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Fri. Sep 20, 2019

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,
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[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)



Fri. Sep 20, 2019 Poster presentation

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
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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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Sat. Sep 21, 2019

A-presentation space

Poster presentation

R4: Mineral sciences of the Earth surface
9:30 AM - 5:00 PM A-presentation space (East zone 1)

[R4P-01] Mineralogical characteristics of deep
underground granite biosphere
*Gen Takahashi1, Yohey Suzuki1, Michinari Sunamura1,
Toshihiro Kogure' (1. Tokyo Uni. Sci.)
9:30 AM - 5:00 PM

[R4P-02] Microtextural observation of reef-building coral
skeleton: Septum and basal plate
*Satoko Motai1, Saki Hariiz, Yu Kodama3, Naotaka
Tomioka', Motoo Ito' (1. JAMSTEC, 2. Ryukyus Univ.,
3. Marine Works Japan Ltd.)
9:30 AM - 5:00 PM

[R4P-03] Greenalite synthesis at low temperatures
*Hiromi Konishi1, Waleed Anwar' (1. Department of

Geology, Niigata University)
9:30 AM - 5:00 PM

A-presentation space

Poster presentation

R6: Plutonic rocks, volcanic rocks and subduction

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

[R6P-01] Improved accuracy of micro-Raman mass
spectrometry for carbon isotopic composition of
carbon dioxide fluid
*Lena Yokokura', Yuuki Hagiwara', Junji Yamamoto?

(1. Hokkaido Uni. Sci., 2. The Hokkaido Uni.
Museum)
9:30 AM - 5:00 PM

[R6P-02] Investigation of genetic relationship between
Quaternary magmas from Hime-shima and
Futagoyama volcanic group in Kyushu
*Hirayama Takehiro1, Tomoyuki Shibata1, Masako
Yoshikawa' (1. Hiroshima Uni. Sci.)

9:30 AM - 5:00 PM

[R6P-03] Diversity of granitic rocks in the North
Patagonian Batholith
*Hirokazu Miura1, shin-ichi kagashima1, Toshiro
Takahashiz, Rikako Nohara® (1. Yamagata Univ., Sci,
2. Niigata Univ., Sci)
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9:30 AM - 5:00 PM
[R6P-04] Petrochmistry of the Sakainokami plutonic body
in Kitakami Mountains, Northeasthern
Japan:Crystallization differentiation deduced
from application for the geothrmometer-
geobarometer
*Satoshi Suzuki1, Kazuo Nakashimaz, Takashi Yuguchi2
(1. Yamagata Uni. Sci., 2. Yamagata Uni., Sci.)
9:30 AM - 5:00 PM
[R6P-05] Diversity of leucocratic rocks in serpentinite
melange in the Omi area, Itoigawa City, Niigata
Prefecture
*Shiori Okuyama1, Shin-ichi Kagashima1, Ko
Takenouchiz, Takahiko Ogawara2 (1. Yamagata Univ.,
Sci, 2. Fossa Magha Museum)
9:30 AM - 5:00 PM
[R6P-06] Simultaneously quantitave determination of U-
Pb age and titanium concentration: case study
of Kurobegawa granite.
*Kozue Ishibashi1, Shuhei Sakataz, Hayato Yamazaki1,
Takashi Yuguchi' (1. Yamagata Univ., 2. Tokyo
Univ.)
9:30 AM - 5:00 PM
[R6P-07] Magma process of the Ryoke plutonic rocks,
Yashiro-jima island, Yamaguchi Prefecture, SW
Japan.
*Shogo Kodama1, Masaaki Owada’, Teruyoshi Imaoka1,
Atsushi Kameiz, Yuki Ikeda® (1. Yamaguchi Univ., 2.
Shimane Univ., 3. FUKKEN CO., LTD.,)
9:30 AM - 5:00 PM
[R6P-08] Whole-rock chemical compositions and zircon
U-Pb ages on the granitoids in Ryoke belt,
Takanawa Peninsula, northwest Shikoku,
southwest Japan
*Kazuya Shimooka1, Satoshi Saito1, Kenichiro Tani?
(1. Graduate School of Science and Engineering,
Ehime University, 2. Department of Geology and
Paleontology, National Museum of Nature and
Science)
9:30 AM - 5:00 PM
[R6P-09] Internal structure of the Shaku-dake diorite
body, northern Kyushu
*Keisuke Eshima1, Masaaki Owada1, Atsushi Kamei?
(1. Graduate school of Sciences and Technology for
Innovation, Yamaguchi University, 2. Department of

Earth Science, Shimane University)
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9:30 AM - 5:00 PM
[R6P-10] Whole-rock chemical compositions of
andalusite-bearing two-mica granite intruded
into the Suo metamorphic rocks, eastern North
Kyusyu
*Masaki Yuhara1, Yoshinobu Kawanoz, Osamu Okano®
(1. Fukuoka Uni. Sci., 2. Rissho Uni. Geo-

environment. Sci., 3. Okayama Uni. Sci.)

9:30 AM - 5:00 PM

Poster presentation
R7: Petrology, Mineralogy and Economic geology

(Joint session with SRG)
9:30 AM - 5:00 PM A-presentation space (East zone 1)

[R7P-01] Mantle-melt interaction at the crust-mantle
boundary in the Wadi Tayin massif, the Oman
mantle peridotite
*Eiichi Takazawa1’2, Yumeno Kogureg, keisuke Ishii3,
Sayantani Chatterjee1, Natsuki Oyanagi1, Katsuyoshi
Michibayashi4, Yoshihiko Tamuraz, Oman DP Science
Party (1. Niigata Uni. Sci., 2. JAMSTEC, 3. Niigata
Univ., Grad. Sch. Sci. Tech., 4. Nagoya Univ.)

9:30 AM - 5:00 PM

[R7P-02] Serpentinization of peridotite, Oshika Village,
Nagano Prefecture, Japan
*Yuya Takeda', Seiichiro Uehara' (1. Kyushu Uni.
Sci.)

9:30 AM - 5:00 PM

[R7P-03] Chemical compositions of secondary olivine in
mantle peridotites from the Hess Deep Rift
*Daisuke Gokan1, Toshio Nozaka' (1. Okayama
Univ.)

9:30 AM - 5:00 PM

[R7P-04] A pseudo-temperature distribution in the
oceanic lithosphere caused by cooling rate
responsiveness of pyroxene geothermometry
*Koshi Nishimura1, Junji Yamamotoz, Hidemi Ishibashi®

(1. Toyo Univ., 2. Hokkaido Univ., 3. Shizuoka Univ.)
9:30 AM - 5:00 PM

[R7P-05] Crack-dependent seismic discontinuity at the
oceanic Moho
*Yuya Akamatsu1, lkuo Katayama1, Takashi Tonegawa2

(1. Hiroshima Univ. Sci., 2. JAMSTEC)
9:30 AM - 5:00 PM
[R7P-06] Application of quantitative EPMA imaging

technique for microscale petrography
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*Kenta Yoshida' (1.JAMSTEC)
9:30 AM - 5:00 PM

[R7P-07] Mineralogical analysis on the initial formation
process of hydrothermal chimney sample from
the Okinawa Trough
*Keita Ohmori1, Toshiro Nagasez, Tatsuo Nozaki3,
Takahiro Kuribayashi1 (1. Tohoku Uni. Sci., 2. Tohoku
Uni. Museum, 3. JAMSTEC)
9:30 AM - 5:00 PM

[R7P-08] Magnetic properties of isocubanite from seafloor
hydrothermal deposits in the Okinawa Trough
*Chie Kato1, Masao Ohno1, Yoshihiro Kuwahara1,
Tadahiro Hatakeyamaz, Yasuhiro Yamadag, Shuhei
Totsuka4, Kazuhiko Shimada4, Jun-ichiro IshibashiA,
Toshiro Nagase® (1. Kyushu Univ., 2. Okayama Univ.
Sci., 3. Tokyo Univ. Sci., 4. Kyushu univ., 5. Tohoku
Univ.)
9:30 AM - 5:00 PM

[R7P-09] New capsule to maintain high-oxidation states at
high-pressures and high-temperatures
*Toshsuke Kawasaki' (1. Ehime Univ)
9:30 AM - 5:00 PM

[R7P-10] Glauconite from the Upper Cretaceous Upper
Yezo Group in Haboro area, Hokkaido, northern
Japan
*Montani Akihiro' (1. Ehime Univ.)
9:30 AM - 5:00 PM

[R7P-11] Microstructure and formation process of
pseudotachylyte exposed in Aravalli-Delhi
orogenic belt, India
*Junya Okazaki1, Jun-ichi Ando1, Kaushik Das1,
Naotaka Tomiokaz, Yu Kodama® (1. Hiroshima Uni.
Sci, 2. JAMSTEC, 3. Marine Works Japan Ltd.)
9:30 AM - 5:00 PM
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Sun. Sep 22, 2019

A-presentation space

Poster presentation
S3: Mineralogy, Petrology and Economic Geology of

Northeast Asia (Special Session)
9:30 AM - 3:00 PM A-presentation space (East zone 1)

[S3P-01] Zircon U-Pb age around the Maana belt, Western
Shikoku, SW Japan
*Kenta Kawaguchi1, Yasutaka Hayasaka1, Tomoyuki
Shibata' (1. Hiroshima Uni. Sci.)
9:30 AM - 3:00 PM

[S3P-02] The petrography and zircon U- Pb ages for the
Renge metamorphic rocks in Omi area, central
Japan
*Ippei Kitano1, Yasuhito Osanai1, Nobuhiko Nakano1,
Tatsuro Adachi' (1. SCS, Kyushu Univ.)
9:30 AM - 3:00 PM

