)
10:00 AM - 10:15 AM

[R2-05] Effect of the lonic Radius of Monovalent lons on
Octacalcium Phosphate Formation
*Yuki Sugiura Sugiura1, Yasuko Saitoz, Takashi Endoz,
Yoji Makita' (1. AIST HRI, 2. AIST RISC)
10:15 AM - 10:30 AM

[R2-06] Variation of iron species in plagioclase crystals by
X-ray absorption fine structure analysis
*Nakada Ryoichi1, Masahiko Satoz, Masashi Ushioda3,
Yujiro Tamura®, Shinji Yamamoto* (1. JAMSTEC, 2.
Univ. of Tokyo, 3. AIST, 4. Yokohama National Univ.)
10:30 AM - 10:45 AM

[R2-07] Fundametal study of charge transfer and
magnetic structure transfer of Mn,_ Fe O4 as a
function of pressure.
*Takamitsu Yamanaka1, Takanori Hattoriz, Kazuki
Komatsu3, Yuki NakamotoA, Saqib Rahman1, Lin Wang1,
Ho-kwang Mao', Naohisa Hirao® (1. HPSTAR, 2. Japan
Photon Accelerator Complex Material and Life

Experimental Facility (MLF), 3. Geochemical Research
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Center University of Tokyo, 4. KYOKUGEN Center for
Science and Technology under extreme Condition, 5. R
IKEN JASRI SPring-8)
10:45 AM - 11:00 AM

[R2-08] Single-crystal synchrotron X-ray diffraction study
on a new AL,Si,O, phase synthesized at the
condition of 15.5 GPa and 2473 K
*Takahiro Kuribayashi1, Youmo Zhouz, Hiroaki Ohfujiz,
Tetsuo Irifune®® (1. Tohoku Univ., 2. Ehime Univ. GRC,
3. Inst. Tech. Tokyo. ELS)
11:00 AM - 11:15 AM

[R2-09] Synthesis of polycrystalline In,O, and oxygen
defect chemistry
*lsao Sakaguchi1, Noriko Saito1, Taku Suzuki' (1.
NIMS)
11:15 AM - 11:30 AM

[R2-10] Toward ultrahigh-pressure synthesis of
transparent nano-polycrystalline jadeite
*Tetsuo Irifune1, Keisuke Mitsu1, Akihiro Yamada® (1.
Ehime Univ., GRC, 2. Univ. Shiga Pref. Univ., School of
Eng.)
11:30 AM - 11:45 AM

[R2-11] A unique arsenic crystalline phase with an
ordered arrangement of low- and high-pressure
structure parts
*Akira Yoshiasa Yoshiasa1, Makoto Tokudaz, Masaaki
Misawa® (1. Kumamoto University, 2. Tohoku
University, 3. Kyushu Sangyo University)
11:45 AM - 12:00 PM

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

mineralogy
Chairperson:Fumiya Noritake, Takahiro Kuribayashi
2:00 PM - 3:30 PM Lecture la (Lecture)

[R2-12] In-situ observation on the superstructure of a
high-pressure phase of hemimorphite
*Keitaro Okamot01, Takahiro Kuribayashi1, Toshiro
Nagase? (1. Tohoku Univ. Sci., 2. Tohoku Univ. Mus.)
2:00 PM - 2:15 PM

[R2-13] Crystal chemistry of loparite (Na, REE, Ca)(Ti,
Nb)O,: on the average and local structures
*Ginga Kitahara1, Akira Yoshiasa1, Tsubasa Tobasez,
Makoto Tokuda®, Kazumasa Sugiyama® (1. Kumamoto

Univ., 2. HPSTAR, 3. Tohoku Univ.)



Fri. Sep 20, 2019 Oral presentation

2:15PM - 2:30 PM

[R2-14] Crystal structure change in the grossular-Si-free
katoite solid solution: oxygen position splitting in
katoite
*Atsushi Kyono', Shubhi Arora’ (1. Univ. of Tsukuba,
Life &Environmental Sci.)
2:30 PM - 2:45 PM

[R2-15] Thermally treatment on metamict minerals: case
of fergusonite
*Makoto Tokuda1, Akira Yoshiasaz, Seiichiro Ueharag,
Ritsuro Miyawaki4, Koichi Momma4, Kazumasa
Sugiyama1 (1. Tohoku Uni. IMR, 2. Kumamoto Univ.,
Sci., 3. Kyusyu Univ., Sci., 4. Nat'l. Mus. Nat. Sci.)
2:45 PM - 3:00 PM

[R2-16] Extra-framework sites of labuntsovite-Mn from
Aris Quarries, Aris, Windhoek, Khomas, Namibia
*Yurie Nakamura1, Kazumasa Sugiyama1, Toshiro
Nagase? (1. Tohoku Univ. IMR, 2. Tohoku Univ.
Museum)
3:00 PM - 3:15PM

[R2-17] High-temperature single-crystal X-ray diffraction
study of chabazite: a crystallographic study on
dehydration behavior
*Naomi Kawata', Keiko Fujiwara', Akihiko Nakatsuka'

(1. Sci. Tech. Innov., Yamaguchi Univ.)

3:15PM - 3:30 PM

Oral presentation

S2: Water Rock Interaction (Special Session)
Chairperson:Tsuchiya Noriyoshi, Tetsuo Kawakami
3:30 PM - 5:00 PM Lecture la (Lecture)

[S2-01] Permeability of the Earth’ s Crust and Amount of
Geofluids
*NORIYOSHI TSUCHIYA', Masaoki Uno', Fajah Febiani
Amanda’, Diana Mandaleva', Fumiko Higashino® (1.
Tohoku Univ., 2. Okayama Univ. of Sci.)
3:30 PM - 3:45 PM

[S2-02] Effect of microstructural evolution on permeability
in polycrystalline aggregates
*Wakana Fujita1, Michihiko Nakamura1, Gregor
Golabek?, Marcel Thielmann?, Philipp Eichheimer?,
Kentaro Uesugi® (1. Tohoku Uni. Sci, 2. Univ. Bayreuth,
3.JASRI)
3:45PM - 4:00 PM

[S2-03] Relationship between the physical properties and

hydration of the oceanic lower crust/ Moho TZ:
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results from onboard measurements of ICDP
Oman Drilling Project (ChikyuOman)
*Natsue Abe Abe', Keishi Okazaki?, lkuo Katayama®,
Kohei Hatakeyama3, Yuya Akamatsu3, Science Party
ICDP OmanDP (1. Mantle Drilling Promotion Office
(MDP), MarE3, JAMSTEC, 2. KCC, X-star, JAMSTEC, 3.
Hiroshima University)
4:00 PM - 4:15PM

[S2-04] Oxygen isotope speedometry in garnet recording
fluid-rock interaction during high-temperature
metamorphism
*Fumiko Higashino1'2, Daniela Rubatt02'3, Tetsuo
Kawakami4, Anne-Sophie Bouvier3, Lukas P
Baumgartner® (1. 0US, 2. UNIBE, 3. UNIL, 4. Kyoto
Uni.)
4:15PM - 4:30 PM

[S2-05

Reaction-induced fracturing and permeability
development in MgO-H,0 system

*Hisamu Kasahara1, Masaoki Uno1, Atsushi Okamoto1,
Noriyoshi Tsuchiya1 (1. Tohoku Uni. Environmental
Studies)

4:30 PM - 4:45 PM

[S2-06] Alteration processes associated with selective
leaching of elements in basalt-seawater system
revealed by supercritical hydrothermal flow
through experiment

*Yusuke Netsu1, Atsushi Okamoto1, Nobuo Hirano1,
Masaoki Uno1, Noriyoshi Tsuchiya1 (1. Tohoku Uni.,
Env.)

4:45 PM - 5:00 PM

Lecture Ib

Oral presentation

R5: Extraterrestrial materials
Chairperson:Tomoki Nakamura, Yusuke Seto
9:15 AM - 12:00 PM Lecture Ib (Lecture)

[R5-01] Mineralogical investigation of enstatite whiskers in
Paris primitive CM chondrite by using SR-
nanoXCT and TEM
*Masahiro Yasutake1, Epifanio Vacarroz, Kentaro
Uesugi3, Akihisa Takeuchi3, Tsukasa Nakano4, Akira
Tsu<:hiyama1‘5 (1. Ritsumeikan University, 2. Natural

History Museum, London, 3. SPring-8, 4. GSJ/AIST, 5.

GIG/CAS)

9:15AM - 9:30 AM
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[R5-02] Micro textures of TCls in CM carbonaceous
chondrites
*Akane lemoto Iemoto1, Yusuke Seto1, Akira Miyake2
(1. Kobe Univ., Sci., 2. Kyoto Univ., Sci.)
9:30 AM - 9:45 AM

[R5-03] Reinvestigation of CM-CO clan classification
*Makoto Kimura' (1. National Institute of Polar
Research)
9:45 AM - 10:00 AM

[R5-04] Dolomite in the Ivuna meteorite (Cl) and search
for its fluid inclusions
*Akira Tsuchiyama1, Momoko Hashinoz, Akira Kitayamaz,
Akira Miyake2 (1. Ritsumeikan Univ./GIG, 2. Kyoto
Univ., Sci.)
10:00 AM - 10:15 AM

[R5-05] Mineralogical study of NWA 7317 and
Tafassasset: Two “ equilibrated” meteorites
related to CR chondrites
*Abe Daiki1, Takashi Mikouchi® (1. Tokyo Univ., Sci., 2.
Tokyo Univ., Univ. Museum)
10:15 AM - 10:30 AM

[R5-06] Mineralogical and petrological study of a dark
inclusion in the NWA 1723 L chondrite
*Miki Takahashi1, Tomoki Nakamura1, Michael Zolensky2

(1. Tohoku Uni. Sci., 2. NASA/JSC)

10:30 AM - 10:45 AM

[R5-07] Nano-order chemical state analysis for H2+-
irradiated corundum simulating space weathering
*Yohei Igami1, Shunsuke Muto1, Masahiro Ohtsukaz,
Yuta Yamamoto', Aki Takigawa 3, Akira Miyake® (1.
Nagoya Univ., IMaSS, 2. Nagoya Univ., Eng., 3. Kyoto
Univ., Sci.)
10:45 AM - 11:00 AM

[R5-08] He irradiation experiments of hydrous
carbonaceous chondrites to simulate space
weathering of C-type asteroids
*Tomoki Nakamura1, Cateline Lantzz, Shiho Kobayashi1,
Nakauchi Yusuke3, Amano Kana1, Rosario Brurnettoz,
Megumi Matsumoto1, Miki Takahashi1, Moe Matsuoka3,
Takaaki Noguchi4, Toru Matsumoto1, Akira Miyakes,
Akira TsuchiyamaG, Mike Zolensky7 (1. Tohoku Univ.,
2. IAS, Univ of Paris Sud, 3. ISAS/JAXA, 4. Kyushu Univ.,
5. Kyoto Univ., 6. Ritsumeikan Univ., 7. NASA/JSC)
11:00 AM - 11:15 AM

[R5-09] In-situ hydrothermal alteration experiments using

GEMS analog particles
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*Satomi Enju1, Akira Tsuchiyama'? (1. Ritsumeikan
Univ., 2. Guangzhou Inst. Geochem., CAS)
11:15AM - 11:30 AM

[R5-10] Strain analyses for the L6 ordinary chondrites by
the X-ray diffraction method
*Naoya Imae' (1. NIPR)
11:30 AM - 11:45 AM

[R5-11] Shock history of Northwest Africa 2139 LL6
chondrite
*Atsushi Takenouchi1, Hirochika Suminoz, Karin
Shimodatez, Keisuke Nagaoz, Akira YamaguchiL3 (1.
NIPR, 2. The Univ. of Tokyo, 3. SOKENDAI)
11:45 AM - 12:00 PM

Oral presentation

R5: Extraterrestrial materials
Chairperson:Shogo Tachibana, Megumi Matsumoto
2:00 PM - 4:30 PM Lecture Ib (Lecture)

[R5-12] Low-temperature thermal history of cumulate
eucrites as inferred from tridymite polymorphs
*Haruka Ono1, Atsushi Takenouchiz, Takashi Mikouchis,
Akira Yamaguchi2 (1. Tokyo Uni. Sci., 2. NIPR, 3. Tokyo
Uni. Mus.)
2:00 PM - 2:15 PM

[R5-13] Petrogenesis of silica polymorphs in eucrites
*Rei Kanemaru1, Akira Yamaguchim, Naoya Imae1'2,
Hirotsugu Nishido® (1. SOKENDAI, 2. NIPR, 3. OUS)
2:15 PM - 2:30 PM

[R5-14] The complex shock metamorphism history
recorded in the Padvarninkai
*Masaaki Miyahara1, Akira Yamaguchiz, Eiji Ohtani® (1.
Hiroshima Uni. Sci., 2. NIPR, 3. Tohoku Uni. Sci.)
2:30 PM - 2:45 PM

[R5-15] Heating experiments of maskelynite in Zagami
and EETA 79001 Martian meteorites: Implication
for their shock metamorphism
*Risa Shikina' (1. Tokyo Uni. Sci.)
2:45 PM - 3:00 PM

[R5-16] Microstructural observations of quartz from the
basement rocks of the Chicxulub impact structure
and shock pressure estimation
Riho Tani2'1, *Naotaka Tomioka1, Masahiro Kayama3,
Chang Yu 3, Hirotsugu Nishido4, Kaushik Dasz, Auriol
Rae5‘6, Ludovic Ferriére7, Sean Gulicks, Joanna Morgan5,
IODP-ICDP Expedition 364 Scientists (1. Japan Agency

for Marine-Earth Science and Technology, 2. Hiroshima
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University, 3. University of Tokyo, 4. Okayama University
of Science, 5. Imperial College London, 6. Albert-
Ludwigs-Universitat Freiburg, 7. Natural History Museum
Vienna, 8. University of Texas at Austin)
3:00 PM - 3:15PM

[R5-17] Laser-shock compression experiments of
forsterite coupled with XFEL diffraction
*Takuo Okuchi1, Narangoo Purevjav1, Norimasa Ozakiz,
Yusuke Seto3, Toshinori Yabuuchi* (1. Okayama Univ.,
2. Osaka Univ., 3. Kobe Univ., 4. JASRI)
3:15PM - 3:30 PM

[R5-18] Inclusions within olivine in Esquel pallasite
*Terumi Ejima1, Azumi Yoneyama1, Masahide Akasakaz,
Yoshiaki Kon3, Takafumi Hirata® (1. Shinshu Univ., 2.
Shimane Univ., 3. AIST, 4. Univ. Tokyo)
3:30 PM - 3:45PM

[R5-19] Crystallization history of unusual petrological
textures in the NWA 7203 angrite
*Hideyuki Hayashi1, Takashi Mikouchi?, Martin Bizzarro®

(1. EPS, U. Tokyo, 2. UM, U. Tokyo, 3. U.

Copenhagen)
3:45 PM - 4:00 PM

[R5-20] Reproduction of oxygen fugacity of upper
atmosphere based on artificial micrometeorites
*Hiroshi ISOBE Isobe' (1. Faculty of Advanced Science
and Technology, Kumamoto University)
4:00 PM - 4:15 PM

[R5-21] Quenched indicator of carbon-bearing process:
Extraterrestrial case
*Yasunori Miura' (1. Post-Yamaguchi Uni.Sci., Uni. of
Toronto)

4:15 PM - 4:30 PM

A-117

Oral presentation

S1: Earth materials science in igneous processes

(Special Session)
Chairperson:keiko Matsumo, Mayumi Mujin, Morihisa Hamada
10:00 AM - 12:00 PM A-117 (East zone 1)

[S1-01] Reconstruction of lithosphere-asthenosphere
boundary in arc settings by geobarometry of
spinel peridotites from Ichinomegata, NE Japan
*Yuto Sato', Kazuhito Ozawa' (1. Univ. Tokyo Sci.)

10:00 AM - 10:15 AM

[S1-02] Native iron formation during mantle
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metasomatism recorded in a mantle xenolith from
Aitutaki island, Cook islands
*Norikatsu Akizawa1, Kazuhito Ozawaz, Wallis Richard
Simonz, Akihiro Tamura3, Tatsuhiko Kawamoto4, Atsushi
YasumotoS, Chihiro Ohshima1, Akira Ishikawa6, Tetsu
Kogiso’” (1. AORI, The Univ. Tokyo, 2. Dept. Earth and
Planetary Sci., The Univ. Tokyo, 3. Dept. Earth Sci.,
Kanazawa Univ., 4. Dept. Geoscience, Shizuoka Univ., 5.
Hiruzen, 6. Earth and Planetary Sci., Tokyo Tech., 7.
Grad. Sch. Hum. and Environ. Stud., Kyoto Univ.)
10:15 AM - 10:30 AM

[S1-03] Estimating timescales of chemical diffusion in
melts utilizing a holocrystalline composite dike
*Ayu Yamazakﬂ, Tetsuo Kawakami1, Fumiko Higashino2

(1. Kyoto Uni. Sci., 2. Okayama Uni. Science)

10:30 AM - 10:45 AM

[S1-04] Analysis of volatiles in melt inclusions of the
Myoko Sekiyama (43 ka) and Kannoki (41 ka)
eruptions
*Morihisa Hamada1, Estelle F. Rose-KogaZ, Kenneth T.
Kogaz, Takayuki Ushikubo1, Kenji Shimizu1, Hideo
Harada®, Yoshiaki Yamaguchi® (1. JAMSTEC, 2.
Laboratoire Magmas et Volcans, 3. Shinshu University)
10:45 AM - 11:00 AM

[S1-05] Melt inclusions in a gabbro xenolith of the Izu-
Oshima 1986 eruption
*Hidemi Ishibashi1, Oida Ryoya1, Atsushi Yasudaz,
Natsumi Hokanishiz, Tatsuro Chiba® (1. Shizuoka Univ.,
Sci, 2. Univ. Tokyo, ERI, 3. Asia Air Survey)
11:00 AM-11:15 AM

[S1-06] The color of volcanic glass: A case study of ash
from the 2018 eruption of Shinmoedake volcano,
Japan
*Keiko Matsumoto' (1. Geological Survey of Japan,
AIST)
11:15AM -11:30 AM

[S1-07] Groundmass crystallization experiments of an
andesitic pumiceunder low vapor pressure
*Hiroki Yasukawa', Mayumi Mujin', Michihiko
Nakamura1, Shizuka Otsuki® (1. Tohoku Uni. Sci., 2.
Nittetu Technology)
11:30 AM - 11:45 AM

[S1-08] TEM observation of microtexture of the
groundmass pyroxene crystals in the ejecta of the
Shinmoedake 2011 eruption
*Shota Okumura', Akira Miyake' (1. Kyoto Uni. Sci)
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11:45 AM - 12:00 PM

Oral presentation

R8: Metamorphic rocks and tectonics
Chairperson:Yusuke Endo, Yoshihiro Nkamura
2:00 PM - 4:30 PM A-117 (East zone 1)

[R8-01] Zircon—- monazite- garnet behaviours during high-
grade metamorphism in the Kontum Massif,
Vietnam
*Vuong Thi Sinh Bui1, Yasuhito Osanaiz, Nobuhiko
Nakanoz, Tatsuro Adachiz, Ippei Kitanoz, Masaaki
Owada® (1. ISGS, Kyushu Univ., 2. SCS, Kyushu Univ.,
3. Sci, Yamaguchi Univ.)

2:00 PM - 2:15 PM

[R8-02] LA-ICP-MS zircon U-Pb ages from Oshima
metamorphic rocks and their tectonic background
*Yasuhito Osanai1, Ippei Kitano1, Nobuhiko Nakano1,
Tatsuro Adachi’, Sinh Vuong Bui', Masayuki Komatsu?

(1. Kyushu Univ., SCS., 2. Ehime Univ., Sci.)
2:15PM - 2:30 PM

[R8-03] Excess Argon behavior in Dora Maila
*Tetsumaru Itaya1, Hironobu Hyodoz, Takeshi Imayama2

(1. HIGC, 2. IFST, Okayama Univ. of Sci.)
2:30 PM - 2:45 PM

[R8-04] Electron back-scattered diffraction data of the
Himalayan HP and UHP eclogites
*Hafiz Ur REHMAN' (1. Kagoshima University)

2:45 PM - 3:00 PM

[R8-05] Sadanagaite in SiO, phase-bearing Sulu UHP
eclogites
*Masaki ENAMI, Yui KOUKETSU?, Katsuyoshi
MICHIBAYASHI?, Tomoki TAGUCHI® (1. Nagoya Uni., 2.
Nagoya Uni. Envi., 3. Kyoto Uni.)

3:00 PM - 3:15PM

[R8-06] Temperature reconstructions of rocks deformed
at shallow crustal depths: implications of calcite
thermometry from MBT and NT rocks of Himachal
Himalayas
*Dyuti Prakash Sarkar1, Jun-ichi Ando1, Akihiro Kanog,
Hirokazu Kato®, Gautam Ghosh?, Kaushik Das' (1.
Hiroshima Univ., 2. Presidency Univ., 3. Tokyo Univ.)

3:15PM - 3:30 PM

[R8-07] U-Pb zircon geochronology of pre- to post-
tectonic granite emplacement across the South
Delhi Fold belt, India: Implication towards the age

of transpressive orogeny
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*Kaushik Das1, Kalyanbrata Hatui2, Anupam
Chattopadhyayz, Hikaru Sato' (1. Hiroshima University,
Science, 2. University of Delhi)
3:30 PM - 3:45 PM

[R8-08] Blueschist facies impure metachert as remarkable
oxygen- and overlooked water-carriers in the
subduction zone
*Wataru J YABUTA1, Takao HIRAJIMA! (1. Grad. Sci.,
Kyoto Univ.)
3:45 PM - 4:00 PM

[R8-09] Significance of talc-calcite vein from the Yaeyama
metamorphic rocks
*Masahiro Yoshikawa', Kenji Asakura’, Takao Hirajima1

(1. Kyoto Uni.)

4:00 PM - 4:15 PM

[R8-10] Metamorphism and geochronology of epidote
blueschists and eclogitic rocks from the Gotsu
area, SW Japan
*Akira Takasu1, Fazle Md Kabirz, Shunsuke Endo1,
Weimin Li* (1. Shimane Univ., 2. Fujii Consulting
&Associates, 3. Jiling Univ. Chaina)
4:15 PM - 4:30 PM
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A-presentation space

Poster presentation
S1: Earth materials science in igneous processes

(Special Session)
9:30 AM - 5:00 PM A-presentation space (East zone 1)

[STP-01] Size-dependent residual pressure of fluid
inclusion in mantle xenolith
*Yuuki Hagiwara1, Junji Yamamoto® (1. Hokkaido Uni.
Sci., 2. Hokkaido Uni. Museum.)
9:30 AM - 5:00 PM

[S1P-02] In-situ observation of growth behaviors of Fe and
Pt particles in a silicate melt
*Mayumi Mujin', Michihiko Nakamura', Megumi
Matsumoto' (1. Tohoku Univ. Sci.)
9:30 AM - 5:00 PM

[STP-03] Reexamination of the relationship between
Sambe- Ukinuno and Sakate tephras based on
refractive indices and chemistry of tephra
components
*Seiji Maruyama' (1. KFT)
9:30 AM - 5:00 PM

A-presentation space

Poster presentation

S2: Water Rock Interaction (Special Session)
9:30 AM - 5:00 PM A-presentation space (East zone 1)

[S2P-01] Kinetics of serpentinization constrained from
olivine dissolution rate at hydrothermal
conditions
*Ryosuke Oyanagi1, tatsu kuwatani1, katsuhiko suzuki’

(1. JAMSTEC)
9:30 AM - 5:00 PM

[S2P-02] Formation conditions of epidote in lower crustal
olivine gabbros of the Oman ophiolite
*Yamato Tateishi1, Toshio Nozaka' (1. Okayama
Univ.)

9:30 AM - 5:00 PM

[S2P-03] Experimental simulation of lower crust
hydration: preferential plagioclase reaction in
the plagioclase + clinopyroxene system
*Takayuki Nakatani1, Michihiko Nakamura® (1. AIST,
2. Tohoku Univ., Sci.)

9:30 AM - 5:00 PM
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[S2P-04] Analysis of dehydration processes in atomic
scale of hydrous minerals by neutron scattering
and transmission electron microscopy
*Takuo Okuchi1, Narangoo Purevjav1, Yusuke Setoz,
Naotaka Tomioka3, Kaoru Shibata4, Takeshi Yamada®

(1. Okayama Univ. IPM, 2. Kobe Univ., 3. JAMSTEC, 4.
JAEA, 5. CROSS)
9:30 AM - 5:00 PM

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

mineralogy
9:30 AM - 5:00 PM A-presentation space (East zone 1)

[R2P-01] Structural study of hali yne by single crystal X-
ray diffraction experiment
*Shunichiro Nozokido1, Takahiro Kuribayashi1, Toshiro
Nagase? (1. Tohoku Uni.Sci., 2. Tohoku Uni.Mus.)
9:30 AM - 5:00 PM

[R2P-02] Preparation of Cs* and Er*" exchange forms of
GTS-type Na titanosilicate and their cation
distributions
*Keiko Fujiwara1, Naomi Kawata1, Akihiko Nakatsuka'

(1. Yamaguchi Uni.Sci. and Tech. for Innov.)

9:30 AM - 5:00 PM

[R2P-03] Temperature dependence of crystal structure of
Mirabilite(Na,SO, - 10H,0)
*Ryutaro lkeda', Atsushi Kyono' (1. Tsukuba Uni.Life
and Environmental Sciences.)
9:30 AM - 5:00 PM

[R2P-04] Crystallographical analysis for morphology of
kutnohorite
*Mitsuyoshi Kurita1, Toshiro Nagase1, Takahiro
Kuribayashi', Hiroyuki Imai® (1. Tohoku Uni. Sci., 2.
Kinseki zoukei studio)
9:30 AM - 5:00 PM

[R2P-05] Synthesis and luminescence of Ce-doped
merrillite
*Shintaro Niiyama1, Reiko Simuraz, Kazumasa
Sugiyama® (1. Tohoku Univ. , 2. IMRAM, Tohoku
Univ., 3. IMR, Tohoku Univ.)
9:30 AM - 5:00 PM

[R2P-06] Study on magnetite-maghemite-hematite
transformation
*Ilbuki Kinebuchi1, Yoshinari Sano1, Atsushi Kyono1

(1. Univ Tsukuba. Life.)
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9:30 AM - 5:00 PM

[R2P-07] Mineralogical study on acicular magnetite
exsolution in plagioclase
*Ryo Sugaya', Masahiko Sato', Toshihiro Kogure1 (1.
Univ. Tokyo, Sci.)
9:30 AM - 5:00 PM

[R2P-08] Possible amorphous mineral included in the
Tsuchihashi sericite rock
*Koichi Takeuchi1, Kazumasa KIsuZ, Seiichiro Uehara3,
Yoshihiro Kuwahara4, Akira Ohwada5, Masaharu
Takebe® (1. Non, 2. Ceramic Research Center of
Nagasaki, 3. Kyushu Univ. Sci., 4. Kyushu Univ. S. C. S,
5. AIST, 6. Tsuchihashi mining Co.)
9:30 AM - 5:00 PM

[R2P-09] Synthesis Condition and Iron Valence in
Vivianite
*Kohei Chiba1, Eriko Ohshimaz, Misaki Takahashig,
Kazumasa Sugiyama® (1. NIT Ichinoseki Col., Adv.
Chem. Eng., 2. NIT Ichinoseki Col., Dept. Eng. Fut.
Innov., Div. Chem. Eng. &Bio., 3. NIT Ichinoseki Col.,
Dept. Chem. Eng., 4. Tohoku Univ., IMR)
9:30 AM - 5:00 PM

[R2P-10] Growth of a solid solution crystal: selective
adsorption and kink kinetics
*Masao Kitamura1, Kiiko Katsunoz, Toshiharu Irisawa®

(1. Non, 2. Seikei Univ., 3. Gakushuinn Univ.)

9:30 AM - 5:00 PM

[R2P-11] Growth process of low-symmetry trapiche
emeralds
*chihiro kaino' (1. Tohoku Uni. Sci.)
9:30 AM - 5:00 PM

[R2P-12] Electronic state of pyrite structure
*Ruka Yoneyama1, Fumiya NORITAKE®® (1. University
of Yamanashi,Eng., 2. University of Yamanashi, 3.
RIKEN)
9:30 AM - 5:00 PM
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Epifanio Vaccaro' (1. Tohoku Univ., 2. Ritsumeikan
Univ., 3. GIG/CAS, 4. Kyoto Univ., 5. JAMSTEC, 6.
Marine Works Japan, 7. JAXA/ISAS, 8. JASRI/SPring-8,
9. GSJ/AIST, 10. NHM in London)
9:30 AM - 5:00 PM

[R5P-02] Metamorphic temperature analysis of H
chondrites: An attempt using revised Lindsley's
pyroxene thermometer
*Ryo Uehara', Yoshihiro Kuwahara?, Kazuhiko
Shimada4, Yoshihiro Nakamuta3, Seiichiro Uehara4,
Taturo Adachi® (1. Kyushu Uni. ISGS., 2. Kyushu Uni.
SCS., 3. Kyushu Uni. Mus, 4. Kyushu Uni. Sci, 5.
Kyushu Uni. Arch)
9:30 AM - 5:00 PM

Poster presentation

R8: Metamorphic rocks and tectonics
9:30 AM - 5:00 PM A-presentation space (East zone 1)

Poster presentation

R5: Extraterrestrial materials
9:30 AM - 5:00 PM A-presentation space (East zone 1)

[R5P-01] TEM observations of a cosmic symplectite in the
Acfer 094 meteorite
*Megumi Matsumoto1, Akira Tsuchiyama2’3, Akira
Miyake4, Naotaka Tomioka5, Motoo Ito®, Yu Kodama®,
Junya Matsuno4, Masahiro Yasutakez, Aiko Nakato7,

Kentaro Uesugis, Akihisa Takeuchig, Tsukasa Nakanog,

©lJapan Association of Mineralogical Sciences

[R8P-01] Mineralogical Heterogeneity of UHP garnet
peridotite in the Bohemian Massif, Czech
Republic
*Juliah Wangari Muriuki1, Daisuke Nakamura1, Takao
Hirajima®, Martin Svojtka ® (1. Okayama Uni., 2. Kyoto
Uni., 3. Institute of Geology CAS)

9:30 AM - 5:00 PM

[R8P-02] Estimation of P-T path of garnet peridotite from
a northeastern part of the Su-Lu region, China
*Yu Oikawa1‘2, Daisuke Nakamura1, Takao Hirajimaz,
Tomoaki Morishita®, Akihiro Tamura®, Hajime Yamane'

(1. Okayma Uni. Sci., 2. Kyoto Uni. Sci., 3. Kanazawa
Uni. Sci.)
9:30 AM - 5:00 PM

[R8P-03] Impure metacherts, archives of multi-stage
mineral growth, portray the shallower part of the
subduction zone
*Wataru J YABUTA1, Takao HIRAJIMA! (1. Grad. Sci.,
Kyoto Univ.)

9:30 AM - 5:00 PM

[R8P-04] Petrography of greenschist rock collected near
the southwest border of Munakata City, Fukuoka
Pref., Japan
*Shunji TOJO' (1. Fukuoka Kyoiku Daigaku)

9:30 AM - 5:00 PM

[R8P-05] Chemical compositions of metamorphic rocks in

the Kanzaki City, Saga Prefecture.

*Tomoharu Miyamoto' (1. Kyushu University)
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9:30 AM - 5:00 PM

[R8P-06] Microstructure in Pyroxene of Ultra-High
Temperature Metamorphic Rock from Antarctica
*Shoichi Toh1, Tomoharu Miyamoto2 (1. Fukuoka
Univ. Sci., 2. Kyushu Univ. Sci.)
9:30 AM - 5:00 PM

[R8P-07] Metamorphic textures and garnet REE variation
of Fe-Al-rich granulites in north S@ r Rondane
Mountains, East Antarctica
*Sotaro Baba1, Yasuhito Osanaiz, Nobuhiko Nakanoz,
Tomokazu Hokada3, Tatsuro Adachiz, Tsuyoshi
Toyoshima* (1. University of the Ryukyus, Edu., 2.
Kyushu University, 3. National Institute of Polar
Research, 4. Niigata University, Sci)
9:30 AM - 5:00 PM

[R8P-08] Corundum and quartz inclusions in pelitic gneiss
from Se r Rondane Mountains, East Antarctica
*Tomokazu Hokada1'2, Yasihito Osanai3, Nobuhiko
Nakano3, Tatsuro Adachig, Tsuyoshi Toyoshima4,
Sotaro Baba® (1. National Institute of Polar Research,
2. The Grauate University of Advanced Studies, 3.
Kyushu University, 4. Niigata University, 5. University of
the Ryukyus)
9:30 AM - 5:00 PM

[R8P-09] Geology of the eastern Dronning Maud Land,
East Antarctica: Missing link to Sri Lanka
Kazuyuki Shiraishi1, *Tomokazu Hokada1'2, Yoshikuni
Hiroi1'3, Yoshihumi Nogi1’2, Yoichi Motoyoshi1'2 (1.
National Institute of Polar Research, 2. The Grauate
University of Advanced Studies, 3. Chiba University)
9:30 AM - 5:00 PM

[R8P-10] The variation of detrital zircon provenance for
crystalline schists of the Sangun metamorphic
belt in the northern Kyushu, Southwest Japan
*Ippei Kitano1, Yasuhito Osanai1, Nobuhiko Nakano1,
Tatsuro Adachi’ (1. SCS, Kyushu Univ.)
9:30 AM - 5:00 PM

[R8P-11] Pressure- temperature condition of pelitic
gneisses from the Mutis Metamorphic Complex,
Timor Island, Indonesia
*Fransiska Ayuni Catur Wahyuandari1, Yasuhito
Osanai', Nobuhiko Nakano', Tatsuro Adachi’,
Nugroho Imam Setiawan? (1. Kyushu University, 2.