[S3P-03] Cristobalite inclusion in garnet in pelitic gneiss
from the Hanhohiyn Mountains, northwestern
Mongolia.
*Tatsuro Adachi1, Yasuhito Osanai1, Nobuhiko
Nakano1, Kundyz Syeryekkhaan1, Sereenen Jargalanz,
Masaaki Owada®, M. Satish-Kumar* (1. Kyushu Uni.,
2. Mongol. Uni. Sci. Tech., 3. Yamaguchi Uni., 4.
Niigata Uni.)
9:30 AM - 3:00 PM

[S3P-04] Pressure- temperature-time conditions of
metamorphism of pelitic gneisses in the Gobi-
Altai Mountains from southwestern Mongolia.
*Kundyz Syeryekkhaan1, Y. Osanai1, N. Nakano1, T.
Adachi1, S. Jargalanz, M. Owada3, M. Satish-Kumar4,
Ch. Boldbaatar® (1. Kyushu Univ., 2. Mongolian Univ.
Sci. Tech., 3. Yamaguchi Univ., 4. Niigata Univ., 5.
Ochir Undraa LLC)
9:30 AM - 3:00 PM

A-presentation space

Poster presentation

R1: Characterization and description of minerals
9:30 AM - 3:00 PM A-presentation space (East zone 1)

[R1P-01] X-shaped Esterel twin of quartz crystals from
Obira mine,Oita Prefecture,Japan.
*TOSHIRO OKADA' (1. Wajirogaoka J.H.S)
9:30 AM - 3:00 PM
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[R1P-02] Magnetic properties and microstructures of
magnetite from Yanahara mine, Okayama, Japan
*Makio Ohkawa', Geraldo Magela da Costa® (1.
Hiroshima Uni. Sci., 2. UFOP)
9:30 AM - 3:00 PM

[R1P-03] Identification of rock type from thin sections
using CNN deep learning
*Mana Matsuda', Yusuke Seto' (1. Kobe Univ. Sci.)
9:30 AM - 3:00 PM

[R1P-04] Integration of the Maximum Entropy Patterson
method into the MEM analysis software
Dysnomia
*Koichi Momma' (1. NMNS)
9:30 AM - 3:00 PM

[RT1P-05] Chemical characters of solid and melt inclusions
in diopside megacrysts from Kamisano,
Yamanshi prefecture.
*Masanori Kurosawa' (1. Life and Environ. Sci., Univ.
Tsukuba)
9:30 AM - 3:00 PM

[RT1P-06] PGMs and Native Element Minerals from the
Ultramafic Rock Body of the Kurosegawa Belt in
Kumamoto prefecture, Japan
*Takahiro Tanaka', Daisuke Nishio-Hamane?, Tadashi
Shinmachi (1. Non, 2. ISSP, Univ. of Tokyo)
9:30 AM - 3:00 PM

[RT1P-07] Minakawaite, a new mineral
Daisuke Nishio—Hamanez, *Takahiro Tanaka1, Tadashi
Shinmachi (1. Non, 2. ISSP, Univ. of Tokyo)
9:30 AM - 3:00 PM

[R1P-08] Minerals from gold and PGM placer deposits
from the Rumoi area in Hokkaido, Japan
*Daisuke Nishio-Hamane1, Katsuyuki Saito (1. ISSP,
Tokyo Univ.)
9:30 AM - 3:00 PM

[RT1P-09] Morimotoite from Chisaka, Hidaka, Hokkaido,
Japan
*Daisuke Nishio-Hamane1, Akihito Hagiwara (1. ISSP,
Tokyo Univ.)
9:30 AM - 3:00 PM

[R1P-10] Occurrence of holtstamite hydrogarnet from the
Sekkaizawa and its high-pressure behavior
*Daisuke Nishio—Hamane1, Koichi Mommaz, Akira
Harada (1.ISSP, Tokyo Univ., 2. Nat’ . Mus. Nat.
Sci.)
9:30 AM - 3:00 PM
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[R1P-11] The characteristic growth habits of phillipsite
formed in Chichijima, Ogasawara Islands
*Yuki Inoue1, Mana Yasuiz, Hiroshi Hagiya1, Atsushi
Yamazaki 2 (1. Tokyo City Univ., 2. Waseda Univ.)
9:30 AM - 3:00 PM

[R1P-12] Amesite from Yakiyama, Izuka, Fukuoka
Prefecture, Japan
*Yuki |sshiki1, Seiichiro Uehara' (1. Dept. Earth and
Planet. Sci., Fac. Sci., Kyushu Univ.)
9:30 AM - 3:00 PM

[R1P-13] Columbite group minerals from Mt. Nagatare,
Fukuoka Prefecture
*Shin Ito1, Seiichiro Ueharaz, Yohei Shirose® (1.
Itoshima HS, 2. Dept. Earth &Planet. Sci., Fac. Sci.,
Kyushu Univ., 3. Univ. Kyoto Univ.)
9:30 AM - 3:00 PM

[R1P-14] Occurrence of Co ores from the Eboshi deposit,
the Naganobori copper mine, Yamaguchi, Japan
*Mariko Nagashima1, Yuji Imoto?, Yukina Morishita®

(1. Yamaguchi Univ. Earth Sci., 2. Yamaguchi Univ.

Sci.)
9:30 AM - 3:00 PM

[R1P-15] Clay mineralogy of the ore deposit and wall
rocks from Akeshi mine, Kagoshima Prefecture,
Japan
*Takuya Yoshimura, Seiichiro Uehara' (1. Kyushu
Univ., Sci.)
9:30 AM - 3:00 PM

[R1P-16] Quintinite from Hinogami Mine, Nichinan Town,
Tottori Prefecture, Japan
*Takashi Ishibashi1, Yoshihiro Yamamoto1, Hidehiko
Mitsuda1, Norimasa Shimobayashiz, Akane Watanabe1,
Takashi Fujiwara' (1. Masutomi Museum of
Geoscience, 2. Graduate School of Science, Kyoto
University)
9:30 AM - 3:00 PM

[RTP-17] Mineral collection of Museum of Osaka
University
*Takashi Ishibashi1’2, Ken Ito1, Setsuya Hashizume1,
Yasushi Nagata1, Misao Sawada® (1. Museum of
Osaka University, 2. Masutomi Museum of
Geoscience)
9:30 AM - 3:00 PM

[R1P-18] “ Hiki Mineral Collection” , mineral collection
of Kyoto University

*Yohei Shirose1, Norimasa Shimobayashiz, Masaki
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Takayaz, Takashi Ishibashig, Michiaki Bunno* (1.
Kyoto Uni. Mus., 2. Kyoto Uni. Sci, 3. Masutomi Mus.
Geosci., 4. Tokyo Uni. Mus.)
9:30 AM - 3:00 PM

[R1P-19] Mineral collection of Kyushu University
*Seiichiro Uehara', Yohei Shirose?, Yasuhiro Ito® (1.
Dept. Earth and Planet. Sci., Fac. Sci., Kyushu Univ., 2.
Museum, Kyoto Univ., 3. Museum, Kyushu Univ.)

9:30 AM - 3:00 PM

Poster presentation

R3: High-pressure science and deep Earth's material
9:30 AM - 3:00 PM A-presentation space (East zone 1)

[R3P-01] Determination of the noble gas partition
coefficients between metal and silicate melts
under high-pressure and high-temperature
conditions
*Tomotaka Tanaka1, Satoshi Kishi1, Hirochika Sumino1,
Hideharu Kuwaharaz, Ryuichi Nomura3, Hlroyuki Kagi4,
Kenji Mibe® (1. Univ of Tokyo. arts and sci., 2.
Geodynamics Research Center, Ehime Univ., 3. Human
and Environmental Studies., Kyoto Univ., 4. Grad. Sch.
Sci., Univ. Tokyo., 5. Earthquake Research Institute,
Univ. Tokyo)

9:30 AM - 3:00 PM

[R3P-02] Reaction rates of hydrous mineral and iron
under high pressure
*Tatsuro Hatakeyama1, Masayuki Nishi1, Tetsuo
Irifune’ (1. Ehime Uni. GRC.)

9:30 AM - 3:00 PM

[R3P-03] First-principles prediction of hydrogen
partitioning between the core and mantle
*Atsuroh Ohba' (1. Ehime Uni. GRC)

9:30 AM - 3:00 PM

[R3P-04] Al-Si substitution in Phase Egg and Al-rich new
high-pressure hydrous phases
*Goru Takaichi1, Masayuki Nishi1, Youmo Zhou1,
Shinichi Machidaz, Tetsuo Irifune ' (1. Ehime Uni
GRC, 2. CROSS)

9:30 AM - 3:00 PM
[R3P-05] high pressure hydrous phase e-AIOOH
*Masayuki Nishi1, Yasuhiro Kuwayamaz, Jun Tsuchiya1
(1. Ehime Univ., GRC, 2. Tokyo Univ., Sci.)
9:30 AM - 3:00 PM
[R3P-06] Phase transition of SCOOH under high pressure

Yoshiaki Ito1, Osamu Ikeda1, Taito Kubota1, Tatsuya
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Sakamaki1, Takahiro Kuribayashi1, *Akio Suzuki' (1. 9:30 AM - 3:00 PM

Tohoku Uni.) [R3P-15] Incorporation of Ga*"into CaTiO, perovskite

9:30 AM - 3:00 PM *Nagai Takaya', Masaki Ohguro', Naoki Takakura',
[R3P-07] P-V-T equation of state of & -AIOOH to 6.5 GPa Toru Inoue?, Toru Shinmei® (1. Hokkaido Uni. Sci., 2.

and 500K Hiroshima Uni. Sci., 3. Ehime Uni. GRC)

Taito Kubota1, Yoshiaki Ito1, Ryuji Watanabe1, Seiji 9:30 AM - 3:00 PM

Kamadaz, Takahiro Kuribayashi1, *Akio Suzuki' (1.
Tohoku Univ., Sci., 2. Tohoku Univ., FRIS)
9:30 AM - 3:00 PM
[R3P-08] Effect of CO, on the viscosity of soda melilite
melt under high pressures and high
temperatures
*Akio Suzuki' (1. Tohoku Uni.)
9:30 AM - 3:00 PM
[R3P-09] GHz ultrasonic measurement in DAC: Summary
and future perspective
*Akira Yoneda' (1.IPM, Okayama Univ.)
9:30 AM - 3:00 PM
[R3P-10] Sound velocity and Mossbauer spectroscopy
measurements of FeH,
*Daijo lkuta', Eiji Ohtani', Nachisa Hirao?, Takaya
Mitsuig, Satoshi Nakano4, Hiroshi Uchiyamaz, Satoshi
Tsutsui?, Alfred Q. R. Baron® (1. Dept. Earth Sci.,
Tohoku Univ., 2. JASRI, 3. QST, 4. NIMS, 5. RIKEN)
9:30 AM - 3:00 PM
[R3P-11] Rheology of the subducted slab in the lower
mantle
*Shintaro Azuma1'2, Ryuichi Nomura3'4, Kentaro
Uesugis, Yu Nishihara4, Shunta Doi4, Takeshi Arimoto4,
Tetsuo Irifune* (1. Tokyo Tech, 2. Kyushu Univ, 3.
Kyoto Univ, 4. Ehime Univ, 5. JASRI/SPring-8)
9:30 AM - 3:00 PM
[R3P-12] Olivine-Spinel transition under uniaxial
deformation - the condition of shear instability
*Mori Yuichiro' (1. Kyushu Univ., Sci)
9:30 AM - 3:00 PM
[R3P-13] Melting relations of the Fe-Ni-S-C system and
the formation of superdeep diamonds
*Yu Itami’, Satoru Urakawa' (1. Okayama Uni. Sci.)
9:30 AM - 3:00 PM
[R3P-14] Synthesis of nano-polycrystalline diamond (NPD)
from stearic acid and characterization of its
microtexture
*Hideaki Kawamura1, Hiroaki Ohfuji2 (1. Graduate
School of Science and Engineering, Ehime University,

2. Geodynamics Research Center, Ehime University)
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Poster presentation

S1: Earth materials science in igneous processes (Special Session)
Fri. Sep 20, 2019 9:30 AM - 5:00 PM A-presentation space (Eastzone 1)
[27 4 4 £]12:00~14 : 00

[S1P-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

[ST1P-02] In-situ observation of growth behaviors of Fe and Pt particles in a silicate
melt
*Mayumi Mujin1, 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
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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.

ViR« AV FEEYO CO ESEE L~
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RATARAT L 7 AR DRSO TE ) D R R A
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APORBEDAEYOIRITR STV D
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(Zhang 1998; Campione 2018). 7t~ T, &=A D
B2 B R TN T WA ORI LV i
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Key words: Fluid inclusion, Raman spectroscopy, Geobarometer, Mantle xenolith, Carbon dioxide

*Corresponding author: hagi@eis.hokudai.ac.jp

@Japan Association of Mineralogical Sciences.
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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.)

(13X C oI a4, 2t e+ B (TEM)
TOZOHBEZ LY, KK TFH /KL
F ORI N EZ I, oriented
attachment °7 E/L 7 7 AREDOAERK & W
o T I LAY R B R B 23 LD 7 o T2
(1] 21X De Yeoreo et al., 2015). AHf5E
TUE, EEFERHE A L b T ORUING S DR
WAL 72D, B AR E
TS (FE-SEM) T CTHIEAE D585
FREAT T2, ZORE, B A— R
MOEET ) A— MY A XO&BRLT
DERREDNBIEE S L.

[ 735 ) InEEERR 0 2 O 514213 FE-SEM
7 C Protochips £ Aduro MEAA T —
ZHWTITY, ZREF B L O E TS
DB ZATo -, HREWEIZIE, &AL
k= AN AT S DRI NI - P+ 4]
ZHWE (YT 7 A Si0:=70 wt%,
Otsuki et al., 2015). J#EJH D MEMS F
» FHEE BN DB O R E S 13K 20um
WHThD. &I Cref a2 BEEGFLER Tt
L, =2F )= NVafWTaklT 7 A %TF v
TIWCHEET D HEL, BRAAT L E— A
(FIB) Z lWWTH T A Z#/ERL, Pt
RovalloTFy FICHEHET D5

EEATo 70, iR 10°Cls THIEAL, 1-
4.5 ¢ 850-1050 °C CIJE Z{RFF L7-.
FE-SEM OJIEE 1L 10-15kV, mEZEE
(9.6x10° Pa) & K ELZE % (60Pa) DSMFTHE
B & 47-7-. EBtkiL FE-SEM-EDS &
TEM-EDS % W\ CHIRIE 21T 7=,

(RS & B8] mEZEE D 950°C O L &
(R BERRL T OB EN L SBESN
7o X<E KA BED WKL £ TH
FAEL, B <K OEBV L AL T & LT2
ST, AERPBETE TR A XXEEE
7 30nm 7> 518 370nm 72 - 72, @23 200
nm LA ENGERI X7 7y FEERo T
77y NEFFORL R ERNAERT 585
B, ETEERBBESTZESDOT7 72 b
Mz, ZOBRBEMIZHI 2oTz. 18
370nm DKLF- AR LEAED T H I < 72
% ¥ TORFHIZ 183 #T, KL £7 80nm
2L AR50, FIB & W TR L 7=t
BFCIX, Pt KL FOBERRENBZE I T,
EEZZDOEBMEE T oM T, @R
K- DR E LA AR FRRG A EE 2 B8 0,
TR DARIR D KL 1 CTHLEE S 7 B
fhEm LD IHIRBREREWERES /4 X
DEBEENBZ o EZ2ON5.

Keywords: nanoparticle, coalescence, undercooling, volcanic glass

*Corresponding author: mayumi.mujin.a5@tohoku.ac.jp

@Japan Association of Mineralogical Sciences.
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T 7 I DETTEELFEHEMICE D
SHREMT IS ERFT 7 SOBFROBEREL
ALk sE (KFT) - IR (KFT) - AREBT ([RIEFEKR) -
PSR GRK) - e (KFT)
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)

o E 7 eUT s S TR SN TV B R
F7 7 70%, SAkL K0 U7 SRR
7 7 7 (SUKIZKRH L STV, fEhid - 73
(2002)1%, IR OFBIRAEICE S X,
SUk 7 7 7 % TR BIEIC, FEAG R T HE
FEY)(Uk-pfa), k2 T KREEHERE Y (Md-f1),
Z L CEAIRE T KL RHERE ) (Uk-fa) D 3 7 7
Ty Ule, ZVE TOWETIE, BRFT
7 Z1E MA-fLIZHEE STV, ZRH o
BMRMEDMERIZIL, BRI RS T,

Flo. TNETOMETHERMIN TV
WO, ARBFETEH, SHRILTEOBZIE L 7
BEns Md-fl (F) JEHZE £ 2 A0
A DOEYTHIL Uk-pfa REHZEENHH DO &
g~ T, ZDZ &k, Uk-pfa & Md-fl
DO K EB CEH L7722 & 2Ry
HZH0THD, LnLens, Mdfl (BKTF)
BLO Uk-fa REHZEENHKILAT T ADJE
#rE1%, Uk-pfa slBHZ B EN D D X 0K
S, ZOBITROENE £72, SUK & KF
77 7 OREBRMEIZBIT OREE 8o T,

Xz, KA TEENSIIRFET 7
7 (Md-fl) @ wJHJE DS FLH STz A3,
Uk-pfa I[Z L &2 > 72 (e.g., Smith et al.,
2013), #&lE - FAH2002) 72 N2 & D FREEFR A
M5, Uk-pfa & Md-fl/Uk-fa (%38 OPE K i
BCEH L2 b0 EHEE I TV, SUKk
7 7 7 TLJE (Uk-pfa) & EA7fE (Md-fl/Uk-fa)
THOMEN 725 afe kX, Katoh et al.
Q0072 & » THf =Tz,

Uk-fa O A FHRED SB35 & |

Uk-fa & Md-fl [Z—2DREICLT 77 & R4
Z L AMHETE o7, Uk-pfa iZ& E b kiU
5 2D SIOJEEE 1L, H T R JBHTHED SO T
IR LT, Mdfl DD L0 bEd-o7z, L
ML Uk-pfa IZFENDKILAT T AD FeO
FEIE Md-fl D HDIZEE_TEL . AT A
ROAEFRIT, SiOMRE Tld7e < FeO BEIZ X
HH0EHEE SN,

KW Z AZEENDHEF 58 TLHEDIRE
INH =%, 2R E L TiE Md-fl & Uk-pfa @
TS TWD b oD, BA HHiHR L
DSy CHRIZ X BIMNRIREE T2, 2D & D
PR ICFPRPE DEWL, FEsa bW TR 2
STEd, HDHNIMO~ 7 <EN L DOIRAIZ
k5, =~ OE Ik b0 L
HE sz,