Universitas Gadjah Mada)

9:30 AM - 5:00 PM

[R8P-12] Reaction microstructures in corundum-bearing

©lJapan Association of Mineralogical Sciences
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granulite at western boundary of Eastern Ghats
Belt, India
*Fumihiko Sato', Kaushik Das' (1. Hiroshima Uni.
Grad. Sci.)
9:30 AM - 5:00 PM

[R8P-13] Deformation characteristics of constituent
material of slickenside
*Jun-ichi Ando1, Naotaka Tomiokaz, Hiroyuki Kagi3,
Takehiro Hirose? (1. Hiroshima Univ., 2. Kochi Core
Center, 3. Univ. Tokyo)
9:30 AM - 5:00 PM

[R8P-14] Deformation characteristics of antigorite
serpentinites exposed at Sasaguri area, Fukuoka
Prefecture
*Yuki Iwasaki1, Jun-ichi Ando1, Das Kaushik1, Dyuti
Prakash Sarkar1, Seiichiro Ueharaz, Hiroaki Ohfuji3 (1.
Hiroshima Uni. Sci., 2. Kyushu Uni., 3. Ehime Uni.)
9:30 AM - 5:00 PM

[R8P-15] Constraint on the low-temperature mylonite and
phyllonite formations along the Median Tectonic
Line in the Oshika district, Nagano
*Yoshihiro Nakamura' (1. AIST)
9:30 AM - 5:00 PM

[R8P-16] Polymetamorphic history of the Oki Gneiss
inferred from monazite and xenotime CHIME
petrochronology
*Shunsuke Endo’, Hiroshi Yoshida' (1. Shimane
Univ.)
9:30 AM - 5:00 PM
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Oral presentation
R2: Crystal structure, crystal chemistry, physical properties of minerals,

crystal growth and applied mineralogy
Chairperson:Makoto Tokuda, Atsushi Kyono, Yurie Nakamura
Fri. Sep 20, 2019 9:15 AM - 12:00 PM Lecture la (Lecture)
[EE ]

&M 5: R2-01~R2-04

H18F ffi: R2-05~R2-08

i REST: R2-09~R2-11

[R2-01] CL analysis for the gravitational influence on crystal habit of quartz.
*Momoko Yoshimi', Toshiro Nagasez, Takahiro Kuribayashi1, Hiroyuki Imai®, Toshiro Okada® (1.
Tohoku Univ., sci., 2. Tohoku Univ., museum, 3. Kinseki Zoukei Studio, 4. Wajirogaoka junior high
school)
9:15 AM - 9:30 AM

[R2-02] Raman spectroscopic study of tridymite modifications
*Masami Kanzaki' (1. IPM, Okayama U.)
9:30 AM - 9:45 AM

[R2-03] Growth of Quartz, Tridymite and Cristobalite in a CaO-MgO-Li,0-V, O, Flux
System
*Toshiya Abe' (1. Yamaguchi Univ. Sci.)
9:45 AM - 10:00 AM

[R2-04] How do silicon atoms diffuse in silicate liquids?
*Fumiya Noritake' (1. Univ. Yamanashi)
10:00 AM - 10:15 AM

[R2-05] Effect of the lonic Radius of Monovalent lons on Octacalcium Phosphate
Formation
*Yuki Sugiura Sugiura’, Yasuko Saito?, Takashi Endo?, Yoji Makita' (1. AIST HRI, 2. AIST RISC)
10:15 AM-10:30 AM

[R2-06] Variation of iron species in plagioclase crystals by X-ray absorption fine
structure analysis
*Nakada Ryoichi1, Masahiko Satoz, Masashi Ushioda3, Yujiro Tamura4, Shinji Yamamoto* (1.
JAMSTEC, 2. Univ. of Tokyo, 3. AIST, 4. Yokohama National Univ.)
10:30 AM - 10:45 AM

[R2-07] Fundametal study of charge transfer and magnetic structure transfer of Mn,_
[Fe 04 as a function of pressure.
*Takamitsu Yamanaka', Takanori Hattori®, Kazuki Komatsu®, Yuki Nakamoto®, Saqib Rahman', Lin
Wang1, Ho-kwang Mao', Naohisa Hirao® (1. HPSTAR, 2. Japan Photon Accelerator Complex
Material and Life Experimental Facility (MLF), 3. Geochemical Research Center University of Tokyo,
4. KYOKUGEN Center for Science and Technology under extreme Condition, 5. R IKEN JASRI
SPring-8)
10:45 AM - 11:00 AM

[R2-08] Single-crystal synchrotron X-ray diffraction study on a new ALSi,O, phase
synthesized at the condition of 15.5 GPa and 2473 K

*Takahiro Kuribayashi1, Youmo Zhouz, Hiroaki Ohfujiz, Tetsuo Irifune®® (1. Tohoku Univ., 2.
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Ehime Univ. GRC, 3. Inst. Tech. Tokyo. ELS)
11:00 AM - 11:15 AM

[R2-09] Synthesis of polycrystalline In,O, and oxygen defect chemistry
*lsao Sakaguchi', Noriko Saito', Taku Suzuki' (1. NIMS)
11:15AM - 11:30 AM

[R2-10] Toward ultrahigh-pressure synthesis of transparent nano-polycrystalline
jadeite
*Tetsuo Irifune’, Keisuke Mitsu', Akihiro Yamada® (1. Ehime Univ., GRC, 2. Univ. Shiga Pref. Univ.,
School of Eng.)
11:30 AM - 11:45 AM

[R2-11] A unique arsenic crystalline phase with an ordered arrangement of low- and
high-pressure structure parts
*Akira Yoshiasa Yoshiasa1, Makoto Tokudaz, Masaaki Misawa® (1. Kumamoto University, 2.
Tohoku University, 3. Kyushu Sangyo University)
11:45 AM - 12:00 PM
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CL analysis for the gravitational influence on crystal habit of quartz.

Momoko Yoshimi *(Tohoku Univ.), Toshiro Nagase (Tohoku Univ.), Takahiro Kuribayashi (Tohoku Univ.),

Hiroyuki Imai (Kinseki Zoukei Studio), Toshiro Okada (Wajirogaoka junior high school)

XL ®IT KEDOEREIZELINL D FE2R1E L,
ZEARE {1011} X O z{0111} & #E i
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JiE & BRI RAE TR A R,

EB NSRBI EERE P
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THELOX DD D, drigwer ! drupper D FEIEH
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B, FHIB X OERPAT—IZBITB ETD
ZEH AR ORI E 2 TIX AT —V T
TE LB EMNE T 2IEEOB LI 5
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Keywords: quartz, crystal habit, cathode luminescence method

*Corresponding author: momoko.yoshimi.t5@dc.tohoku.ac.jp
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Raman spectroscopic study of tridymite modifications
Masami Kanzaki (IPM, Okayama U.)

Tridymite modifications stable at ambient conditions (PO-10, MC, MX-1) were studied by Raman
spectroscopy including low-frequency region. Compiled spectra allow us to identify those
modifications in natural rocks and synthetic samples. Temperature-induced transitions were also
studied up tp 500 °C starting from synthetic MC. Our result was mostly consistent with previous study
of Hirose et al. (2005), but it also revealed significant changes at the low-frequency region for the first
time. Although the anticipated soft mode for OC/HP transition was not observed, a low-frequency peak
of OC disappeared at around 470 °C, suggesting much higher transition temperature than that of

previous X-ray diffraction studies.
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mz D7 2 v llE TR ->T, ZIF
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WZDWTIE, SR SR EZPIE T &
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SbTET B EBTh o,
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T, Hirose et al.(2005) & (Z(Z[A] U G 5%
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Figure 1. Raman spectra of MC, MX-1 and PO-10
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7o Z0UR, T DZALZ OC/HPHATS & ik
L7223, [M¥mETR o i % 2 ORI E (Y
380 °C)k h bk hE k3,

Reference:

Hirose et al. (2005) JMPS, 100, 55-69.

Kimura et al. (2005) Meteor. & Planet. Sci., 40,
855-868.

Keywords: tridymite, Raman spectroscopy, polytypes,
phase transition
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Growth of Quartz, Tridymite and Cristobalite in a CaO-MgO-Li,0-V,0s
Flux System

Toshiya Abe* (Yamaguchi Univ.)
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Keywords: growth, flux, quartz, tridymite, cristobalite

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

@Japan Association of Mineralogical Sciences.
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How do silicon atoms diffuse in silicate liquids?
Fumiya NORITAKE"(University of Yamanashi, RIKEN)

Mathematical-physical modeling of transportation phenomena in silicate liquids is important and
challenging topic in physics, Earth science, metallurgy, and glass technology. Some thermodynamics-
based theories for transportation coefficients in the silicate liquids indicates importance of the
configurational entropy (Adam & Gibbs, 1965; Richet & Bottinga, 1994). Discussion of the entropy
should become easier using lattice model, moreover, it would give atomistic insights into the silicate
liquids. If the modeling the silicate liquids into simple lattice model is possible, we should know
elemental processes of diffusion network forming elements (Si and O). There are some hypotheses for
diffusion mechanism of network forming elements. For instance, Xue et al. (1991) proposed that 5-
coordinated Si species is intermediate state for diffusion from NMR spectroscopy. On the other hands,
Kubicki & Lasaga (1993) reported that Si atoms diffuse via 3-coordinated Si species from molecular
dynamics simulations. Knowledge about conditions that enables Si atoms to diffuse is also important.
They also suggested that Si atoms need bond-breaking event to diffuse. Moreover, our recent study
(Noritake & Kawamura, 2016) reported that synchronized bond-breaking is needed for diffusion of
network forming elements from relationship between diffusivity and bond-exchanging rate.

In this study, I performed molecular dynamics simulations of sodium silicate liquids (Na>O *nSiO»,
n =1, 2, 3, and 4) at atmospheric pressure consist of approximately 10,000 particles with varying
temperature. Adding to ordinary analysis methods, I analyzed mean square displacement of non-bond
exchanged network forming elements, difference between lifetime obtained from pair function and bond
exchange rate, distribution of time for bond exchanging event, collective function (Noritake, 2017) and
its relation between jump distance, self/distinct part of van Hove function of network forming elements
classified into Q" species and BO/NBO, ring structure from graph theory, and radial distribution function
of synchronized bond breaking event. The silicon diffusion mechanism in silicate liquids will be

discussed using detailed analyses written above.

Keywords: Silicate Liquids, Molecular Dynamics Simulations

*Corresponding author: fnoritake@yamanashi.ac.jp
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Effect of the Ionic Radius of Monovalent lons on

Octacalcium Phosphate Formation
Yuki Sugiura® (AIST-HRI), Yasuko Saito (AIST-RISC),

Takashi Endo (AIST-RISC), Yoji Makita (AIST-HRI)

Octacalcium phosphate (OCP), a layered
calcium phosphate compound, is an attractive
material for new medical combination products.
OCP is fabricated primarily from soluble calcium
salt via an aqueous-mediated hydrolysis process.
The co-existing cations are likely to be
incorporated into the OCP unit lattice during this
process and affect the development of the OCP
crystal structure and its thermodynamic stability.
However, the key parameters of the co-existing
cations, such as the ionic radii and charge number,
that affect OCP formation are still unclear. In this
study, we focused on the ionic radius of each
monovalent ion of alkali metal ions (Li*, Na*, K*,
Rb*, and Cs*) for OCP incorporation and
CaHPO4-2H,O (DCPD)-
(NH4),HPO4 system with alkali metal salts. There

formation in a

was little incorporation of Li into the OCP unit
lattice at low concentrations, whereas Li was

incorporated into the OCP unit lattice as a

conjugate form of NHy4 and K, which have ionic
radii that are larger than Ca, resulting in a HPO4—
OH layered structure in the OCP unit lattice. The
Na concentration increased hyperbolically and
was incorporated into the OCP unit lattice,
resulting in a HPO4—OH layered structure in the
OCP unit lattice. By contrast, Li, K, and Rb
resulted in the HPO4—OH layer in the OCP unit
lattice at low concentrations and attenuated OCP
formation at high concentrations. Cs only
exhibited an attenuation effect on OCP formation.
Considering the differences between the Ca ionic
radius (1.00 A) and those of alkali metal ions, the
alkali metal ionic radii that were smaller than
~1.5 times the Ca ionic radius could be
incorporated into the OCP unit lattice, whereas
those greater than ~1.5 times the Ca ionic radius

exhibited an inhibiting effect on OCP formation.

Keyword: U UBEA VS 7 A, BRI, "AF~T VTN, "L FIRFTIB—a

2 I&HC: yuki-sugiura@aist.go.jp
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Variation of iron species in plagioclase crystals by X-ray
absorption fine structure analysis

Ryoichi Nakadal*, Masahiko Sato23, Masashi Ushioda3, Yujiro Tamura4, and Shinji
Yamamoto4 (1 JAMSTEC, 2 Univ. of Tokyo, 3 AIST, 4 Yokohama National Univ.)

Valence state of Fe in plagioclase varies among crystals separated from the same
plutonic rock. Two different sites are confirmed as a host of Fe in plagioclase from the
same rock. Lmredge XANES is more suitable for speciation analysis because K-edge
XANES underestimate the contribution of tetrahedral Fe.

LIZLHITH>

RO EAFIIIBER~ 72 7 A b
LELEEENTODERMON TS, B
W~ 722 A MEIREETIC I 7 m oA
ALUTFO= T X ZA M o5RR7
HERTHY, HHIBEKIE RO,
XIOREBIC AR DR Y — A & LTIk
E%%@fmé.b#b,%%vﬁ*&4b
(BT D0 5EIE e <, TDFEHA T =X L
IRMATH S, AKBIFETIE, =721 b
HERRIFREZ BEE L, MO FIEIC

2 RHR A B AR O BB T 24T D
KEPHE ST

AHFZETIX, I x Y ¥ Duluth complex
(FC1) & =JTIREE LA S5k (MT) 7254
RARA 2B L, 2y AR5 TR
ROato=rx24 MEAREEZRE LI,
SPring-8 BL27SU T Fe-Lm /i XANES
738r, KEK-PF BL-12C T Fe-K 5iii XANES
G3HT B OY EXAFS G342 17 - 72
Key words: XAFS, plagioclase, magnetic anomaly

*Corresponding author: nakadar@jamstec.go.jp

@Japan Association of Mineralogical Sciences.

KHERLBE>
FC1 oot L7efMRAT O~ 73244
A EIT YT 300ppm FEETH 72D
2L, MT ORHEA TR FIRULF TH
BERIT D D ZAl#kR Sy D FI A X
KH@%EE%ﬁ@LT&M?%ok@’
%L MT OfEATIL 0.75 Thotz. OF
D, ZARERE S D% MT OFHE A TILEER
~ TR EA NaHEN DR, —J7 T =gk
B30 720y FC1 ORHRA TIIBEE~ 71
FMEHBERZNEWIFERTH 2. F

7o, BERREERILO S A ENIZIEFE LY FC1
OFEEL R T 2 3EHD Fe-K i EXAFS 2347
Mo, FRF T LITREA T TORRORNLER
FERBRRDFENER I, REAT TSOR
MBI Z 5 L0 b &R CREERELN
HEvA L7z R S vz, 2 b OfERIE
INETITbRTEL LIS TIEES
NRWHRTH Y, REABEMS TOST%
112 BEMAZRL TN,

> 7.
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Mns-<FexO4EBEARDOEET OEMNBE L BIUBELE
PER-SRBERYE RIEEERE LA GEEEDOEIIR

e, RS, Ma—A® AR, RN, Saqib Rahman',
Lin Wang', Ho—kwangMao', (1. JbFLEERMFAIZEH LN, 2. J-PARC W& - Bl
3. WRURFHBARNT:, 4. RIGOFEERE TR, 5. BRVFAFSCAT  SPring—8)

Fundamental study of charge transfer and magnetic structure change
as a function of pressure of spinel and post-spinel of Mn;_Fe, O, solid solution
T. Yamanaka,* T.Hattori, K.Komatsu, Y.Nakamoto, N.Hirano, S.Raman, L.Wang, H-k Mao

BERICR LU A UL, BUZBRIEMRIEEI Ch D . F T b AN AR LT
b 8 %, AFERTIE M Fe, O [EVAAI Z OV TR EBED LRI B A1 770 5 723 - HGELRED S Mn(25),
Fe(26) TEMEES | Fe*', Fe™', Mn™", M O spinel & post-spinel #3500 2 site 04347 279~ 5 I ZINEET
HD, TEFEHTER CIXBELSINRESY Mn(3.73 fim), Fe(9.54 fim) TH W K& 72750350 . J-PARC
PLANET TP MAEHrEZR %217 572, MnFeO, (2GPa 300K 7 = U R&) o IE e A s A 1
Tam'd’) (ay=are bv2bta  ovcCre) DHT T 72, F-mEBEXUSENTESER, EE XA A
N T—FEERH1T72 > 7=, MnFe,04 (Cubic Fd3m) & MnFeO, (tetragonal 4 /amd) 1% post-spinel H
(CaMn,Oytype  Pbem) ~Esf 92575, HEBEIE Mn #HRROBIINE HITRD L, 7 = VM 26 508
WP 5, FMRIEBEIIHEEERTE L 0RO L, SBRUSERIINIIEIC N R
FEA%IL electron hopping T3 L < #4K3 %, i/ FAHD post-spinel 1 30GPa UL E Tl bz & B8 59
BRG] %7~ L C Band conduction (272572, BEKUEERT DIGA 7> O SAZEDNNEIZ K
WIS 5 Z &, M2k D Jahn-Teller Z0RIIMEI L VI L, {2250 ST/ o7

Phase studies of iron bearing oxide spinels AB,O,4 and post-spinels are essential investigations for geosciences and
fundamental ferrite substances. We studied magnetic and structure transition together with Jahn-Teller (J-T) effect
of Mg ,Fe, O, solid solution by neutron time-of-flight scattering diffraction at extreme conditions up to about 30 GPa at
room temperature at J-JPARC PLANET and electric resistivity measurements under high pressure. Ambiguities in
X-ray structure analyses are driven, because X-ray scattering factors of Fe and Mn are very similar: Fe (26) and Mn
(25). Neutron diffraction has an effective advantage for the precise diffraction study, because of the big difference in
the coherent scattering lengths: Mn (-3.73 fm) and Fe (9.54 fm). Magnetic structure of Mn,FeOy (i4/am’'d’  2GPa
300K ferrimag) has different magnetic moments at the A and B site in the unit cell( ay=are, IM=2b1et  OMCTer)-
X-ray Mossbauer is an excellent and effective facility to detect and define the precise distribution of Fe*" and Fe*" in
the A and B sites. The observed hyperfine structure confirmed the magnetic transition pressure. The observed total
magnetic moment can be evaluated the physical properties with Bohr magnetic quantum number.

Keywords: Mn; Fe,Oysolid solutions  High-pressure study, — Charge transfer.  Magnetic structure transition,

Neutron diffraction study E-mail adderss: T.Yamanaka@cap.ocn.ne,jp
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15.5 GPa, 2473 K TERSHUZHAR AlLSi,O, 4HD
TG CEE SR X HREHTEER

FEMELAERIEK - B8) - EUEER - KEESLEA - ARLESS (295K - GRC)
Single-crystal synchrotron X-ray diffraction study on a new ALSi2O7 phase

synthesized at the condition of 15.5 GPa and 2473 K
T. Kuribayashi* (Tohoku Univ.) , Y. Zhou, H. Ohfuji, and T. Irifune (Ehime Univ.)

(FUAHIT

A;B0; BITWIBBDIES Y1 ICd. )\ OoO07E%E
EOROT 1 "R TEREERENRNISNTL VB,
A, B DrczrOMRESOREAS O I(+1, +6; +2, +5;
+3, +4)H'0. A, B EEITE I SrtsrDITE >k
FE(CKD., EENMBH LT D, HIXIE L77—
A EOHEEYD,SKH0, (3 L WD BEIMESEZIF5.
BHE 93 2 Doy \EADI— Y MNYEEL T =Af2
DF v R VEAEBD &S (TR A LB &= F
1) UBEEZE S TUEHAD S0, 1w NDEEDH>
R vwFHESE B,

BBADIBYI)L—CED T, ALSLO, OFERERED
SEARHENN 15.5 GPa, 2473K D844 CARSH
COHBRERMBOERFIIERN 0L T VB fzsh, B
&R X Ao C K OISR A B 1Sd &
wEHT, ARE TR FHRALSLO, ABDFERISEDR
ECRINUIZDT. ZORERICDVTRET 2.

SR - R

BYEAGRC (CT. 15.5 GPa, 2473 K DS TARLE
NEERbE X SRS ER U, iR X 80
x 40 x 40 mm> Tdp B, X #FnHEA & S5542=(Rigaku,
AFC-7S; MoKa #5/; 50 KV 40 mA)RSTN gt
[EF!REHEES Photon Factory, BL10A (C35UNT. PEE#EY
BEiohE2R YCENZEN T/ IaDiBRRAE
0.70116 A T3, EHEET. BFErES LU
EER(Q1 REHMEA). a = 7.0242(10) A, b =
7.0971(13) A, c = 6.6725(7) A, = 103.455(12)°,
B =99.087(11)°, = 60.548(10)°, V = 281.32(8)
RTo0. 1E(64 REHEH) Tl a = 7.026 A, b=
7.095A, c=6.671 A, o= 103.47°, B= 99.12°, y=

60.55°, V = 281.23 A %45/, MRE(JESEHIR 5
FB. T2 Z = 3 TB. FERHA XORERENS. 260
= 60°D ht, kt, HORBHTITUT, KEBHEY T
e —7lEE UT=(CRIEER 1662 1), Jin7/ 1511
REVEFRL T, FEBEDRERSIN B e T o1
FRSINCSUTEE. SBlIC=RERERU
SIFRLHYRNT &R S R ARRN 3720 Ve, 22
RSE% P1 & U OIS R, Charge Flipping S4(C
E DUz SUPERFLIP U\ CHIHIEE = RE U,
SHELX97 (CRDisSsEDiEs i To Tz, MRTEE
(% R=2.84%, wR2=8.16%,S = 1.125 TH 3.
[EFEEIRFA. oA Ve, Al & S| OBELS
MR ST XRIT B T E32ELL Vb, Al
& Si OFETHTEADE DL TR IHEATEIC Si, 7He
RIECOLTE, \ENEOHER TR L T
Tz, e FEOEREICHITB A/S OEEIRTE,
IR SHEAEEH SR THE LTz,
fapeER
ALSLO, DHSI(S. TEAITERD T FtiE(ABAB
BVEERE L TH0., HERC, RIS BehTs
WIS . TR TVEIRET DL, Si (TS
1 th@ﬂﬁﬂﬁzjiﬁﬁu Al (BT 3 Dl
Do TUEHA[SI10,](3 SHINEHA{SI10,]'E 1 D
@Iﬁ%ﬁﬁb SO, 1= NERFRL T, VIEE
BRSICHECER, L7 7— R atEERSI,0, &
g BIRSEAFRTESN. BN ITUE RS \E
IHHET DD, BISHNCEZ > TUNB.
ANEBE L, ROTRIH NESSE T BSES 1
THBI=D, MRS, =l A ZEOIANE
BEELUT, EEEEER IR 2.

Keywords: Single-crystal X-ray diffraction, crystal structure, ALSi2O7, new high-PT phase

Corresponding Author: t-kuri@tohoku.ac.jp
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B IRBAL A > 2D LGEISIHED SR EBRRRIBIEF

(NIMS) ROZBN. ZREERCTF. $HAID
Synthesis of polycrystalline In,O; and oxygen defect chemistry
(NIMS) Isao Sakaguchi*, Noriko Saito, Taku T. Suzuki
Dense polycrystalline indium oxide (In,O3) was fabricated by the conventional sintering technique.
Especially, we fabricated In,O; with the relative density of 98% by SrO and GeO, doping. Oxygen

diffusion showed the effect of Sr and Ge in In,0O;.

L. #3 LFHC 1300 - 1400°C O K #i e < BEfks
VAR, ALY R8RS 2 & v DIGHD L7, BEMSAROMENZEEIX 98% % B2 5,
IEDID TH A X v 3 D KZELMED A |, PO B2 rL—Y—L L BERRERET

ERMEo [ B BiffoA"E L, N VL BER RGO FHIG % 1T o 72,
LB > TETCWD, Z2DD, C I 55 & S

NETOMRBETIERL ANy FEICKD 1 ICBEREBRO T LA 7 ey b %
LRI LE > TE TS, LaL, N7z, BoNBERBREIE 7 7y 7

Tu% RAF IR ALY AR I > T L E AT S N RFRIL DR & —3 5
9 Zn0, SnO,, In,O, % &' A+ ¥ Y2 %, BRI D IEEAL T 2L X — (3B
T 27-0DKRELEMBEIZ A Sy &1k EIDH/PNSCBMLASr & Gelc kA
KT 2273y 7 RAY =7y bbb, s e LTHEZ 6N 5,
SnO, & In,O, TIFHE DI T Ay o
FIBICWMA ) 227 2y 728 =7y M 10"
Z\, R TIEE % In,0, il A 2
B L. T8 A FFdric B 2 [ K
Al & 17 o 7 A R 2 W T 5,
1. 928
EEEOLA » 27 A(In,0,) % G

Single-crystal

Diffusion coefficient (cm?/s)
S
T

57012, 0.13mol.%® St0 & GeO, % % 0L This study
WL 72 InO, ZREAMKE L, 2ok 108

-19 | | | | ]
RERBE. L7, ZOMEREZHWBE 065 70 75 80 85 90 95

10000/K
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N 8055 - s =5ph (BERR GRC) -+ [LIH BT (IR KT
Toward ultra-high pressure synthesis of transparent

nano-polycrystalline jadeite
Tetsuo Irifune”, Keisuke Mitsu, (GRC, Ehime Univ.), Akihiro Yamada (School of Eng., Univ. Shiga Pref.)

We have been synthesizing various transparent polycrystalline minerals under ultrahigh pressure
using multianvil apparatus. Here, we report the synthesis and some characteristics of transparent
polycrystalline jadeite with grain sizes down to around 200 nm.

1. IFC&HIZ

b A A (jadeite) 1T H ARIHE F2I1C
I . BAOERELTCEBESNL TS,
WHEIIZMEMAETHY . BV EZ RS
TEDNHMOLNTWD A, AR EK OB
PRI E W, Frx i, v VT T U EVEE
ERAWEBEEESRIEICED ., kx5
JEFSE OFBH T LAk IR A BRI ER Y
MATWD, BlifEe AL OFEHF ) Z4%
mibERATWHEN, ZNETILELR
TV EMAEORHBIZ OV THET 5,

2. ERAE

BEJESRKIZIZ, GRCREDOD~ILVLFT
BB AW, HEHE L LT, B
{b®) - IREEYEOIREG W % B TR -
2H L THE LT NaAlSi:Os #lE D 5
ANV TR BERMTREEICLY
S ODHFEWEHEEZBH W, EBRIZEN
10-20 GPa. /& 800-1300°C D &4 T T,
1 BE oMz L v 77 2o kEab & B
fEARBICB IR oTm, —E D EER Tk,
b2z 57O MEARE 28 < Lz,
EINGEEHC R U TP BB BLEE . )
X BREIPTERR . KO SEM - TEM #8142,
B - WHEREEB o7,

3. BRLEEE

b A A OfEf{EIE 900-1000°C £+ 3t T &
S, EANoBEME & bk LR EIX
LR LR Lz, MR 1 R THE L

t AL DOEFEREIT, LAA~PFEHT
HoTl=, Hon=# BT, Irifune et al.
o16)ic kv rmya T —H—F v hIZ
SLTHESRTWS LY, EONRE
WVME CRIBENDN /NS WEANZRD ST,
L2>L., 2 ONEEER T 200-300 nm 2
EUToREIIE N ol=l2, kI
BRI SN D 20 GPa -
1300°C #& £ D 54, INEARERH 2 20 4y &
B LEAMERYITo72, ZO/RE,
BTEHMED EWVEENNE S s (K1) A3,
BAED & Z ARiEE 100 nm LA F O EH I
J AL EBBDITITE > TR, BR
TliE, 2N OREOBHRHEE IS
WTHHETDHITETH D,

B LS EAKREWHZ MR E XA OB
(EWE ) . EAEK 2 mm JE 24 1.1 mm,

[1] Irifune et al. (2016) Nat. Commun., 7, 13753.

Keywords: jadeite, ultra-high pressure synthesis, multianvil apparatus, nano-crystals

*Corresponding author: irifune@dpc.ehime-u.ac.jp
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A unique arsenic crystalline phase with an ordered arrangement
of low- and high-pressure structure parts
Akira Yoshiasa* (Kumamoto Univ), Makoto Tokuda (Tohoku Univ),
Masaaki Misawa (Kyushu Sangyo Univ.)

The crystal structure of Pnm2;-As (pararsenolamprite) is a novel structure in which the basic
portions of metalic grey-As and semi-conductor black-As are alternately arranged at the atomic level.
Total charges are clearly divided into positive and negative in the same elements for the grey-As and
black-As portions, respectively, is of importance. The sequence in which one-dimensional electron
donor and acceptor portions alternate in the layer will be the first description [2].

Ko BmiE g T A h & :@%ﬁd\ﬁﬂ%rﬁﬁ%kﬁmﬁr%

pararsenolamprite 1%, HAAb FEHDOFE =D ENENEEAICHEEL, RUIILEMT
% T H[], SE Y H 7R XtalLAB B 1Ofh - RN Z 0 LB AT
SuperNova % 7= B gl X #REIPTIELIC H gD CHLRE, ETIREEOEWVIL, FRIC

WEZRE L, HJRBEFFEIC LV ERE  dHUEDREOENC X BN 5[2].
D¥Ialb—rvarw#fiolOTHETH
[2]. T OHKEFREDLI(Pim2-As)id, Kl
K EFE Bmab-As (FRYU 4#iE) & milmEMH

& l\\‘ Asl (5]
R3M-As DREEHASFT L~V CRPERS (B 2 R Ve e
1) Lira=— s e E > T2 1), o de od we

HEREIEEATE A L 8 I TH, 2T o IS Oe

DJFF-1X(010) i 2 A T7e8iim EICATE L Tud, e s [,

OB L ORI, (L2 OIS L O%
BETOWEOR IR TH L0, ZEHT 1. pararsenolamprite (Pnm2,-As) & fth o> & &k b

HE U7z, Pnm2,-As N TCOFEEIAED 94.45°1 2%t HH & OREE I [2],

LT, L HREVAEEZFFD A3 (982°) &

AsA (96.3°), /NEWAED Asl (894°) & As2  [1] S. Matsubara et al., Mineralogical Magazine,

(94.0°) DI N—T\Z537i %, Pnm2i-As DJEINES 65, 807 (2001)

L OPHEIHHIO As-As BEE T R3M-As & Bmab-As 2] A.Yoshiasa et al., Sci. Reports, 9, 6275 (2019)

OFRHECH S, https://doi.org/10.1038/541598-019-42561-8

(b)

Keywords: pararsenolamprite, crystal structure, electronic structure, first-principles computational method.
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KBS EHICETIBEPMEDETDHRE

[AASERRE, SEARE L CGRAEKR - Besh), R GRALK - #657 H)
In-situ observation on the superstructure of a high-pressure phase of

hemimorphite

Keitaro Okamoto®, Takahiro Kuribayashi (Tohoku Univ. Sci.), Toshiro Nagase (Tohoku Univ. Mus.)

1, I ZE®IZ
FLGE Zng [S1207] (OH)2-Ho0 1, MHENHEIR
WZ R EL TR T 5, WIREETT

DZERIREIE Imm2 T, SiO4 MU AL ZnOs(OH)

AR EATE S 4G o =woeHd B s,

K53 F-L OH BT HOOLNTZT ¥ RABFET
%o FEARPLIT MU 6 EDAERIND, IR
1% 1& HL07 (SBU: Secondary Building Unit,
1a)% A9 5, #12.5 GPa 2852 SBU 23 [HIHAL .
ZEMBE Pnn2 ~DJENFHEMELEAETD
(Seryotki & Bakakin, 2011), %72 20 K Ti%, /K
FHEA ORI LD D541 OAKTRFH A3
EZIN TS (Libowitzky et al., 1998), AT
TlE, @ E T ORRILHMEIRAFE O L5728
WIS 2 R U D0 % | BOR CHRIRE T RS
fl X BREIPTEBR L > T,

HEE A E O RIBILD | B & E T
PRI D[R TR & 0 H i 5 508 60%70%80
pum?) &2 B U, T 8 DO g 5 B [P E(BL-
10A,PF) T X #REIHTFEERICH W, £ )56
121X, Merrill-Bassett 4 A Y £ R 7L
YOAE L, H A7 ML SUS301 %, JE i
RIZITAY ) — ) — 4 ) — )V 41 IRBVRI
ES~—h—2Ine —% A=, 6 mOES
T ERERELL ., BRI [ RO
T DR 22 S O F AT~ # T

EFRERR 1% O E 11(3.01, 3.72 GPa) TlEIHT 58 E
ZUVEEL . SHELXL-97 % FH\ /K3 LISk o
TSR 24T o7, HE K& 3.01 GPa TOHE
WEET VT, BPEIRE R 2L,
3.01 GPa LA EDESITIL, T JELMETDTH
PRI 2 A5 S 3 | A7 52 BCHH (b* 5 AN 8 1%
JE 2o THBLT %, SBU D[RIEA (2%}
LCHED EHTHERHE~ f 2
DIRE OJETEAFE TSV, ERS OAI
LOMEFRNT BRI, 3.01 GPa 123175
FIFMIRE R 712 H 3 5&, SBU Al L2
BT HIEFEE TlE SBU ORIEE T [ DAY A5,
SiO4 MU A 2l 2 BT CTId x Bl 78,
HIERFZH AR TH R T 5, 6> T, BARIL R
JEARB DR E HiRE &1L, SBU INEBOD 2 iR Dfk
A, HEIZ Si-0-Si f 28 b i T A2 I > CTREFT
THZETHALAHEE X HLNH(IX 1b),

1. (a)#/EL(b)3.01 GPa =1}
HIEEET IV [F:Si, [K:Zn, 7R:0]

Keywords: Hemimorphite, Pressure-induced phase transition, Secondary building unit, Satellite reflection
*Corresponding author: keitaro.okamoto.p3@dc.tohoku.ac.jp
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Loparite (Na, REE, Ca)(Ti, Nb)Os; D#& &1t :
FEEE L RFAEEIZDOWT
JEJERT (REK - B E AN, FHWIEA (RER - BrE ), PN (HPSTAR),

fEma CRAEK - @), ZIIfiE GRAEK - b))
Crystal chemistry of loparite (Na, REE, Ca)(Ti, Nb)Os:
on the average and local structures
Ginga Kitahara* (Kumamoto Univ.), Akira Yoshiasa (Kumamoto Univ.), Tsubasa Tobase (HPSTAR),
Makoto Tokuda (Tohoku Univ.), Kazumasa Sugiyama (Tohoku Univ.)

The structures analyses on natural-occurring loparite (Nags7, REEo 31, Caoo7)(Tio.7s, Nbo.25)O3 were
performed using single crystal X-ray diffraction and XAFS (X-ray absorption fine structure)
experiments. The amount of local distortion at the B site is quite large. The local structure is shown to
be lower than rhombohedral.

N T AR A MRS ABXs AT 58 M iZ Na(57%), REE(31%), Ca(7%). B #1 hiZ

FICHIER FEs~ > b O FEEMTH D, Ti(75%), Nb(25%) 28 [EiE L T\ 5, o FF%
RIRICEH T DX T A4 N T v—7 WRMELRERELTA A N7 27T/

ABOz X, A¥A I B YA MItkx Rk E
B EHT 22 REEERTHY . FEIT 4

A Kot Th, B %A M Fe AEEL TV
%o HURESh XORREIHTIEER Cld, 25 A4 R-3¢

TN—T03F b TW5b, RIRFE loparite:  #H(R1=0.0332) ™ loparite-R & 1EJ7 il 14/mem #H
(Na, REE)TiOs D& 2 DWW TIELE T dh - (R1=0.0485) D loparite-T & VYo 72 2 18 Y O
RETBBIBEZS I TNDA, ARFERTIE ST X 72, BENRH LI, MDD

ZHEHDED LN TEBV[L,2]. KaEED
T AL L E ) SRtk D S ARMESE . FEA
3N B AL TV ARAFFETILRIRPE loparite
PR A P GT . XAFS HEIZ X DBt HE O
AT S AT RS B X RREITIC L 5 EE
EOMRMT 21TV, Z O A S loparite Dk
EEEIZ DOV TEERT D,

k& LT Russia, Kola -5 HEE S
728 K 10 mm O J\ H 1K loparite #% &% & V72,
EDS 4TI & » TZ o kEHTIZ A A

DI ZERBED R D PR T
— 2B GoNTc, — XAFS i W5 L B
P4 MTEHT D Ti, Nb @ K-edge XANES (2
X5 B A FNORFTOESEILNR D KE
W, BTS2 BB 5 & loparite 1322 Hi A
i D ITIET R TH D,

[1] R.H. Mitchell et al., Can Mineral 38, 145-152.
(2000)

[2] R.H. Mitchell et al., Phys Chem Minerals 27,
583-589. (2000)
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Crystal structure change in the grossular—Si-free katoite solid solution:
oxygen position splitting in katoite
Atsushi KYONO" and Shubhi ARORA

Division of Earth Evolution Sciences, University of Tsukuba

Single crystals of katoite hydrothermally synthesized were examined by single-crystal X-ray
diffraction, EPMA, and Raman spectroscopic techniques. Chemical formulas of the katoite fall inside
the miscibility gap proposed by Kyritsis et al. (2009). The systematic absences observed with the single-
crystal X-ray diffraction were completely consistent with the cubic space group /a-3d. In two katoites
with chemical formulas, Ca3Alx(SiO4)0.57(H404)2.43 and CazAlx(SiOa4)0.60(H404)231, O atom position was
split into two independent crystallographic sites, O1 and O2; the O1 is coordinated to Si, whereas the
02 forms a tetrahedral interstice. The a lattice parameter monotonically decreased as increasing Si
content. The coordination volume of T site decreased with Si incorporation into the 7 site. The variation
lay on the straight lines between grossular and Si-free katoite solid solution. The coordination volume
of CaOs dodecahedra also decreased with the Si incorporation into the 7 site because edges of the CaOs
dodecahedron are shared with the adjacent 70, tetrahedra. These contractions lead to the monotonous
decrease of the a lattice parameter. Volumes of AlO¢ octahedra, on the other hand, increased with the Si
incorporation. There are no clear structural constraints resulting in the miscibility gap in the solid
solution. The Raman band corresponding to the OH stretching vibration was observed at 3650 cm’!, but
with the substitution of Si for H a new Raman peak appeared at 3580 cm™! (Fig. 1). The two Raman band
positions remained unchanged with Si content. These results strongly suggest that there are two kinds of
OH stretching vibration in the siliceous katoite. We therefore conclude that with Si substitution for H the

O position is split into two inequivalent sites that correspond to SiO4 and H4O4 tetrahedra (Fig. 2).