ZAVE TOMFSETIE, Md-fl/Uk-fa (=B T*)
Xt EN DT 7 T1E, RERTT B XU #
HIIFIZ AL 594 LTz, —J5, Uk-pfa (Z%f
ENDT 7 T, PERGEE ) DU
FrEE R L OO, = L C U E#RIZ R
TE X I TV 7=, Katoh et al. (2007)DFHlE Y |
T 7 ZAR b B D Z EAVHIB LT,

AR DOFER S, Uk-pfa & Md-fl/Uk-fa
T 7 FI3FNEI., SUK (lower) (TEB) B &
UV SUK (upper) (B8 777 &, XV Bz
LOICHERAEETH D,

Katoh et al. (2007) Nat. Hum. Activ. 11, 29-50.
R - M (2002) HBFEL56,105-122.
Smith et al. (2013) Quat. Sci. Rev. 67, 121-137

Keywords: Sambe—Ukinuno tephra, Sakate tephra, refractive index, chemical composition, tephra fall area

*Corresponding author: ojigibito@icloud.com

@Japan Association of Mineralogical Sciences.
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Poster presentation

S2: Water Rock Interaction (Special Session)
Fri. Sep 20, 2019 9:30 AM - 5:00 PM A-presentation space (East zone 1)
[27 44 L] 12:00~14 : 00

[S2P-01] Kinetics of serpentinization constrained from olivine dissolution rate at
hydrothermal conditions
*Ryosuke Oyanagi’, tatsu kuwatani', 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 Tateishi', 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

[S2P-04] Analysis of dehydration processes in atomic scale of hydrous minerals by
neutron scattering and transmission electron microscopy
*Takuo Okuchi’, Narangoo Purevjav1, Yusuke Seto?, Naotaka Tomioka®, Kaoru Shibata® Takeshi
Yamada® (1. Okayama Univ. IPM, 2. Kobe Univ., 3. JAMSTEC, 4. JAEA, 5. CROSS)
9:30 AM - 5:00 PM
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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
TH B EIRE X T B (Fritz et al. 2018). ¢
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
WTHD.

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 ¥

keywords:
*Corresponding author: royanagi@jamstec.go.jp

@Japan Association of Mineralogical Sciences.
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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

@Japan Association of Mineralogical Sciences.
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Keywords: Oman Drilling Project, lower crust, olivine
gabbro, alteration, epidote
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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,
SiO, VU A& & AlO, DU R 2% Al PEfLHINIZ 55
WTRAICHA L7 L —0 U — 7 ik
Ffo, WD 7 —IZiE Na' R K'"E DR A 4
LR CIR SO DA F o BEMTVD,
V=BG NITN—TPF DO H, I —F T
A4 FUSMIEFEEEZFFOZ L MbNT
W5, ZEEOBERICET 5% < O RN
Z I E TIZTd4L, (Saalfeld,1961; Hassan and
Grundy, 1989 7¢ &) #kx Z2fiin 27 6T
W5,
ARHFFETIE, EiRtEE 2> KA Y Eifel i
DT 7 A (EG)Dif bt E 2 it L, WiRH
JEFTD Y —Z A 8T N—THORE
p A & IR R L, T U A v DRSO

A R & ARG LT,

S

AEHZ XA RS 2 FF> KA 7, Eifel FET
v A N

( Nas g5Cay 00Ko, 40 (AL 12815, 58024] (SO,) 1 99Clo, 05)
A Tz, B A XORRIEI T F2BR1T, B (20°0)
WET T, PERA A ®E) X #REPTE(Rigaku,
AFC-78)% HW T, 20 pna=59.72° , 50kV-30
mA, MoKa#f(A=0.71073 A)?D it o B
ExAToTo. WAL T8 EDOKHA > 20 D%
VY, WinGX & SHELXL97 % Tk s
WENT A= e iE b LT, ZORIK, Rl=
7.72%, wR2 = 24.00%, GooF = 0.940 TILH
L7z,

FERLEBE

Hassan and Grundy (1991)23# &5 U 7= 28 54

&EE R/ A ¥ U T, Sacrofano FEED T U

A U (SHDOFE I ET T L & ARl O 2 Fkg S
ZFFO EG EOR WS T L& IR T 5 &,
EG EEDOREICIX, BWET LT L—AT
— 7 DEEFEEN 2 DI ZL L TW 5 E T

EREENR LN, £72, SO A AT,
i OB CHm L TR 1 FTE o7,
BMLY—%FA4 NI NA—TFEMBT D/
Y7 2 (Nag[AlSig0,,]50,-H,0) (T % Z8 7k i
DB SN, TORKE LT, K& S EEM
DI % (Nay S04 & {Nay H,0 7 5 2 %
—DRFRSNIC LY, BFEEICERT 57
L— AU — 7 iEE T ORER N 2 D153
3% & i&im S AL TV 5 (Hassan and Buseck,
1989a), —J7, Kuribayashi (2017)I% 1000°C
PLEWCMEA L 727 7 A v OFEO 2858 &
NERBICRLEZEZICRAHHTHD Z &
NOEFREEDOERIL, 7 L —aU— ik
HOMEERFO Al / Si OFRHIERZIZE IR
5 EREL TG,

Hassan and Buseck(1989)?D % % Cl%, Hassan
et al.2004) THIE SN TV A EHMEEEZ b
TUA L OWEE —HaTE v, A
BRI WT ULV TRNTZ2DODT
2H =1L, T L— AT — 7 N OREHE I
H 2 TELT, ARECIL, (LR BT
FEN, 7T AKX —pi4E LT,

{Na;CaSO, ) " DA N KREE EDTEBY, &
TS OER & L CORBIT/ NSV EE X
bb, 2Ok, MEERGEF O AUSi 04y
Hitk Nz L0 EREICH D LB RN D D,
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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/
> U/ —h (Na-GTS : Nay[(TiO)4(SiO4)s] - 6H20)
I%. 4 DO TiOs N\HEERDPELATHZLICES
T 1 DOITAZ—ERK L, Z DT A —]F]
173 S04 VY i A L TE A ;ttﬁc:otofﬁ'%.é.\?“é:

ECEIEEZ KT 5, 1 DOHIFLNIC
D Na* 14 &6 2D H,0 458 5%1/@ \é
G I R RN EATE =5
% (R3m,a=7.812 A a =88.79°) _)E:ﬁ“é

HHARBRICEDE S R ERLTE
[DYARTR’ TNl & S L i DIvE LR SN s danb = wiAE 2
IRV Cs 23R LB - BrET 572
DOWEFIORE - BN EEINTND, F
7o BATA N2 E OF L HAA A AWK, fil
BEPCH AL E L CEHE CTHDH, AFIETIX
Na-GTS @ Cs*IBLTN Er¥* A4 AZHilk a4k
L. ENSDBEAZ L A OV TR FL T2,

2. EB
HIFEME LT NaOH /KIRIK. 45 SiOa.

TiCly KV A Y, :m%%«%é}bm&\ IREL
PR 7=, ¥y XRD OfEH. oL
I% Na-GTS OH—FHTHHZEEMER LT, 2D
Na-GTS |Z CsCl 7Kk (0.01~1.0 M) 7%
ErCls /KI®# (0.01~0.5 M) Z iz, #REHALERL
EATHICLIZ R TAA L LT, IRED LTS
1%, ATEICBWT 25, 40, 60 °C DOAARET
24 TR, 12BN T 25, 60°C DOEEETE
il T o7, OO SR 2138
K XRD. &/KEOHREIZIE TG-DTA ZH =,
IREHULFLTE D CsCl B LN ErCla AKIIRIZ BT

D LD Natii B2 5 - WOE o3 A TR |
Cs* A& AR ?l’ﬁ {ZIK [Na4 1.X)CS4XTI4SI3015 nHZO] BILW
Er®* 22 #2 /& [Nas(1-xEraws TiaSizsO16-nH0] D A 7
R X B ELT,

3. fEREEE

CS' LI TIT. WTHOIREIIREICE
VT, CsCl 7J<(E«Tz/;;%f§<cm) 22 01M ETiE
R X AP T 208, FHLL BTl x
DAEIEF 0.7 TIEIE —E L2 oTz, —F, ErF A
HaIZBR Tl ErCls KIAHRIEE (Ce) 25 0.1 M &

Tl Cs* AL BR & [FIRR R AZ A x D27 n
MAERT D, EDOHHRECNHITHEIMLT, D
FE R, 60 CTOIREIMIRZI T, Cex=05M
DEE EF RO KPR ETHD x = 1 12iF
IFITVMEZES D Er AR (x = 0.96) 2157,

MR XRD OFEHR., A4 kbt | ZZHh
X DELBRDIZONT, B EHEETE—2
B N RN L LT, 22T A4 AL
B DA A D3, FIFLNICB W T, ED LIl
ST ERREI LI,

Sr-GTS (377 % ; Z2[M#EPA3m) D HfS X
FRAE ST (Spiridonova et al., 2011) (2 X -> T
HE&IT S (de L 6g) 23, HENL A D
Cs* MR & Erd 2 AR TR D A [ A A
(Cs*, Er¥*) OFHEZR A EL, WO D
HETIVERELT XRD /¥ —r %332l —
var Uiz, D XRD /_F— L7k
. Cs*2HaR TR oD CsHiddtr it Ic ki 5
69 i ZESEHINC A T D0, B AR o
Er¥ 3 TS 21T D de L 6g DIfFICIE
AL CNDIEDRIBS T,
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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.
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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,
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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),
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EREL OFEICHOWTHRTLITETH
2.
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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
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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
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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
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I/ A MIEFEND XEEF TR Z VLY
RANME—, AE—E (Bl 2—), FRB—8OUK - 39),
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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
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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
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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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(gdR - T, BT sdk (ALK - Beie ST 98
Electronic state of pyrite structure