Vacancy
H,0, coordination

Intensity arb.)
Intensity (arb.)

Fig. 1 Raman spectra of katoite (Runs 1 and 2) and Fig. 2 Local structure around SiO4 tetrahedron and
Si-free katoite (Kt). HaO4 tetrahedral interstice.

Keywords: Hydrogrossular, Hydrogarnet substitution, Single-crystal X-ray diffraction, Raman spectroscopy
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AR Y MEYOEBMEBIZOWNT : 7z IULT Y VADISE
TEHE GRALK - 07, PR ek - B, R Juk - ),
GRS, P — (ESZRHE), AZIFIE GRAEKR - abF)
Thermally treatment on metamict minerals: case of fergusonite
Makoto Tokuda, (IMR, Tohoku Univ.), Akira Yoshiasa (Kumamoto Univ.),

Seiichiro Uehara (Kyushu Univ.), Ritsuro Miyawaki, Koichi Momma (Nat’l. Mus. Nat. Sci.),

Kazumasa Sugiyama (IMR, Tohoku Univ.)

A& I 7 N (metamict) & XA DR M
SN ko 1o F RIS DS fFECS1 L
THLDFEFHIEEICED D, LW ) BEROD
EECH D, XHICHERETHDL A H I
7 MM ORIEIZIE, 2250 T 1000 °C (%
ETMAA L%, H|ROKAK X #jlEdr <
[FEST 2 OBPEERFEL SNTE T, 1E
BLARTEWNT v oid, BULeic Ly
fanft L7 2 OFEm AR O & —#
T5HEITRE2NZ ETHD,

7 vV 4 (Fergusonite) (%A ¥ 2
7 NIRBEECREM T 2 2 & TREM I
D—DTHhD, TORIEHIFEDTZ DI B
HIZ X oWt Ko TE e, Fxld
ALY NRRED T = V7Y AT NE
D LT, AROMEICAYICEIE L
TWH D, BEICE LT T\, it =
R KRAIUDNBPE LT 7 = V7 Y VAR
BEDODAZ I MRETHDL Z EB00
ST, BRI L 7-#Edh %4 Rigaku SuperNova X

MRIEPTAEE R L, |7 — 2 Z28E L,

 OREREEACICAE) LTz,

FAHREE LTH Y RAVT 4 —EIZ &
DRSO KRBT ANZ = 2 E L&
CAVIET & (T M) Th D L TFHEN T

(Figure 1), L7~ L., FEEEOMEFILHRHE T
Th, TOKFERITa=52112(4), b=
10.9487(4), ¢ = 5.1713(4) A, = 90.9597(7)°,
a/lc = 1.0077(4) L72-7=, & YNbO, D
M fHOHEhE ac = 1.044Q2) & B =
94.560(4) LITHEICHRLRD, AX I b
iz k27 v — Rk REHTHEENG T
X T HTH D LR LR WVERE
M F)THd 5 & ikam LT,

[l E i C R D ff da & 1000°C T 2L ER
L7c#e, v RVT 4 —iETHREIT /X
— &3 (Fig. 1), B BT BVLEE R4 T
I EGARE: 2 Ry o5 5/ N I A=
VURAIFEBLEIZ XY . A Z T MEDTE
WHRRKDIND Z LR 0D,

Kf?ﬂﬂ
i

10 15 20 25 30
26 (degree)

0.168 mm

Intencity (arb. unit)

Figure 1. Powder X-ray diffraction patterns for
thermally untreated (upper) and treated (lower) by
Gandolif method (Mo Ka).

Key Words: Metamict, Fergusonite-(Y), Single-crystal X-ray diffraction
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FIETES T YA 7ROMARNICE T EAF 0%
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Extra-framework sites of labuntsovite-Mn

from Aris Quarries, Aris, Windhoek, Khomas, Namibia
Yurie Nakamura™®, Kazumasa Sugiyama (Tohoku Univ. IMR),

Toshiro Nagase (Tohoku Univ. Museum)

BL®iIc 7y r7m7v—7IKET
% R I3RS S E Il LSRR S 5 T £
JY VT —bTHY, ¥A T4 b LEBRICHE
REMEM B L CoFI 2R & U523 7
T s, AL OMEAIA < BIEIR 30
oY BHE TN T w3, —kti
A4B4C4Da(Ti,Nb)s(SisO12)s(OH,0)s:nH,0 (A =
Na, K, o, B=K, C = Ba, K, H,0, o, D = Mn*",
Fe?', Mg?", Zn*",0) TR I i, HRELR(2EH
#E C2/m, Cm) % 7= 13X 1ET7 & % (Z2FERE Pbam) D
W % 7R 37 (Chukanov et al. 2002). % 72—
o7 vy 7A4TIE R/ mDOXHEA R
TLORWEEINTEY, 2DXHIBRT TV
Y+ 7D T TR clioE X2 2 5
7o T\ 5135, X ARET I8 I BEEHEL 23
Bl X LT 3. Armbruster et al. (2004) (%
RImONEERT I 7T vy 3 7HICD N
T Ba 7z KL A o v D FRFECH S 2 £ &
oS T 2 Likm L7z, —7F C2/
mOXWNFEERT T 7Y+ 7HICOWT
BEERERFRTH L L LTnD,

“4>[a], labuntsovite-Mn ¥fi i 73 1 VT V> FH AR %

bOFICTET T VY + 7 HDIEYHW
RS 7 7Y 7 RICE T S
DHE L L EHROBRZ HRT 5.
EB X HRETIRE O BIE I % S X AR
WG fRAT 25 [ (Rigaku XtaLAB Synergy-S), 1
EDORE#ALIT 13 SHELXL (Sheldrick, 2015)%
R L 7-.

Keywords: labuntsovite, microporous titanosilicate
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Na3z 25K4.12(Mny.70F€0.30)(Tis.090Nb1.01)(S14012)4(O
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B0, oA+ vy EET S D HA4
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o 2 1 7 A 1T X D (M, Fe, Mg, Zn)® +
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72, WELoO#E, TiE Nb S EAET 220
DJ\HEERS A F ML, M2 IZBWTNb DEHH
KIZZNEFNT0%, 184% 7 o7-. T bIC
K 285H3 % B 4 ORI B & 1,
Bl, B2 %4 o HHEERITZNZ N 68.5%,
173%ThHo7z. BY A4 FoHnZicii M2
A+ EERWICEHET 2 No OFENE 2 L
3. Armbruster et al. (2004) 25/% L 7= Bk
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ZRENRD L. SEoFEkT D 4 bR
DA 4 v T100% HE TN TW»B 7201
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High-temperature single-crystal X-ray diffraction study of chabazite:

a crystallographic study on dehydration behavior
N. Kawata*, K. Fujiwara, A. Nakatsuka (Sci. Tech. Innov., Yamaguchi Univ.)

1. IXC®IC

AT KIRE AT A O THEWEE
BENZEbLOTD, E— MRV THEEW L L
THIFRESNTWD, Fo, B A A ASH
FleLTHMOLNTEY, \EFH - FREEK
TH U5 9KICE N D TR OBRE
AL LTHIEHINTWS, B4T7A4 hOF
BRES) oA A eI DR E XX, AT
A NTVL—LT—7 « KT« ZHNERGA A
VEDOHMOHBEERRKESBES LTS L
EZzoNb, EDRH, MLNDOKD 1 &R
BAERS A A OFE B E 2 5202 T 5
ZENEETH D, R, KT xR
JiA & OFAERORE EEMDHITIX, Koy
FOBKRFENZFTIRD Z ENARTH D, i
FITFe 2 1%, HRES X SEEMT D 250
LIZIXFIRT 5 2OKG 1 (OW1I~0WS)
& 4 ODTHNEREA A (Cal ~Cad) HF
155 2 & WG L2, KOS TFORiKZES)
& ZIUTEE D HEEZAGIZ OV TIRIF & A EH
BN SITNRN, £ 2 TARIFZEIZIBV T,
KT ORIKRFEZFIRDT-HIZ, &R FIZ
BT D ZEWh A O BAL S X MEERRIT 21T 9

2. SEBR L RAT

AMFFETIE, Bl W N PE O RIRZE W A1 HL
fhdnZ Wz, HifEEE X BREHTERO7Z0
B A A% 0.20 mm OERKIZEETE L 72, MoKa
B0 =0.71069 A) Z v, 4 Bl X FREH
LV 2° <20 < 100°DOFEEE TR IR BT
AT o7, WIEITIXE ST ARAH R E s

Z VN, 100 °C, 200 °C, 250 °C DEIEET
TR ERE 21T > 72, 15 DI EINrRE T
—HZIZHK LT Lp fliiE, WINAHIE, YHEAE
EATo 70, WERELICIEZE~ N v o A
R/ 71 75 5 RADY & -, IR
WU AIEEEN 13, B R = 0.0374
~0.0436, WR=0.0240~0.0294 |2 L 7=,

3. REER

7 — ) TR CTHEEEEE Y — 7K
538 D WIIAHNERG A A 25D T JE
A DR O TALFHRM T E L —
HBTHET, INHETEELY—7 ~DJRT
assignment 22X 7R85, H/N FRIEIZL D
WEREAL AR IR AT o 72, £ DFER. 100
°C 2BV T 4 DDKGT1fE (OW1 - OW2’ -
OW4) & 1 DDORHNERGA A i (Ca3) . 200
°C & 250 °CIZBWTIE 1 D DKL 1/ (OW3)
& 3 ODOIHNERGA A fiF (Ca3 + Cad  Ca5)
DIFEZfER LT, WmEICHE SN=RT
DOFER (Nakatsuka et al., 2007) Z&H T, &
KBNS SH RS, & OW EDKSF
B L& Ca JiE DORZHNERG A A L FDIRBEARAT
PEERE L7z, 100 °C £ TIZIXT OWS BLW
OW3 3 FI35e eIl Bt L. Kk D OW4 43
T HBEES 5, £ Dtk 200 °C £ T, OWI,
OW2 (OW2’), OW4 73 -5 RICiBES 5
N, THEDO—ERT OW3 JEIcBET 5, =
D £ 9 Te KRS L > TRENT 2 ZSHERS;
AFT L OFEMBIAD I LN TE T,

Keywords: zeolite, chabazite, high-temperature single-crystal X-ray diffraction, dehydration
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Permeability of the Earth’s Crust and Amount of Geofluids
N. Tsuchiya, M. Uno. F. F. Amanda and D. Mindaleva (Tohoku Univ.)

and F. Higashino (Okayama Univ. of Sci.)

Transport phenomena of geofluids in the Earth’s crust are controlled by both of diffusion
equation (Fick’s second law), and Darcy’s law. In both cases, diffusion constant and
permeability are key parameters to describe phenomena. We investigated transport
phenomena of specific species in rock matrix around veinlets which were a supply source
of external fluids, and then we evaluated diffusion constant and permeability of rock
matrix under lower crustal environment. The total budget of geofluids were also evaluated.

Y IRZSVS ZBWT, &k
®Eﬁ“®mbﬂwné%VCwéb> %
BHIABBERKTORKOIER (WL W
X)) DOEEBEZHAMERDHSL. DL
X, BN OMEREI O AR /27 v
AL, BEARICER T S IR S
EE AR E R 2 i B BL ST KA
END. RS E, EHEFEX, K
B LIV —HITRAEIND DN
— M ThH L. £z, MEHRITHN
AR PRI 2Rt /N W =V A
n, ZO A@%ﬁ@@ 2o —H
MBERO LN DMEICEZEE I ND.

CHhHEDOBE S ut XA TYERRE
TEDRELS BT DO, IR
IRFBER (BALEEK) THDH. ISR
BlzonWTix, S EIERFIENIED
b, EROLBERBICL, —ED
iﬂﬁ?ﬁ?ﬁﬁéﬂ“(b\é (Higashino et

., 2019) . —J7, HUREH CTOIRE

RIXFTITIEA S TR > TV,
ARFZE T, FEHBicsnwTit, &
RRAEH 72 5 NS K R EHIC £ 0 fEE I
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fftfs Sk & L OB E TS % fif
Hr L (Uno et al., 2017, Amanda, et al.,
2019), F##BRE cCOEA~ N v
7 2D B Gr OIEHBARE R © TN
BORFERZRD .

Amanda, F. F., Yamada, R., Uno, M.,
Okumuma, S. and Tsuchiya, N., 2019,
Evaluation of Caldera Hosted Geothermal
Potential during Volcanism and
Magnetism in Subduction System, NE
Japan,Geofluids, 10.1155/2019/3031586

Higashino et al, 2019, Brine Infiltration in the
Middle to Lower Crust in a Collision
Zone: Mass Transfer and Microtexture
Development  Through Wet Grain-—
Boundary Diffusion, J. Petrology, 60,
329-358. 10.1093/petrology/egyl16

Uno, M.. Okamoto, A., and Tsuchiya, N., 2017,
Excess water generation during reaction-
inducing intrusion of granitic melts into
ultramafic rocks at crustal P-T conditions
in the Sgr Rondane Mountains of East
Antarctica, Lithos, 10.1016/j.lithos.2017.
04.016

Keyword: Diffusion, Permeability, Water

Budget, Caldera, Magmatism, Fluid Flow,
Metamorphism
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Eftect of microstructural evolution on permeability in polycrystalline

aggregates
Wakana Fujita®, Michihiko Nakamura (Tohoku Univ.), Gregor J. Golabek, Marcel Thielmann, Philipp

Eichheimer (University of Bayreuth), Kentaro Uesugi (JASRI)

F 5 B9 HIERINES D25 A O AR RN IZ L

FUIRBEE Rk~ 7~ LWV o TR A S =
APSIEET DB, LA T L —RNT
DHIEFE AR~ ~ DAERK IR DE B
RLuXWT 5. WMEBBOELLTRER
1%, A ARLIE O Uit D S A R 1 2R <
3%, LinL7ends, & A ORI 25 E
JED) DZEACITAEDZE B - AR ] &2 D IRp ik
WicE o TEEL, ZRICEoTRIEDRER
MEIAL I — L ENLONNT LB RS T
WRUN AREFFE T, i R SRR CE Y
IR R BB D SR i IR A G AL, U
It X # CT W TERREED A A= T %
1TV, REROEEF H AT o7,
FE EAN DY H R E R AR E S
VY, 1GPa, 900°C D&M THEL M fb K2 &
RRU7z. FiiRk il A AR D CO./H,0 H
T52, 61, 7T1° D =BFEIHIBIL, TR
T 3.7-13 vol. %k L7z, EBEH D X i CT
% SPring-8 TITW>, M4 0.51um/pixel
O CT @215 T, ZOZERMEEL AWV TRE R
OB EE (LaMEM model; Kaus et al., 2016)
ATV, FHARE RETEHEHE D LA T 72,

FER:CT BOZERAEEOBIEND, (DR E
R0 [ER i A OEIZ B B3k 7 A —/L T
WARDT = VBB ESNTNDHZE, QIR
BEND OB CIE 0.7-1.8vol %Dt (A A3 i
FEET, LU TOML CODIENI DT,
(DDVARD T — AT HE SRR LD BB it
KOBE - A RICE>TERESNZEE 2R
5. RBROFEKE S %A Wark and Watson
(199N LD ERFE LR L 72225, Qtz—H,0
FROBELOFRAERIL Qtz—H.0-(NaCl)52 D
FHIEE, Qtz—H,0-COy R DR 1T Cal-
H,O ZOERELF A CTho7e. —J7,
TR D BT IS BRAB B 22 T AR O3 A 2R E
LT-BERET V5L, FERED O R
FEFITFEAR B DIROGEFT 1 HHIEE R
Relpole, ZOZET, Bi{bIn BT T
LTIEEBEN TNV (D)DK
ISBLF A — )V TARBJBEIZ AL TODDHTERR
QDR FBRIZFHH LR WRIEPFIEL TND
ZEICERTHEZZLND. QDI LT
RIL, GKSEM D% E Ik 2 T IA TS
AT T & b b ITHIEREE I & S 41D FTHE
MWRnH 5.

Keyword: grain growth, quartz aggregate, dihedral angle, permeability
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Relationship between the physical properties and hydration of the
oceanic lower crust/ Moho TZ: results from onboard measurements of
ICDP Oman Drilling Project (ChikyuOman)

Natsue Abe*!, Keishi Okazaki?, Ikuo Katayama’, Kohei Hatakeyam®, Yuya Akamatsu®, The Oman
Drilling Project Science Party
(1:MDP, MarE3, JAMSTEC; 2 : KCC, X-star, JAMSTEC, 3 : Hiroshima University)
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Oxygen isotope speedometry in garnet recording fluid-rock interaction
during high-temperature metamorphism
Fumiko Higashino* (OUS), Daniela Rubatto (Uni. Bern, Uni. Lausanne),
Tetsuo Kawakami (Kyoto Uni.), Anne-Sophie Bouvier, Lukas P. Baumgartner (Uni. Lausanne)
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teZ Linn, Bip HIRETE R OBEE DL
AT —TEFET D [1,2,3], LrL, &
IBAERSEMET Tk, IBHRERRE WD
[4] ALY — = 73 L Ex
ZHND I ENZN, ZOIEH TR T 74 )L
DI RS SN D BT, JEBEREL &
R, J5 X OSF En ) DRI R AKTF
T 5,

WESEEN X, I 0 7 7 A )V E LR
BATT74v T4 7 THZLICLY, BH
- EHRARBEEE 2 AT S FIETH D [5,
6], P T FE PRI AR & FA VN 7o VB R B R 1
BEEN DYLEAREL & 51 B 72 o Hr B dfr 28 i B2 &
RAHTEORERBREICH DD, O KE
WA BT R e EYRE O W LR O HPE
WCHEEREE > TS [7], AFFETIE, T
L BRI X D IEHREL O E & A3 AT
OB ZENERE LW, V7 o ahofgER
AARIZEE L, B EE 20 U, & ik
fERE A2 H 5 2 & 2l AT,

AAFGE TR S BN, Bt —L - v
A =R UHHG O Ve = CUICET S, &
7 uA—RER—HERAAETH D, AR
BHZE EN D7 o BRI ERIT, VoY
— =V THICaT L) AOBER A ER
THZENTE, VCELa TR
BEOBRWVEERN, U ATz LW AZidtE
FREOBVWEERNEAIND [8], T4
bbb vamOaT %G, WRICERIE
DA LTZ LB Z BAv, EOWREE IR

Keywords: oxygen isotope, garnet, SIMS, brine, granulite

*Corresponding author, f.higashino@das.ous.ac.jp
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#) 800°C, 0.8 GPa & AL LN TS [8],
AFELOW 7 o AERRZE IR L, SIMS %
AWTH 7 am0aring V) ATHg Tk
RENARLE ORI 2T T2, ZFORER, =
TE U LI CEBERMALN, K
15.6 %o 7>5HH 10.8 %o (2. fRAIZHAT D
Ta 7y A NBELTE [9], BREFRNIKL
OEIX, o7 e moa7 - U AEROM{H]
) 400 pm TRFRIZH B, LV iEG T
Ty Nz RT, I T B Y KMIMT T,
B RNARELIZRT 5 %o WA T 2 [9], 20D
Z1X, PSR TR T BBICAET B
RALAR RO THHT HICIFERETED
b, aTEZIC, BERFNIARL DK
VIRIAD A LT B 2 B b |9, 10],

Z OBFRMELLD T 0 7 7 A VL, S5
FHRXTCT 4T 4 7T HZENTE,
800 °C (23T 2 BEA DYLEIRE A IV 5 & |
AR R I A 0.5-40 Myr & RS Hh
72 [9], AR TIE IR RER O HF N
Z T, MALTEMEORFUZ OV T S i
%,

SIMSTHL 1. Spear et al., 1984. Geology 12, 87-90. 2.
Caddick & Kohn, 2013. Elements 9, 427-432. 3. Kohn
& Penniston-Dorland, 2017. RiMG 83, 103-152. 4.
Borinski et al., 2012. CMP 164, 571-586. 5. Pyle &
Spear, 1999. GMR 1, 1-49. 6. Ganguly, 2010. RiIMG
72, 559-601. 7. Vielzeuf et al. 2005. Am Min 90,
463-472. 8. Higashino et al. 2013 Precam. Res. 234,
229-246. 9. Higashino et al. JMG in press. 10. Kohn,
1993. CMP 113, 249-261.
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Mg0-H0 RICH 1T 5 RISHEMIER &
FEKEDFHEFE
SR NS, TR OEE, A % LR #5 LR FREREERD
Reaction-induced fracturing and
permeability development in MgO-H:O system

Hisamu Kasahara*, Masaoki Uno, Atsushi Okamoto, Noriyoshi Tsuchiya

(Graduate School of Environmental Studies, Tohoku University)

To understand the different modes of fracturing in water-rock reactions, it is necessary to clarify the
relationship between reaction-induced fracturing and permeability development in hydration reaction.
In this research, we conducted hydrothermal flow-through experiments using the samples of sintered
periclase (MgO) to investigate internal structural change and permeability development during hydration.
From this result, the relationship between reaction-induced fracturing and permeability development was

discussed.

HAVRENT & b 72 5 B ORI R
TG &R A S, FOFHEISITEECEE
TERICEB W TEI ) FMIIZIE, 1.5 GPall b
£ 5L Tl & 5 (Kelemen and Hirth, 2012),
O XD RO S B O KRR, &
HEAR S, BARELEAZIEEIL, K
JEEARET D, —J7 . KR IRRUSIZ S 2370
DOPTWIENE LT, FAREHE OGO T
BEH SN LGB MEINLTWVD
(Centrellaet al.,2015), Z 5 L7fim7e /15 «
IKERFEISE DEE, B R e T
HTXT, ZOMEERD A =X NIRRT
WZHADNT 72 > TR,

AT T WK BT O B Ll
LFHARFREBH O AR O Z B E L
T, iR KEER AT o 7, SBHIIER
BEHE~120 %D MgO BEfE T, ZEFE o = ~
0.5 %, 10~15 %® 2 A A E L1z, WikiZ
HoO Z M L7z, MIHIRIAEIT 5.0 MPa, it
IO Ll & FIRO A< 10 MPa &
70% KO W E A Lz, B Max50 MPa,

FOGTREE X 100 ~ 200 °C N Tk iE L7z,

B 20 MPa CHEBRAIT o 72 /5 R, mZ2p
RORETIL, ILE T LB KRET N L
L. 200°C TITHFEA . 100 °C TITIREN A
R, £7=. CT BIE T2k N—
FRIZEUG L, Mg (OH), 237 H L TV 2 KR+
MBI ST, ARZERFEOFELTIL, 200 °C
B WT, #EAKEN<56x1072m21 5
~3.0x10"m?E£ ChEF Lz, £/, CT #
BICED , Fy bU—7 FICERPFELT
WHEETNBE S, fiEo T, IRZERER D
REHZ BT DB KE LRI, WK BOG TRER
IND, IS4 L AR, RS OKX
ISR ERE B LI B2 b D,

ZO XD B O NEEE LA L L EAKE
ZEVEAIE IRFERZBR SO © IS 136k &
ERHRICEBR LTS, 2o, BEiHT- 72
SR L s I 7 SRR o0k B & AR SEBR o
REGHOETELEL, FHEIERISICBIT S
PO 5 e e 2 & K AR BV AL & D BIR K
O DOXEERICBE L Tl a1T 0

Keywords : hydration, reaction-induced fracturing, permeability
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HEARBXKBAERICEDIXREBKRD
TTRDERBIRICH S EE @R
REEN. BAH. THEX. FHERE. LEHS (RiLX - RER)

Alteration processes associated with selective leaching of elements in basalt-seawater
system revealed by supercritical hydrothermal flow through experiment
Yusuke Netsu!, Atsushi Okamoto!, Nobuo Hirano!, Masaoki Uno', Noriyoshi Tsuchiya'

!Graduate School of Environmental Studies Tohoku University

We conducted the hydrothermal flow-through experiments on basalt-fluid (distilled water, brine,
seawater) interaction under supercritical conditions to understand the relationship between mass transfer
and metamorphism within hydrothermal systems of oceanic crusts. We revealed that the reaching of
albite component dominantly occurs in distilled water and brine, whereas in seawater, chlorite was
formed throughout reaction vessel by reactions of clinopyroxene and plagioclase in matrix with Mg ion
in seawater. Our result suggests that initial solution chemistry provides significant controls on the

reaction pathways and evolution of fluids during hydrothermal alteration of oceanic crusts.

YRR T 7 A A7 > RO#Hl 7 =
TV M & o THEERFHEVE TR OBRE S,
W IRBKIROF A EOER P EE -
TEO, ZNLOROBED -0 OIS
P O %A g ARAR BAEFH O fRBC W) 7o
TOEEMENEHE>TWNDE, ZTNETOZE
AWK EAEH OWFEIE, PSR IR & B
N5 Wb T Y 7 e 3
T, FBRPEENE L0, T
AT OWTIT BRI HEA TV D, L LIEEE
JEBKIGER 2 D X D 22 B KGR OB B S
HECoxFEOBE & AEERORKSEBERIC

DWTIE, RITIEHITEL TWD LIRS,

FERAAT O NI EE e Stk & D BN D |
HFE Y MHTRED STV R, & 2 T
ZECIE, HERASMET CHRRE-WAKR O
AR 2T o 7o, FEBRSEAFIT IDDP2 DR
D FEEF S EREE D | B AFHE O A i AT 28 vl e
72400 - 410 °C. 38 - 40 MPa T. FEBrlL 2
-6 BT o7z BT A AT v FLEHE,

PRARITHE KRS K OB D 72 [T R K, K
(2.5 wt% NaCl) & FHv 7=,

WK SEBR Tl SOSEZRDOA D O THEK D
HABPHTH L, pH=2.4 &5 (FIH pH =
B.HELWERTNALN, 6 HREIDZERT
AADK) 50 wthidike s & o7, BHER
HIRADARN R ON=D1X, pH 2MEF L
T2 HAKIZEB W CTHANEA & BHE A O
FEFICHELSBATETZDEEEZ N D, T2,
VR TCERL L 72803, Tz BV TR L)
ELTHILE L CQne, — 5T, RRIKEE
KOFEBRIZIBN T, RHEA O Si| Al Na 23
BINAICEEML L, KB ICE R S v, HREE
LXHFEY s Lo o T2, K &3 iRE
WpHIZ5.8006 9 FTEA L,

IS OFEBRFERIT, XRE-WAKO KGR
X, WK, BE KOG E L RESBRDH T &
ZaRLTEY . ZOEWIIHEK T OBEFRIC
BE# 9% pH 21k & Z U PE D S D VAR E
EOBLIZL-THELEEEZEZBND,

Keyword: Basalt-Seawater interaction, Supercritical fluid, Flow-through experiments
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CMa>FKFSA FParisthT R AL b4 RAA—D
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Mineralogical investigation of enstatite whiskers in Paris primitive CM
chondrite by using SR-nanoXCT and TEM

M. Yasutake* (Ritsumeikan Univ.), E. Vacarro (Natural History Museum, London), K. Uesugi (SPring-
8), A. Takeuchi (Spring-8), T. Nakano (GSJ/AIST), A. Tsuchiyama (Ritsumeikan Univ., GIG/CAS)

[FLEHIZ = RFEA T 4 2B,
2 NI A4 MM & oL fLE 7 ek
S EE (CP-IDPs) 2% £4L. glass with
embedded metal and sulfide (GEMS) & & 12
CP-IDPs |ZHFf 72k Ch H[1], = A
HHEANT 4 AH—E, [100]7 BT ARRIC
R L7zTEk & (10015 A2 AT 72 & Atis
FLERD, TANDEREIC L VB S L
EEZLNTWB[3],

T, FEFITHIRM R IRFE =2 KT A
N (PCC) D~ KU w7 AHZ, 2D CP-
IDPs ##RNEERLT 5 b ORF A ST
%[2,3]e L2L, PCC IZTHAINTZY 4
AR =R AL S A MIEE LTHER
WWEVBEINTBY, Z2hbDx AN
2 A b DBCIREE S O Wi 2> CP-IDPs H & [
DT 4 A —FEETHDLINARHTH D,
AETIEL, PCC F U 4 AT —R A& Z
A4 N OERE XY PR RS AR RS T 5,
HHEKERAE AW TIE AEFBCM =
v RZ A b Paris BEf1 &2 V7=, Paris ¥ D~
~VU w7 2% FIB (Helios G3, Thermofischer
Sicence) % FHVNTHJ 25 um MU 5 O NE
WML L7z, CT #%s%1% Spring-8, B — A7
A 2 4TXU I TIT» T2, R OFSIX DET 45
ZHNWT, oD R X —0 X (TkeV,
7.35keV) \ZTHEE LELAE & K F 07 b
HLRE ZHEE L=, T D%, TEM BT
L TEM (JEM 2100F, JEOL) (Z CHIZ L 7=,
BREEBR AL~ M) v RT HA
1 ary R a— LOREBICERY T LD
AL TRY, REIZZILE CEICHELE
TA B (AS) O SN TND, iz,
ASIIY 7 I 7 v g XOKICETRI %
ZHEF LTS,

CT BIZED 3 RBIBIZEY, Zo~ b
Uo7 2%, BELU-EEICKEWCERE & IF
FRED ZALUE ik 2 FF o, £, — A
WCE LR LM 2 5T 2 &
DRER S NT-, 25 O TR DOREHERAE
B (9 300 nm & S/ 5 um) 1 38k%& D&
BT AZEA N TH Y | MRS LI
TIXRWZ ERHEE Sz,

TEM |2 X 2 WA E ORE R .~ N v
7 A1%, GEMS A& Z FF 6| Fe ICE o0
PIFIZFe b LIINIICE DR TH -
7o F72, MU v 7 AO—ERIIEEIZX D
H D EF RO I DR s IR A BRI SE
WEETe, —J. CT ICL VBRI NI-KK
DOFFHEIR = A X 2 A4 M, IZIFEE DO
ZZ T TR LIS R N, F
7o BERPIZE LBk E LTl 0, ik
N FET D, ZNDORFKIT, 2 FIA4
FREREF S L IFEFBR TR I
EEZBND, ZORERHIL, CP-IDPs H D%
O & RIERIZ[100] 5 I E L CH Y L (100)H
2B OB R L BT, —J . CP-IDPs H
OLOLERRY . LHEAEMITEENR,
TR IR 2 TR R L 7 R T Ok EE o
WETHEELEZZDTHILEEZLND,

PLEOFERN G, Dl &b D —EHD

TUABEA ST 4 AT—D, GEMS £k~ b
Uy AbLzar R4 M RERIRICER
N ERNBLZLND,
23 3CHR : [1] Bradley (2014) Treat. Geochemi.,
1, 287-208. [2] Leroux et al. (2015) GCA, 170,
247-265. [3] Vacarro (2016) Ph.D. thesis, The
Open University.

Keyword: Primitive chondrite, CM chondrite, enstatite whisker, SR-XCT
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=5 UK - Bt - B

Micro textures of TCIs in CM carbonaceous chondrites
Akane IEMOTO*, Yusuke SETO (Kobe Univ. Sci.), Akira Miyake (Kyoto Univ. Sci.)

(ZCDIZ .- CM > N7 A4 M2k, NFUF
A heEov v RT XA ~OHEEERE
(tochilinite-cronstedtite intergrowth, X F TCI)
BN AFAET D, TCLIZIE type-1 &-11 O
THENAHY, BiEIEY T TCar R o
—VHICFIET D 2 EBZ OV DICH L, BH
THEHEIR T~ B U w7 AHITIEAET B, Type-
X4 )8 Fe 72 & ORI E N KELEE T 5 =
EWCL S THEKRTSEZEZ LN TWVAL]N,
type-11 122N ClEAk % 22 RTBE E O ik~
0 ARREINTND[2,3 72 ], TCTidK
HEEREZMbTE2TOCMar K74
WCEENTEY | BERIKOKELEEEREICH
THEEREREMRFFL TS, Ll &
DFFRITIEF TN 2D T I 7 m R
=)V CREMNZ FRE L 72 gehilis b Ze v, =
T AWRETIZS OO CM 2 R4 D
type-II TCI {22\ C TEM (2 X 2 SRk
BEITWD., TORK T v A E2RH LT,
OB E F2E . QUEIT990 (2.6), Murchison (2.5),
Murray (2.4-2.5), Cold Bokkeveld (2.2), Nogoya
22)D 5 5D CM 2RI A haigé L
oo FEIMN OEMEILSCHR4] D BAE S D IT X D
KEEEDOFRE 2K (2.6 i HIK< 2.0 28
KbE), TNENDOEAICEEND type-
II TCI (2% L C. SEM-EDS (JEOL, JSM-
6480LAINIC L 2 AHARBLES KT 21T > 72
®5. FIB (FEI, Quanta 3Di) % F VN C N T
L. STEM-EDS (JEOL, JEM2100F)(Z X 2 i
B AT o T2,

REZLE  KEALEBERED/NSWVW DD
CM FEAT(QUE97990, Murchison) Cix, &H 5
D type-lITCl v ~ U > 7 AT AL,
100 nm~F pym O N F VA Fernm AT
A A FTHER SN TV AT REIRSN
72(X la), TEM B TliE, 70 2T v 2 A
N OIEFITHANWEIRL B~ X BT, Bk
DRFVFA IMBELAENTZHEEN A5
(@ 1b), ZHOZEiX, Ju AT v EA
DR B D WIFEREIZ T U S A b
W LT 2 & 2T 5, —FH, KEEE
FEE DK E W Cold Bokkeveld @ TCI =27 -
U A& Z R LTZ(IK 1), 2 T HEITIER I
FHANEHESR (B 10 nm)D Mg-rich 7 1> A
7 v & A bk & mixed-layer phase (MLP; ~V
FTA N7 AT v HA POV — FHER

HICFEE L= b O) TR SN TEBY . U A5
451% QUE97990 <X° Murchison @ X 9 72 FLEEHY
R hTFVF A R Ta AT v & A B
THER STV T2(K 1), AR AN FE
FEEEIZ K Z VW  Nogoya D TC1 & =2 7 - U LR
R L, ZBRORKNZ WERHER O —0 7 ¢
UG IRBarTnb, ko s n ATy
XA ME MLP B 7225 0 AT T, @k
BN L T DRI Sz, B
FREFED Murray Tk, EfioEbHE50% A
7D TCL b I BTz,

AR OBIEZZIZEBN T, FOITHEK T A B
FLe A K Vip EORIRME & &1 TCI 1L
HHT, FTKEEEREDOKE W CM A
B D TCI D 2 7 ERAT 1T AN OEHER O Rk
R LTWe, 260 Z &id, type-1l TCI
T S ORI E (ER) 2B X2 725 O
T, WP LEBEEEKR LI &) Al
REMEERET S, ZO%LE, KEEEOKE
WEE CTHALNT-a 7 -1 AEEIT EF O
R OBLICRHIET 2 B2 6D, &
7= Cold Bokkeveld @ TCI ® U 275 QUE97990
<2 Murchison @ TCI SFEELL TWABD Z &3,
ZD2ODKEEBZD/NINE VN CMFER M Cold
Bokkeveld @ TCI 2355k L 7= ZEp 7 122 A D
BEDAT— LR BREE 2 RER L= D
H LALZRVY,

MLP &
Mg:richcronst

cronst, —

/
tochi ”‘ matrix |

s lpm

1. Murchison (a,b) & U* Cold Bokkeveld (¢, d)\Z & 415
{272 type-II TCI @ SEM (2 X % BEI &, STEM IZ &
% EDX Jt3#%~ v 7' (FR:Fe, §k:S, H:Si),

References: [1] Tomeoka & Buseck (1985) GCA 49,
2149-2163. [2] Pignatelli et al. (2016) MAPS 51, 785-
805 [3] Lee et al. (2013) GCA 121, 452-466. [4]
Rubin et al. (2007) GCA 71, 2361-2382.

Keywords: CM carbonaceous chondrites, aqueous alteration, TCIs, STEM
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Akt

B (f b

Reinvestigation of CM-CO clan classification
M. Kimura" (NIPR)

The characteristic features of CM and CO chondrites are compared, based on the study of primitive

CM-related and CO chondrites. The classification criteria and the genetic relationships between

CM-CO clan chondrites are discussed.

M=z RIA4 NMIRFEHEa RTA4 NPT
IR KD 7 N—T7T, /N RERE O ARG
B oBEbLER SN TWD, b DEA
X CO > RIA FEIHITMCO 7 TR
THEINTWD, LOLAERL, M= K
FTA MIETHEEA OREOEEER KO
— I BAERAER 28> T . C0 =2 KT
A & DR O R O IR E O R
FHIR#EETH - 7=,

BT Kimura et al. (2019) (3ERE 54
TWEED M HAHWITEEEA LY & %k
BVEF OFREE MR 3 H D CM-related FEA
B Uiz, REFETIEZN D OEA DR
EHRFEMBMERFL VDI EEZLNRT
W5 CO 2 K7 A b, Yamato (Y)-81020,
Allan Hills (ALH)-77307 FEA7 & Ebfz L. CM
& CO 2 RTA FOREOBELR, FHiEA
LT 5 &3k
A [ERFZE L 7= CM-related K OMitLod CM =2 >
RZ7A4 ME €O 2 RT4 k& FroEBE
FRfo TS

1. BT AR O SR

2. AL R)L— )LD R AR ADEM

3. % MU w7 AR

Keywords: CM chondrite, CO chondrite
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4. A X IVOEEE

5. ¥ MU w7 2ADT < FME
B QLT CM-C0 7 T > o kiE

Th D,

—J7. TROMERPBIEIND,
o R)L—)VDIFEE

~ MUy 7 RO

A MR A W) O AR EE

a KL— DY A X

EEAEH ORREE

D OESR, fflcay Fr—nb< b
U w7 ADFEE,, 22 R—L O A X%
WE CHRRICRE R WMEFEZLHET 5 LT

Helb7p %,
INHOEMNS CM, CO 22> RT7A4 NI

Z 5 < [AERO R FNARHLD U P —r3—

THIBKVEIZAE U7y, £ 0 %< OBEERME
WAEY LRI 7 a s R— v &MY

WZHOEDO~ NY v 7 ZAWMBEEED TS DN

CO DIREME L Te Tz L Bbib, - T,

MR IR DO RERIE, &2 WIEET CAE LT

ATREMED B,

DRFK

Ol =~ W DN
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Dolomite in the Ivuna meteorite (CI) and search for its fluid inclusions
A. Tsuchiyama* (Ritsumeikan Univ., Guangzhou Inst. Geochem., CAS), M. Hashino (Kyoto Univ.), A.
Kitayama (Kyoto Univ.), A. Miyake (Kyoto Univ.),

1T ®HIZ
BRI TIRVKEE K% 51T 7= CL, CM, CR
@g@ﬁigz/b74b¢@mi OH X
J@mo ST E LTHMTICIRYIAENTE
\m¢®m®fﬁiﬁ;éh1w@#oto
KAIIXHT / CT LIRIBAT—V%

%u%:ﬂmlﬁﬁmiD\SWM@MmﬁiE
(CM)D JF AT HIZEL 10 nm A ADF /i
AW A R LT[, FRaI3KEZE R
IZHRAEDBATH L, WiiEO—E»namme L
T@D@iht%@f%éoéﬁﬁﬁéht
MEBEMILICOUZETr & E 2 B, FiiED
Et@ot%iC@X/ Z A Pl CAR
éﬂ’btj‘ﬁblﬁfﬁmb\

RBFZETIE, CM & [AERICHR R AR %
ZF7= Cl lBaHICiisaa s 42 b
%H%&LTﬁn%k 7o T, ARV
Ivuna FEA 21X U &35 CLIZKEZ R E D
B DEMPORAAEAETHY  FE7-CIOD
EHERBIEIE L F A TER Far~<A1
FCTH D2, ZDD, AR TIIEEME
FNZEEND Fa~vA MRIFOREMED
BRAEETHONC L, TORRKEEDD
b/ SN A Y
R e Fi1E

Ivuna [EA OWFEFE T (~5X5 cm?, ~1 X 1
mm? ki 10 fE)Z =, K& 2R 2o
JLFE~ v 7% SEM/EDS IC L VKD, 55D
AR (L1~LS) 1200, S SIS O
EUWIZ LY Y%7 &M (L3a, L3b. L3c,L5a, L5b)
W25 T2e RIZ 109 fHD K~ A MRIFI2D
WCEEMI 7 SEM/EDS BER 24TV, & DFF
Mo 3o0% A7 (A B,C) I,
Fa<A k 8Kit-726 FIB ZHWT X #
+ /7 CT ikl (=30X30 X30 ym?) %)V
H U.DET #£[31% AT 3 Rk 2 157-
(~35 nm/voxel at 7 keV, ~40 nm/voxel at 8 keV),
bWGDﬁ@JW+i$XMMﬁ& C 24TV (<100
nm/voxel at 8keV)., I 7 YA XDOHEEY
¢@ﬁ¢@ﬁﬁ%%&toé%m\2o@CT
P FINZDONTIE, FIB I LY TEM Al
FAaEDH L, [1]1E RO FET, KR
(S TEM/EDX (Z & 0 F /7 @GE W T OFARDH

2 TR~ T
RERLEE

L4 %< LI~L5 OEMHIER] TRE S Lz
A EIZIE—ET D, v NV 7 2D Fe/Mg bt
ITLL D LS ~EHM L, Z DIEICKBEZER
DOFEEREML TN DHEBEIBND, Rr~
Ak iLl L2 (2 &, L3bLE|JE¢ . L3ciZ
=N Hﬁﬁb Z DMMOEFRNTITTE O B L7
i)lof:o Fr~A MR (8K 10um) DI
E— RS F XY THEICL > TEDIL
TW5, Type-A BAOAEY JMIE (<1
um)—#BIC 7 7y PRGN D DITR LT,
Type-C KL FIZAREE TEWAEY A (3
pm) ZHiH, Type-B K- IZZDOF R TH 5,
ﬁmuwaﬁ%@ﬂ 1T L1, L2, L3b, L3c DJIA

AT 5, Fe~ A oL BT
AfEMOTIZE—E (CassMguFesMns) T
oD, ZNHED, Fe~A MIKEERD
KIHNIHTH, AKEZE RS T T Chit et
b CAER) BEZY, RSB THERLZ LS
Db,

7/ CTIZEY Fe~<A FIZITHRKRT S
um FREDO T 7 v N EFFOUREYN A
7oy, SIXM 2 X0 NERIZZERRTH 5 Z &
bhole, 22T, CT RAEOF 2 OHY

(10~100 nm) LT DL Y FIB (2 &
0 TEM AHOSLREDOY R (~200nm §) %
YRR L, @ﬁmmmxﬁﬂ%ﬁ@oto%<
@%/iﬁ X7 7y ERRO LN, B

535 & O 120°C C o0 il B 4 17 7 7~ 1 B
(%ﬂ»{ibnv%b@@%@@@ B8 5
AUy AR TOKITH IS T 2 AT 2R ]\@ﬂ?ﬁf’
BT o7, 77y POFFIEIC
CHE YO TN TURIRE D FE LTb\f_
t%%_f‘oi’béiﬂ CM tﬁiﬁ@ﬁﬂ‘/@ﬁﬂﬂﬂ%

ZFIZKWF JUFY TS, KEEREHO
)ILE&(%{EA /N Fﬁb)&@%j’b’(“ﬁ(mﬁgiﬂ

Hjbtfb@é:f%%_f‘oi’béo
ﬁ%iﬁ
[1] Tsuchiyama et al. (2018) MAPS abstract #6187.
[2] Morlock et al. (2006) GCA 70, 5371. [3]
Tsuchiyama et al. (2013) GCA 116, 5. [4]
Takeuchi et al. (2013) J. Synchr. Rad., 20, 793.

Keywords: Ivuna meteorite, dolomite, fluid inclusion, X-ray nanotomography, cryo TEM
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CRIOVKSAMZBERT S 2 DDIER NWA 7317 &
Tafassasset M §L¥F HIBFIT

BT OAsr> (RO -BeBl) , =i 5 (ROK - #e k)

Mineralogical study of NWA 7317 and Tafassasset:
Two “equilibrated” meteorites related to CR chondrites

Daiki Abe*(Univ. of Tokyo), Takashi Mikouchi (Univ. of Tokyo)

IZCHIZ: %<0 CR I RIAMINKEE K%
ZFTRY, BAAFAAT1IHLAL 2 IS
n5[1,2], LinL, i, BVERA521F72 CR =
U RZAK(CR6) 3 FE RLENTWB[3], iz, LY
LR EATNDHEE 2 B D Tafassasset <2
NWA 6704 @ O, Cr, Ti [RI{Z KL A CR 2K
FAMEIZ T By " NENDEN DT [eg., 4-
6], CR 2 R IAMOEEALZFfRT 2 L CZh
SO (5316) BEAT D28 A 2 - SL F ) B 4%
MEMBIEIZEETHD, Fio, 1F05E 2
TREDFHNTCWA/INEK R 2 77 Tl KD
BENDIRNZERHLNIC > TEY, KEZER,
B OBERUIZLD TR HHZ LG, CR =
YRIAMDOBGEAGIL, BARNEE DA LT
BWCHEERM LAY 52155, 2T, A
72 ClE NWA 7317 (CR6) & Tafassasset (DL
IR 2T, WH OBRE#Em LT,

BB P ST TIE, NWA 7317 151 O,
Tafassasset (% 2 DD 3 & FH 7=, JE78E
BT LD Bl 22 41T\, FE-EPMA (JEOL
IXA-8530F) |Z L DA 3T A A T 72,

A5 NWA 7317 1Z poikiloblastic 7% 1~
L. barred AVE v ar RL— L& 2 VAR
NRONTZ, EERERIEITAVE S (Fass-se) «
= Ca M7 (Fsi1-13WO042.45) . & Ca HEf (Fsyr.
20W02:3) « FHZ AT (Anss.s40rap) | Fe-Ni AX /L
ra<Ah, baAZA 2 o7-, —J7C Tafassasset
(i barred AVE 2 RL— LT Rb 70
7=, Tafassasset D = EAERLFL LA VE L (Fag.
28) « 1A Ca AT (FSo.13W037.44) | 1 Ca M AT (Fsza-
2aW02-12) . FHE A (Anzis70r1s) . Fe-Ni A% /L
rsa<wAh, haA7A Ko7, Tafassasset (=
NWA 7317 LIS A G o Tho7273,
Tafassasset O 2 7 [ T SAVRIEWD RS
72 BlZIX, —H O TIEHR KK 2 mm ©
Fe-Ni AN EENTHNZDIZRL T, H9—

J7ClEEH K 0.8 mm (CE¥J#) 0.2 mm) Tho7z,
F72, 10 N TOHEM 34 (Bl 21X Fe-Ni
AP NRRHEA) S ARE)E ThoTe,

FHin L :NWA 7317 L Tafassasset 104
Ve EHEA DL RITE N EIUZIFE T
Ho7z, LHL, Tafassasset 1 NWA 7317 LV
Mg IZE oA Ve A DA R LT, Z0D
ZENB 2 DODFEADIL A DAV | A FHAL
[ VAN QA NRY/AY VIRV I3 o (o N0
Frp bR A e 58 2 PR [ TEV S
BT, AT, Ve A D Fe-Mg #LA%
1%, NWA 7317 O BRE0HELL Tz, K
CaEAH D Al & Ti R TIZ. NWA 7317 13kt
B ERME TH - T=DI2 %L T (Al,0s: 0.6-
0.9 wt%, TiO2: 0.1-0.2 wt%) . Tafassasset [F°<°
RYVE e % R LT (AlLOs: 0.2-1.2 wt%, TiO:
0.1-0.6 Wt%) , Fe-Ni AZ/LHHERICHIE A LS
U, NWA 7317 Tl <A~ (6-7 wt% Ni) &7
—FAh(17-25 Wt% Ni) SIRNLIZFFFEL TNz
23, Tafassaset |ZIZALFEH)Y —=2 7 A6
7= (5-28 wt% Ni) .

PLED I, W3 DI FHIRFE OE )
5. Tafassasset 1% CR6 L0t “FENffy” THHZ
EMMDOND[T], UL, Tafassasset I3kE % 724548
NIEINTWALHIZ, Tafassasset D J7 28,
CR6 JV/MBEEA @<, AV MNB DRSS kIZ &
S TIEHHALIZ 2> TOD AREME R B D,

%3 SCHR 1 [1] Weisberg M. K. et al. (1993)
GCA 57:1567-1586 [2] Schrader D. L. et al.
(2011) GCA 75:308-325 [3] Irving A. J. et al.
(2014) LPS XLV, #2465. [4] Sanborn M. E. et al.
(2019) GCA 245: 577-596. [5] Gardner-Vandy K.
G. et al. (2012) GCA 85:142-159. [6] Breton T.et
al. (2015) EPSL 425:193-203. [7] Nehru C. E. et
al. (2014) 77th MetSoc., #5382.

Keywords: CR chondrite, NWA7317, Tafassasset, thermal evolution, CR parent body
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NWA 1723 La > kK54 FZEFEND

Dark inclusion M &AL FERITFZE

R EAT GRAER)

AR CGRAER)

Michael E. Zolensky (NASA/JSC)

Mineralogical and petrological study of a dark inclusion

in the NWA 1723 L chondrite
Miki Takahashi” (Tohoku Univ.), Tomoki Nakamura (Tohoku Univ.),

Michael E. Zolensky (NASA/JSC)

2> R4 MNEARHED [BAICEEND
Dark inclusions (DIs) 213, 725 A0
FHRHE R T H ONRTFE L, T 5 ER
WCEBER KT HEA IRV EE#RZ &
A TWD ATRENED 8 D, AR NWA 1723
L2y R7A4 MIEENTND DI DA
MR AT o TofE SR, ZE TR 2D o
T EDBRADE A T H I N/ DI T
HDHT LRI,

NWA 1723 L3334 2 K714 MZEEN
% DI K= X138 1.0X2.0cm TH 5, DI D
KHERSTIE 10pum LA R OARHIRLZ: olivine (Fags s
+04) . low-Ca pyroxene (Fs;.6.22.2, W0o.49.4) . albite

(Abgig.999) . taenite, pyrrhotite THERK S 41,
/b 80 serpentine & saponite % 1¢, olivine
DOAFII RS (Fanosas) & ITWHHAKZ R L
TWb, —J T, pyroxene DR IEREA

(Fs13.4-326, Woo352) & DI THE72 %, DIHF T
olivine & low-Ca pyroxene I 2:1 OfF{ELL
oL, BE~FAEBOMBTH -,
Taenite (% Fe, Ni OfthiZ Al 25T tetrataenite
THY ., FFOHF LT Al BRE L, SMUS
BN ONTALIZZ L DY —= 7
% 7~ L 7=, BEE 13 kamacite, troilite % & 3073,
DLIZIZEAEEER, DIy RY 2—
ST RE/NS < BEEK 100um CTETEIT
10%LL FTH D, KEmHneikay RY o —

Keywords: ordinary chondrites, dark inclusions

JVC, MBHRIZ2 Ca-pyroxene, plagioclase, Fe-Ni
metal, taenite 72 & DILWFAK Z~T, — 5.
Beikay RY a—nb 1 D&, Bika v B
Ua—®RAY AL A I (troilite)
C. chromite, olivine & &7,

DI I/ ey KU o — L% /b8 7
HERLZe~ b U 7 AWK 2 HD D5 2 & o
HUREEHDO L a2 RTA b &IXEAFHR
NEZRY B HEJEAZ R TWb, DK
B & BAE R A R LT D, JEREERS R
EHLZ END, DI ITA S —F A 2 O4M
WiERERSEBZoND, v N 7 AFE
FEMFEFIZE AN EnB D, DI OREREI
KGN OHEWFIICFELZZ BB XD
N5, F7=. olivine DN R L ITEA LY
FULTHLIENL REDOLIYRIA B
WCEEREZ IS & 32 1) R DS S LoD
Wi EWEZLND,

~ M) AL ELCIPCM 22 FT
4 I (Brearley and Jones, 1998) & thifsd-2% & |
a2 RU a— LORE ICRIREERIE DS
A~ M) 7 ADIFEERRIR D, RIS
THERINZDIE, hETRAINEE
DEAZ A TICbRBI RV, LIzn->T, Z
@ DI OEJRAZ T 5 2 &%, KGRI
OYEELEZ T2 L CHFICEETDH
5,

*Corresponding author: miki.takahashi.p4@dc.tohoku.ac.jp

@Japan Association of Mineralogical Sciences.
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FHELCZEBEL-KRAAVBHIASVF LD
F/A—F—LERESH

Ot e - BE 2T
W A

R Bil - A &K & ERRT) -
=% 7t (HERT)

Nano-order chemical state analysis for Hx*-irradiated corundum

simulating space weathering
Yohei IGAMI*, Shunsuke MUTO, Masahiro OHTSUKA, Yuta YAMAMOTO (Nagoya Univ.),
Aki TAKIGAWA, Akira MIYAKE (Kyoto Univ.)

[IZLHIZ)] ASPEENSDYZ—
T IVINEIE K B R R S 12 LD RS LR 28 L
i, MiER EEE 722850 0 4 ik (R JRAL)
MEFESL-[e.g. 1], F7o, B ZEMICHFET
LMD [FARIC, BT 2@ CEsh
KFAF O RGN XD AL S L & T
WA RREMENRHB[2], ZHLT-imFE THRE S
ToRFEAT L, SN ERDORRFE 2L LAY
WHEAERL, #7200 T2 B3 2 alaett
NbD, FE, EEFRETHEMSEEE TR
S X —43 ) (STEM-EELS)IZLV, 2 A
MEEDOFH UL 25 Ho0 <° Hy DR 23
HENT[3), 72720 G E DX X i
TR, TTHEL TWBTH AR AE
ZEAIZ O W TIE R E A Z Y,

ARHFFETIL, SE DIKFEAF L B E R %
SOEBENOHFT A LB HIEL, 270X b
(0-Al03) ~D H WU FElRE | FIIT 3
% STEM-EELS #M T a1 T o7, WFoExi 4l
Licad o X NI EMBOAZERY (LY —F
—Hi7) ELTH &N % 12[4,5]. Fcb 5
AR BAL R E D — D> Th AT 8K
FAT L EOMENERZE 25 ETORMEEL
TEERIEM THD,

[EERFE] HRG BRI EPE v
F—HF5E L Z—12T 40 keV, 108 ions/cm? ™
ST o7z, EUGREIDERAF L — A
4L {&  (Thermo Fischer Scientific, Helios
NanoLab G3 CX) (=T TEM MW A 281
HU, BB RIA DN E T2 AT REME 2 B 8
LT TEM BEEL TUTPLRLEDITIN L L=,
BlE2- AT IV 200 KV BLUN 1 MV
@ TEM (JEOL, JEM-2100, JEM-1000k RS) %
AN,

[ER-EFR] GEBEOKBE, ZHNOES
~300 nm FECTO I ML DR - K Bfans, GRS
~100-300 nm ETOFEIIZITAI 1 nm FEDRA
RSB E CIEETHIENH SN,

EELS 7047 Cld, £, FHE & IR
— T DRIV ERIG LI, 2702 AL
DA B IR A RN 2T TER T,
FIT, KBGO OB RE ETESE
LRI C STEM-EELS A2 T LA A—% B
L, ZEBEAT VRO FIEE T
HDOFR Ay ~DIRLUTZEZAH Al DIETEO D
OH HAbZ R a7 AT MU Sy DIELE
R LTz, ZNOO R E RFR m Clidle <
E~200 nm (BB — 7)) (ZHEF L THOAMLT
B, FHEULIZL DI NTERD OH SR
OB ADIFEN AL 2o 72, SHIZT—1a A FE
DT =B DI IRFERDBIE, Hy TAEE XS
NDE =T BEIARTNVING RS T2, 2D
%551t OH FEIZHE R TIRWZE/M A & s L,
TEM & CHEINTZH 1 nm BORAR DB E
SAE—F LT, ZOZEITIKBTANRAR T
(BRI L CWAZEZ <R d, — . o
1THFSE[3] T A TRt DR S HO 13K
e TIL RO D o T, S DOREEPFE &
DEFEWZEY, FHEVE THEIZE RS NS5
FHEEF DIFAEEIZ B RRMEDN AL TS TT
BEMEDN DD,

(31AXE]

[1] Noguchi et al. (2011), Science, 333, 1121.

[2] Jones et al. (1996), Astrophys. J., 469, 740.

[3] Bradley et al. (2014), PNAS, 111, 1732.

[4] Nguyen et al. (2007), Astrophys. J., 656, 1223.

[5] Takigawa et al. (2014), Geochim. Cosmochim. Acta,
124, 309.

Key words: Corundum, space weathering, hydrogen analysis, electron microscopy/spectroscopy
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EBKRFEBRE~D He BBAICL D

CE/NERENDTF

HELBREER

AR (BRIER) . C. Lantz (IAS, Univ of Paris Sud), /IMkEg: (BdbKR) .
Nt (FEAE) . REPASE (RAEKR) . R. Brurnetto (IAS, Univ of Paris Sud),
AR GRAER) . mid st GRAER) . Ay (FEar) . B n @i Oui

R AR ulR). =5

CRfR) . il (SZArfER) . MLE.

Zolensky (NASA/JSC)

He irradiation experiments of hydrous carbonaceous chondrites to
simulate space weathering of C-type asteroids
T. Nakamura* (Tohoku Univ), C. Lantz (IAS, Univ of Paris Sud), S, Kobayashi (Tohoku Univ), Y.
Nakauchi (ISAS/JAXA), K. Amano (Tohoku Univ), R. Brurnetto (IAS, Univ of Paris Sud), M.
Matsumoto (Tohoku Univ), M. Takahashi (Tohoku Univ), M. Matsuoka(ISAS/JAXA), T. Noguchi
(Kyushu Univ), T. Matsumoto (Kyushu Univ), A. Miyake (Kyoto Univ), A. Tsuchiyama
(Ritsumeikan Univ), M. E. Zolensky (NASA/JSC)

RIS S 210K D C B/
£ Ryugu OBLAIAMTodu, AT, AR D5y
W7 — & BEF S 72, Ryugu (X RKZRE

(550nm & THI 2% D) KR TH
D 2.7um P RATHI 10% OIS B D Z &
ORI EKRIDR AL TND EEZ
5% (Sugitaetal. 2019, Kitazato et al. 2019) .
Flo  MBREREOEMAERD & £
i VORI & T3 2 WO BRIRDSMFAE L, 75 ORI
X T2 AIXAE] ROFER O Ryugu D IRIE
oM ek 72 & OV potential OO REIR I 43 AT
U, —07 AR BRI P s BERRE S 2 50 A L
TW5 (Sugita et al. 2019), fERE LT, R
W IT N R R A~ O T R /ER TR &
., EERERBOARIHMLTEY | AT
Ryugu (ZRWIE RS EH 2R EZE > T
M. Z OB BEHERD 72 L1280 R
WYE D3\ potential 8 (JRIE7R L) MBI
HEHDHIETRBUTIHFELTOEHFY
WENBEHLIZEEZ DD, LIRS T,
Keywords: C-type asteroid, Space weathering
*Corresponding author: tomoki@m.tohoku.ac.jp

@Japan Association of Mineralogical Sciences.

HOWED Ryugu KKOUMEH D . Z D)
BRI He FRETIC X 3R E kI & 0 28
Bt LIk RVENER SN L
EZDHIEMHHETH D,

— )7, mMEDOEKRFBERA~OFHEL
ORHEEERTIL, He ZWBHT25Z212LV
ROPENE E BT D 2 & DR
ENhTw? (Lantzetal 2017,2018), L7=72%
- T, FZFED Ryugu K i CTHIH| S 41 2 FH &
BPERIC & B A7 MV & He FRETFEBR
THEHIBARZ MOBER 2L HimE T
b5, ZOR—FIL C RUNKEDOFHEAL
TERNE, BURF 2 23 BRARE L T D 0 & Mk
RSB THAHZ EEEERL TS,

FxlL 2 E TolED He RS CTIIMmE!
STV, BRIRFERAOWME (Z2k
) LCHET D He =L F—D AT kL
BAIC KT DARAEME 2 T2, T D5 R, He
U X 2 2L, SRIFIC KV R—>Fick
ST, FEoRICRD ZEN Dotz
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GEM {280 F Z FH ULV - T DIGZKE EREER
EFFRE GZafER) . PIUB QLR T EREB N ERIL A HFFERT)
In-situ hydrothermal alteration experiments using GEMS analog particles
Satomi Enju” (Ritsumeikan Univ.)

and Akira Tsuchiyama (Ritsumeikan Univ., Guangzhou Inst. Geochem., CAS)

[1ZC®iZ]  GEMS (Glass with embedded
metal and sulfides) (%, EE2HKXLEZZ 5N T
WD R R 72 2% EL [ B2 CP-1DPs (Chondritic
Porous Interplanetary Dust Particles) 7 7= ZA% ik
WToh Y| IEEEERER ORI
4 8 M O AL 4 O ORL - % 1 5 Rl a4
W& H 9 5(e.g. Ishii, 2019), F7-, FAKIHK
FE a2 K74 k(e.g. Leroux et al., 2015) <°
k4 (Noguchietal., 2015) T% GEMS (23
LU= E MR STV 5, FEdb BRI
X7 A BRI S BOSER "W T2
(Nakamura-Messenger et al., 2011), % D H
JEIREERR G S & o I A BIAR 1T AG IR I RE A
(BT DKEAERDEGNDIRIEE 2D, L
MU, EERE ORRE DRI TREZERN E
DEIITHEITL T DNITDOWTH LM
2725 TR, RBFE TITFHEI T T X<
LE(TP)Z W TIERL L7z GEMS HEHERL 1
DE DL KEERER%ZITH Z & T GEMS
DOKREZE KW ZH ST 5,

[BUBH R OV T FIE] ITP 2558 2 v 72 ke
HESEBRAE R 2 B & U7, BEfESEERAE
B EIC Si-Mg-Fe-O FHE% D I S E BE iR TR
LB L OMALEE OB 025720 |
GEMS (Z X <HEELL T iz, ARBFFETIEHIZE
WE L KEERL 1:LICTRAL, BREHE
> BRI XHRIEMT(XRD) /S & — > D HL
%47 o7, 54 REFBOS S H 7o D B 2355 H

R FIWC T EE, XRD (RIGAKU, Smart
Lab) . &A1 BMEE (SEM: JEOL, JSM-
7001F) ., 7% i AU 7 1 BA 7 8% (TEM: JEOL,
JEM2100F) & W Cotr 1T - 72 (EEIT A
THAPRFITRKIE) o

[FERIXRD 4 — 2B W TS DOHETIC
PRV IE S EEERRIE ok O v — 7 OFRE D
DRI BITZHN, lgamietal. (2018) 1ITH D &
D 7 JBIREE RIS Sk D v — 2 S8 AR 1T
WTCERMoTe, £lo, HWEWETHALNT
SRS L O LD v — 7 13K b b THE
LTWe, Holfg 0B SEM B4 41T -
7o & T A, FERITHRI b7 DEETH
AN LS E Ch 7=, LvL, TEMIZ
BT OBETIEBHERR R BlE I Lz,
WG R &b D e ek &k O b gk
K29 Mg-Si-O FEAEEERRIE S X 0 M
RI7Z2 MR O Si-O FEAb B EERRHE . T Fe
I EAERSS gypsum b R 657z, BLED
R O AR FEERGA TIL I db BB R 13K
LRSI UTay, T REERRIE SR D BRI 1T
ELholztELLND,

(511 [1] Ishii (2019) MAPS 54, 1, 202-219. [2]
Leroux et al. (2015) GCA, 170, 247-265. [3] Noguchi
etal. (2015) EPSL, 410, 1-11. [4] Nakamura-Messenger
et al. (2011) MAPS, 46, 6, 843-856. [5] Igami et al.
(2018) JpGU abstract, M-1S07.

Key words: GEMS, CP-1DPs, amorphous silicate, hydrothermal alteration
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X#EFEICLD L6 EBEIY RS54 FOIMEA DM

4%

EF (Htthhlf - FAT)

Strain analyses for the L6 ordinary chondrites by the X-ray diffraction
method
Naoya Imae* (NIPR, SOKENDALI)

Random X-ray diffraction patterns for L6 ordinary chondrites were obtained from in-plane rotation of

polished sections. The strains were then obtained using the Williamson-Hall plots for olivine and

orthoenstatite. That of olivine nearly shows linear relation for shock stage S1-S6. On the other hand,

that of orthoenstatite shows that linear relation starts to break more than S4, and this may suggest a

significant amount of transition to clinoenstatite of orthoenstatite.

(LI : AR OmNEREE VTR b
WiE= L R 74 b XHHEHT) RO F
fliZTnal, AETIL, L6 Hlar K7
A MZH LTI EFRTEZITV, D2ADAA S E
S 2 & %A F(Oen) » Williamson-Hall
(W-HEIZ L BB IMiET[2] 21T o 7,

EER . 14 Ho Le WiE= Y K74 hORHEE
L L HET DB 3D AT T R &V,
BT 40 KV, EERIT 40mA TRASET
CuKofia v =, JIEIE 2 6=3-75° (613 Bragg
), BFHBRAY » ME 5mm, FEEAIF1/6)PE
L7z, KBFREIZ Ni v/, @ L CEH Lz
D3 B A DFERNE 130, 211, 222, 331, 322 D 5
ST 5, 0en 11610, 511, 421, 12 00, 133, 12 12,
304 D 7TOTHD, ZOFEET, MFHOF e —
7 EHEIRDIR, 20>~30°% FHV,

R (ADAA) WELKE L6 =2 K74 D
tan®-FEMEO WH 7’1y MIHEE L CEDOR
Zon L, AV BRI FFD, 0.64-0.99 i
T, 113BHX0.85 LLETHo72, (Oen) S3 £ T
10, 7 LU R BV ERSRE A T, S4 B
DrE\ VEFRERE DL CIIAERI R MEL 725,
iR DOADAA) ST DD S6 ICEFEREEAS -

95 EEBAL01%0°5 0.6%E TLAT A, L
AT DIEEMWEN DD, Db AADEEEIERC X

%7 E AR ORYFAFIH L, A

L7zBl, Z0fE%R, sESYEETe S6 O

Tenham[4] 310" Sahara 98222[5] DA

RE DIEINIENZEI35GPa 5 L 124GPa Th

Sl ZOFENE 86 DOfEFET(~50-70GPa, [6])

& LTHE, EEREROBEE 72k LAOVEEER O

BN L0 | BRI ST & E 2 DI
%, (Oen) W-H f#h7C S3 & CIIAERIN A 5D,
BREHTH 0.3% Th o7z, S4 LA ETITAERN

RV, ZAUIEERARUC KD Oen DHfT L 24

LA SDEEDFELEZ B,

BEE - BERY VT2 AR R R
LET,

3K : [1] Imae N. et al. (2019) M&PS 54:919. [2]

Williamson G. K. and Hall W. H. 1953. Acta
Metallurgica 1:22. [3] Uchizono A. et al. Min. d.

21:219. [4] Tomioka N. and Fujino K. 1997. Sci.
277:1084. [5] Ozawa S. et al. 2009. M&PS
44:1771. [6] Stoffler D. et al. 1991. GCA
55:3845.

Keywords: ordinary chondrites, olivine, enstatite, X-ray diffraction, Williamson-Hall plot
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Northwest Africa 2139 LL6 O > FKS A FDOEELTRLE

Tz AtEE*

(), AR (RO - A 3Ub), TEERMR G,

RRESUT GRR), inzse (Wb, #4FK)

Shock history of Northwest Africa 2139 LL6 chondrite
Atsushi. Takenouchi* (NIPR), H. Sumino, K. Shimodate, K. Nagao (Univ. of Tokyo),
and A. Yamaguchi (NIPR, SOKENDAI)

RE A7 H D T BE 2 Rl kLA 2> © i B 4 X b
DOEE (FEY) 25N 5 2 EIERIK
DAL LW EDO/NRIKOE X 2 HlKT 5
FCTEETHDL, HiEI RT A~ (BRI,
LL 7 —7") I1Z K52 T B A 2 7 e
AR L CWDRREME R EER ST b
Mle. g 1-3]. FKEF 7 — 7 OFEM 7R EiE
BT N — T HOBmEROENTIHE D W
SINTIEAR, F D K D 7o M7 5 o 2 fif
327201213, < DEAICBWT, EE
25 AR & SRR U 72 R AR R AR AR O E
ATV, FEEEORE & OF AR OFE
HHREGDLVNEND D, AFFETIL LL 22
N7 A4 MEREOBEEL ZHIKT 5720, A
BeE T % Northwest Africa (NWA) 2139 0
B B AR BIEE KON Ar—Ar, 1-Xe [RINZIRAE
RBE EFT -T2,

NWA 2139 IZAHD 7 F A R (L) & Bfad
HRL 72 R (D) WAFAET DI, A A
RAFFHICENEN O S T > (B
I-o) OkE HE L, FESKFEEA T
BEAFEATIC R WD CTHEE TR 21T - 72,
B 7T A3 HT OFEIEAIZ AR KoS0, & CaF,, 4
DB & H>72 Shallowater [EA[4]. Hb3gr
Wsm AP (5] b RIBFICIRA 21T 72, &
Z [RINE AR B E I A T A By R
(modified-VG3600) Z i\ 7=, F7=. 7 7 A
LEp L B N TR R 2 fER L.