Ruka YONEYAMA" (University of Yamanashi)
Fumiya NORITAKE-(University of Yamanashi, RIKEN)

Kl EREE . BRAT)

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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722 7 A% —(HeS12M, M = Mn, Fe, Co,
NDIZxF LT FouERH R 2 5hE L=, 4
S LB A 5RIE Schrodinger 722 BB AY
2R < FIETH T ROBIREEZ IERERAY
WZRODHZENTE D,
WSRO LA AT > 7o R B ULBEIE
T2 PBEIETIZT~TO M-X HEfEANZ
IF% U< 2250 MP2 #£8 X O aug-ce-
pVTZ FEEEEZ WA Z L Tr v d
it 35 O A BREE D M O FERE & B e R I H
RWZ LA FHL Uiz, Fo8UEMAT DR R
DAL FEER & FIR Td D~ > 7 D
A A REEZ AR LT, AR TIEE D

(SR A R & UEARAT I RSV TT 9,
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Acfer0M4 BERFDFHEI V> TL I 24 FD TEM £
AR (RAER), 1B (SLafE R, GIG/CAS), =% 5 (BUHRKN),

& A, (T E (JAMSTEC), FLEME (v U U —27 VxR,
BRI (RAR), ZRIERE (ImAER), AT (JAXA/ISAS),
ERAERER, PTNSE/A (JASRI/SPring-8), HEFE] (FEKSAIT),
Nydim 2877 = (12 R HRL D)

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)

LI

Acfer 094 [HAIZIE, Tl 7L o7 & A b

(COS: cosmic symplectite) & FEEIL5 Fe-O-
S-Ni lZE LRI (Bt pm) AEFEN T
b, ZORIAIE, v IR HZA NEXURT Y
ZA NS RD58t nm Ar—LpDy 7L
7 2 A MRz R L, KEGRWEOT TR
BUEERFEN KR 2 & 02,

COS 1%, HIBED Fe-Ni &J&, WifbWhiv-7H
MHIREGFR D 170, B0 IZE Te/KLKZARUT &

DL SRR S T2 L& 2 BTV D AREL

EOTMERI IR I < DR IEE
WIIRTEFHRORN S 5, KRIFE T,
Acfer 094 [EAWFEF HPICRLZ—>2D
COS KiF-BNZ W TEEANZ2 TEM BE 21T\,
#7272 COS DEEREIH A LD THET 5,
Rokk & FiE

ARHWFFED COS Ki11% . F i NanoSIMS 4y
Brone . e TSR & RIREIC OB RN
% (8170 = 159.06 + 5.79 (16) %o, 5'30 = 166.31
+3.18 (Io) %) % & OBl, F7-, SPring-8 BL
47XU TITo 7= X B CT 06 . ki 1P
N o — g v EETBL 4
=T a NG EN D ZERIL COS KiFNT

PACTERYD., 7T v 73R 6NN ENnb,

COS KiFIARBFICER VD IAENZb D EFE 2
LD, AW TIE, R A 4 B — A (FIB)
PHWTCA o A—T g vE S EER@m
B ZERLL . TEMBZEE1T-o7-,

MR LER

COS B f-1&, Z“WRIEWm Tix, 1 v 7 b—
Ta v (EE ~2um) & ENEBIRICH T Fe-
O-SNi g (EX 122 um) bbb, a7 —
~ v MU R RT, TR REE (2R
L FENZBRICEH T Fe-O-S-Ni f8) Zd
COS BiF1%. Abeetal. (2017)4> SEM #l£2(C
LV SEHRIN TS, ZhbDRFIT,
TREST-A I N— 3 s, BB

W L7 ATREMED B B,

TEHRETES L O R T OFE R, A
VIN—Ta E NaBEOHESTH D
ZENbhoT,

% 7~ Fe-O-S-Ni J& ® STEM-EDS i~ v 7
I E AT 2 A A I NV—TVarka
T ETHRLHERO 3 EESEE LS LD
Motz a7 G, OLHAL (100-200 nm)
DFeS L~ XA A MInBR5E, @~ 7%
A RERVITUHEA IS 7254+F mm
R =)D T LT B A MNERE. @Fe g
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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),
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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.

Keywords: subduction zone, metacherts, deep-fluids
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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
Kazuyuki Shiraishi (NIPR), Tomokazu Hokada* (NIPR/SOKENDAI), Yoshikuni Hiroi (Chiba Univ.),
Yoshifumi Nogi (NIPR/SOKENDAI), Yoichi Motoyoshi (NIPR/SOKENDAL),
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(Bl z1Z, Kitano etal.,2018) & & &Hi>H T, LHC
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Dunkley et al, 2014, Extended abstract 7th
International SHRIMP Workshop, 116-121. Hiroi et
al., 1983, In: Oliver, R.L. et al. (Eds.), Antarctic Earth
Science, 32-35. Hiroi et al., 1991, In: Thomson,
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GSL-SP 43, 325-329. Nogi et al., 2013, Precamb.
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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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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
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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,

Keywords: Slickenside, Microstructure, Fault strength, Frictional coefficient
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1B R EEMIEICELT S
TUoFIAT4 MEREDER ST
a7 (RER) . ZHRiFE— (AEK). Das Kaushik (JAfEK). Sarkar
Dyuti Prakash (AEKR) . EJFEGE—AS CuNR) . KEEIABT (Z4EK)
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,

*Corresponding author: m186027@hiroshima-u.ac.jp
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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.

Key wards: Kashio mylonite, Ryoke metamorphic rocks, Sambagawa metamorphic rocks, U-Pb ages
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EFHAF

- £/ 44 L CHIME BRERF

2 &k BRI F R E DE KR ERE

TR - 5

7 (BIRK)

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

Keywords: CHIME, monazite, xenotime

*Corresponding author: s-endo@riko.shimane-u.ac.jp
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DTS VA M 250Ma DFERERT. B/
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,
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b T ZRERTE e = N AE W) B O Sl 4 27 B

il X,

PR, WAL, NVEEUE GRAEUK - BEEt)

Mineralogical characteristics of deep underground granite biosphere
Gen Takahashi*, Yohey Suzuki, Michinari Sunamura and Toshihiro Kogure (Tokyo Univ. Sci.)

Microbial ecosystem exists in the groundwater in the deep granite of the Mizunami Underground

Research Laboratory, but how the groundwater and granite provide habitable environment is unclear. To

investigate this problem, we characterized in detail altered granite in this area by multiple analyses using

SEM, TEM, and STEM. Calcites of various occurrence and fine pyrite particles embedded in clay

minerals were found. They may be generated from methane oxidation and sulfate reduction by

microorganisms. Petrographic thin sections were stained with SYBR Green I and analyzed by

fluorescence microscopy. As a result, concentration of DNA was observed in altered plagioclase and on

fractured surfaces.

H A5 - 7 4% 5 BE 5 1 A T R 8 2 e A
FEHT ORI A NICTE AL S av7z i B
OHTFKIZIZ, ANME-2d &\ 95 HlEREZ
T AERFE & T DA A RE R BFAE L,
v TwHEDOA X U EHEETLL TWVD &
Ez b TWah(no et al., 2018), L2>L., Hb
K D B R EE VAR A D B E ST 208 W]
RE72 4 (LaRowe et al., 2008) L ¥ HAE <, Hi
B AR OPREAL A N A s LAy
DAERL I BB L 2o TV D MIER
EARATH S, T /KOFRE T TIIHERIT
X 2RWEEAE RSN O R T 7R BREE AN, Bk
WO HE ST 202 ERT D7
. T (R HE B FE T O BREE 300m 0 4 f
HAT TG KK TEBL

ToER 2 B0 H L, & ORm-PHUNE /- O
7S & Bl Uiz,

TR D 71 P SBE(SEM, TEM, STEM) %
OFF LT b D5 R, Bk 2 7 AR D T i <0
Hh EFEICHL b AU T N AR SR EREE 3 LD 2
D, ZIHITMEMD A X TR L REE T
AT D EIREEA A SRR bKFE NS A
B LT RN B D

TE R E R E N T & AR S E B B o
% Eik A R T B 72 ds-DNA DR A
JEAITIH D SYBR Green I I LV EAHR %
Yeth, U Y BEMERIC X B FRIT 21T o T2 2R
EELEREANRS, ZELE-HERAEZE D
Ik A DK T HE T2 DNA O BIEL S
Nz,

Keywords: Granite; Microorganism; Clay mineral; Sulfate reduction; DNA
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GHEY > T B DBER & ORISR

#ER+ (JAMSTEC),

BAFERS (B -

EWERT),

REE (Vv U= UxoSv), Himig Pkt JAMSTEC)
Microtextural observation of reef-building coral skeleton

: Septum and basal plate

Satoko Motai *(JAMSTEC), Saki Harii (Ryukyus Univ.), Yu Kodama (Marine Works Japan Ltd.),
Naotaka Tomioka, Motoo Ito (JAMSTEC)

YEREY v 3BV - AV o I AR B
3, IREBE AN T L THER I N3V ERKIT

BEERD R Y T HLA B EMEREE R RO,

I oREX, 7724 MEROELSKE
T 5 ERIR O FEARGE (FPuih « ARG,
RIS« MRHEIRALGED) oBAER Y TH B L
EZ LN T3 (eg., Ogilvie, 1896; Bryan and
Hill, 1941; Gilis et al., 2015), AL TIZ. &
BERERZ DS /-4 70t —X—T
MBI R 21TV, ZN T O ERSEA
HE T E NS 2R MEEL 72,
BEOKRY TH LI 5 kv T
TIXERERO —ERIZ RN ICHEE LS
RBOERG TR RO, HifkoRY 7 (HER
V7)) B LCHWZ, 3 v I (Ueropora
sp.) DHAICEAIE (Hym-248) % aShn LHER
Y T AAEREX | 12T Lz AT
REIEEBF LV 7 L TRELE, Bohr:
BRI B Colm FR O FREED & 72 2
AR 72T 74 b (corallite) & JEM%Ho
BRESEEZEL TR L 2R L, 5
1T, = A4 7187 4 —H AXFCT TR D%
Hi&E & RMGIROBIE 21T o720 BHA AV
v — LAEE CRREE L KA Y R % (F
B, EEME TS (TEM) THEOH
HHAHAR % B L 72,

Keywords: reef-building coral, biomineralization
*Corresponding author: smotai@jamstec.go.jp

@Japan Association of Mineralogical Sciences.