[ENT AR HAIE 72 Al D £ AR B 1 BE%SE  (FE-SEM,

JEOL JSM-T100F) # A7~k 22, AR S
< U4y YEEE (JASCO NRS-1000) % FH VN7~ FH[H]
EHxEITo 17,

MBI O/, WThoREITOLRIER
DH T AT R 5T, PREEZ R T DA
Thot-, FHEE CITMRI 72 b 4
RIZFELTRBY ., B0 —7 = 7
Ronfz, Z7I7AMBTIIE—NV I T v 7
NEEIN., TOLENGHTTIZY T vy 7 RA
STWARTHBIEINT, £/, WTho

A S B OEREMIRDBIZE S,
—DE T == L ENFERELTEEEB XD
NWADRRLI T > T v, WA &R b CTHERR

SNBHHRT, &9 —DEKRHAR AT AET
Bk otz 2 < E0IRTH 5, fmE R
WRIZ AT T ZEIRIZS v — A28 6Tz,
S OEEIRFIILES OFT & LY 1381
ZEN TR,

Ar-Ar ST TIT Y 224 1R PAr-loss 12L&
NI RCTORETTI F—FERIFELNL
Mo ToN, =20 —HT<4. 31-4. 56 Ga
WV IRBIEWVFERPR S, 7T A MO
B CITARIE T 3.85 Ga, iR T4.17 Ga &\
) 2ODERBPELNT, I-Xe FIRTIX
4.49-4.53 Ga DFERBHEFHILTZ,

Wil RT7A FHD I-Xe RIVRTHENR

(4. 49-4. 53 Ga) ILEIRD ¥ — 7 (1000K F2EE)
DFERZEZRL TS EEZH[4], BE—L
K7 Z w77 8 OERROEESEIROFK
HETER IND EZZ N AT Z D
FRED LRSI SN rIREER S 5, £
DD LLary K74 MERIKTHE Ha v R
T4 FTHEMBIND LS 7ele g 1-2]BVE R
RO A N2 RS 4. 49 Ga LLRTIZHE % Tu
RN I 5 (3], A LIX
<4.31-4.56 Ga OFIcE =Y, ZDHT T A
N BELNTZ 2D Ar-Ar #4% (4. 17 Ga,
3.85 Ga) T/REND _ROEEA X M &
PR L, “HEH ORISR E K LT & &
2D, Rt =EOWEEA N MIRNT,
PR DB NRZIZHE->TND Z &0
5. KEGRIERAIE D 5-6 EAHIZ ISV T
B D BARSCHA FE N RIHITFT F o T2 Al HE M A
NI B,
23 3L : [1] Rubin (2004) GCA 68:673-689. [2] Scott et al.
(2014) GCA 136:13-37. [3] Hugo et al. (2019) MAPS in press.
[4] Gilmour and Clowther (2017) Geochem. J. 51:69-80. [5]
Roddick (1983) GCA 47:887-898.
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meteorites: Implication for their shock metamorphism
*Risa Shikina' (1. Tokyo Uni. Sci.)
2:45 PM - 3:00 PM

[R5-16] Microstructural observations of quartz from the basement rocks of the
Chicxulub impact structure and shock pressure estimation
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Low-temperature thermal history of cumulate eucrites as inferred from
tridymite polymorphs

Haruka Ono*(Univ. of Tokyo), Atsushi Takenouchi (NIPR), Takashi Mikouchi (Univ. of Tokyo),
Akira Yamaguchi (NIPR)

ZUOIZ: 22— T A MINEERAZD
MR TR ENT-EEZON TV XA
Horary K74 MEAGILV—TThHb[eg.,
1], =—7 J 4 MIEID, EEE - FHERES
D2ODY T ITN—=TITH3iF6nb LN
2\, B, E£REE—7 T4 NIEA OB
BT ATDPLMEEENR RO N2 L, X
A B HWEIE G FE ORI A< Vb T
Whleg.,2,3le LvL, THvE Tifam S 41T
XA T A SRR E fEIE (600~
1000°CREE[4]) IZBR L TWD, AIFZETIX
ZOREFERLL T COBREERT D20
W2 YU BEMIIZEER Lz, U IEWIE
R RIBREE NG FCEL DL ER L,
BRZ RV T 4 ~A MT400CLAFT6DD%
BEFFOZENHMLNTWA[S], PV T 4~
A4 NEILEITR T iR, BiR, HES
RRE S BRO 4 ODERITT I TED
TN D ORI EME 2B RN H 551,
AWFFETIE, T 4 ~A FMRIRTOESN
ikt D L CTHRATHD EE X, ERlE
— 774 MIEEND NI T 4~ NS
Z T, A R TR EREI 2 5 O 72 a0
IREFH COBSL OFGRE R AT,

A 8L . 3UBHZ Moore County, Yamato (Y)
980433, Moama @ 3 DDEFEE L — 27 F 4 |
A REB A V-, 3 SOREBHR A TICES
BR NI T 4~A FBFEL TV, B TH
Moore County |23 £415 H DIIA 4 mm & 5
HRENHDTH o7, YI80433 D HRLG R
YT 4 ~A MITIToRE L X TE N
H23% < & F Tz, Moama H D BEHE R
NUT 4 ~A M2, oOREHZIZR 67
MolzT AT E L-ET AR N T

4~A EBREERTWZ, 7 A TRES %R
N T 4~A MIFANTHDHEGESR N
V74 ~A4 MIHUXRTEHRULARZSGEN
T\,

BE LKW ETMR N T oA ME
400~210°C TLEMIRZFFO DR LT, H
RHEER N YT 4~ A ME 160~110°CIZLE
I HDH Z ENHBNTND[S5], BT,
TNETOHL OWENS, FfE1—2 7
A MLV bESMA SN HER G2 —7
A FROLREBEEFPIIZETG SR B
V7 4~A4 MPFEL TS Z EZ ML
TW5[6], ZNHD I &M H, Moama HIZTF
TELTZES R )T 1~ A NI, mEE
THICE T RREE Lo E EHMARERIC
EOHNCHES L TR SN EE IO
bo DT, Moama ITHEGER MU T 4~
A b DHEFEOMD 2 HODFELE Y B B
HENmRetERmv, Las L, BT T
A LD D 50TV D5 EIEEE X Moore
County £ ¥ Moama O F 3 IEV, T D=8,
Moore County & Moama D EIEEEE 2N 400°C
WCEDLETICWHE LR DNH D Z &0
ooz,

PLED Loz, R N T 4~A b
(TBRAT 23735 979 BE BRI LT DR T oo B
ikim T A ETHHATOL Z ERENT,

£ ik : [1] Binzel R. P. and Xu S. (1993)
Science 260:186-191. [2] Miyamoto M. and
Takeda H. (1994) EPSL 122:343-349. [3] Harlow
G. E. etal. (1979) EPSL 43:173-181. [4] Lindsley
D. H. (1983) Am. Min. 68:477-493. [5] Graetsch
H. and Florke O. W. (1991) Zeit. Krist. 195:31-48.
[6] Ono H. et al. (2016) 7th NIPR Symp. Polar Sci.
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Petrogenesis of silica polymorphs in eucrites
R. Kanemaru* (SOKENDAI), A. Yamaguchi (NIPR), N. Imae (NIPR) and H. Nishido (OUS)

=274 M, BERIK E(Vestal1]) T2 -
EERASRAETT - A 2V ~=T 4 X L7s EHME s
2R 7T m e AR L T b, k., 12—
77 A+ OEKE OG- 05 H - SV
%%@m%d<ﬁWWWM%%ﬂﬁﬁﬁm
DHEEDMTHONTE 7z, RIFFETIIEN - HE
WWWKMx\vUﬁﬁ%mEELtOVU
NII% L DL LR D, fidfbRee 2 %
M7 v 2DEREZMRFFLTCWwWE LEZ LN

%, WMEENEE»S, 2—=2 74 F At
2O fEEAL T 2 0L U ASUMHIE Y T4
<A FepZ LI NS A, ERRICIE
4 DB I N D, R TIE, JeF
g, FE-SEM, V2 ) Ra—7 BT~ v
tEEEERCC lofilo—2 74 +[3]D
> A OMEE % L 72,

AR TIE, =27 74 PicBIFE2 0 h
POFERE P Y T4~ A4 P EREORITIC
Hox, Si-I(FYVF4=4 b >90%), Si-
II(FY 74 ~4 b EREOHLE), Si-IIICH
HE >90%) I KB L 77, Si-1 i, EfE—
774 M EER IR L b O, Tz,

BRMERFRCIREE -7 74 MicE L,

Si-IT i3 A DR W Z R EE 12— 2 74
CHBRIN, Thba—27 714 i
FET )T 4~A M, MR Rk
WakrRT, ARIESILE CAERIEY. ) v
ERIGI R L e AT B,

@Japan Association of Mineralogical Sciences.

SFID MY T A=A M, AV RZ R
AL, BERERD O, V) X ARERHE
DIMBIC X D A Y AR ¥ ZDMBIEHNCIARE
FTHEPHMONTWS[4], o0, 2hbd
=27 7 A4 M R R I
b)v4v4b@**ﬁﬁ#6@%bt_a
PRBINDG, 8mdINnia—r74 =2
~» oI e Y AEYIE, 7V AT
AbThs4l, 7V AP NT 4 P (~236
g/cm®) 2 & MHEEFS L 72 95(2.65 g/cm®) 1%
BERERIRET 27202 7y 7 %% <
GUEERH 5([5]. 2 v, Si-ILIT D%l
BAA%EE, 2—27 74 b~ ~0amic X
DGR L7227 0 R b oNT 4 b DEVE R EH
X W ERE Lz R ENnG, Si-ll
DLV T4=A4MEEETHY, HILHDOA
RICHEN TR b, PYT4w4 L
O UHIC S - I X 0 | Si-IIT &[]
FROBEBBE I N EAREI N,
2% X# : [1] Binzel R. P. and Xu S. 1993,
Science, 260, 5105. [2] Takeda H. and Graham A.
1991, Meteoritics, 26, 129-134. [3] Kanemaru R.
etal. 2019, 60" LPSC #2132. [4] Yamaguchi A. et
al. 2013, Earth Planet. Sci. Lett 368, 101-109. [5]
Seddio S. M. et al., 2015, Amer. Mineral, 100,
1533-1543.
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ERUER LK -2 * iase (i), Kesds Gk - #)

The complex shock metamorphism history recorded in the Padvarninkai

Masaaki Miyahara (Hiroshima Uni.)*, Akira Yamaguchi (NIPR), Eiji Ohtani (Tohoku Uni.)

We investigated the shock-induced melting textures and high-pressure polymorphs therein in
the eucrites Padvarninkai with FE-SEM and Raman spectroscopy. The shock-melt veins included coesite,
Ca-pyroxene and garnet-like minerals as high-pressure polymorphs. Both the progressive and retrograde
phase transitions occurred in the shock-melt veins, suggesting that the shock metamorphism recorded in

Padvarninkai is not simple.

1. [ILHIZ

HED FE A 13/ %2 Vesta DAl & RZe &
TW5[1], LU, HEDs fEA OEJR & HEk
~OREK T 1 AT L CIEEEim 2 i T
WA ([2], HED BEA DN, = —27 T4 X
VestaDEFEEHER L Wiz gdntEzxbh
T 5, Yamaguchi et al. (1993) [3]iC k&
AUX, Padvarninkai (3fx® 58\ ETEEZS AR
HAxzfdfk L Wb a—2r 74 FTHH, L)
L. Padvarninkai @2 /EHE OIE BN
INETHELIARON T I 2ol 22
T AW Tl Padvarninkai OfE 1 EIHH
ik &= ZITHERT D m A 2RISR A L
77

2. EBEUE L SZRTFIE

2 Bz Padvarninkai O£ & HFZ2i2
FIF Ureo 1 AR s w2 B 7 20 W R
Ay b ) —HURE RO TR AR AL & T,
TRERELRR & B A OBLES - AT I3 2 TR
B, EAEMNEFEME (FE-SEM), L—H—
T~ Uy tEE R VT,

3. MREBE

Padvarninkai OREEIRDIIA T 47 4 v
7 KA R0, 7RSI T AN A (O
WA —HRREEER) CIREA, i &
DANAFA N, ZavA ., raA54
o YU B8 (FRVT4~A4 b, ZUXR

rXZ A4 b, AYE) KON VERSEM L & F
Tz,
BAFORMYDOREAITTENLT 7 A
LTz, BREMIRICE L TV AHIKE
A DORNFNNTZ I OMRE LA AR L T2,
NERIRICERG LT b b o7, 7~ X
R ML HESL &L T O IE Ca A
(ZHRLT 5, — o/ NERIRPE S E A IR IE
DiEE -T2 FEFT7ENL T 7 2L LT
oo BEEF O BEWTT ENLT 7 2L L
TWebDb b olo, BEREMIRF O D
fHiZa—% A b, U BHT AT AFET
Hole, —EOATRIITT—Y A MR8
VNI U AT T A% BT X IR L
T e, ERVERIIR O FE o (T R A
L H—%w MREEMIDNERL L TN, EREA
RUIRH Crx, IREM S &EMTET TRl
ZTOHWDOEBRE RBETHHLONRH Y
Padvarninkai (ZEC&k & 407~ B2 A B E A3
BHETHDHZ L ERLTWVD,

51 HISCHR

[1] M.C. De Sanctis et al., 2012, Science 336,
697-700. [2] A. Yamaguchi et al., 2002, Science
296, 334-336. [3] A. Yamaguchi et al., 1993,
Meteoritics 28, 462—463.
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Heating experiments of maskelynite in Zagami and EETA 79001 Martian
meteorites: Implication for their shock metamorphism

Risa Shikina*(Univ. of Tokyo), Takashi Mikouchi (Univ. of Tokyo)

BILOI6SIFEIMNE S =~ A7 U F A hiZ
1Z.Na & KIZETe AT AR ELE L (NaO:
~6.5 Wt%. KoO: ~2.5wt%). Fibsan£72
2 > TWARWEATIZ Na & K W3R+ 5 2
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J:of?#ﬁf?ﬁ\l*ﬁzﬁi ECH T AL L=t
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FINZRGND[1], ~ A7 U F A Mgz &
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[2]. [2]i%. BRI L > TE DT~ AT
VA FEMA LD THIN, KREIT
FHEET XL —NEHE LB DZ L 5[3].
f%@@ 2R R ERURE A VO 7 T AL 2B
Tik, EBREORER L1387 DM 29 a]
BEMERN B D, AWFZETIE, B7p D EBRA R E
EREBLIZ2Oo0v vy —I v XA k (Zagami
& EETA 79001) O~ A7 U F A MInEAFEER
ATV, B AR L O FEAT & 3 A T,
JNZAEER : Zagami & EETA79001 D /)F (F9
5mm) %, COx-H, # A IRE A+ (logfO,=1W+2)
T 900°C (1. 4. 8. 12, 24, 168 Iff#) . 1000°C
(1 B5[) FXL0V800°C (24, 168 KEE) <Thn
ENL7-, HAREIOERE, SR BaMEE o8l
2L, FHEA S A2 M L7z, SRR
IZ EPMA (JEOLJXAB8900L) TH#rL. 7t
~ T EEERRADEIE EZ RO,
i e [4] oA D X 9 12, Zagami 1% 800°C,
24 e 35 & U0 168 [REfE]. 900°C T 1 IRERGINEL
U 72 FEBR CIL A i O B B 70 SEL % 7 S 7
Mo 72m3, 900°C, 4 KEF L EINEA L 723561
IIREHEIR O E R E A N R b7z, 900°C
fﬂ4%%km8ﬁﬁmﬁéntvz&)%
A NI, 1FEAEERIIEHAEORERIC
%@émt09m014ﬁWMﬁbtﬁﬂk
1000°CC 1 KRB L7z~ A7 U F 4 b,
fﬁffﬁﬁ(ﬁiaa BRIEANTORFOEINE &
2> TORBIEE S LTz, EPMA 73877 5
Na & K DN bk cZz L< 72 h ., CalZ
BATWDZ LRS- 7-, 900°C T 24 ]

L&A %, Zagami Ll H7c 0 . EETA
79001 i 800°C, 24 W§fifds L 0V 900°C, 1 HFf
B L 72 SEBR CREIC B #Edb 2~ L, 900°C T
INEL U 729~ T O RUBECHREAEIR o 5 5 BR
FANEE Sz, 1000°C T 1 BEfEmMEL 7=
<~ A2 VA MREIEREICHM S L,
800°CC 168 IFfHIMMEA L7~ A7 U F A ME
1 k77 H 0>~33% TG i b D3RR S iz,
EEL L~ A VA FOFEREREIL.
READOITL 2 OFEEE L RN D & WE
SIALTE Y, [F UINEARERE] 0O 3Rk C I 5
BDEWIZEBERRLENMENZ ERREN
T 5[2], Zagami & EETA 79001 O ffif B+ 1%
7 295+05 GPa & 39+4 GPa L #EE
ENTWDH[A]. $¥%Tﬁ@%§®%“
EETA 79001 O #EmILENE <. [2]& 1%
ﬁé@ﬁ%rbto_Mi X0 gy EER %

ZF7- EETA 79001 O 53, ~ A7 UF A K
m%mﬂéﬂtﬁ%%ﬁﬁ%%ﬁmiwﬁ
I, BREmEAEZ DT hofolod b
Ezohb, EERSEEZEL T, KRR
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R Lz, Zivh. RIRE ERREER & O
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%3 CHk : [1] Fritz et al. (2011) MAPS
40:1393-1411. [2] Ostertag & Stoffler (1982) Proc.
13th LPSC:A457-A463. [3] Tomeoka et al. (1999)
GCA 63:3683-3703. [4] Mikouchi et al. (2002)
MAPS 37:Suppl. A100. [5] Takenouchi et al.
(2017) MAPS 52:2491-2504.
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Microstructural observations of quartz from the basement rocks of the

Chicxulub impact structure and shock pressure estimation
Riho Tani'?, Naotaka Tomioka?*, Masahiro Kayama®, Yu Chang’, Hirotsugu Nishido*, Kaushik Das',
Auriol Rae>$, Ludovic Ferriére’, Sean Gulick®, Joanna Morgan® and the IODP-ICDP Expedition 364
scientists (‘Hiroshima University, 2JJAMSTEC, 3University of Tokyo, *Okayama University of Science,
SImperial College London, ®Albert-Ludwigs-Universitit Freiburg, "Natural History Museum Vienna,
8University of Texas at Austin)

The Chicxulub impact structure, which is an only well-preserved peak-ring crater on Earth,
was drilled by the joint IODP-ICDP Expedition 364 in 2016. A continuous core was
successfully recovered from the peak ring between depths of 505.7—-1334.7 mbsf [1]. Our study
aims at evaluating a newly developed shock barometry method and to characterize shock
effects in quartz from the basement granitic rocks (747.0-1334.7 mbsf). We have determined
shock pressures recorded by each quartz grain from the basement rocks using the
cathodoluminescence (CL) spectroscopy method, knowing that a part of blue emission band is
caused by shock-induced defect centers and that its intensity drastically increases with
increasing shock pressure. Estimated shock pressures are almost constant throughout the
drilling depth in the range of 15-25 GPa. The results are in relatively good agreement with
those determined by conventional universal stage method using PDFs orientations in shocked
quartz [2].

TEM observations show that shocked quartz grains have dislocations, subgrain boundaries,
and planar deformation features (PDFs) oriented parallel to (0001), {10-11}, and {10-13}.
These PDF orientations, based on experimentally shocked single quartz grains, are typically
formed at pressures below ~20 GPa [3]. Most of the investigated PDFs are not anymore made
of amorphous silica but recrystallized quartz, associated with a high density of dislocations and
voids. The decorated PDFs form as a result of post-impact hydrothermal alteration. It is known
that hydrothermal quartz shows very weak blue CL intensity [4]. However, the presence of
hydrothermally recrystallized PDFs does not affect shock pressure determination of quartz
from the basement rocks probably due to their small volume fraction within the CL
measurement area (35 x 45 um?®). A quartz grain experienced a shock pressure of ~20 GPa,
estimated based on CL measurements, showed superlattice reflections of quartz, corresponding
to 3-fold periodicity of reflections along [121]*qe in the vicinity of PDFs. The similar
superstructure of quartz was previously reported in recovered quartz samples after
experimental compression above 21 GPa [5]. Therefore, the crystal structure is also supporting
evidence for shock pressure generation of ~20 GPa.

References: [1] Morgan et al. (2016) Science, 354, 878—882. [2] Rae et al. (2017) LPSC, 1934.pdf. [3]
Langenhorst and Deutsch (1994) Earth Planet. Sci. Lett., 125, 407—420. [4] Richter et al. (2003) Mineral.
Petrol., 79, 127-166. [5] Kingma et al. (1993) Phys. Rev. Lett. 70, 3927-3930.

Keywords: Chicxulub impact crater, drilling core samples, cathodoluminescence, quartz, TEM

*Corresponding author: tomioka@jamstec.go.jp

@Japan Association of Mineralogical Sciences. -R5-16 -



R5-17
IAIWRTSA hEEROL —Y —EEEHET D% X #REHTEER

Wi A, LU T T oA R U WS R RN 3R
(H il LR R AT, 2 R BROR B L, 3 0= KB 2, “JASRI)

Laser-shock compression experiments of forsterite coupled with XFEL diffraction

Takuo Okuchi*?, Purevjav Narangoo!, Norimasa Ozaki?, Yusuke Seto® and Toshinori Yabuuchi*
(*Okayama Univ., 2Osaka Univ., *Kobe Univ., “JASRI)

Primitive meteorites often show features of shock metamorphism, including occurrences of dense
polymorphs of major mineral phases. By previous transmission electron microscopy studies, it was
demonstrated that olivine (a-Mg2SiO,) often had transformed into its denser polymorphs such as
wadsleyite (B-Mg2SiO,) and ringwoodite (y-Mg,SiO4), as well as a recently-discovered new structure
(e-Mg@2SiO4: Tomioka and Okuchi, Sci. Rep. 2017). The impact events that produced these polymorphs
played essential roles in the history of early solar system evolution. Here we tried to reproduce such a
dynamic transformation process starting from forsterite olivine single crystals by using very strong
laser beam and x-ray free electron laser (XFEL) beam in combination at SACLA, SPring-8, Japan.

The transformation process was analyzed with sub-nanosecond time resolution by ultrafast
single-crystal diffraction scheme using XFEL (Fig). A series of synthetic a-Mg,SiO4 single crystal
plates with 50 um in thickness were separately compressed along it’s a-axis by irradiation of strong
laser beam with 532 nm wavelength and with 4 nanosconds of pulse width, that was focused into ~200
um diameter on target. The transforming structures were analyzed at variable delay times by using
femtosecond XFEL pulse, which was focused into even smaller dimension where the strongest shock
wave was propagating.

De:f;é‘"s Ultrafast pump-probe

' (large area) exper-imer!ts of synthetic

. MPCCD Mg,Si0, single crystal
(high resolution)

Power laser 200um ¢ R )
1-2x10" W/em? XFEL 10keV

Fig. Experimental Setup

By anayzing the motion of Bragg reflection coming from hexagonal close-packed oxygen layer (200)
of a-Mg,SiO4, we firstly observed propagation of decaying elastic wave, and secondly observed
decaying plastic wave. We then discovered an ultrafast transformation process toward cubic
close-packed oxygen layer structure, which is possibly related to y-Mg,SiO.. The transformation had
completed only within few nanoseconds, which was not expected to occur during shock metamorphism
of meteorites. It can be a shear-induced fast lattice slipping proceeding without any atomic diffusion
process. We conclude that formation processes and environments of some of dense Mg.SiO4
polymorphs in heavily shocked meteorites are needed to be reconsidered to involve this fast process.
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Inclusions within olivine in Esquel pallasite

Terumi Ejima (Shinshu Univ.), Azumi Yoneyama (Shinshu Univ.), Yoshiaki Kon (AIST), Masahide
Akasaka (Shimane Univ.) and Takafumi Hirata (Univ. Tokyo)

Inclusions within olivine in an Esquel pallasite of the Main group pallasite was investigated using
electron microprobe analysis and Raman spectroscopy. Esquel pallasite consists mainly of olivine, Ni-
Fe metal, and aggregates of fine minerals. The average Fo content of olivine is 88.3. The inclusions
within olivine crystals occur as droplets, grains of irregular form and tubular form. The droplets
inclusions consist of fine Ni-Fe metal, troilite, olivine and cristobalite, or single phases of troilite, Ni-Fe
metal and stanfieldite. Irregular form inclusions are chromite or aggregates of chromite + troilite +
enstatite and/or cristobalite. The tubular inclusions consist of unidentified Ca-Cr-Si-rich phase.

NRTY A NEAFONAL A DEAEY
X BBA DOIEAERECRIEZ B ST 57
DIZHEH ST X7z, Esquel /X7 1 MNEA
DS AT OBEWIE L T, brA
74 b, Fe-Ni 54, Z7u~A b, Ui
SLW N s ST WwW b (Buseck 1977:
Desrousseaux etal. 1997) , A58 TlL, Esquel
FEA DA B AR OOHEYHFIZ AT T
R E DI 2RO T 72 LA ML
DOIEE, Fidk, (LT 21TV, 2D
DI AGRFEIC OV THEE LT,

W OBE, MO, FEICIE, 71—
VR I yva AT E RN 5y
HrEgE s LOT < v mbr i & iz,

AHFFE T H V= Esquel BEA R (2.5%2.5
x0.15¢cm) 1%, EITHA DB AL I Fe-Ni
BENPBRY | FNIZ FeNi f@B IO hRr
A T4 MR ED SR DA IR R DR AR
Ete, DAL AAITHERET, BEIEAE
t~RBOE 2T 5, ¥ Fo AR 883
mol.% THh 5, DA B AAITIE, 2 um~1mm
O TR, REF, T 2 — 7 WROUEWHAT
E3 %, i MROGUAEWIX, Ni-Fe &4+ b
aA 74 N+DABAA+T YA RNTA

Keywords: Olivine, Pallasite, FE-EPMA, Raman, Esquel
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Crystallization history of unusual petrological textures
in the NWA 7203 angrite

Hideyuki Hayashi* (U. Tokyo), Takashi Mikouchi(U. Tokyo), Martin Bizzarro (U. Copenhagen)
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Reproduction of oxygen fugacity of upper atmosphere based on
artificial micrometeorites

Hiroshi Isobe* (Kumamoto Univ.)

Micrometeorites are the most abundant planetary materials accumulating to the Earth. Melted
micrometeorites can record fO, of upper atmosphere. Magnetite crystals occur in artificial
micrometeorites produced with fO, lower than FMQ buffer curve. Oxidation of micrometeorites may
be controlled by accumulated interaction with oxygen molecules in the heating path of the meteorites.

ERINCHIERICHE T HEAWE T, B
£2 0.lmm i ORI F NI KOBEET T v
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Quenched indicator of carbon-bearing process: Extraterrestrial case
Yasunori MIURA (Post Yamaguchi Univ.)

Carbon-bearing grains called as quenched indicator of extraterrestrial rocks are required process applied for the

accumulation of carbonaceous chondrites and carbon contents. The presence of quenched carbon-bearing grains

remained in the primordial extraterrestrial meteorites indicates that the seawater fluid was not related totally.
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Reconstruction of lithosphere-asthenosphere boundary in arc settings
by geobarometry of spinel peridotites from Ichinomegata, NE Japan
Y. Sato* and K. Ozawa (Univ. Tokyo)
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AWK END Z L &7, ZD LABZ DJE
IR 2 | HUER BRI D 545 H v 5 KLl
MOBFIMINTRERTT 2V =2y U~y
M OBEIEICEAT 5 2 & T, B B A
@ LAB 2D SRS TE<S 25 2
EEAOM™NILZ, Z? LAB @ 2 IRTHEE
VX, R EOE B E ) D HEE S D KA
T LAB TREC KIS BHEE S 5 RN
22BN AT TRLS 22D~ 7~ Sy BER
(Tatsumi et al., 1994) L FHFIHITH 5.,

Keywords: Lithsosphere-Asthenosphere boundary, geobarometry, spinel peridotite xenolith, wet solidus

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

@Japan Association of Mineralogical Sciences.

-$1-01 -



S1-02

BARGEZRHESEL T FLRKER
Aitutaki EH > 5 U E5HESE DA
BRI AL L (RO« KR, /INE—{=, Wallis S.R. GRK - #12%), HAFTE5AGE
UK - HBR), JIAFEZFERK - #ER), ZARE L GRILHE), KIEHOA0RK -
AORD, AJISZEORTK - #12%), NABEFOTK « AZR)
Native iron formation during mantle metasomatism recorded in a mantle

xenolith from Aitutaki i1sland, Cook islands
Akizawa N.* (AORI, The Univ. Tokyo), Ozawa K., Wallis S.R. (Dept. Earth and Planetary Sci., The
Univ. Tokyo), Tamura A. (Dept. Earth Sci., Kanazawa Univ.), Kawamoto T. (Dept. Geoscience,
Shizuoka Univ.), Yasumoto A. (Hiruzen), Ohshima C. (AORI, The Univ. Tokyo), Ishikawa A. (Earth
and Planetary Sci., Tokyo Tech.), & Kogiso T. (Grad. Sch. Hum. and Environ. Stud., Kyoto Univ.)

LIXC®IT
IhETIEEL O~ MV RIERNR
WE STED, AU CTITEREH 072
VY, I AA DGR S BIRERO SN
G L~y MARRIEREZ#RET 5.
2. HATHER

AL Tl L7z a %> 7 v, Cook
O Aitutaki 5 & FEIZI AT 18 km? FREE
DEBO/NS G TRIENT T 55
WS THD. 2O T mIT TS, B
VI UH, BMA, HAEA, <TAK
IR DD B D . Raman 7y Wik E &
FE-SEM-EDS % H\W\ =it ofER, <3 A
EAHREOHE, ~1um F2DH A Xk
RIMOERIRTH DL Z ENbroT-. 1
LML, AAEHN DT m ERE
f, AEFRN-HONLHEOBREET
bolz. ZOMRIIMES RO F LTI,
FHAITRAESNEZL O RIEO 70 A A
FAMEFENT W2, ZUTITEN B 2%
ELTBY, BInBIZh- THEANRD
Moz, LL, ElnnHEZB-oTW &FH
AT A TLEY, BB E2FKET HL
NDFREAII RS 2o 7.
3. LML FRE R

HIRL 72 JEER CAR D FEFE LI DNV 7 5y
Wra EPMA Tirolo b 2 A, S Aahv
T UEPICHE SN TWD &< A DL
Rl TWaB Z ERnbhotc. EHIZ,
LA-ICP-MS % V7o o2 ot 247 - 7z
LA, BEtHETRICEATEY, &<
AAN T UHPTHES N TNDELA
AOFEE I TV, ko Z s, M
KIS ELEERITI L E L ESSAATH-
TeEEB2bD. HENEA O EICHEHK
b, S AAH YT EOEBEG DAL
WZEITWD Z TR Th 5.

4. FL®

INETIZ, I—FRFXA MAN MK
HRMRMEMZRE LD T v mids£<
WiEShTER., LaL, ZOFHLE LT
% CO IR A AT ATWZY, BRI
OB ITLHEMR S T —RF 2 A b & oy
Th DLWV o TN RFEHLN S Th o7z,
KWFIE TN LI v T 8%, 7 a bR
VRV DEINE 26 D A DFELE L,
H—=RFHZA AN ML DERIER DR
BERRRET 5. BRBOMIIE, &
MIRBRE FCOH—RF XA b AL M X
HRRIEMOFBRTHD EEZBND.

Keywords: Native iron, carbonate, carbonatitic metasomatism, garnet
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TEREGEESEREZ AWV AL b ORI E
Ll & wp*, T R A (R - ), RS- ([ IIER)
Estimating timescales of chemical diffusion in melts utilizing a

holocrystalline composite dike
Ayu Yamazaki', Tetsuo Kawakami (Kyoto Univ.), Fumiko Higashino (Okayama Univ. Science)

v =T ab ADHEERLK A LA —)L
X, KEIEEYOERAECE T I EE 7 i
Thd [1]l. ThbEHET S HIEE LT,
[FNLARAEARIE S, JEBCEEET V v 77 L
DT N5 [1,2,3]. il 2 IXKILEEIZHBWT
%, BESOMIITIC L - TE DY
07y A NG, LB 2 HEE L, ~
T IREEDOIETHA R h DI KIC X
LamE CORME RBEL DMERD D
[e.g.,3.4. L2 L, SEAEREAIZBWT, 1
M7 7 s AN E A A DART—VOHETE
AT 29018, FFH OB REY M, Z
T CARMSE T, EMEREA AR OIS
(LR T I DR T 0 7 7 A VB R,
~ 7 IRAIBTRIT BT D Lk e R R o HE
ExRAD.

ARFFECRHWZREHE, fEFE LA B
(ZHERETA L) IZET2E5EHIKTH
% . EWRIZIER Sm T, BMIREI S~ZA b
DR RREEICEAICEAT D, ZOEAS
MROFERRFIZITERE~ 7~ L HE~ 7
<~ WNHEFL W= EE BN D[5]. BAEIR
HOERES & FRIES ORI ICER
L, EPMA IZ L% X#ILHE~ v B2 T80
(LFHR AT AT o 1=, FDOFER, SR
25 1.5em N OEREAMICB W T, B
RAOLOHEEE & bic, BERO MgO BE
SROMRIAHEA Y A0 CaO BENMETFT 5T
07y ANEEE. INNODORET T v A
E, JEEOTREA O] TL LI TE S
(R*>0.8) Z &b, AIROMREEZE ITTHE
JERICEEIRT 25 £ B 2 B D [5].

FEAIZB T DR IEHER AL & IR FE LR
BEDE(10%107)[7]1 &, KRBT ORERD
RIPE(100 n mPL ) Z2EF BT 5 &, AREHZE
WG, S BRRIRI LB L 0 b KRR RS
BB =B OND[T7]. £, BER
PE ST NNESIS R T LIS (Y dE N
Hb, FZTUTTIHEENENDORER/ANTO
LR AR L Cilgam 3 2. BERO001)
A2 AT 72 516D Fe-Mg EHUAREIE[8]-[10]

DF—H EWET5H L, BEA D NaSi-CaAl
PEHARE L D A TR E WV [5]. —F, RHEE
DAV NFD Ca & Mg OILHURE TN
W T HTLNEDZRW[11]. 6> T, AFET
572 Ca & Mg OYIEH T 7 7 7 A L HIRIEFR
UYLt 2 R4 2 &0, hMER LERY
AP TN R T e 7 7 A VERT Z
L, ERE~ B~ SN~ T~
ORRETHAF LRI AV R TAET T
PN, SEMRARRIC I S 7= 2 & &R d[5].
INEEE X, AV MHEEKE Mg OFEEUR
Bl OBRA[12]%2 W T, [EEOREICE
B AL RO Mg JERR S A HEE LT, 2
D& ENTER AL NOMKIE, BREEEDT
— N & S L F R D HEE L2 EER
BEONVIHE RV 29 LTHELR
FHEEURE L, Bk 7 4 v T 4 v T 1E
TR EED O, ATE O T O YL HikR
MAHEEFTRE CH 5. PRV A O [E A5 DR
VL, HEEETOREAD AL EmEAaNa
U A OREE~T 12 Hbl-Pl IR FEFH[13]% @ 9
HZ LT, FIS0CERMEL bz, EERE
AV MR TCTORERITZ ORE X SR ck
XL EZONDOT, PRI < 101
ELHEETE D, T72bb, AMEAENIEK
B~ 72 IESIBRICBWT, THEILES 1
THAERTAERE LT Z LRI E NS,

5| F3Cik: [1] Turner & Costa, 2007, Elements, 3,
267-272. [2] Hawkesworth et al., 2004, EPSL, 218,
1-16. [3] Costa & Chakraborty, 2004, EPSL, 227,
517-530. [4] Nakamura, 1995, Geology, 23, 807-810.
[5] ILRFIE22(2019), B AHE P2 HEE (6]
Crank, 1956, Mathematics of diffusion. [7] Dohmen &
Milke, 2010, RMG, 72, 921-970 [8] Usuki 2002, Am
min, 87, 1014-1017. [9] Cygan & Lasaga 1985, 4JS,
285, 328-350. [10] Liu & Yund 1992, Am min, 77,
275-283. [11] Mungall et al. 1999, GCA4, 63,
2599-2610. [12] Zhang et al., 2010, RMG, 72, 311-408.
[13] Blundy & Holland, 1990, CMP, 104, 208-224.

Keywords: chemical diffusion, timescale, holocrystalline rock, composite dike, magma mixing
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PR N ILDBEILIREK (43 ka) E B/ KIEK (41 ka) DA )L FEEY
DEFEERS 51T

/A 1%, Estelle F. Rose-Koga2, Kenneth T. Koga2, FAMRFIT 1, 1EK
fE L, JREEE 3, L OERE 3 (LVEEMFER R, 2 ~ 7~ - KILAFSERT,
7T A, BEMRE)

Analysis of volatiles in melt inclusions of the Myoko Sekiyama (43 ka) and Kannoki
(41 ka) eruptions

M. Hamada'", E. F. Rose-Koga?, K. T. Koga?, T. Ushikubo®, K. Shimizu®, H. Harada?, Y. Yamaguchi?
('Institute for Marine Geodynamics, JAMSTEC; *Laboratoire Magmas et Volcans, France; *Kochi
Institute for Core Sample Research, JAMSTEC; *Shinshu University)

MREDN

— Iz, Bil~ 7 < I ZTHEB MR E T,
UL, Blokilr oy MINZHRT, 3%
Ml D~ 7= 3 E ORIy & & OFESE
GOV TOHIFIIR 5TV D.
FINRKRZFEO LD ER, FERE HIE, W
KILZFTLOHETHHEHEAARE MOV D
DO KIS ERIS LTz KIlsE oA 3 A
v NAAEYMOBIEE - SITICHESE, v/~
F U HIZ KO ICETe~ 7~y F (K0 72
T T2<, FClLBIO P52 ETe) 257
ASINVTARBEE AN SBBEIND &
L7-. o, FhANRT 7TRERIEICEL D
RRAERIIC & - T4 U 7= veined mantle DO
SRR Lo TERS N EFEm LT (Bl
X, W EED, ARSI A2 2014 4F45).
Fexix, A - J HBIZ XK D705 3E
EBEE25HT, Ekilo A v NaaEymo
FERMER D %2, “IRA A E By e
(SIMS) #HWTEMBEIZ T L. &Gk

T, BAEXTIIHRONTHRERETD.