XHRCTIC & 2 = RITHiR D> & K & FREE
DFRMEICIE, FXZ10 pmEkE O M2 FELE
T 5 LRI NS,

TEM#I% T3, FREEICKIRD T 7 T4 b
mm(ﬁ+~ﬁﬁnm LR VA Ny

H L. 2oz .0 L LR

(fllaa?fﬁ“ nm, £ &~1um, HhffE) 25504t
RICIEDS > T kT A BT S iz, ol
kLR D Y v T B &2 T 5 A
DF AL L & HER AR O R L — BT
%, BRI EREErElE I N, T T
‘}“/f b G IRRE T ~BE nmTH Y| JE

KRR RS, b7 73F4 b
fi EH®C$E|3 . BEOKEAIMICIZIZEEIC
flim L Ces b, bkoy v 2 EigoLARE

L3RR o Tw B, BEED Z < OIIiciE
BRAK D B & AR E o AifBRR & L T iR
P & v ~ R BRI h s 2 LA
HY., cnboMETIET 734+ Oclih
DTS > T 2 HEIE 2 (Giliset
al., 2015), JE# X 2 N S ARG A E - T
I nizeEzZoN 5,

Ogilvie, 1896, Proc. R. Soc. Lond. Philos. Trans.,
187B, 83-345
Bryan and Hill, 1941, Proc. R. Soc. Queensl., LII

(1), 78-91
Gilis et al., 2015, J. Morphol., 276(6), 1156-1156
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Greenalite D{EIE A K

/IPETEE - Waleed Anwar

(Friy Ry - B - e

Greenalite synthesis at low temperatures

Hiromi Konishi* and Waleed Andwar (Dept. of Geology, Niigata University)

greenalite |3, ARG —H AV F 4 FED
INEFDEIRT A BBIESEYTH Y. 2
flio Fe icE T, % OfikEkE (BIF)
2 HEEH L. BIF QWAL TH 5 &
FrbhTwb, —fikicid, BIF Oy
I greenalite 2K L7z & E X LN TW3
2. green rust DSERYNICILE L 72 & DFL D
&Y. BIF AR DU ORI IC O TILER
D B,

Mizutani et al., 1991 1% 100°C2> & 200°C
T greenalite Z 5K L 7z, Hrader 1978
X, Wi TOD greenalite DA E G L
oo WINOFEEED | pHEMFIIER I L
T 7,

Aptgecid, pHEMFZZEZ T, KR T
D greenalite D&% 1T - 7z, greenalite 23
BIF OUUBIRHICAER L 72 & 3 230 241k
G L 72,

HFYIE I3, 50mM © FeSO4 - 7TH20
¢ 112.5mM @ Na2SiO3 - 9H20, X 5
12, =ITHl & LT 0.1M @ Na2SO4 %
0.5M DIRFEICIEA L 7-3iRIC, 350mM @
NaOH %Zfllz 7z, NaOH Zfnz 3% &, EH

Keywords: greenalite, Si-magnetite, BIF

SIS ERK L 72, B&f2I1C. NaOH & it
ecpH ZFHEEL 7z, BAFERRICIZ. KEL
HRA—F 7L =7 (150°C) BX VA
TAF2—7 (50°C) ZHWz,

150°Co %8 (6 HEIG) <Tlk. pHI~
13 ©, greenalite & Si-magnetite 234K L
72. pH13 TIZIZITHAH D greenalite 234K
L7z, pH 23K < 72 % & Si-magnetite 25 X
D% AL, pHI Tld, DT Hic
greenalite % & 23T ITHAH D Si-magnetite
THot, 50 COEH (9 HHKIL) <
i¥. pHI11LLET, greenalite & Si-
magnetite 23 2B L 72,

greenalite DELICIZ, pHI L ED T L
NV ESRERVETH Y, HFHO greenalite
DEICTIE, T DI T 71 ) P03
WETH > 72, KD pH X, Archean 2»
® Phanerozoic £ T, ~6.5 2>H~9 ¥ T
MU7ZEWSHEEHDDH % (Halevy and
Bachan 2017), #/KD pH © REED v 135k
A3 % A, Halevy and Bachan 2017 234
E L7z pHZMEIE, greenalite dERKICE
(B S R QUE N

Corresponding Author: hkonishi@geo.sc.niigata-u.ac.jp
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CO, fEDIEM S “C AE DR L
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Improved accuracy of micro-Raman mass spectrometry for carbon
isotopic composition of carbon dioxide fluid

*Lena Yokokura (Hokkaido Uni.), Yuuki Hagiwara (Hokkaido Uni.), Junji Yamamoto (Hokkaido Uni.)
We investigated fluctuation of the Raman intensity ratios and area ratio of peaks of *COz to '2CO: by
changing fluid pressure. When changing fluid pressure, from 10 MPa to 150 MPa. To evaluate the effect
of the peak shift on Raman intensity ratio, which is induced by changing fluid pressure, we conducted
repeated measurements of intensity ratio with moving the grating center, which is defined as the center
value of analyzing wave number range, at constant fluid pressure, 10 MPa.

7= Voo, SR FHRICBHLIA® S MPa THIEHL A EAIC 1S em! 2 L X @ C
NZER 1 um O CO, MAEORFEFRMALL  BIEETRo72, &R, WEPLETLLT
BBO)%, 2C0O2 & BCO,DARZ brv—2 b —FEDOHIEF LMY IR LHEIE & FZED
DHEHE 7213 ) THZMM L COERIE 13I8 D 5 R\ (RE: ~7.5%0) 72 8 HlF: 7z
THIETZ ZAMREMEZ 52, L2 L TR v — 2 (EZLOEIIFEL kv, [EIR
ICBEWTEARZ e —27ofiE2x T (Lic X 2MERT ) 7 HOZH)IFERK T
5 LRI U cdF L CHDEMHEDL B Y, 7= vt CRlk i EN25HE T
KF L CTw72Q0%). % QIRIRIFBEEDMEE & 2 7OBUEDRFRETH 5. X D720 T DT
EERINTD, WRDOIENZ A>T THRIFIER 7 = v e ric X 3 iR FRAL
DEB L 7=V ReEd H 5. CNbOMEED 7z RIAIEDEE L 3o TH S 9.

DI, GERD 515D BB RRED 438 % CO, fluid pressure (MPa)

FA LR DTS % 10 MPa %> 5 150 MPa % C 10 0 100 1?&)

I X, ZOMEAREBIEL -, EREH 0.026

W ) 7 EOIENKFE R RSN o — }

BEE), 727 L OFENDOENICL 5T F00 T —

2CO, A7 P AD Y — 7B 1 em! 2 tone

b+ 20C, Mikny— 2 fEoERIC X2 (P i o doiy 00781 _
0.8 0.9 1 1.1 1.2

HEPE~ DB % WAL % 720 WA DIES 10 CO, fluid density / g/ cm®

Key words: Raman spectroscopy, CO; fluid, carbon isotopic ratio, fluid inclusion
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AMIZH AT BESKLBETFILNILBO SIS

O R E B RO RE
PILRLR®, SEMALZ, HNHET (EEBK)

Investigation of genetic relationship between Quaternary magmas from
Hime-shima and Futagoyama volcanic group in Kyushu
T. Hirayama*, T. Shibata, M. Yoshikawa (Hiroshima Univ.)

WRCAE ~ 7~ OIK & LT, IRFEHEY)
BHoBEM2ER XT3 (eg Parker,

2005). LA LR35 2D X5 RifffED% < (13,

s E o [FL 2 B RE EE S~ 7 < 2
o O E T ALAE R T srE oL E R AL
AN CH B L RBME LTHY,
B & Y E % © b © O HER{L 2F AR
ZEICEGH L T AR 7w, ImEKL
FEEUNERE B & &L, 7434 b
LIRBUE D HRER X LT B (R, 1990).
—77, FCIUNHN TIXREARIE DO RIER LT D it
BUEDHER XN T 225, WKL ZRE 2
DIARCE & o 7z, IRE KL L ik 5 &
RISV OE S SEH L T Y, IR
BT~ 7~ B TE % Ff o A REE 28 fe 1
TELZEEZLND. XoT, ToME KL
DO TRAUE O HERL 2 FFE & FE i g,
HiiheT vEHEICK - THREE < 7'~
D KK % i T & B AJREMEA R . — T, il
T OB LN o E R B R A
i TE Y, HEKIUFEOREETICAIE L T
WAL IR IERR RS - TA A
ORI X Tk b (A - BE, 1985), ME K
LEE, A - B RS, BTRILEE & & bkl
Zuyv b EEEL TS, FHEE1989)1F, 4
BLEEEEZECIMEKEICED R
2 OEmE VB EEKILEICED NS
AREME IR L T3, 2ol s, Wi
KL A 7 1L K L oo ke 6y & o

LB AR TR T, Z ORABEGRD M
BILC W3R EEM R E W E E 2 7. £ 2T,
AHFFEClE Shibata et al. (2014) TAK X N 7=
LKL - fE S KL O~ 7'~ o k(b
T — ZITHI A, B2 I KL D FR AL
GH~r~oeamMEnREARKE ST L, W
TR - M S KO ~ 7~ BRI
DL TR L 72,

I KIUEED T4 4 b~ 7=, Bk
FEDOAMIC X 3~ b v DEo iR % i
Ji & 3 2 B - # 5EF (Sugimoto et al. 2007)
WWHEUL L 2RILE - TA3 A4 b e, sl
AT T O EMERFEE 27434 b
<~/ = DREGICE o TEKE LBk
D, HEKILEED < 7 <, &
LWITEDr S, T4 94 PE~ <L, it
WEE~ 7~ DRACI TR I L
(P, 1990) & Z 2 b TE Y, KIFFETIT-
WEITRERE R L 2~ S ~iRAEDE
TR R b b FEROERIE S Nz,
INHDZ e HhoiliT s X O E K ILEE
DT AFA FVE~ 7 ~E, & SrY I 70),
Y 2 (< 14.3 ppm) & o 72 AL L 72{L2
MR % 7~ U, ol o A % R0 rl e 23
>(Shibata etal., 2014)D icxf L, Wi f1l3k X O
B KILEED < 7 < LR 1T 5 7 5 Al g
MEriEHcE 2. TESUHORMEE
~ 7K i BT B BRI E OB I O
W hiEmE T o 72,

Keywords: Hime-shima volcanic group, Futagoyama volcanic group, magma genesis
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R6P-03

J—RNFI=ZF NV RTET HEEEFED LM
IR, e BiE— GUTER), mfERes, B R GEriRR)
Diversity of granitic rocks in the North Patagonian Batholith

Hirokazu Miura*, Shin-ichi Kagashima (Yamagata Univ.),
Toshiro Takahashi and Rikako Nohara (Niigata Univ.)

The North Patagonian Batholith was formed by plutonic events that took place between the Jurassic
Period and the Miocene Epoch. The Miocene granitic rocks from Puerto Cisnes distributed in north
Chilean Patagonia are divided into three parts : Puerto Cisnes Granites, Queulat Diorites and Tonalites,
Queulat Diorites and Porphyries. Initial Sr and Nd ratios of these rocks are 0.70351 - 0.70549 and
0.51264 - 0.51287, respectively. St/ of metasedimentary rock is 0.70525. Some of the granitic rocks in
this area show similar values to the Sr/ of the metasedimentary rock, which suggests the possibility of

their assimilation with crustal materials.

F U e REI=TINE, VTR HHRHE
T TR LZEEZ SN TND A
=T NV YARGIT D, NET=T H
FALTEER D & A 2 A5 TIEBUAE, TV hE
DILAIABDIL X TN D, ARWFIEHEEIL & 1
ZANEOITFICHIZDH T TV h AR R
JELTo 5. AWk A4 5 /34 2=
7 NV U A%, Puerto Cisnes Granites
(PCG), Queulat Diorites and Tonalites
(QDT), Queulat Diorites and Porphyries
QDP) I X4y &N TWwW5 (Parada et al.,
2000). PCG DHEMRIEC LA HEIZEE 5
WHEITAT O TV D B A ARG IL e S
TRV, IR DR A DL AR A T A
O BEREGEENT, WK Rk DTG
BROBARIZOBNDE EZEZTWA. 20D
NG I =T R REDEZ AT D A
=, BHEHFEE I HOW T ea bR, T
¥EouF AT,  SreNd RINCIRLL 8T 21T - 72,
F7z, T VAR AEITIAL AT 5
A F—F DY a s U-Pb £
TEEITRo T, T OFRERD 5 AR i
DIEREFEDSIRIEIC OV TEREZIT .

TV f VAR AFEBICALE S D PCG D
AETK 1km 8 5HEFEEENAFE L, R
BRBENWERHONDEEIE, ~7 4 v 7
TNy VR AETH Y ANAD
AT VA RNPHROLNDEANERE L T
%, [FAERODERTIE, AR ~HIRL D POfRES 23
HHNDREEREHAS H Y, POHFAIZ 3
ODEMNEELTND, TV AR A

Keywords:Patagonian Batholith, Miocene granite,
Corresponding author:s181510m@st.yamagata-u.ac.jp

@Japan Association of Mineralogical Sciences.

HE TIPS aE D~ 7 4 v 7 & 8 A
LEEETHIRMED T 2V 7 EHEAR
WEIZIBIEL TS, ZOS AREE467
LA AL Rb-Sr &5 7 A Y 7 1 5T 9.6
+0.4 Ma RSN TW5 (Hervé et al,
1993). & HIZ Z ORBE/2FEIHITH 1 km (2
FESTHEEL, =Wy I =y 7 24
I nHELND. QDT OFEAKTIEIN 3 km 1F
LI A Bl T, M—TF VA DRERTIC
10 ~ 50 cm DERRDO = 7 L—T DL AF
19 %. £72, Queulat Diorite XA Ar-
Ar T 17.910.2 Ma BAHEEIN TN D
(Parada et al., 2000). AKAFIFEIZIBWNT h—
FENL YL a B L, 15.3 £ 0.23
Ma @ U-Pb HR1E % 157-.

Sr + Nd RINCA A4 EIL Srl = 0.70351
~ 0.70549, Nd7 = 0.51264 ~ 0.51287 %
R, TV AR ARED O REREIL—
Wery 7t s o Srl X 0 k< | B E LTk
Pika~S< A5 EH T HEMEE TN
Jo—3 g VIZEATWD. IFFElsofE A
EFEO Srl, NdT DEAbmEIZ/ NS < BHERE S
O SrIFMOER L D LR0E Y 0.70525 % 7R
4. Sr/vs NAIDOKIZB W TIFE E A Kotk
I% Mantle arrey IOV, HEHE L o
T7ry hEhb7d), F—0~ 7 <Y
BARBEEND., &HIL, 7TV RV ARRA
DOACRRATED — I EHER S O Srl (2T
EERTZENPOHBME EDORILIZED
ZREMENE T EZBND.
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R6P-04

e L, 3R/ MEREADEEILFHTAR
fERTEER EMEIREET - ENET0DEAR
g (WERZERT) - hEMEL - BHES (LEXRT)

Petrochemistry of the Sakainokami plutonic body in Kitakami moutains,
Northeasthern Japan: Crystallization differentiation deduced from

application for the geothermometer-geobarometer
Satoshi Suzuki*, Kazuo Nakashima, Takashi Yuguchi (Yamagata University)

b BT AR OHERTE R & ik
B ABCEBHICRES SET 22 LM TE
B (EHIE A, 1989), AL BB DR R EFHIT %
DEFEAL, S DE— REb, bR
e LI E SO TI~VIRICR SN TWD
(A HIZ2, 1971 B3R - FrH, 1988), AWF%E
KG T o DY FRRCE KIT Z O IZ)E
T2, MAFORE LTiE, AR /hE <
AN TEE I U BE L A B~ EfA £ T
MRS HHNET DR EDREBRH S
(Kato and Hama, 1976),

R AR ECE R 1T 228 DL BRI
SWT, —EHOfEE M ERIC K > TEL T
ERE SN TEY BB TBIEND 3O
DEARIZ 53 HE & % (Kato and Hama, 1976),
LA LA S, I (1992MS) TIEE— R4y
Hr & FeAT SCRR DO M S5 A SRR A6 DE )
HA4ODDHEMIZK LTS, TD7d, K
e CITEHE (1992MS) DA FH X 5y % BB L
Too KA R TOEEI OILFE T 21T 9 =
CIXEEOBAEE S uE A i mT 5 b
TEHEHE D, £-, WEIRES - £ 5%

AW BF eI O FE R BRSE 4 5 L CHE
HCThoD, I TR TITREL R,
R OACF T 24TV IR - £
Nt O TIEBERIZ OV TE LT 5,

BEACTFINTORR, 4 SDOEMEZ @ L
T Si02 1% 49~66 Wt% D Jis W VEiPH &2 759, /N
— A —OER R, METEDOL T L
DO MLy RERLRNBL S, —FEEICHE
TdH D ARO3 L P205 73, METLHETHD
Cr, Ni, Zr P RELIIHox, FBEMHAANTH
RELSEFESLOWIEHEIRH -7, Z OMEMIT
AODEMOEMRAER LT v A2 L
ST FEAT BRI~ EALTY
LA REME B RIS D,

HEEILAL N5, Schmidt (1992)
@ Al-in-f4 P34+ /)7, Blundy and Holland
(1990)DRHE A - ANAIRERZ RV TEN
Fnar LU DT GRE - E N ERD T,
P-T I BNTRE - EhE 7y b LT
i, RS D Y Y X AR E OALE PRI |
FEEmMEERA N E R Ic o T~ 7~ Dk
ORI EAL A HEE SN D,

Keywords: Sakainokami plutonic body, Geothermometer, Geobarometer, Crystallization differentiation
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R6P-05

MRERANTEBMBOIEREAS D 1Hh0D
EBREED Sk
BRI SRR - e BiE— (LB REE),
iz #E - NATRZEE (T vy~ 7T I 2—I7 5)
Diversity of leucocratic rocks in serpentinite melange in the Omi area,

[toigawa City, Niigata Prefecture
Shiori Okuyama, Shin-ichi Kagashima (Yamagata Univ.),
Ko Takenouchi, Takahiko Ogawara (Fossa Magna Museum)

The Omi area of Niigata Prefecture is located near the Itoigawa-Shizuoka Tectonic Line (ISTL), where
a variety of leucocratic rocks are distributed in the serpentinite melange. From the petrography results,
leucocratic rocks are divided into three types as follows, two mica-bearing, zoisite-bearing, and
amphibole-bearing. As a result of the Sr content indicates the presence or absence of metasomatism.
Therefore, zoisite-bearing and amphibole-bearing rocks underwent metasomatism, whereas other

granitic rocks indicate primitive values.