HEH L FiE

Wk, # 30 HERTD SIES) & BtA
L, I&EEMRIEH & $ 42 2 BT D F
RO 4 DM LB KL NEIER T
METEHEWKLED ICEARD X ICHE
L7z &Rk ThD. ABFFETHHTIC
HAWEEENE, WEkILoF 415808 - b
NT FZAT—VORILEK (43 ka) KOH
J KK (41 ka) DAL NOUEWTHS.
INHIFALRSNTHIAMELTWS D,
WK LD A v N OFFEYER 5> D 5B 128

LTW5.

ARBFZECIE, SIMS ZHW\WT AL NAHY
DFEFEM R H0, S, F, CDEOH L= (4
BT 15 @ FF X Shimizu et al, 2017,
Geochem. J. % 5 1R) .

fER

T A Ela SINEELE kRS XY
B RKEKOZXRAE AV NEEWE, W
NH KT 6wt.%D HoO &5 F, SiO2 DHY
INZfE->T HeO MR R Z R LT,
WIMDORIE AV ME, k7 v FORS
fEANV R ERRRICEEZKETH Y, KT
L, Wit A L2220 b EIT 5 (21,
Hamada et al., 2014, EPS).

FAILME K (43 ka) DAL NEEYOF &
Cl DFHALIE, MgO~4 wt.% D LR AE- A /v k
D4, 600 ppm F, 1100 ppm Cl TH - 7-.
B Kk (41 ka) @O AV NEAEWIE,
MgO~4 wt. %D XHAEE AV kDY, 400
ppm F, 1500 ppm Cl TH VY, WED N HF
YOMBITAERICE 2> TS, WEKD~
70X, BE~ Vv MLOREBES, s
T2 AT TRFERIEDBENE > Tl jE
PENE 2 D, CLIZHE N HIBA L7 AlRE
HEHEETER.

B RKEKOEHEMIEBD 5D K0 12
BOARBE AL MIEALT, 4%, SIMS %
FAWTHREER D OBMOIHTZ21TH & &b
W BT EOSITbED D Z LIz kD, K0
WCELAREE ANV FORJR, &SI LE
KkEB KGO~ T <DEFEDENITD
WTHLDIZLTW FETHD.

Keywords: Myoko volcano, rear-arc volcano, melt inclusions, volatiles, SIMS
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FEXE 1986 FRAXDBL M EHEEFOALNIEY
AlEF B, FEE N ER-B), Z2m5, S EAsHESE CRORHUEDD , T3
B (777 i)
Melt inclusions in a gabbro xenolith of the Izu-Oshima 1986 eruption

Hidemi Ishibashi*, Ryoya Oida (Shizuoka Univ.), Atsushi Yasuda, Natsumi Hokanishi (ERI, Univ.
Tokyo), Tatsuro Chiba (Asia Air Survay)

PR 1986 FHE kD B K M 2

IR, RIS oL A 5 B S
HENHIENMEIN TS (T, 1987;
G, 2017 KIUFSEE) . ARFEM(2017)T
X DBEL A B A 2DV T AR RS
LML FR T 217720, LT D24
SEILTZ:OZ DL A S E ST, BB~
Yl O R E A (~63vol.%), VeV (~
5v0l.%), OPX(~4vol.%)& 370 L7k A7 A
(~28voL.%) D DAERLSID, @ZDBREL A 45
RIS ENDRIM T T AL, BIRUIRO Y
PR AN I E N o b, @RI Y 7 A 1%
SiO, GAHBNB LT 545585 wt.wD Lk,
HEZIWAE~ZLEETHY, ZDFEy
(LAY = — a8 1986 4R K B K
AR DOZNE—ET 5. ZHH DR R)
5, AHGM(2017)TIE, ZOBEL A A A
2% 1986 4 B v/~ D~ <2 EVICH KT
HIVAE N~y 2DRFTTHY, 127V A
L~y R [ T AVEDRFE R FS LA
IWNEENRBIoTWEiEmLz. Lol

AVMEA TR 0)7)7\5'/1/<7y‘/:175>
ED IR AVREIAF LTI HONWTITS
INCIRIpoTz. ZTTAMIIEHIE, oL
A eSS ORERIE T & DAL
A (M) IZOWTHE T & TV, ZUAS
Iy 2D IR DWW TR L=, MI
DAL F 5y BTk, B K 7 R B 28 A o

EPMA (JEOL- XMA8800)% i\ CTfTo7=.

M1 SRR A A VeV - OPX HHICHER CTX
7203, T OALFMRI TR ANES Z LI E
Ste. BHEATRO ML, T Ml Bk
UL AVREDE RFLAIIZ MgO 128 #,
SiO, & A i 54-56Wt.% &K\ VP 2
AT —HTHIE O ML, BEAT
D M1 SCRLE AV MR TRAEAIT Al,Oq
L CaO IZE 7, FeO IZZ LW MEM B 5. MI
D K,OITiO, HlTARANMEMFEIZ LS T, ~
0.36 T—EThD. F7z, CaO/Al0; b7
ANEMFEIZLDT ~0.7 —ETHD. b
DB, ABFFEEE T ORI AV M G DT
FEREOENDOIE, Si0;< ~56wWt.%
DHDEFRIEETHD. Si0, > 56Wt%DHE H )
T, SO, DI LEST K,0/TiO, L3
AL, CaO/AlLO; L3+ 2 M 2B, =
UL CPX X FeTi Bt di tH AR IR &5
2 HND.

Y EOFERIT, ZOIVAZ N~y 2D
RELW) &It & FAFLTZ AL R Si0, < ~
56Wt.% THY, 128D SIO I ETe 22 LA
AV RSB RE L TR ~EFAL, ALR

BERILZIEZRET 5. £, AL
7= 22 1A AV, CPX £7-1% FeTi B2t D
g DRI A HNDZEMD, TRV~
w3 2D IVRIRTICH KR T2 DEFE 2 B
5.

Keywords: melt inclusion, crystal mush, gabbro, 1zu-Oshima, eruption
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NLUAZZOERDODER

DEHTHREE 2018 FRE AN LR D F)

IAFE L (PEFHT)

The color of volcanic glass: A case study of ash
from the 2018 eruption of Shinmoedake volcano, Japan

Keiko Matsumoto* (Geological Survey of Japan, AIST)

KL P R — o LK T b W kR
RICIL > TEBLR2EHEET 256082
(e.g., Paulick and Frantz, 1997) . "EHYI0Y)
BRI R E kR 2 T DK T
Ok 2% % & Eh, mEI KL TOE
ERBHED —>TH 5. FRCEE2mmILT
DWEHYITH 5 KUK, KEH T OILEIC
X D& CRINATRE R 72 0, KIS ENIC B 1F
2HERE=Z2Y) VIHWRTH 3.
KK @ﬂ:/'lj(f?‘f"uﬁﬁ’#@ﬁb‘, i?‘:%)ﬂi*ﬁ?
T & W KRR & ot b ic B D K FgE 23T b
T &7 (eg., Taddeuccietal., 2004) . L 2»
L, KWKo @FHOER Kk Tav R LD
BHAE 22 S fH i i T b T v, Kiffgec
1%, DR 2 KILKKLF DA F ZE 5 O
BAIL 7 ~ v oo o, LA T et
xk@ﬂfﬁ?‘mﬁ%&é

BEE B L Uiy, BRI D2018
@ﬁuaqﬂsaﬁkwkmm%ﬁﬁbt.
FERBEMETEZ <1, 3A1-2H, 3H, 4H5H
KK D KE Gy DR 23 BEAEHD 7w
v ZIRKEFTH o 7zDicxt L, 6-7THHEHC
TR EEH O FIER  (Type 1) 23 E(ai5ERA
DFIIR T (Type2) & &bt Th Tz,
6-7H kD Type 1, Type 2K 71T D> TSEM
Bi% s L EDS T DAL EM 3T &2 1T - 72
LA, wInbREICHRESA, HAa, T
VLI D~A 70 T4 b RER, AR
i X 27%, HIE AT T R oL

INET,

Si0,=68-69Wt%TH - 7z. F 72SEMIC X %4
400015 DEIZE T3, Type 2> Bk % FR &,
W L b AFIC<L umD LS T TERR & ik
> 7. —JiT, Typel, Type2kiFofHHH 7
ZERG D T = V4T T, Type LRI T-IC
WBHHER -7 BB ONARD» oD x
L, Type 2R 11213690 cm ffiTic v — 7 23K
b7z, 690 emiffiio v — 7 (Z4A5H DR
BARFEHDO 7 m y ZIRRFIC D b,
690 cm M D v — 7 1%, WEEkShR & ok
Bie¥oFr /74 +ici%43 % (DiGenovaet
al., 2017a) . KLY F /7 74 b O
Y DA iz 2R LA X ¢ 5 (Di
Genovaetal., 2017b) & &0 5, FFEEA 7 A
HETh 5 Type 2R FIZK B DO Type LK ¥ &
D EREIESS HEE S NG FTAE T, BG
xR 2k (BH6-TH) 285 AT
fid (6-9H) ICFAEL 2. BEarEkitt~ 2
~%ZRThRo1E, ZDOType 2R -ldEkitE T
BaEER VKM Lz~ r <, WEDTypel
K I3 RRtECiFi 2 2 e KA L L
TRLZ B E Nz~ ~IcHET 3R T
EFER DL, BEINEEARA L BAEN T
b5, AEH T AOR MO A L
EERNCHEE TE 572 5 1F, WIRCHEME
EDORNBE S O RHICHE K T r R D
HEIFHT 2 TRE L 72 0, KILK TOPERL
HHE=RY) VT ORBICER S,

Keywords: volcanic glass, color, Shinmoedake volcano, Raman spectroscopy
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BKEAXETICHE T 2R UEERADAEKRIELEER

=B 1
BEES

Z)INEHFE""

CPRRTE KBRS (1 RAER 2 pERRAT)

Groundmass crystallization experiments of an andesitic pumice

under low vapor pressure.
Hiroki Yasukawa*' Mayumi Mujin' Michihiko Nakamura' Shizuka Otsuki®
(1:Tohoku University 2:AIST)

(WFoEds 5] 4. KIEEOREF O~ A
774 FOMIZT ) A — /L DR
O/ Y, 1830 nm-1 pm OFESEN T T A
Mo EARE30nm BLFOREE VL T T
74 hEEZESNTZ Muyjinetal., 2017), Z
LS O EIEKGE DOIEF IR T35
EFZZ B, KB T O IARRD 5y
ZRigkd D FTREME AR S V72 (Mujin &
Nakamura, 2014), £/, 2NN ~v 7 ~D
itttz EHSEL 2 &b RBEN TS (Di
Genova et al., 2017), ZD7=O Z 5 DOl
Dfat « EFRFEZH LT D Z &3k
MK D& A F 3 7 ADBRRIZE O CTHE
Thod, ZNETYA 72 TA FOBIER
m b EERI T % <ATh T & 7228 (Hammer
and Rutherford,2002 72 &), 7+ / 7 A4 LDk
s L EBRIT T e, ARBFZETIEA
BIERG 4 QAL RS vt o [ty T % - A By ek i e}
JE T TOREELRBRZATV, T/ A7 —v
Dt i D it 1 Sk 22 B~ 7

[FBrFiE] HBEWEITIT 1914 RS KIE
KT L7, AERER A IZIEE E R0
A% Wz, FERITEEE T 7 2AE I
EABBEXT TMEAL, —ERFFRFFT 5
Z & TIT o7z, I 800-1000C, FERETIE

Keywords: Nanolite, Ultrananolite

30 4332 g, JE 1% 0.07MPa(LVP) KUY 2-
6MPa(HVP)D & TiT o 72,

[FE SR - BEE] WaBkHL & B oD fh R I LT
EHHL, iz ko 4001208 LT, O~
A7 v T4 FOFBFRRIT A U 7oA.
QU KTF T4 bEEERICEE L
7oAk, @O & Q@ PRIRY ek, @REk
H R s i BRI M E T 2 4
., ODO~A 27174 N 1000°C2MPa, 30
D CEmMBERTE T, UV T T TA
ME800°C., LVP kDA T L, 2 KffH]
BB HEETE T, YV NI T T
A FOEHIIFRAERIET, »ORES
RRET LI FERIC R E WV IBBAIE OB 5T
EETLHEZEZOND, AT TA R
ERBICBIZE SN DI L, BERIE T/
74 X 1000°CHVP Tl s hieino
Teo ZODT, WERINIIBHAICHTED
WHHEDOREVERE TR LT WEE
ZHND, ZTHHDOFRERIZEY | KEHEHE
IZBW T 7R L7ZE7), RE, &
DEBRHZHO CELAEERS D, F
T2 ZIVETOBE T, BEKILD 2013 K
1978 D7V F1 7 A K DOFREHZ I
T, @LISMIEEOMB B S NZ,

*Hiroki Yasukawa: hiroki.vasukawa.g4@dc.tohoku.ac.jp, #Tﬁﬁﬁ)ﬁ s HEkT 7 2o — (#F) Nittetsu Technology
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HAE 2011 FEAXBEHYMICTEND
AEEAEROMMER TEM %

2 A0 VN

TEM observation of microtexture of the groundmass pyroxene crystals
in the ejecta of the Shinmoedake 2011 eruption
Shota OKUMURA*, Akira MIYAKE (Kyoto Univ.)

KDL, ~ 7/ ~T Vb~ <
ERTIZB\ETCHREINDIEEZLNT W
W, Zzo LFEREHEEST S LT, EHEY
@%Tﬂ%%ﬁnﬁﬁﬁﬁ #HzxFeo, FlL

TiX. HREA (Cpx) B o LMk ic ko
WTKRIER D~ 7'~ D58 % H#EE + 2
D SN TWBE, —75T, KD
P kil Z K EECTHRE X N-Hl DS
INTEYB, w7~ LFAERZEET %72
WITiE, BMHERICRBLEZF, R7—1D
L OIEREZIEHFT L EETH S,
Lo LA s, % Ofkairicid@EaiE 1
PSS (TEM) 2R WA8E23ET 2720
K TN T2 EREMEFHEMBER T —
T DRRRBIER I E A~ THIFZEHI 234 72 v,

KLIE ) v o B A i 2 TEM B15E L 72
FlE LT, FRE 2011 EE K E R E L 72
MR T b5, Zoh Tk, BEAEA
(Opx) & ¥@EiEA (Aug) 75K 208 1 pm
&@?ﬁLm®ffﬁﬁiénfwé [k

fid kIl ERINTEHEY . Cpx @
Ltﬂ#/«»ﬁE#T%énfméﬁb
BRI & XIS I L TWinwy, Z
CCARIFETlE. X D% oG EATE LIS
AU CFEll 2T 21T\, 7 A7 — LD
M oS E A2 D 2 2 & T, WmEBE O
TExRAT,

BN, BT 2011 EEKICH T B4
77 ) = —AE koAU Z Hw7-, BT
HLURIMEL 23k 26, ERA A v Ee—
L%EE (FIB, Thermo Fisher Scientific, Quanta
2003DS) IZ X v TEM #1%H o Rl % U]
D»H L. TEM (JEOL, JEM-2100F) % v
A AL AR B ¢ & B RIT X X 2 S HE
DRIE#ITo 72, & OICEFEEEE T

T H X R
HELAK

#Eik (STEM) Ik 24 L ¥F—
s3Hr (EDS) (JET-2300T, JEOL) 7» & {b2#
ZHEIE L 72,

BIROFER 1T L A EDFATHE T Opx D
mifHlic Cpx (Aug £/2l3v sy a VA - Plg)
25 {100} HCEEA L. clihe a* 7234t
f%%%L%%Ou&#A#Otoit\m
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Zircon—monazite—garnet behaviours during high-grade metamorphism
in the Kontum Massif, Vietnam
Vuong Bui Thi Sinh", Yasuhito Osanai, Nobuhiko Nakano, Tatsuro Adachi, Ippei Kitano (Kyushu

Univ.), Masaaki Owada (Yamaguchi Univ.)

The Kontum Massif is located at the southern part of the Trans Vietnam Orogenic Belt (Osanai et al.,
2008), central Vietnam. It composes of three main complexes, namely the Kannak Complex in the
southeastern, the Ngoc Linh Complex in the central and the Kham Duc Complex in the northwestern
part of this massif (Tran Quoc Hai, 1986). The numerous geochronological studies have revealed two
thermal events in these complexes: the Triassic event, at ca. 230-250 Ma (e.g., Nakano et al., 2007,
2013; Owada et al., 2016) and the Ordovician—Silurian event between 430 and 460 Ma (e.g., Nakano et
al., 2013). Its metamorphic evolution in terms of petrography has been well understood on the basis of
reaction textures, and mineral inclusions in porphyroblasts (e.g., Osanai et al., 2001, 2004; Nakano et
al., 2007, 2013). However, the age information for the particular metamorphic stage during the
metamorphic cycle is still obscured. Linking the growths of zircon—monazite—garnet can give the clues
to reveal the relation between metamorphic stage and its timing. Therefore, this study carried out
monazite chemical dating by EPMA from pelitic gneisses and conventional zircon U-Pb isotope dating
by LA-ICP-MS from pelitic gneisses and mafic granulites from all three complexes, in the Kontum

Massif, combining with geochemical relation of trace elements between zircon—monazite—garnet.

By combining the occurrences, cathodoluminescence images, trace elements as well as U-Pb isotopic
data of zircon, the results indicated that the western Kannak Complex experienced the high temperature
metamorphism at ca. 250 Ma with subsequent decompression. However, two high-grade metamorphic
events were recorded in the Ngoc Linh Complex. The first high temperature metamorphism began at ca.
440-450 Ma with the attainment of the peak condition at ca. 430 Ma, overprinted by the second one at
ca. 240-250 Ma with following decompression and exhumation stage at ca. 230 Ma. The medium
pressure metamorphism, which involved in the Kham Duc Complex, occurred at ca. 240 Ma without

any traces of early metamorphic event.

During the presentation, we also combine the results of the in-sifu U-Pb measurement in thin section

with above results to discuss the evolution of each complex in the Kontum Massif.

Keywords: In-situ U-Th-Pb ages, zircon, monazite, garnet, Kontum Massif.

*Corresponding author: buisinhvuongdc@gmail.com

@Japan Association of Mineralogical Sciences. - R8-01 -



R8-02

NBEXREBICDHT 2REEHRSHEHED LA-ICP-MS
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LA-ICP-MS zircon U-Pb ages from Oshima metamorphic rocks and
their tectonic background

Y. Osanai*, 1. Kitano, N. Nakano, T. Adachi, S. Vuong Bui (Kyushu Univ.),
M. Komatsu (Ehime Univ.)
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OEREIEL, 0O LB CEEFF O~ A 1
FA MEFER (I~1VIE) 12 XY, fied THME e
B EERTH. v~ v A MeERO 111 B
FH & IV BRI I RS 72 T R V5 B #5@%
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m1%7&@.ﬁ%®%wk 5(&%@%&@
D IRAE DAL ERARD b, 65T,
KIS ZE A 10 53 @ﬂ%ﬁ977ﬂ:74ﬁﬁ®
FERERIERLRE, ~A a4 MeEA 111 #
WCEDETIHIEMERELETICh T2 b0Rn, e
HRETOY2— KX 7 14 MERMZRT, *
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Keywords: Zircon U-Pb age, 2 stage metamorphism, Oshima metamorphic rocks, tectonic background
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Excess Argon behavior in Dora-Maira
Tetsumaru ITAYA * (Hiruzen Institute for Geology & Chronology, and Japan Geochronology Network)
Hironobu Hyodo and Takeshi Imayama (IFST, Okayama University of Science)
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Chopin and Maluski (1980) CMP, 74, 109-122.
Itaya et al. (2011) JAES, 42, 1075-1090
Itaya et al. (2017) IMPS, 112, 36-39.
Itaya et al. (2018) JMPS, 113, 171-180
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Electron back-scattered diffraction data of the Himalayan HP and
UHP eclogites

Rehman H. U. (Kagoshima University)

Electron back-scattered diffraction (EBSD) maps and crystal-preferred orientation (CPO) of eclogite-
facies phases (omphacite, garnet, phengite, quartz, epidote, ilmenite, and rutile) and their retrogressed
products (hornblende, biotite, and titanite) are reported for understanding the rheological behavior of
crustal material during the subduction- and exhumation-related deformation regimes. Two types of
eclogites from the Himalayan metamorphic belt, Kaghan Valley, Pakistan, were investigated within
polished thin sections. Group-I eclogites (HP) are composed of garnet, omphacite, quartz with accessory
rutile, ilmenite, titanite, zircon and secondary hornblende and biotite. Group-II eclogites (UHP) are
composed of omphacite, garnet, phengite, epidote, quartz/coesite, with accessory rutile, ilmenite and
titanite and retrograde hornblende. Multiphase-analyzed EBSD maps from HP and UHP eclogites are
characterized by relatively deformed and preferably oriented omphacite overgrown by hornblende and
irregularly placed clustered garnets. Epidote, phengite and quartz are randomly oriented. Omphacite, the
peak eclogite-facies phase, exhibits L-type CPO where the maximum density of [001] axes is parallel to
and high density of {110} poles is normal to the lineation in HP eclogites. This type of LPO suggests
intra-crystalline plasticity with [001] {110} and <110> {110} active slip systems that commonly
develops in a constrictive strain regime at mantle depths. Omphacite in UHP eclogites also exhibits a
similar fabric but with stronger CPO. Garnet, the second dominant phase in the eclogite-facies stage,
exhibits weak and complex fabric patterns in both groups of eclogites, behaved like rigid bodies that did
not deform plastically. Quartz in HP eclogites show irregular CPO but the density in UHP eclogites is
stronger compared with those in HP eclogites. Rutile, although occurs as accessory, but show preferred
orientations along [001], suggesting their deformation coeval to those with the omphacite. Titanite, the
by product of rutile indicate different CPO than rutile, suggesting their growth in late-stages. Hornblende
in both HP and UHP eclogites have a strong CPO along [001] axes aligned parallel to the lineation that
indicate homotactic crystal growth by the replacement of omphacite during the early stages of

retrogression.

Keywords: Himalayan metamorphic belt, UHP eclogites, Crystal deformation, Garnet, Clinopyroxene
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Sadanagaite in SiO2 phase-bearing Sulu UHP eclogites

ENAMI Masaki*, KOUKETSU Yui, MICHIBAYASHI Katsuyoshi (Nagoya Univ.)
and TAGUCHI Tomoki (Kyoto Univ.)
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I% Grt Z BT 5 DFH72 57, Omp X° Qz 1
IZH AR LT 2. Grt & Omp DRI D Amp2
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Temperature reconstructions of rocks deformed at shallow crustal
depths: implications of calcite thermometry from MBT and NT rocks of

Himachal Himalayas
Dyuti Prakash SARKAR*(Hiroshima Univ.), Jun-ich ANDO (Hiroshima Univ.), Akihiro KANO
(Tokyo Univ.), Hirokazu KATO (Tokyo Univ.), Gautam GHOSH (Presidency Univ.), Kaushik DAS
(Hiroshima Univ.)

Temperature and depth of formation of fault rocks provide important insights of fault zone
processes. The temperature estimation from shallow crustal rock deformation, however, is still under
investigation for optimizing simplicity and accuracy of the measurements. Current temperature
estimations rely primarily on calcite twin morphology (Rybacki et al. 2013 and reference therein),
Raman spectroscopy of carbonaceous material (Beyssac et al. 2002), illite crystallinity analysis (Hara
and Kurihara 2010, and references therein). Each of these standard methods has its advantages and
limitations in estimation accuracy of temperatures and complexity of analysis. In context with lithology,
in the current study we try to elucidate the temperature and depth information for calcite bearing fault
rocks.

The present study focuses on fault zone rocks developed within the Himalayan frontal wedge
bounded by Main Boundary thrust (MBT) and Main frontal thrust (MFT) (Yin 2006). The MFT form
boundary with the active Gangetic foreland basin, hence, the dearth outcrop exposures. Therefore, in
thus study rocks from Nahan thrust (NT), a regionally prominent thrust within MFT sheet is considered.
The calcite sample was collected from the core zone of the NT, exposed near Pinjore, Haryana, India.
For rocks from MBT, the calcite samples were collected from the hangingwall and footwall rocks
exposed near Gambarpul, Himachal Pradesh, India.

Calcite twin morphology from NT exhibits a primarily single set of Type-I twins (Ferrill et al.,
2004). The footwall calcite sample from MBT also exhibits Type-I twins with few grains developing
Type-1I twins. However, the calcite sample of footwall rocks near the MBT boundary shows a
predominance of Type-II twins and few Type-III twins. The calcite samples from the hangingwall have
limited development of Type-II twins only, primarily due to finer grain size (Newman, 1994). Thus,
calcites from NT as well as footwall of MBT yields a temperature <170°C, while the calcite from the
hanging wall of MBT and from footwall rocks close to the boundary of MBT yields a temperature of
>200°C. These temperature estimates are further confirmed with absolute values obtained from the
carbonate clumped isotope thermometry (Kato et al., 2019). The calcite samples, therefore, show a
significant difference in temperature values for NT (170£10°C) and MBT (262£30°C), implying a
depth difference of ~4km between the two thrusts, considering standard continental geothermal
gradient of 25°C /km.

This study thus provides the applicability of carbonate clumped isotope thermometry for
estimating temperatures for deformed calcite at shallow crustal levels. Further studies are required to
characterize the deformation microstructures from the varied crustal depths of MBT and NT.

Keywords: Calcite twinning, Clumped isotope thermometry, MBT, NT

References: Beyssac et al., (2002), Metamorph. Geol.; Ferrill et al., (2004), Journal of Struc. Geol.; Hara and
Kurihara, (2010), Tectonophysics; Kato et al., (2019), Geo. et Cosmo. Acta; Newman, J., (1994), Journal of Struc.
Geol.; Rybacki et al., (2013), Tectonophysics; Yin A., (2006), Earth Sci. Reviews.
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U-Pb zircon geochronology of pre- to post-tectonic granite emplacement
across the South Delhi Fold belt, India: Implication towards the age of
transpressive orogeny

Kaushik Das'", Kalyanbrata Hatui?, Anupam Chattopadhyay?, Hikaru Sato'
CRERF2TYV—RF, A R)

The South Delhi Fold Belt (SDFB)!Y, a part of the Aravalli-Delhi Orogenic Belt of NW
India is a NNE-SSW- trending mobile belt consisting of strongly deformed Mesoproterozoic
rocks of Delhi Supergroup underlain successively by the older Paleoproterozoic Aravalli
Supergroup rocks, and the Archean crystalline basement rocks of Banded Gneissic Complex!?!.
The SDFB is bound by two nearly-parallel structural lineaments, called Rakhabdev-
Khasangarh lineament in the east and Phulad lineament in the west. The present study area lies
in the central part of the SDFB comprising amphibolite-grade metamorphosed calc-silicate
rocks, pelitic schists and quartzite with the intermittent occurrence of granitic bodies. Calc-
silicate rocks are more abundant on the west until Ranakpur Shear Zone (RSZ) which marks
the boundary with Erinpura Granite country exposed in the west. The rocks in this part of the
SDFB preserve the evidence of multiple phases of deformation and granitic emplacements.

A detailed meso- to micro-scale deformation study of the rocks in this area revealed
regional-scale polyphase folding with broadly NNE-SSW trending axial planes parallel to the
overall elongation of the fold belt. From the east to west of the present study area there are
several large-scale alternate synforms and antiforms'?. However, the fold vergence is different
from east to west, folds are easterly-verging in the eastern sector (near Kumbhalgarh Fort),
while they are westerly-verging in the western part (around Pokharia village). The central
portion (“Kumbhalgarh Steep Zone”*), on the other hand, is characterized by the near-vertical
shear zones with the dominance of sheath folds. The western boundary shear zone, i.e. RSZ
also shows plenty of sheath-folds, and preserves the evidence of asymmetric slip/shearing both
on the horizontal section (sinistral sense of shearing) and vertical section (top to the west
reverse sense movement), indicating a resultant oblique slip. Combining this structural pattern
on the western boundary shear zone with the east-west vertical cross-section in the north and
central portions of the study area reveals a ‘positive flower’ structure with concomitant slip
planes developed on the outcrop scale.

Generations of granitic rocks are sampled from this studied areas, one distinctly foliated
variety co-folded with the surrounding calc-silicate rocks, and the other two varieties of late-
tectonic to post-tectonic varieties. These later varieties are either intruded cutting across the
foliation of the calc- silicate rocks and at places emplaced parallel to the limbs of the folds.
Geochemically, these granite samples are mostly meta-aluminous granite to granodiorite in
composition, with a distinct affinity towards I- and S- type granitic rocks. Primitive mantle
normalized trace element distribution patterns show that these rocks are more LILE-enriched
with distinct Pb- and Th-enrichment. Zircon grains are separated from pre-tectonic foliated
granite and post-tectonic granitic pegmatite samples. The U-Pb zircon LA-ICPMS data from
the former yield a strong concordant age probability peak at 995+13 Ma, and that for the latter
is 851£7 Ma. These data put upper and lower age bracket for the major pulse of transpressive
tectonics producing the crustal flower structure in the SDFB.

References: [1] Sinha-Roy (1984), Indian J. Earth Sci., pp. 84-91. [2] Heron (1953), G.S.I. Mem., 79,
1-389. [3] Sugden et al. (1990), Dev. Precam. Geol., 8. Elsevier, 367-396.

Keywords: Pre- to post-tectonic granite, South Delhi Fold Belt, U-Pb zircon age, Age for transpression
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Blueschist facies impure metachert as remarkable oxygen- and

overlooked water-carriers in the subduction zone
YABUTA Wataru* and HIRAJIMA Takao
Graduate School of Science, Kyoto University

Basalt-based models have long centred deep-fluid studies since basic rocks compensate for the greater
part of the subducting slab. As to the impact of other lithotypes on the water subduction, Hacker et al.
(2008) showed a possible water carriage of terrigenous sediments siliceous ooze. Although their
thermodynamic models are powerful clues to the water behaviour in the subduction zone, water
subduction are left to be verified by natural samples, let alone oxygen subduction, which might be
conducted by highly-oxidized oceanic sediments, i.e., impure metacherts.

Despite their biogenous origin, certain metachert samples are abundant in manganese, which
might derive from highly-oxidized Fe- and Mn-nodules / crusts on the ocean floor (Kato et al., 2011).
Reinecke (1986) tackled de-oxidation reactions in Mn-bearing metachert under higher-blueschist facies
(400-500°C, 0.6-1.0 GPa). Tumiati et al. (2015) portrayed an oxygen subduction based on oxygen
carriage of eclogite-facies metacherts. As oxygen is abundant in impure metacherts and plays a crucial
role in the metamorphism, their fate and legacy to deep-fluids are expected to be clarified.

This study focused on Mn-rich metacherts collected from the Kurosegwa Belt in Yatsushiro area,
Kyushu, Japan. It is of central importance to characterize lower-grade (200-300°C, 0.45-0.8 GPa; Sato
et al., 2016) samples because pseudo-section models are rather unreliable under such P-T condition.
This study is also remarkable as the first study on water behaviour coupled with the oxidation states on
low-grade impure metacherts. Now close observations on the samples reveal that Mn-rich siliceous
rocks do contain considerable amounts of water, and deserve attention as possible oxygen carriers.
These rocks are to increase their significance as a mass transporter in the subduction zone.

The samples are represented by high-pressure, hydrous and Mn-bg. minerals, e.g., sursassite,
piedmontite and okhotskite, which are formed at the near-peak stage. These phases are promising
water carriers, containing 1-6 wt% of H20. Above all, Mn-bg. Lawsonite (Ibuki et al., 2009) is the
most powerful water budget (11 wt% as H20). In a sample KY 1822, this mineral occupies a third of
the volume, which enables 4 wt% H20 content.

Simultaneously, these minerals with Fe and Mn trivalent are oxygen budgets. Piedmontite and
okhotskite accommodate about 2,000 mole of oxygen per a cubic metre, 10 times as much as eclogite
(after Malaspina et al., 2017). In addition, haematite, the most common Fe-phase, is 500 times stronger
oxygen budget than eclogite. On the whole, impure metacherts could be strong oxidizer of the mantle.

Post-peak veins (todorokite and K-feldspar) are developed to cut the layers of near-peak
metamorphic minerals (OT10I). These veins, abundant in fluid-mobiles (K and Ba), are attributed to
fluid activities. It is notable that todorokite contains Mn4+, which suggests extremely high oxygen
fugacity. This reminds us oxygen transportation by veins, as pointed out by Tumiati et al. (2015).

This study depicts impure metacherts as remarkable oxygen- and disregarded water-vessels in
the subduction zone. Though the fraction is small, the impact might be large enough to control local
phenomena. In the rocks are also minute records of post-peak fluid activities. Although many things
including the origin of post-peak fluids are left to be solved, metacherts without doubt have the key to
much clearer image of the subduction zone.

Keywords: subduction zone, metacherts, deep-fluids, mass transfer
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Significance of talc-calcite vein form the Yaeyama metamorphic rocks

Masahiro Yoshikawa*, Kenij Asakura, Takao Hirajima(Kyoto Uni.)
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Metamorphism and geochronology of epidote blueschists and
eclogitic rocks from the Gotsu area, SW Japan
Takasu, A.* (Shimane Univ.), Kabir, Md Fazle (Fujii Consulting & Associates),

Endo, S. (Shimane Univ.) and Li, Weimin (Jiling Univ., Chaina)
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Size-dependent residual pressure of fluid inclusion in mantle xenolith
Yuuki Hagiwara* (Hokkaido Univ. Sci), Junji Yamamoto (Hokkaido Univ. Museum)

In many geological settings, density of fluid inclusions has been studied for ascertaining the depth
provenance of mantle xenolith. However, during laboratory experiments and exhumation processes,
the initial density of a fluid inclusion is overwhelmed by various confounding factors. To elucidate
re-equilibration processes of fluid inclusion, we investigated the relation among fluid density,

inclusion size, and mineral species.
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In-situ observation of growth behaviors of Fe and Pt particles

in a silicate melt
Mayumi Mujin®, Michihiko Nakamura, Megumi Matsumoto (Tohoku Univ.)
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Reexamination of the relationship between Sambe—Ukinuno and Sakate

tephras based on refractive indices and chemistry of tephra components
S. Maruyama* (KFT), T. Yamashita (KFT), A. Hayashida (Doshisha University),
T. Hirata (The University of Tokyo), T. Danhara (KFT)
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Kinetics of serpentinization constrained from olivine dissolution rate
at hydrothermal conditions
Ryosuke Oyanagi' (JAMSTEC), Tatsu Kuwatani (JAMSTEC), Katsuhiko Suzuki (JAMSTEC).

Serpentinization (hydration of mantle peridotite) gives significant changes to both chemical and physical
properties of the oceanic lithosphere. Several studies suggested that the rate of serpentinization is
maximized at 250-300°C, and the rate-limiting process of serpentinization is the dissolution of primary
mineral (e.g., Malvoisin et al., 2012). However, the olivine dissolution rates at > 150°C have never been
measured (Rimstidt et al. 2012). Towards the improved understanding of serpentinization kinetics,
measuring dissolution rates of olivine as a function of solution composition and temperature is required.
In this study, dissolution rate of natural olivine ((Mgo.1, Fe.00).S5i04) was measured at 200-300 °C and 50
MPa using a flow-through reactor (Suzuki et al.,, 2015). Based on dependences of temperature, on
dissolution rate, the time scales on hydrothermal alteration of peridotite will be discussed.

RIS BT 2 MERCAE LS 3 HE Y Y
27 = T DY - AL EHE 2 K& K&
X, MABIABTFA~FFHIATBIKDO 7 T v 7 &
ZRET BT uwRTHB. TNET, WEE
JEIC BT 2 MERCEL I DE T T 7 2 %
BEfRS 2 72010, JGHEE A FERI I B D
bNTE7 IhLDWEICK B &, WHlE
b DFE 1% 250~300°C THAIC 78 D (Martin &
Fyfe 1970). MEAUELIGIC 35 1F 2 BLEHEFE 1T,
PALARDIRIRETH 5 Z ERREINT
V5 (Malvoisin et al.,2012). L 2> L, T FE T
150°C ML ETD s A b A DVAFREE 138 E
N7z LR\ 72 B (Rimstidtet al. 2012), $E
BUEAL G EE & 2 A O A D IEIREE D
EEMRBII R I NI hd oz, Tz,
200°C IZB T 3 A b AA DEREEEA DL
IZBWT, DAL AADRRITIFLEERT
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BUAL G O im BRfR, 5 X R
DEGIFRED 7= D1 1T, DA S AT DR
W, B X OBIRRG A 51 = X 2 D BRE S
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AW CIE, FERUKBERREEE & AT
DA b A TRIFERIE DI, pH RTFME % 1
ST s, v IRy FTCKIGER
(0.5mol NaCl/kg) % & Jfii & (2.0 ml/min) Tii L,
SIS DR % B E NS % . % D%, ICP ¥
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Formation conditions of epidote in lower crustal olivine gabbros of

the Oman ophiolite

Y. Tateishi and T. Nozaka* (Okayama Univ.)

We report the distribution and modes of occurrence of alteration minerals in gabbroic rocks from the
Oman Drilling Project Holes GT1-3. In contrast to other minerals, epidote is much unevenly distributed,
i.e., widespread in upper levels of the lower crustal section, and exclusively within or in proximity to
veins and cataclastic zones in lower levels. In lower-level olivine gabbros, prehnite and chlorite replacing
plagioclase show a close association with serpentine replacing olivine, whereas epidote, if any, never
coexists with serpentine. Thermodynamic modeling indicates that epidote could form at conditions with
higher oxygen fugacity than serpentinization and prehnite formation conditions.

A= A7 4 AT A bOBEERIX
F1 HELRC O S 5 RV BE CIE AL S V72TV E T
% TH D EBEZ BN TR, WHEEL T
DEKDBFEIZ L T, VU ZAREE DR
MO AREM AR THREF EMHICELEE
EHEZZ T T0D ZERME SN TS (f
Z1%, Manning etal., 2000: Geol. Soc. Am. Spec.
Paper 349; Nicolas et al., 2003: JGR 108; Bosch
et al.,, 2004: J. Petrol. 45), kk% 725 TIEAL
ST EE G DOURE 5340 & PEWR 2 fuiR
572812, ¥4 X Oman Drilling Project Phase
1 © #EH] & i 7= Hole GT1, GT2, GT3 7 H %
IS LT BEN E DB 21T o 72, £ DfE
R, KW & L THBIa, fea, 1ERea,
A, 7V A AN, SESH, R
a, A, HaRERRO LT, Fb
DD BAENTRERAICE
PEIR, 3 LU OGS oE L b
FRIZHEAS W TR Z BET 5,

kA RS SR & RV E R 7 g
BT, BRAZEBLT, HD5WITE
AKARE LTRSS BT D23, TALOAD A
FPERVNVEIZIB W T BB ME T L, i
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%ﬁ&ﬁg%#fﬁﬁﬁﬁﬂﬁDthé
loZ &AL TRY, FEDMRERM (4]
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M BAABENNERTIE, 2AbAAT
ERCANRICE 2N TR Y, TOJRDIERR L
; ;tl%ﬁﬁﬁ‘é?#ﬁ%ﬁ Z5E DA+ RRIEA D
ELTWDZENRZN, —F, FNUREA
OB 2 kA 1T Rke A &3 FET S
PMERTA & DRRIRRIBEE 2 7R S 720, B
HETAEET, 589 anteEscafbiEm &
FIREEED T D I LIRFOEEE DO b & THAE
CAF2 OIS L, SRl 1E & 0 BRALRy 72 B
HCTALDZEEZRLTND,
Keywords: Oman Drilling Project, lower crust, olivine
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Experimental simulation of lower crust hydration: preferential

plagioclase reaction in the plagioclase + clinopyroxene system
Takayuki Nakatani (AIST)", Michihiko Nakamura (Tohoku Univ., Sci.)

Recent experimental studies have revealed the preferential reaction of a mineral during the hydration of
polymineralic rocks, which results in the formation of metastable product mineral assemblage in the
effective bulk rock composition enriched in the preferentially-reacted mineral component. The
preferential mineral hydration could affect the fluid circulation in subduction zones at least transiently
via modulating the volume change during the reaction. To simulate the hydration reaction of the lower
crustal rocks and evaluate its influence on crustal fluid infiltration, we conducted hydration experiments
in the plagioclase + clinopyroxene systems with 15 wt% H>O at 500 °C and 1.0 GPa for 672 hours. The
augite (Mg# = 69) and labradorite (An# = 60) powders with grain sizes of 38—53 pum were utilized to
prepare the three experimental systems: (1) PL: labradorite 100%, (2) CPX: augite 100%, (3) PL+CPX:
labradorite 50% and augite 50% by weight. The reaction products were composed of clinozoisite (Fe-
poor epidote) + paragonite + Na-rich plagioclase + quartz in the PL system. In the CPX system, chlorite-
like phase + actinolite + quartz + Fe-oxide was formed. In the PL+CPX, epidote + chlorite-like phase +
muscovite + Na-rich plagioclase + quartz was observed. Mass balance calculation revealed that
plagioclase reacted preferentially in the PL+CPX system in which the effective
clinopyroxene/plagioclase ratio was 0.28. High aluminum activity imposed via the preferential
dissolution of plagioclase could suppress the crystallization of aluminum-poor amphibole (actinolite) at
500°C. Preferential plagioclase reaction leads to the dominant formation of epidote whose density (~3.4
g/cm?) is much higher than that of the primary plagioclase (~2.7 g/cm?). This can lead to ~1% decrease
in the overall volume in the PL+CPX system, which is in strong contrast to the volume-increasing
serpentinization reaction in the ultramafic system. Hydration of mafic rocks may thus enhance the fluid

infiltration in the lower crust via the volume-decreasing reaction.

Keywords: lower crust, hydration reaction, plagioclase, clinopyroxene
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Analysis of dehydration processes in atomic scale of hydrous minerals
by neutron scattering and transmission electron microscopy

Takuo Okuchi*?, Purevjav Narangoo?, Yusuke Seto?, Naotaka Tomioka®, Kaoru Shibata*, and
Takeshi Yamada® (*Okayama Univ., 2Kobe Univ., 3JAMSTEC, “JAEA, *CROSS)

Hydrous minerals have been playing fundamental roles in the evolution of the Earth. In particular,
various types of minerals occurring within the Earth’s crust and mantle are absorbing, storing and
releasing significant amount of water, which in total can easily exceed the entire mass of the oceans.
Transport and storage processes of such water within the Earth are fundamental topics for considering
the planet’s physical, chemical, and biological evolutions. These processes affect our understanding on
the roles of plate tectonic motions, origins of volcanic activities, and interpretation of seismic velocity
variations. However, the most fundamental hydration, storage, and dehydration mechanisms occurring
within these minerals are not fully understood. In particular, atomic-scale transport process of
hydrogen within the relevant crystal structures when dehydration or rehydration occurs within these
minerals (e.g. by volume diffusion or grain-boundary diffusion ?, and by transport of H*, hydrogen
vacancy, or H,O ? etc.) were left almost-totally unknown, while defining the rate-determining step of
dehydration and rehydration it is very essential to understand these atomic-scale processes.

We systematically analyze these processes by means of neutron scattering and transmission
electron microscopy. Previous works related to that topic were definitively insufficient, where results
of macroscopic phenomena, such as tracer diffusion of hydrogen isotopes, were mainly disscussed.
Meanwhile we established quasi-elastic neutron scattering (QENS) as a novel effective scheme to
analyze the processes in the atomic scale, which provides information on the mole fraction, relaxation
time, and jump distance of mobile hydrogen species in the crystal structures. Application of QENS for
dynamics of chemically-bonded hydrogen in the crustal structures of minerals is productive only for a
large-enough amount of high-quality (pure) sample, so that we developed a mass-production scheme of
such hydrous minerals at high pressure-temperature condition in the deep mantle (e.g., Okuchi et al.,
2015). Thus a series of hydrous mineral sample species, including those prepared as reagents and as
recovered from high-pressure temperature environments, have been systematically analyzed by QENS
and in part by transmission electron microscopy. Hydrogen dynamics in these minerals was proved to
accelerate with increasing temperature, indicating that extension of the accessible temperature regime
by QENS is very urgent task. In the current presentation, we summarize the results on brucite (Okuchi
et al., 2018), DHMS phase E, and few other hydrous minerals those were successfully measured at
temperatures to around 600 K. These QENS results were discussed together with their relevant crystal
structures including site and occupancy of hydrogen, which were separately determined by high-
resolution time-of-flight Laue single crystal neutron diffraction scheme (Purevjav et al,. 2019; 2018).
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Structural study of haiiyne by single crystal X-ray diffraction experiment
S. Nozokido* (Tohoku Univ.), T. Kuribayashi (Tohoku Univ.), T. Nagase (Tohoku Univ.)

Ui

ToOAL NI —F T, NI NA—TITREL,
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WTRAICHA L7 L —0 U — 7 ik
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LR CIR SO DA F o BEMTVD,
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Preparation of Cs* and Er** exchange forms of GTS-type Na titanosilicate

and their cation distributions
Keiko Fujiwara*, Naomi Kawata, Akihiko Nakatsuka (Sci. Tech. Innov., Yamaguchi Univ.)

1. ILBHIC

VAR —F AR THDH GTS & Na 74/
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ECEIEEZ KT 5, 1 DOHIFLNIC
D Na* 14 &6 2D H,0 458 5%1/@ \é
G I R RN EATE =5
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I% Na-GTS OH—FHTHHZEEMER LT, 2D
Na-GTS |Z CsCl 7Kk (0.01~1.0 M) 7%
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3. fEREEE

CS' LI TIT. WTHOIREIIREICE
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Temperature dependence of crystal structure of Mirabilite
Ryutaro Ikeda and Atsushi Kyono

The temperature-dependent single-crystal X-ray diffraction measurement of mirabilite (Na>SO4+ 10H,0)

was performed in the temperature range between 213 and 303 K. Here, we report the crystal structure

change of mirabilite associated with the positional disorder of the O atoms at the tetrahedral apices .

Mirabilite (Na,SO4-10H,0) 1% %'& D #1281k,
ZFALTHEICBAEZRGFT HZ N T
= % fH Z AL #F £t (Phase Change Materials,
PCM)& L CTHIHN TV A, 306K (2 THEAKS
JEIZ & - C mirabilite 7> 5 /KD thenardite
(NaySONIZZE DV, 283K | CARFISJSIC &
- T thenardite 7> 5 mirabilite I[ZR 5. ZDH
WG DB, 522 kI/mol D ENE: 3N i H
SND. ZHUTIKD AR~ DIHEEBI B

EE DK 12 f5IZF8 249" % (Rossini et al., 1952).

Mirabilite OF5iEiEIEIL, Na(H.0)e /\HEH KD
KG31- & SO4 VUTH R D F HY HERK PPl & L
TV 5 K523 % % (Levy & Lisensky, 1978). ¥y
KHPEF BT EIZ & > T, mirabilite D
Na(H0) /\ i & D 7K 55 - D HERL 75 E 2 IR
RN H 5 Z & R S L7z (Brand et al.,
2008). L7>L, SO4 MU {AD HERLFEE D IR
FERAFTEIZ O W TR L I 2 - T,
Z ZCAMIZETIE, HifSsh XRD HIE 4 E i
L, mirabilite ® SO, MU A & HERL AL E D
BRI MEIZ D W CEEIC T~ 7.

213K 725 303K O#iPH T D LS & XRD
EDORER, IREIZfE> T mirabilite @ HA7FE

FUT ¢ WG IRICHEE 2B R 2R LTI=DIZ
%L, b5 OBNZIRITENTH > 7. SO4
WU AR DR DR 5 AT, REL &I
major 53 3P L minor X5y 23N L 7.
F 72, minor %4530 SO4 W EAKIIIEZ RS 2 D
\Z%F L, major 57 D SO, VU AR I I F -
ZFEOIGHE S 2 R Zp gl 2R L7z,
Mirabilite 1%, ¥REEIZFE> T minor f57 D
SO4 WUHEI RN D S-O & Mk A9 % 72
O, BRI SOs W HEFERE S K E W
minor TICBEI L TNWDHEEZLND. iR
FEZAVITAE 5 /K - R0We F i D HEFL 7
Fic i N T OB B Y, mirabilite 0 PRI &V L
BERFHCTELHERNTHDLEEADND.

1.70

% 1.68 Minor 504 .

2 1.66 | *,

g I .

%1.64 e 8 o ® oo

2 1.62 o Major SOL © o
1.60 A A A A A A A A A lo

200 250 300

Temperature (K)
1 SO VY i A SRR DR FEEAR A

Keyword: Mirabilite, phase change materials, single crystal X-ray diffraction

Correspondong author: E-mail address: ikedal555@geol.tsukuba.ac.jp

@Japan Association of Mineralogical Sciences.

- R2P-03 -



R2P-04

=]
/
7R

I M FRZADHR

ZAL DFE R R

SR FEE CRALAK - BEsl), RMBER (ALK - 5, SO sh (ALK - Be
B, S (AR A Y 2 F)

Crystallographical analysis for morphology of kutnohorite
M. Kurita*, T. Nagase, T. Kuribayashi (Tohoku Univ.) H.Imai (Kinseki zoukei studio)

LI
27+ & 7A (kutnohorite) CaMn(CO3)2
1. ZERIBER3IDE KA (dolomite) T o i b
WE b, B 054 A v IR 23 LE
T, COMEAR, BELELLLEE2DO0D
A X v D SEEDP S BA & S ofk
FPEEDSR D Hd, AU THIRFEEIC L >
TR EBRLHEA A NN TR T
Fﬁﬂﬁ%ﬁtﬁ EWZEAT S (Reeder,1983), —77
TERBICEH T % LB O A%<
Fﬁﬂﬂz ENFEINTW 3, EEERED
ZACICIZIREE, ), A7 Uik s e B
K23BAFR LT % (Sunagawa,1967), A%
TiX, 7 PP A7 ATOMEEEDE
TR IC 5. 2 BB R TN,
sl & B2 51k
TAYH - Za—=—Yry—=—V—MN753v7
Y VBRI, R U EBREE L 2 LT AR R
BILLA & L 7GRl 2 BRI L 72,
AT & ERR U BRSO 2 1T 7%
W, EreA /v =775 74 % —
(EPMA)Z -\ TR T 2 1775 > 720 LA
EXFREIT R, 7 9 v 7 ) vkLERR
V2D T PRI XGERE E BhEHTET (Rigaku, AFC-
7S) TIT> 7o bbb T FEAT | e U 5 B IR
mam*%m Bk & E L 72ilkBHz D
AU 7 SRR (JEOL JEM-7001)

H%L%“ ik B2 75 WL [l B 2

(OXFORD, AZtec EBSD system) % H\»Tf1 -
725

R gL & Z5%

HARE ELXRR I IEBR I X D 15 o Nk T
$lda = 4.8453(4) A, ¢ = 16.761(8) ATH 1 |
Z2RBER3 CREEREE L 2T o 7o, (RIEIX
372 % THBH, A, BEOHAERIZZNZE
AN Ca2+ 39 %, Mn2+ 61 %, BJfi: Ca2+ 52 %,
Mn2+ 48 % TH %, Z DIEIZHER TR D
N7l 3T %, Reeder (1983) T
Moo T a2 L TRO P S
= 0.143THH . TNIIERFRHEES D O
T&H %, Peacor (1987) DifGH &L 72 &
AP L3 212240T (0001) I
117 CO PRI =M ki 2 il & L 72 [AlgE 03
K& %, ZONHERIZ22DBA 4 v D
A F VRO L > TONEBRELEL 2
&Tt%é

KA HE RSN T D CO Y- = AT D |nliig

L s E D ST BRSO W, EBSDE CHEE
L 72, EBSD#HTIC 72 30kHE . AME 1
JEEAREE T I3 BRI 2 &, EBSDf#
BT o fE S, A i 0 757 7 [R1HE o il 1365 i
IR & PRSI Nzl & I3RANTIE A
W, % L DR S5 7 0 D fil 1% il 12 E 5
FLERDIIKED L HATH D,

4 [BIEBSDEHT % 17 72 - 725tk ¢l COos
[H = AT D (0001) HINTODCHlZ i & L 7 [n]
OB IR SNy, DF bR EE
iR D22 DRfR 2 B Tl i3t o B %
EBRT 208D 5,

Keywords: Kutnohorite, Degree of ordering, Single-crystal X-ray diffracton, EBSD
*Corresponding author:mitsuyoshi.kurita.r2@dc.tohoku.ac.jp
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Ce &0 merrillite BERD SR EFR LT

B ILERRR CRAERPBE L), SAF B GRAERZ ool ,, A2 1LFniE GRAb R4
Synthesis and luminescence of Ce-doped merrillite

N. Shintaro* (Tohoku Univ), R. Simura (IMRAM, Tohoku Univ), K. Sugiyama (IMR, Tohoku Univ)

[IZC®iZ] apatite [Cas(PO.)s(OH,F,CI)]H &
O merrillite [CagMgNa(PO.)7]72 & DV L Fgth
FEIE, A B ER GRS TS 2 L
WD Fox L, RERD RS 0 XANES
BROENSNT T — 06 LT HE DI
TERREZ MR L, T DOEMA T = R K% )t
U 7= AR B OBRFE 217> T 5.

[S2Bis L OB ] U ERESE ~ 7 58
TEHEDEHEA A T = X LI L TIEWL
OMNDOFEEIRN D DA, lunar merrillite (2B L
TIE, 7 ) BRI O — 3 T T
FIZEHL STV 5 (Hughes et al. 2006). A<
FCix, merrillite OFF HFETHEEWR A b =
R LA L CYERL L 7= CagCeld(PO4); D
Wb R 2RI 5. BBHE, B ORI EH &
L 72 B R & R i L CERUF CIROBE
i L7e. 15 73Rt A i U 7= 14 71 P R
LT 1300°CThHERE T 5 Z & TIER L 7=, BE
TR OMEHIAA~FkAGE R 5 120 m
FREE DS SR DGR ST 2. 3RILH
JEFENMNIE 24T > 7o A, Jibid o 220-340nm
T 320-400nm &> Ce®* D 5d-4f R D LR (A D
SRR I (K1), E6ICK 21
AT LI, AREERD Ce Ly W XANES
7'a 7 7 A ILiE, Ce¥*PO, HEBLL, B
Ce 1T 3MMALENTHD Z & BB LTz,
WAL SR IEMEAT 21T o oA R, ARREHE

Excitation(nm)

merrillite i CagCe[J(PO4)-( R3¢ a=10.500(2),
c=37.564(4) )X ERTTHDH Z & HHPIL T
WAL Y H A ORI L YA Ce OAF
EREL OFEICHOWTHRTLITETH
2.

400

75
Y
S

[
1=
S

250

220

300

350 450

Emission(nm)

1. 3R~y

Std Ce*0,

Std Ce*PO,

CagCel ] (PO,),
JEER

Normalized Absorption (a.1.)

5650 5700 5750 5800 5850

Photon energy (eV)
2. XANES HI7E R

Keywords: apatite, phosphate, cerium, photoluminescence X-ray diffraction, XAFS

* Shintaro Niiyama: shintaro.niiyama@imr.tohoku.ac.jp
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Magnetite-maghemite—hematite BEsfe A H =X L

PROAGHIR™ « EBFEERR - BUERHE (FURK - B - ZEdn)
Study on magnetite-maghemite-hematite transformation
Ibuki Kinebuchi®, Yosinari Sano, Atsushi kyono (Univ Tsukuba, Life)

H 7% FR Iz R I 17 £ 5 5 magnetite
(Fe;04)1E Fe?*2 Fe b+ 52812k~
hematite (a-FeOx)IZAHIERE 5. ZOEEbiafe
\Z ¥ W T, magnetite & A JE & TH D

maghemite (y-Fe;03)28 FIEIARE L TS 5.

Maghemite |3 magnetite H1 J\ F {4 Jif 0O — 503
ZZHIZ 7o D THY, magnetite 706
maghematite -~ J&) T 18 DY 72 ZE KA
DWTIERMALRE 3B Z . £ TANSE
TlX, magnetite 7>5 maghemite Z#% T hematite
FCTHEERB T HAT = A LERIAT 57291,
BV R RO, &I in-situ FH AR XRD
TE, X ARSI & (XAFS) D & ex-situ 35
LW in-situ JIEZETT- T, magnetite DEZ{LIH
FETO R TG 2 b2 i ~7-.

ENER B R ZE BT O SR, magnetite (21
JNEABR AR LIRIREIZ 400 °C ECHElfAY/e FBE
HEHNPBEESH, ZD% 500°C £TIEH
Bl LEEIT—EL o7, mii in-situ
BIR XRD DY—h L MENT D, I HED
Feo D (5 A LD/ £(110)(210)2 1) EH DL
—27 OB, IR 305, JERICRDZL

C hematite D —723HEL, 1L, maghemite
DE—Z AL Tz, Ex-situ EXAFS O
PRAB GBS, 250°C FCHNZAL 7= magnetite
TIE, HZEY'E D magnetite & FEEEL T Feow-O,
Feoc-Feoot, Feer-Feot DE—277355<, Fe-O D}
Pt BEE DS LN 2 L3y o T, T2, 500 °C
FCINEAL 72 magnetite Tl, hematite |ZRFEHY
IR — 7 R38R 5TV Nz, 500 °C TOEIR in-
situ XANES Dl 75, Fe O L300
BABHAG D 135 /3 £ ric L, 135 4y
DIBRIIRIE—E LR D& ML T, &
7z, i in-situ EXAFS OEEHEIEEIE0,
INEABR4ANS 70 43 F Tl magnetite @ Fe-O,
Feoct-Feoct, FeerFeoer DB —2 DNEHERII I L
7o Z D1k, 80 4y LARE S hematite (x5
=7 BNHIBLLIRDTZ.

PLEOFE TS, magnetite 1, JIEWZE T
XU DIZINE RS O Fe* YLl \ kS o
—H A3 2EfLE72Y maghemite (ZAREEE 95, £
D%, maghemite DZEFLE7R ST\ HKH 23
N Fe O\ ERBLNLZTZRLL, hematite (ZFHHS
BLTWDEERALND.

Keywords: magnetite, maghemite, hematite, phase transformation

“Corresponding author: kinebuchi@geol.tsukuba.ac.jp
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B g, (ol R NVE Bl (LK BB

Mineralogical study on acicular magnetite exsolution in plagioclase
Ryo Sugaya*1, Masahiko Sato1, Toshihiro Kogure 1(1. Univ. Tokyo, Sci.)

Recently, acicular magnetite exsolution in plagioclase has attracted paleomagnetism researchers because

of its possibility of a good remanent carrier (Kato et al. 2018). Information of magnetic minerals such as

formation temperature is essential in order to utilize them to paleomagnetism, but the formation

condition of the acicular magnetite is not well understood. In this study, we observed the fine structure

of the acicular magnetite in plagioclase from Duluth Complex, Minnesota, by using electron microscopy

(SEM, TEM) including EBSD analysis. We found that the acicular magnetite is divided into more fine

segments by ilmenite lamella, and that K-feldspar and biotite accompany the acicular magnetite. The

biotite is considered to be a reaction product of magnetite and K-feldspar.

IAE G S E DB ClE, RHRA T ICHEE
U 7= Sk O 8k 81 236 F 70 B B8 i AL 4EL A 1
DT AVWrLFHINTED, 2%
FH o 72 by i SGHNE 23T H 4T s B (Kato et
al. 2018). EHE OIS K% HE 2
72 DI RENE SR o £ GRS 78 & % DA
FARICB T 2R BETH 5208, Z OEHR
TG ERINIC B U C IR R BRI 23 % . 2 C
TAWIZE CIIFICEFHEMIEFEICL Y, 205
A 72 SR~ I ENT % 1T o 7.

ORI SHNE I X 0 I3Ig L ERN 7
Wkshz & AT eI NI 2V 2MD
AN—2avy 7Ly 7 20REAEEHW:.
JEAEBAMEE 2> & SEM, TEM & Z2fi1 5 fifhe %
BT A S B o R EBE 2 1T o
7. SEM TR DBIE & & I X #RrAHK
ST I OV 14 7 BGEL BT (EBSD) 2 1T\, &

5IC FIB Ik R AR ZE® L, TEM W
TR T 55 % o 72 G AR T 2 4T -
7z.

P RE & B 52 2 & SHIRBEA AR X NG <
ANMRAFATITDTATICLD I HIT/PHI W
Wsksh oMb I N CTH Y, 72 2 DFHRES
mICih o CHICAH ) RA L BENIILET
22 BWL I o 72, FRCERERZ, W
FEE o (111 ISR L TO0D) 2T E 72 %
L) IR IIBR R Fi o CTIEIEL TH D,
gk & 7 ) REORICEBRYITH 2 L&
2o, TORICOWE %KD 5 L Tk
FLOERBEDO TIRZRD L LB TE S
RS H L. 2 THRAFANVAFTL D
FHEICX D CDFRD Ti ML T3 i
7E L, Ti-in-biotite #8531 % > T D HEE
T ATz,

Keywords: Magnetite exsolution, plagioclase, paleomagnetism, biotite

*Corresponding author: r.sugaya@eps.s.u-tokyo.ac.jp
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I/ A MIEFEND XEEF TR Z VLY
RANME—, AE—E (Bl 2—), FRB—8OUK - 39),
ZIFFEM OUK - 30, KMEE] GERH), REIHA (1800 0)

Possible amorphous mineral included in the Tsuchihashi sericite rock

K. Takeuchi”, K. Kisu (Ceramic Research Center of Nagasaki), S. Uehara ,
Y. Kuwahara (Kyushu Univ.), A. Ohwada(AIST), M. Takebe(Tsuchihashi mining Co., Ltd)

[iIZUoic]  +HEEY A B m R
O LAEILILHEH LU, FaBEERIFEHZ R H
ENTWD, HAESL LT A AL O T RUE B A
FEEEIK 5 DN BAOK R % 2 TAR R L 72 SRR
T, BUY A b Ot a7 054 F&E
HEEHT DY, HER Y YA bR I3k
SIS BRRL - CRERR S L TCER Y . AT
PICETeZ L TH DD, FEEEORBL LY
FREOBIR A e 5 20T, HiER Y
A N OLFR S RO U A R iZ
T H UGN DI WESENRRED BTz,
ZOFRREHLMCT D720, B YA bhL
T OFEM Bl 21T 72,

[F8r] ORE EBRICHWZRENT, L5
LoULEE 1 KAY OAFE CERELE vz TEndh
NgE) T, B U YA b OREE D EVVERR AL D
FECH Y, EEHIZRONTWD, @FERY
% AR EEYE T A R LR B SR
Bl 2T o T, JRIE 20 L Tt e XA
418 (XRF) TILZ2 04T 2, oK X #R[E1FT(XRD)
THERRSE) D ENVEZAT - T2, MO % 8
T EALER ATV, AKONT 20 m BT 0%z
THED TEHREZER U2, RkICE
FE TR YA MR- ORREIR A (ER
L TR ) BRI EE(AFMYBLZZ ol kk & L
7o £72. FHLO—EE2 DD 5 AL THEL
TA v v a BIZHOERAEE 1 BRMEN(TEM)
BEHORELE LTz, DLEDIEMNT, 29557
& RIS BR 24T - 7=,
[FEREBLE] (P oofRER LI
T, FAIHLLE D 72 D RIRFIZ 3 HT L 72 HASKS
THERBEFERBOMEL R LTS, Tt
U A MEIBEFENTE AT K0 235%) 2%
RN, AT Z2 AT o 72 3Eld XRD #lE T
1. BV A RS OEITE— 2 133D S
o do, IWECEMEBEHLZECIZ Imm LT o
FIRL - DNNEERD STz, AFM %X 1

@Japan Association of Mineralogical Sciences.

IR, RERTERBIRKL 1L, 1E
AT v TRAEDOIR G circular JRA %LV,
PR 18 13 20-60nm, “EH AT~ TR
40-100nm Th o7, HE AT v THER) B
ZIMRY H A TRENEEZHND, TEM
BAE2X 21T, TEMBENOHESND
B DJIE &35+ nm T, AFM Bl OFE R &
—HLTW3, H2 EERIRDOE Y Yo b
72072 <, 100nm LLF ORCIRE 3% < A7
FELTWD, ZNEDRFH XA ET
METAEOLNTELT, Sik AlZEAT
WD DEE 7 LS ERIE R T H B, Z okL
KPE A XRD THR T & 72 W R O Al REME
N5,

DFEAR S (2019) &R HIE #2569 44 50.
2) i N 5 (2018) 5 62 [ml ¥k - Bl 25t e &
146-147.

(Table 1) XRF analysis

(wt. %)
48] (2)
SiCa 49.78 47.32
Bl TiC: 0.10 0.23
Al20n 3659 2936
Feas 005 419
o-50 ] Q.07 106
Cal 0.20 1.98
NaO 0.14 0.11
: — KO 7.19 9.16
Ig. lass 5.83 6.29
(Fig. 1) AFM image Total 99.95  99.71

@B US4+
B EFHLIFSEFHHOCS5-5102)

(Fig. 2) TEM image

Keywords: sericite, AFM, TEM, amorphous
E-mail address: Koichi.Takeuchi@mc2.seikyou.ne.jp
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EET7F A MIBITDEREN EHOEILH

TIERCE, RIBTIR] T, mf@dene |, AZ10FniE 2 (1L —B &R, 2. AL R &A1)
Synthesis Condition and Iron Valence in Vivianite
Kohei CHIBA*!, Eriko OHSHIMA!, Misaki TAKAHASHI', Kazumasa SUGIYAMA?
(1. NIT, Ichinoseki Col.), (2. Tohoku Univ., IMR)

Vivianite is known as an iron (II) phosphate octahydrate. Metavivianite is known as the oxidized

vivianite. We synthesized iron phosphate in virous temperature conditions. As a result, we discovered

metavivianite obtained in 60 degrees. Above 70 degrees, vivianite and metavivianite are not obtained.

It's considered that metavivianite is the metastable phase.

1. #&=

21l DEED Y ERFRHLY) Dvivianite| L3
FRHTEA TH 22, §<ICHAICERT D
ZEBMBLNTWS. ZhITFe? DZERRL
kDb DEEN TS, Fizvivianite D gk
O—ENERL S 7= metavivianite 3 H YV, K
S8 Clvivianite & metavivianitel X179 5.

ARFGETIX, HIETRKIPAFIETE S HH
THRNREZ L S AR T 5 U VEeko
EAbzaM Tz, EORER A B L IT vivianite
DAL MOBERE B LTz,
2. EBr

(NH4),HPO4 0.6 g 7K 18 mL IZ{&EfiE L, %
U2 FeS04-7TH,0 1.8 g # 12 50~90 CT
BOG SH 72, AL XRD TRIEZITVY,
XAFS TR 24T > 7.
3. MRMOEE

FOSM ZRGT 5 & <ICAabE 4
B LT2DS, ZAUFIRAICHE £ 213k aICE
b L7z, ROSIREEDS 50 ‘CLLF CldEf,
60 CLLETITRG L 2 o7, INIRE &2

Keywords: Vivianite, Metavivianite, Iron Phosphate

Z CAER LB O R XRD /347 — % [K
1IZRT.

-J.uku TWTE U

90°C 1h
A, WPy
80°C1h

E
= 70°C1h
2 P VY VTV 70C1
g 60°C1h
8
— ’ -
b Lol 50 °C 1 h(Vivianite) |
Metavivianite
N T

5 10 15 20 25 30 35 40 45 50 55 60
20 CuKao [deg.]

1. EBRCHLNTHEID XRD & —2
1 X9 50 C Tl vivianite, 60 CT
vivianite & metavivianite DIEASY), 70 ‘CLL

LT & BRI EMFO L.

60 CTRRFMME S EZHAR 60 CHiY
TS S 72358 T, metavivianite O HLAH
oot
AR ERPHIZLL B2 <, metavivianite |
WELEMTHY LEZBND. E72, 60 C
VLR COERD T O8RIE 2 4, 70 CTLLET
T3 MO DD Z L boyhoiz.

->F V) metavivianite ©

Corresponding author: Kohei CHIBA, E-mail address: al8808(@g.ichinoseki.ac.jp

@Japan Association of Mineralogical Sciences.
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EREDOME  BERUOREEX VI AAMSTTAVIR
JEAPHER - BEBF BT | - ANEAR
URBR R, 2B R AR R 2 —

Growth of a solid solution crystal: selective adsorption and kink Kinetics
Masao Kitamura*, Kiiko Katsuno (Seikei Univ.)?, Toshiharu Irisawa (Gakushuinn Univ.)?

A new mechanism consisting of ‘selective adsorption’ on kink sites and the element exchange between

surface sites and surrounding media is proposed as the most important process for predicting the bulk

composition of a growing solid solution crystal.

B UDIT : < OFEMITEEEZ KT
Do BRI ED &5 Il 2 R oM
WT ORI, 58 - BlamdticH £
DHER L TRV, BRERAY T RIA - 4012AT
ZIRVERROEHIZ, NS/ L7 ~0
KRR AL DIARBI RSO T — 2 — D33 5
IWCWRhoTeletd Th D, i, TV T
Jiva (MC) ¥R a2 b—va Al kB0
FEEATOFER T 72 7 — 2 — 2 1572,
Alal, EVEESE R COREBRSG L X
HNART 4y 7 A%BERE L, MCT—4#—
D BEERAIIRAT 24T > 72,

HfEME « MC #ED 5 b2 £ 720l
At (1) RAE &St & O O A2
AL 205007 & DEFED AT A
LT (2) o7 opitic L > TH
ML B 2SRRI LT 5 (3) S
ML) B 250 7 ~OFRRZEAL O 8 faFn
IR E A AN EE & il faFnEE T3 e
% (EfafnfE Ik L22v) Th b,
Keywords: crystal growth theory, solid solution

*Corresponding author: mkitamura@td6.so-net.ne.jp

@Japan Association of Mineralogical Sciences.

PEERARAT : R CORZMIG E F2 7 D
ATEEIZ K> TV 7 s ~D BN E L D
EWVIOB LW A ERE LT, £, il
DA FTIET X b LOEREEE i
D3RR DRI A STt A M
TSP AR FED) AL D Z EEHD
M LT, Fr 7 A R CIRERAWE D
X7 OHELZ LT OTHF U VETE
IR B T A MES L 7 SRR A o
Ll n, —FH TESATHRNF
7 YA SRR & ORZHSEIT K0 S
Bkl EIC 22 D56 Ak 7 ORITED
N DPAVI R/ X[ 15 2N SaN YN [oh 3Y el S0 B
RSO R I K Be v | R
WALFNE Tl 2 FEOF 728, il AR E
TERHEEDOFHWEFOHRNEET 5,

Atiam - BRI O SERELA N B 23 L 7 KRR
~OZEAIE, BT 5 % 7 TORMAGER
& P —BHAR O ZHR D 2 >D T r
ADBEE LTI -Thblb 8N 5,
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S EwYF T

"I AZII KD

BRE7AEX

B ETE, SEAREOL CGRAEKREED)

TR (AL 5217

Growth process of low-symmetry trapiche emeralds
Chihiro Kaino*, Takahiro Kuribayashi, Toshiro Nagase (Tohoku Univ.)

LIZU®»IZ ==z ET7EOXRY L
(BesALSI ORI F I E Yy F =+ = AT /LR
WO R R AT L TR . O/
WEHLORABEOaTEHE, ZZNBHVD
RNERDOT — L6725, ORI
L ClIkEx 229203 T 040 T 5 (Isabella et
al.,2015), ZHETOF~OHRIZLY, 7
— AR A R TN EENL TV D
Z D X MBS DR S e, = AT
L RIZBWTH, JLARIEA2002)I2 L - TH
BROMENRENTWS, FIEYF ==
AT ROREE 7 at& 21280 T, KxtFR b
L7 7 — A EEnRTnd Z &%
ERE LI RATIFRIZ A2, & 2 CTAZE Tl
oV yF =z AT)VRIZEENDHME
DERD2ODMEEEKETnE A LD
RIZOWTEREEZB ),

2. B OAIETIE, aerbETr, AT
TIVHAED N T EyTF ATV RKE
ME L. RCBMEIEIEE. (LT, &
A - WSS (SEM)BLZ28: LY SEM 1%
DAY — KNI Ryt A(CL, Gatan H
MiniCL)IZ L 588 B 2 -7,

3. RREEE B c WilCEERER O
TR SERE T, 7—A8IcEtE T o
VR EEICHRER AN RN SR, SRR
H72 D5 #EiﬂTVKOGJT@ﬁ%T
BHIRF D /X2 RN AZ HAZAE A T2k DS HERR C

x (Fig.1). BSE & DK & %fii LTz,
BT OFER, 7 — LEOREERIZIE Na & Mg
#%ﬂi@§<aihéoit7—A%@%
BOHBENRENZNOMEER-T-EE, &
LH MMM (210) ~ & fids > T 2 Ak
NI HRBND, ZDOZENST —LERIE
PR AR AF T D R TR W Z & DR
INb, SEM BIZETIET — A {1010}

I pm O MR B AL D, [Fl—D
% CL CRIZ L= & 2 A, BEEAIERLC
KT 2D,

U EDOBERER D . 7 — LRI FRE D
B2 D 2 oOfEmMAa T {1010} # ETE
VEEEZTHIETHERLTNDEEZDL
o,

Figure 1. B DT — 2D CL A A —

Keywords: trapiche emerald, cathodoluminescence, cell growth
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Electronic state of pyrite structure

Ruka YONEYAMA" (University of Yamanashi)
Fumiya NORITAKE-(University of Yamanashi, RIKEN)
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Pyrite structure (MX2) has simple cubic lattice and is characterized by X-X bonding, MX6 octahedron,
and a X element making bond with 3 M elements and a X element. Hauerite is a pyrite structure
mineral with composition of MnS2.1t is known that the hauerite has a long bond distance compared
with pyrite-type structure minerals composed of other transition metal elements. In this study,
molecular orbital calculation was performed using MP2 method and aug-cc-pVTZ basis functions on
the cluster (H6S12M, M = Mn, Fe, Co, Ni) as part of the pyrite-type structured crystal. As a result of

structural optimization, the elongation of bonding distance between Mn and S comparing with other

transition metal elements and high-spin state of manganese consistent with experiments were

reproduced.

MXo M iZEE LTERBSRE TR, XX
F & LThNay @O &
ONA T A NS I RN R T 2 R
b, X tEZRLORE. 1 >0 M tHEIZ

JLFEDS 6 (HENL L 72 \HEfR, 120X
TR LT3 D2OMtE L 150X
TEMEALTNDZ & TRHESIT bR
% (Eliot, 1960), /31 7 A MNtEiED S L
BRER LR O N~ T TR S
HANTTTA MIMMOEEEEICHEIC K
HNA T A MRS & g LT M- X A
FREE S RV Z &3 5 0T % (Tokuda
et al.,2019),

AR CTIIAE A E O — A Y L

Keywords: Pyrite, Molecular Orbital Calculations
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TEM observations of a cosmic symplectite in the Acfer 094 meteorite
M. Matsumoto™* (Tohoku Univ.), A. Tsuchiyama (Ritsumeikan Univ., GIG/CAS),

A. Miyake (Kyoto Univ.), N. Tomioka, M. Ito, (JAMSTEC), Y. Kodama (Marine Works Japan),
J. Matsuno (Kyoto Univ.), M. Yasutake (Ritsumeikan Univ.), A. Nakato (JAXA/ISAS),

K. Uesugi, A. Takeuchi (JASRI/SPring-8), T. Nakano (GSJ/AIST), E. Vaccaro (NHM in London)
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Metamorphic temperature analysis of H chondrites:
An attempt using revised Lindsley's pyroxene thermometer

Ryo Uehara*(Kyushu Uni. ISGS), Yoshihiro Kuwahara (Kyushu Uni. SCS),
Kazuhiko Shimada (Kyushu Uni. Sci), Yoshihiro Nakamuta (Kyushu Uni. Mus),
Seiichiro Uehara (Kyushu Uni. Sci), Tatsuro Adachi (Kyushu Uni. Arc)
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Mineralogical Heterogeneity of UHP garnet peridotite in the Bohemian

Massif, Czech Republic
Juliah MURIUKI*, Daisuke NAKAMURA (Okayama Univ.), Takao HIRAJIMA (Kyoto Univ.),
Martin SVOJTKA (Czech Academy of Sciences)

Previous studies on Nové Dvory garnet peridotites indicated that they lacked spinel and experienced
decompression with significant cooling after the peak pressure-temperature (P-T) conditions of about
5.5 GPa and 1200 °C (Medaris et al., 2005). Our petrographic study revealed the occurrence of Al- and
Cr-rich spinel, Na- and Fe-poorer clinopyroxene than previously reported and chemical heterogeneity in
garnet. We classified the garnet peridotites into three types, based on the chemical compositions of garnet
and constituent minerals, as follows:

Type A - includes Cr-rich spinel and Cr-rich garnet,

Type B - includes Cr-poor garnet and no spinel, and

Type C - includes Cr-rich and Al-rich spinel and both Cr-rich and Cr-poor garnet.

The finding of spinel relics {Cr# = Cr/(Cr+Al) ~ 0.6-0.7} in garnet from the type A peridotite
suggests that the Nové Dvory peridotite body might have been located at relatively shallow depths prior
to ultrahigh-pressure metamorphic stage of > 4 GPa. A type C sample contains an Al-spinel inclusion in
garnet, Cr-spinel in the matrix, relatively Cr-rich (~ 0.15 atoms per formula unit (apfu) based on O = 12)
and Cr-poor (~ 0.06 apfu) garnet in the same thin section. Garnet in type A tends to be richer in Cr (0.10-
0.27 apfu) than garnet in type B (0.06-0.12 apfu). The Al-rich spinel inclusion in garnet is surrounded
by symplectite comprising of serpentine and is possibly an unreacted relic of an earlier low-P stage.

We used Cr-in-clinopyroxene barometer, Fe?*-Mg exchange-type geothermometers and garnet-
orthopyroxene barometer to establish the P-T history of the garnet peridotites. Core compositions of
clinopyroxene inclusions in garnet and the host garnet yielded 978-1002 °C, 4.87-5.12 GPa (type B)
and 1034°C, 4.93 GPa (type C), as Stage I. As garnet in type A peridotite lacks clinopyroxene inclusions,
the pairs of core compositions of the matrix garnet and pyroxenes yielded 1005-1072 °C, 4.42-4.46 GPa
(type A), as Stage Il. For Stage Il of type B/C, innermost garnet rims and cores of matrix pyroxenes
surrounding garnet yielded 1222-1325 °C, 5.03-5.67 GPa (type B) and 1189-1267 °C, 5.59-6.97 GPa
(type C).

We evaluated the pressure conditions for the Spl formation stages, assuming Spl coexisted with En,
Prp and Fo, as from 3.4 to 4 GPa around 1000 °C for Cr-rich Spl in type A (inclusion) and type C (matrix)
and 0.55 GPa around 1000 °C for Al-rich spinel of type C.

The occurrence of spinel and amphibole inclusions in garnet as well as our thermobarometric
estimations using inclusion clinopyroxene and host garnet data indicate that the Nové Dvory peridotite
body has existed as a medium P/T spinel peridotite, and then experienced prograde metamorphism
equilibrating at high P-T conditions, transforming into garnet-peridotite and later being exhumed with
significant cooling to crustal levels. Field relationship between HP/UHP ultramafic rocks in the Nové
Dvory peridotite body is mostly unclear, but type B is the most abundant rock type and prevails over
types A and C. Such chemical heterogeneity (especially in Cr contents of garnet) may have been created
by mechanical mixing of different rock types (i.e., Cr-rich and Cr-poor types) during the compression
and/or decompression stage(s).

Keywords: garnet peridotite, spinel, ultra-high pressure
Medaris et al. (2005) Lithos, 82, 1-23.
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Estimation of P-T path of garnet peridotite from a northeastern part of the
Su-Lu region, China
Yu Oikawa*'?, Daisuke Nakamura®, Takao Hirajima?, Tomoaki Morishita®, Akihiro Tamura®,
Hajime Yamane! (:Okayama Univ. 2Kyoto Univ. *Kanazawa Univ.)
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Impure metacherts, archives of multi-stage mineral growth,

portray the shallower part of the subduction zone
YABUTA Wataru* and HIRAJIMA Takao
Graduate School of Science, Kyoto University

Metamorphic reactions taken place in the root zone of the orogenic belts are well constrained in the
igneous and pelitic rocks systems (e.g., Spear, 1993). On the other hand, those in “impure” cherts,
siliceous ooze mixed with numerous varieties of oceanic sediments and deposits (cf. Kato et al., 2011)
in other words, are still under the veil.

As a rare case, Reinecke (1986) clarified systematic de-oxidation and de-hydration reactions in
Mn-bearing metacherts under higher-blueschist facies (400-500°C, 0.6-1.0 GPa), in Greece. Ibuki &
Hirajima (2010) reported the occurrence of Mn-bearing hydrous minerals (howieite, Mn-bearing
lawsonite &c.) is closely associated with the oxidation state in impure Mn/Fe-rich metacherts under
lower-blueschist facies (200-300°C, 0.45-0.80 GPa; Sato et al., 2016) collected from the Kurosegwa
belt in Yatsushiro, Kyushu, Japan. These predecessors show that oxygen clues us on the hydration and
metamorphism of impure metacherts, and the oxidation state must be weaved into the subduction story.

This study aims to clarify the relationship among mineral growths and deformations in “impure”
metacherts of the Kurosegwa belt in Yatsushiro, with locally comprehensive data. Further investigation
from Ibuki (2010) on hydrous Mn-minerals under lawsonite-blueschist (LBS) facies is carried out. This
study also deals with fascinating fabrics of metacherts to read the history of fluid activities and
deformations. Impure cherts are to draw a lively image of the shallower part of a subduction zone.

The metachert samples are featured by multi-stage mineral growth. The first, near-peak stage
comes with high-pressure minerals including lawsonite, pumpellyite/okhotskite, piedmontite,
Na-pyroxene and Na-amphibole. In later stages, straight-shaped veins cut layers of peak metamorphic
minerals (OT10J &c.), implying the brittle deformation during the later stage. Both the mineral
growths are accompanied by fluid infiltration and deformation to form extraordinary fabrics.

At the near-peak stage, a suite of above-mentioned hydrous minerals is developed. The sample
KY 1822 contains over 30 vol% of Mn-bearing lawsonite, which enables 4 wt% water content. Some
near-peak minerals (e.g., lawsonite, Na-pyroxene) form mono mineral veins with zig-zag shapes,
suggesting plastic deformation (K'Y 1830a). Rounded quartz aggregates, i.e. former radiolarians, nearby
the zig-zag veins in the rock matrix imply the heterogeneous deformation even at the peak stage.

The post-peak veins are mostly mono mineralic, consisting of todorokite and Ba-bg. adularia.
Todorokite is remarkable for containing fluid mobile elements (i.e., Ba and K), 10 wt% of H,O and
Mn*', which represents extremely high oxygen fugacity. Other veins add Aeg-rich part to near-peak
Na-pyroxene veins, suggesting alkali-rich fluids(cf. Malaspina et al., 2012). These facts strongly
suggest that highly-oxidized and alkali-rich fluids infiltrated in later stages. And to our surprise, no
such post-peak veins are found in LBS in the study area, except for albite, calcite and quartz.

This study shows metacherts eloquently talk about mineral developments and fluid activities in
the shallower part of a subduction zone. The rocks would carry water and oxygen into the deep-earth,
and undergo fluid activities between the near-peak and the exhumation stages. The origins of the fluids
in each stage yet need identified. However, these findings, together with further progressive
investigation on metacherts, are to reform our idea on the subduction zone.
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Petrography of greenschist rock collected near the southwest border of

Munakata City, Fukuoka Pref., Japan
TOJO, Shunji* (Fukuoka Kyoiku Daigaku)

Greenschist rocks were underlain across the southwestern border of Munakata City, Fukuoka Pref.,
Japan. There are several grains of garnet found in above greenschist, which might be related with
overprinting actinolite and hornfelsic occurrence at hand specimen as a result through thermal

metamorphism by the Cretaceous plutons.
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Chemical compositions of metamorphic rocks in the Kanzaki City, Saga

Prefecture.
Tomoharu Miyamoto (Kyushu University)

Low to medium grade metamorphic rocks were found at the center area of the Kanzaki
City, Saga Prefecture. They are composed mainly from basic schist with fine hornblende and
plagioclase with subsequent quartz, and are partly found of pelitic schist with fine biotite and
muscovite. They show similar schistosity with almost E-W direction. These are regarded as western
extension of the Sangun-Renge belt (e.g., Shibata and Nishimura, 1989; Nishimura, 1990). The basic
schists were analyzed for whole rock composition by XRF system for be considered the origin. The
basic schists were composed from 44.9 - 51.1 wt.% of SiO,, 5.0 - 8.6 wt.% of MgO, 2.39 - 3.79 wt.%
of Na,O and 0.04 - 0.66 wt.% of K,O. The composition has spread to both subalkali to alkali fields on
Na,0 + K,0 - SiO; diagram. On spidergram, moderate enrichment of LIL elements and negative spike
on Nb were found for the basic schists. On the other hand, their HFS elements compositions were
resembled to those of N-type MORB or E-type MORB (Sun and McDonough, 1989). Especially, their
Ti-Y-Zr and Y-Zr-Nb relations were discriminated to within-plate basalts, MORB, island-arc-tholeiite,
and calc-alkali basalts (Pearce and Cann, 1973), and within-plate tholeiite, N-type MORB and
volcanic-arc basalts (Meschede, 1986), respectively. Considering these characteristics, it is considered
that the basic schist originated from rocks equivalent to MORB added with alkali elements before
metamorphism, or perhaps their original mafic rocks were produced by remelting of subducting
MORB with a little crustal assimilation involved in its igneous activity.

Such a low to medium grade metamorphic rocks are also found at Asahiyama area, central
Tosu City, Saga Prefecture, where is 15 km east from the schist location of the Kanzaki City. They are
also basic schist with fine hornblende and plagioclase with subsequent quartz, and show schistosity
with almost E-W direction. The schist which shows similar mineral assemblage and schistosity, also
has similar chemical compositions of the schists collected from the Kanzaki City. Such low to
medium schists are also found widely in north to south Chikugo region, east of the Tosu area.
Compositional features of basic schists found around there are also resembled to the schists collected
from the Kanzaki City. However, those schists are grouped into the Suo belt (e.g., Nishimura, 1990).
It seems difficult to distinguish these metamorphic rocks by their texture, mineral assemblage and
chemical composition. Those rocks may have been formed by a series of metamorphism. Finally,
detailed geochronological research is necessary about the elucidation of attribution and origin of the
metamorphic rocks from the Kanzaki City.

References; Meschede, M. (1986): Chemical Geology, 56,207-218. Nishimura, Y. (1990): Sangun metamorphic
rocks. In Terrane problem in, eds. Ichikawa, K. et al., 63-78, IGCP Proj. 224: Pre-Cretaceous Terranes of Japan,
Osaka City Univ. Pearce,J. A. and Cann, J. R. (1973): Earth and Planetary Science Letters, 19,290-300. Shibata,
K. and Nishimura, Y. (1989): Mem. Geol. Soc. Japan., 33,317-341 (in Japanese with English abstract). Sun, S.-S.
and McDonough, W. F. (1989): In Magmatism in the Ocean Basins, ed. by A. D. Saunders and M. J. Norry.
Oxford, Blackwell, 313-345.
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Microstructure in Pyroxene of Ultra-High Temperature Metamorphic

Rock from Antarctica

Shoichi TOH* (Fukuoka Univ. Faculty of Science),

Tomoharu MIYAMOTO (Kyushu Univ. Faculty of Science)

Microstructure in minerals may have traces of changes in temperature, pressure and strain. The

purpose of the present study is to draw out these information from the microstructures. Careful

observations and analysis using polarized microscope, SEM and EPMA of the characteristic exsolution

texture reveal the history of its proprietary. We will mention the results and discuss the formation

process microstructures and the host rock.
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Metamorphic textures and garnet REE variation of Fe-Al-rich granulites

in north Sgr Rondane Mountains, East Antarctica
S. Baba* (Univ. Ryukyus), Y. Osanai (Kyushu Univ.), N. Nakano (Kyushu Univ.), T. Hokada
(NIPR), T. Adachi (Kyushu Univ.), T. Toyoshima (Niigata Univ.)
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Corundum and quartz inclusions in pelitic gneiss from

Sgr Rondane Mountains, East Antarctica
Tomokazu Hokada* (NIPR/SOKENDAI), Yasuhito Osanai, Nobuhiko Nakano, Tatsuro Adachi
(Kyushu Univ.), Tsuyoshi Toyoshima (Niigata Univ.), Sotaro Baba (Univ. Ryukyus),
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Geology of the eastern Dronning Maud Land, East Antarctica:

Missing link to Sri Lanka
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The variation of detrital zircon provenance for crystalline schists of the

Sangun metamorphic belt in the northern Kyushu, Southwest Japan

Ippei Kitano*, Yasuhito Osanai, Nobuhiko Nakano, Tatsuro Adachi (Kyushu Univ.)
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IR EINIEE LT D 8, FEFEHUIR DR EHT
B AR AE i o 0 B NS K B B2 R AE T o

HENEOLND,

ST L= arongid, HE~550 K
B RS O Nk S X OV Th/U B (>
0.2) %~ U7z, ARk — LI (EBHH)
TiE. 22301A1 1% 2410-210 Ma OERE &
250-230 Ma OFfALE— 2 . 22409 1% 2590—
240 Ma O4ERE & 270-250 Ma D4R —
7 .22405A 1% 930-240 Ma D4ERIE & 270—
250 Ma OER Y — 27 2Rx LT-, —J7.
il T, 12102A (GEFER) | 2900-280 Ma
DAEE & 300-280 Ma., 440-420 Ma D4
Re—2 ., 12106 (ARG X 370-240 Ma
DR & 300-280 Ma DOFEMRE— 7 2R
L7,

JEBH OB TIE, b BE VUL AR
VLJEBGH# DA (230-160 Ma) LY i
WS, EDOERGHCERE— 27 13— L7
W, —JF, HEIEFOREI T, RbLENIL
o AR IR D AR (330280 Ma)
LIFIE 4 5, Tsutsumi et al. (2003,
201D DL T — & LRI TEA, EE
#wOREHZE L TIL 400-280 Ma OAEEME
UNaLEELRTRESBRD, ZORSR
X, SEIEER L EBFE O T, R L a
COBERIZEREEND D Z L AR L.,
HOIRB AR T AT L RFEEIZ L
aHERICEDBEHO RS T RALE L
5,

[ BE
(L3S

Keywords: crystalline schist, detrital zircon age, Sangun metamorphic belt, northern Kyushu, Southwest Japan
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Pressure—temperature condition of pelitic gneisses from the Mutis

Metamorphic Complex, Timor Island, Indonesia

Fransiska Ayuni Catur Wahyuandari*, Yasuhito Osanai, Nobuhiko Nakano, Tatsuro Adachi (Kyushu

University, Japan), Nugroho Imam Setiawan (Universitas Gadjah Mada, Indonesia)

Mutis metamorphic complex in the southwestern part of Timor Island, East Nusa Tenggara Province,
Indonesia, consists of greenschist- up to upper- amphibolite-facies metamorphic rocks which distributed
as several metamorphic massifs within this metamorphic complex. This study reports the petrological
and geochemical characteristics of pelitic gneisses in Mutis metamorphic complex to estimate the
pressure and temperature conditions of metamorphism. Greenschist-facies metamorphic rocks in Mutis
metamorphic complex represented by the occurrences of garnet + muscovite schist and garnet-biotite
gneiss, meanwhile the amphibolite- to upper- amphibolite-facies metamorphic rocks represented by the
occurrences of aluminosilicate minerals in garnet-bearing pelitic gneiss. X-ray compositional maps
obtained from 5 garnet-bearing pelitic gneisses using Electron Probe Microanalyzer exhibit prograde
zoning pattern in 4 rock samples which characterized by decreasing Mn and Ca content from the core to
the rim with increase of Mg and Fe contents, meanwhile 1 rock sample of pelitic gneiss containing
sillimanite exhibits homogenous wide core with retrograde thin rim. Pressure and temperature condition
obtained from garnet-biotite geothermometer and garnet—aluminosilicates—quartz—plagioclase (GASP)
geobarometer indicate temperature of 560—-710°C with pressure of 7.2—10 kbar for garnet—biotite—
muscovite gneiss, temperature of 525-610°C with pressure of 3.7-7 kbar for garnet—staurolite—biotite—
muscovite gneiss with fine-grained kyanite in the matrix, temperature of 650-790°C with pressure of
7.5-14 kbar for garnet—kyanite—staurolite—biotite gneiss, and temperature of 650-810°C with pressure
of 2.5-9 kbar for garnet-sillimanite—cordierite—biotite gneiss. Partial replacement of garnet grain by
biotite, chlorite, and other secondary minerals suggest that metamorphic rocks in Mutis metamorphic
complex are affected by retrograde metamorphism during cooling. Further discussion about the result of
thermobarometry using Raman Spectroscopy of graphite and quartz, as well as monazite U-Th—Pb

dating will be conducted during the presentation.

Keywords: Geothermobarometry, P-T condition, Mutis Metamorphic Complex, Timor
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Reaction microstructures in corundum-bearing granulite at western

boundary of Eastern Ghats Belt, India
Fumihiko Sato*, Kaushik Das

(Hiroshima Uni. Grad. Sci)

1 LTEE L, KRR ZEHFOIL 2 A At TS
T D HGRIRI O E A A MR £ T EA &
L BB DO IR Z RS D, HR LB

KB EIER 2 BT D -1, &I
BT D HBRT RO 7 7 =274 MMA

DEADOWAAREBENEE CH D, Foik
WA DOFTHEHREILLEY 7T ok DR
OGN, 2 DEM « BROAT—T DI
WAELRAF LT D ATREMED E N,

ARHFFE ML, Proterozoic D& ILHy TH 5
AV FHEH—YHEGB)TH D, ZOHIIT
T, BEICEIRRIRERIEATH D
B EIRERAEA[1](>900°C, ~1GPa, UHT)%
ST T SR A U R LTV D [2]

A EGB OHURAL, HESOMEIL L <AT
PITERED, EfFEA U N7 T hrol
BROT =213, BRI THHICHBD
HTT—ZBRELTWBH[3],

L DT HARNZE TIIVEE o < 7~
S A PHIRICENT 577 =274 MED
AR 2 IO THIFE 24T - T, 30BN S
TUE LG T =T FBRRONY
corundum-+spinel+garnet+magnetite+ilmenite+si
llimanite+quartz+plagioclase+K-feldspar+biotite
DHFAAEDE BB T,

R EBEEE & A AR - BB (SEM)IC
% SR DAL IR & STk D BLZE

W~A 70T F 7 A HFEPMANC K HHE
WA AT 24T o T2, ETo, WEIREE
JEZTRt & W TREE ) S 2 #eE Lz,

PRIRLARBLER 2 D 4 DDER AT — V431
L, ZNENDAT =V DOIREETIFI%
HE L, =27 & fHE, (>950C, 82-9.3
kbar) & RAES o7, AEETIX, AT —V T
& DI DR & PO, HEE L
Te BRI O W TR E &2 T 5,

References: [1] Osanai et al. (2017) Geol. Soc. Japan, 123, 10, 879-906. [2] Dasgupta et al. (2013)
Precambrian Research, 227, 247-258. [3] Chatterjee et al. (2017) Lithos, 290-291, 269-293.

Key words: corundum-bearing UHT granulite; western boundary; EGB, India
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EAZERT SME DTN
ZHRE—" (REBR), S (JAMSTEC - &&= 7 i),
. (HEKT), BEWOCEE (JAMSTEC - &%= 7 )
Deformation characteristics of constituent material of slickenside
J. Ando" (Hiroshima Univ.), T. Tomioka (JAMSTEC), H. Kagi (Univ. Tokyo), T. Hirose (JAMSTEC)

Wi S 1T B B L > TR S e
FCTHDHIW, WiEiEE O R4 Kk L7z
AR 22 3 LT D, ABFZE S 5 & L
BT, WilE T I ER SRR Hiv D
B CHEOKERER & LTHmHNT
WHMN, T4 F A4 R [a—F&F
T4 N R EOWEE L LT, PRGN
FEFICBRONTND, HEHOITZ ZHAF,
Bk & 7o lm A RT3 2 U 7= SR L O BHORELRR
Blgz L, WrEER OB ZE U T, Sl
EHT DO, B LOSEIEERT 2WE D
EIREOIC 2 feld TE 72, TORE, 81
WL% A3 2 1@ o SE B RRE: 13 H i o 58 B Ry
PEICK & e B % 5 2 D alfetE s = &
DHLMNE ST,

WEFE: KRBT 2HENOBIZICIT,
Fx— &, AKE, AN, s, 7 ek
BRiE, RETRE, WA, Ten, BEIR A
HUZHET HEF 16 B OREZ Vo, )
MIFLAR DOBIZRITIE, RGBSR & e, &2
Mo fighetas & U CR1- D BEMEE, s
W FE 7 PAPREE, TR T BGEL IR S A A
& AR E 7 BER, B EIR O X B
FHZ L% XANES JIE A W2 Aar7e ik
R, E IS FRBLT 2 W s o 5
HEEER I, ik PR BRI & AR

Bk A L, Carrara marble ® [7'm v
71 & TR o2 fEE ERICHW -, %
BRERIEIS, iR R R & AR
BBl 6 L C4 &, FEEEG /] 1. 0-10. 0 MPa,
FTRYHEEO. 1 m/s, T EALEITHKS. 0
m &, FEE G/ 10-80 MP, 9™~ V) 3 FE 30 um/s,
TR BT AR 1115 mm & L7z,

FER: AMRICBOW TR EERBREL E
LD, 1) HEALTWEEEORRICA T 5 T
PEATE ) & TEERE) A%, Wi mUrfs (49 50 pm
- 100 pum) IZEHFTLHZELTHELD, 2) &
DFIB500 pm — 100 pm OFEMLIE, FEFREIC L
ST INTZT ) A XA — )L DR+
PO I TS, Z2LT, ZOF /%A
AR — VORI RE (ThRbbTF ¥ —
NI, ARE & KRELA TIEAfRA) T
B DN oT, 3) FEBROFERI I,
TFEDG )] & T30 FEfE) BRI 5 &
EBITEBA DRI IR L, 1o TEEER
B BIRTTAZERHonERST, FL
TRAICHEE /2 2 &0, Wi sl cEbi
TWDERTIE, ERERICEERENK
0.2 EL /g THD, ZDZ LT,
— BN ER I N WX, 7 V—7
Wi EENZ D72 25 2 & BB T 5,
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Deformation characteristics of antigorite serpentinites

exposed at Sasaguri area, Fukuoka Prefecture
Y. Iwasaki* (Hiroshima Univ.), J. Ando (Hiroshima Univ.), K. Das (Hiroshima Univ.),

D. P. Sarkar (Hiroshima Univ.), S. Uehara (Kyushu Univ.), H. Ohfuji (Ehime Univ.)

XUBIIZ: 7T T4 MAtQIERUE DA
TEREEIL, BE~ o RV Rk 2 Al
LEA0 ERBRICREREELH X TW
Do AWFIETIE, LJR(1987) THA Sh T
% i ] VA SE MU FE HY 9 2 HLKL Atg B
FEICEB L EBDORA =X NS %
AL T D2 AME L THSE R D
TW5,

BRI ABFZECIX, 1) HUBL Atg MERUH
Rz, 183 10m O~ A a4 b (%
EOERITH N8O” E, dbiz 80° THAL) &
2) Atg ERUSIRMEANICEEN T 5, B
Liz~vA A ML ENESEE R
EEE A A 38 L SO o0 s H A2
ZHED TN D, WD FIEIZFIT, ROCHR
$il SEM % MW\ 7-fuiiLik#lig:, SEM-
EBSD # W ftda HALRIE 24T > T D,
FERLEEBE: RIS E LTHRL Atg BB
LN R G SR N NP o R Wl o (=
A M@, 1) HKL Atg BERCE . 2) AL
BI-HBRL Atg BERCS . 3) ~A B A b Atg ¢
HEED 3 XA TIHHTED, 1) 1Tkl
a2 L, Bmm-1cm OffIK Atg 2> S

Keywords: Antigorite, Plasticity, microstructure

REN D, Atg IZEMELSZ 7R S 720 A8 B
ERREEEE A RT, 2) O Atg ORISR
HEEMAESOETIZ1) Ob D LR—Th D
3. Atg HRE S PNEL CEIAY FRRS GG LS fE 5 dRE
e b3 AT LTV D, R AE 2 L, K 10
um OFRK Atg DO[010] 23 F-AEE 2 AT,
(001) [l 2N IS S VT IFIE FATICHET H 2 &
TvA BT A FBRBRENTND, ZHHD
BIERERIL. #4711 26 2), 3) DIAIZ,
Atg #tdl T O R MAIE AL (LG AR O TERR) & |
Z D% OMBAL, EMESDOIERIZ L > T
Atg OWMEETEREITT D 2 L2 RmET 5,

R ATFOAHED ¢ il CPO X, K—7
47 I ARNCIHEYmax, 247 7 A FTiE
Type-I crossed girdle 23 ET 5, ZDZ L
X EEE R A1 500°CHEE Dl & CE AT
L7212, KRR TN CHMMERE-~7- 2
EERRE LTS, E2, HRL Atg BERUA IR
(AT BET B R I (3 A P R LT
W5, ZOAPEIZONT Otten(1984) D 7k
7 Ly RREEHT 550-700 CERT,
INHORE L Atg MEECE O EHIEFEOR
FRIZOW TR A D T2 U,
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EHRRENMBOPRBERIZSTMIT HEEETIOF

A4 k& phyllonite DA T— 2 D#IFS
AR (PERRHIT)

Constraint on the low-temperature mylonite and phyllonite formations

along the Median Tectonic Line in the Oshika district, Nagano
Yoshihiro NAKAMURA" (Geological Survey of Japan, AIST)

FB R KBS AT 5~ 1) A b
FIZiX, AREAERUNVET A vt A K
LB TERNG/ D phyllonite 2SH1 I
TERRITB 454 LT 5 (Takagi, 1986). &
nNoHoO~A1r A FORKRERE &A%
ET DO, FEliZR~A 2T A ~OfighT &
=PRINERCS « SFEEME D U-Pb AFRHIE
& E L7,
HBRAMOEFARAICE L TE, AREA
B hI~A A NEIERE L, U-Pb4E
RMEEZER L. DO~ aFA ML, B
A 9 EBSD 43#T X 0 iAo~ A =)
A4 MezZFEgBIERERO~ A 2 F A
b= ThH D, ZoULrTI~vAn
FA B ar L U-Pb GHIE
ZERTHE69.0 £ 0.6 Ma (7=10) DA
BEAEEREZ 2D 2 ENTE . ZOFEFEER
L EICIEREOBAD—T B HET D L
HERM~ A o)A MEE KRR~ A 2 A
MEERZZNZEN6TMa & T 65Ma |[ZFFER
TAHZENTE L, KM~ A vt A O
FRAEMITLER - mARIEN (1988) THE LT
phyllonite ® AER K-Ar FR(64.7 £
2.Ma) &b K< —EHLTHY, KA~ A 1

F A MEOEFET phyllonite 23RS L7~
LHEEEND.

TR O =) IERCS B L TiE, 7 e
Ao LB~ a4 R ERBEOLE
Bty AzRmdREATOLa o U-
Pb R EMRIE LI-. U-Pb 4ERHIE % FEhi+
LERBEVRFLERBE NS T AZ
Rix, =N 70.7 £ 1.5 Ma & 71.2 =+
0.91 Ma(=4) & 72o7-. HZERO K-Ar 1%
VB LTI CIZERME - mARIEA~(1988) 12 &
57T 63-65 Ma DERDPFEINATND. D
£V T0Ma HIfZIZHERE L 7212 63-65 Ma (213
iR SR OB RAER 25200 72 2 & BHEE
INb. ZOERFERIL, KRR~ A 2o
FOFERFNRE H XL —EHLTHBY, WAHA
HAHICB W T RO EF Eiks & FREA
D =P)NE RS DR RAEERIZE > THES
LIzZAIv T Enz5.

[5 % 3CHK]: H. Takagi, J. Struct. Gel. 8 (1986) 3-
14. Shibata, H. Takagi, J. Geol. Soc. Jpn., 94
(1988) 35-50.
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Polymetamorphic history of the Oki Gneiss inferred from
monazite and xenotime CHIME petrochronology
S. Endo* and H. Yoshida (Shimane University)

Rz Jo 1% |2 BRtR AT 58 HH 3 2 BRI Py s
ZRAER O B — 27 1% CHIME &1 MEAR
L VK 250Ma & =% (Suzuki and Adachi,
1994) . AR, BRI RS O FUSER IS KON
W DRI EFARICETED Z &
D BNz S 7= (Tsutsumi et al., 2006; Cho
etal, 2012). AHBFZEIL, RO ERAER
DL RERRIBIEZ DN T D720, R
B 7 JBRSE 0D 3 AR A3 D YR B IR D S A 7
HIfEMT & CHIME ERIAIE 21D TN D .

ROk T, HAS, KA OVRE 7R
X, S AA+RERAREA+ A HEER
AHAERNV+EFAH () +AE+ES
PA M+ ar+¥ ) F A DOHMME
HE2LL, #BALSICITERG 2 BT D4
HEANALND. < AA1EMIE CHRIL S
BIZHEL LTS, L AAFOWMUNS
A MAFEWITT R TH 1.85 Ga DFAR
. L AADBIIC—EEA S D E
FFA MR, Y IZZ LV 1.8 Ga DR
B ICHE LT Y IZETe 250 Ma O fE: (£
A LEIAF) ICEEHZ LN TN D, BE
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B A DI D X < A A JE OB NE{T
\ZDOBAFAE L, UL —FRITHK 250Ma Z 7~
IEER O EHIL OVRE kL, E< AR
+ERER+RNEA AR HERA AR
EFHA M+ ar OEMEAEND

, BEREBICHAHEA ST, &< AHITHE
BTN B—ZNIRRRE R L, HRAERSIT
Ca MR AR & 73—, ARG & O#E
RUTHEAL L, mHlRo & < A4k
WIZIE S, S AAICUA SN ETTA
FHIEEOET A B 250Ma DFER A
R

LLEX v, Bl c ikl JRAR (1.85Ga)
DEBIERICE Y &L AA0] AL, 250Ma
DEIRZERIERREC, &< AHOMBROEE
b, S AEHMREY ) XA LREDEZ -
TelEZ o5, ALEBOERSE M IE Tsutsumi
etal. (2006) DT — & 1> b FUA AT IR A
ROFREMEREND, &< A AL 250Ma D2
R ARG L LTz & B 2 DL, WIRARZER
TEF OIRBRNIRRIR T X 720,

- R8P-16 -



2019 Annual Meeting of Japan Association of Mineralogical Sciences (JAMS)

Various Committees

GKKiREZE =

Fri. Sep 20,2019 12:00 PM - 12:30 PM A-117 (East zone 1)

©lJapan Association of Mineralogical Sciences



2019 Annual Meeting of Japan Association of Mineralogical Sciences (JAMS)

Various Committees

IMPSIREZE R

Fri. Sep 20, 2019 1:00 PM - 1:30 PM A-117 (East zone 1)

©lJapan Association of Mineralogical Sciences