PR ER AL, SRl —Fi SR
FlLZEE-> TRV, HEEROERIZIERER
~HAROHEMNR, HANZIZH AR OE O HE
BARD S 72 5 B 209 R D & 2 Hik
Lo TnD. SRAENTHOFW ERici,
300 Ma O = FEALES & A, 300 Ma BARITO 4
RERTANE - e AAMHAE - TALEX A
hewmTF o UmREORREETIERCE A T
UV aNgHT D (TWIED, 2010). T
X4 - T A Y URZUEE O TR ORIRIZ
IZEHE OB E R EANH Y, TEREES
L ST D DS HIERIL 2R - BRIA - 4
R EIRHATHD. TD7=D, RIFFETIE
EREEEAIZOWT, Aad, ek
S, L3 d U-Pb AEGHIESE 2470,
ZOMEEZL LICRNERALNCTHZ &
ZHMETD.

B A CIIfE A E S A DIlX)y, o
DO TNEXA N, vT 4 EbERILT.
At 13 BHZ W THE A 2 FRL L, 28 ARl
E— NHIE, &% - Lo aiT- 7.
R EE A A T AIREIES, Haridofs R
X0, 347 WpFsrEnTE, ORHE
B BER BER) 25000, @V A%
A4 aEb0, OEMOANAEZETL LD
N 5D,
AAREOMR, O, @iFax, REA,

Keywords : serpentinite melange, metasomatism
Corresponding author : s191503m@st.yamagata-u.ac.jp

@Japan Association of Mineralogical Sciences.

HER, V7 ufa, REaNLRY, —Ho
EATIIRERIROOLND. £, BEA
DY —aTA MEREFE LV, GHRITEER
WO BNEN, WV ERIZIFEAERD L
N7V, QTR A A FAAERL,
AL EENRTEY, QLT s EAE
DIVMEMICH S, O, AR, /REA, A
PlaN6RY, —HAERLEDONS. &l
BASMIo A ay, AL N, TREA
FAH B, REAIRSLCAERE LS.
ZOEAIERANG Y A VA FE R
nNoHL0T, ZIERICL > TR LI &
ZHITWND (FKIED, 1989).

A LFROFERTIE, St &4 ENO/N
200~400 ppm, @I 650 ppm, @#J 3000 ppm
EEMDENNC L o THENRELS RS, F
7=, SR OFER LD, OlLEEND
VA YA MTIE St IZHEFITET Y AL
INTWDZ ENfERINT=.
INHLORREY, "RRIEMEZZTTAA
L, StICEOMAEBEETHZ LItk -TE
DERRICENHTZEEZBND. Lizho
T, OOIEMAEEEAITRNIERZ%Z T,
WAEMZREZ R LTEY, @B XU
VERZ #7222 T St EAENPOLY b E
VMEZ R L, PR &2 R FF L T2
Wz B,
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R6P-06

In—situ 2 JLa>® U-Pb £ & Ti BEEDRFIE:
HRATHRLEVERIIEREEARZRAWNV=-770—F

At (LB, B A - CRORUR - HUE= )

HEE=INUT N

38k~ L AUIYN)
Simultaneously quantitave determination of U-Pb age and titanium

concentration: case study of Kurobegawa granite.
Kozue Ishibashi (Yamagata Univ.), Shuhei Sakata (Tokyo Univ.),

Hayato Yamazaki (Yamagata Univ.), Takashi Yuguchi (Yamagata Univ.)

ARFFE 1L, A ay (S BT
PR Ins-situ 2La) ® U-Pb EEFH
(Ti) I g%, L—HF =T 7L —a hEEs
T RXE ®oy Tk (LA-ICP-MS) % FH U CIA]
M E R HFEOHEL AET 5.

WFFEx G2 Co o B AL A 1%, & IR
R =33 IS NIRY B ARG WA= N BESY [ S9N s¥ (o Py |
ThHY, #ER ETHEHL TODIEBEEO T T
b A W B E R (Tto et. al., 2013) .
U-Pb FAROFRZE XA ZE TR SN T29,
ZDIH B MEROBEAEHNDHZETEDE)
BT ar NE D U-Pb 4EA % O Ti Y4
DN T—a R TAZENTED

U-Pb R & Ti R E DIRIKFE &E1THITHT
0, BV —RAIRxy e A(CL)§EITIZ, At
16 HOV AL D 21 RO RERELE.
ZDHH 1 DOFEGDNS 2 DDLHT S &2 LD, U-
Pb AERE THREZ TG T 22N TEZY L=
3 4 REFTH-T-. LA-ICP-MS (XD HT
%, FEBERFBEEHROL—F —T T —3
AEE (NWR213) & T ICP-QMS (Agilent8800)
ZEHAL, L —%—£8:30 um HHV N 25 um,
FEHRJE W %L - 5 Hz, Shot count: 150 shot, L —°
—DIZRIX—FEE 25 Jem?, L—V —DHE
¥:Nd: YAG L —% —, BIE Y :
NIST SMR610 L TN91500 /L1 L) 4
TITo7e. T ORER, Yvar @ U-Pb F4X%

1% 1.07+0.09 Ma 75 0.63 £0.12 Ma ThH-7z.
ZHUTIEATARZE T D Tto et. al. (2013) T
SIVTW B ITE A R DR EBE S B e
ECHDH. ZOZEND, Ti RELFRIRHIE S
1T-Th U-Pb EROBEEMEIIR DLW E
DR TE =,

Ti #FE1X 0.92 + 0.08 ppm 75 16.99 + 0.84
ppm CTholz. FHOIEHEE 1 LLT,
Watson et al. (2006) DOIREFHZ Ti BEZRA
U O b iR B 2 R 35 LR AR EE A3 Y &
AMRSEE FEl>TUEIN, IEEIEN 03 LLFE
RETIULRARIEE RSV G E S ERlAT
MR TE . BEROR LR OILE)
A 03 HRELTEHAEITHIE, Yarofs
ffLIRE 1Y 646.8 £ 6.9 CH>5918.1 1.0 C
ThH-oT-.

1 DOFERRNS 2 DD43HT &2 LY, U-Pb 4
L& Ti BEEZRGTIZENTEEZU L ar it
4 FBOHE RN TIRE LFERE IR 5L, =
TDOHFBILEDE U-Pb AL Ti BEN
EVMEANIZH DT LD R TET. 2T CL %
POHEE CEDER O ERE T MG THD.
F7z, b ORI DOENR BRI E 21
ZRl T IHEANRCNOIFELHEE TE -,
FoToOFREITIVLa OFERBKRE LR
DI JE - R B R OHEE BN THZN THS.

Keywords: zircon, U-Pb age, Ti in zircon thermometer, CL image, LA-ICP-MS

Corresponding author: s191501m@st.yamagata-u.ac.jp

@Japan Association of Mineralogical Sciences.

- R6P-06 -
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WAOR, BREICETHERTEREFEDY T 1AL

REAS, KMBIEY, A4MEE (LRXY), BHEE (BEXT), #H
MR (1 AR R R = 1)
Magma process of the Ryoke plutonic rocks, Yashiro-jima island,
Yamaguchi Prefecture, SW Japan.
Shogo Kodama*, Masaaki Owada, Teruyoshi Imaoka (Yamaguchi Univ.), Atsushi Kamei (Shimane

Univ.), Yuki Ikeda (FUKKEN CO., LTD.,)

The granitoids of the Ryoke Belt in Yashiro-jima island are made up of the Towa Granite (Ryoke younger granite) and

Gamano Granodiorite (Ryoke older granite). Both the Towa Granite and Gamano Granodiorite have the geochemical

character similar to Volcanic Arc Granite. In addition, their S-Nd isotopic compositions resemble each other; thereby

suggesting that the granitoids from Yashiro-jima island are originally derived from the similar source materials.

FaRE B AT RO 58 =l asEh L
KEEFADA L 5347 L, fEREE TRoHn -
BRI ARSI K 0, Ab~Fa~ L, L
Bhitty, SEZEHTIC XSy S 415 (Ishihara, 1977). (L
H U HGENC0§ 2 A B RS PRI E
BRI O SEEHPHTIE R S & sEZH T
AT B, BIUE Tl ErmpIes
& HRHERE DN ST iT ITE R e & 3T
TEREE TS 5 & Sz, BRI
O RERIZDNT Ton 3 2 A FE R a1, SR
WCBERIRO N U B a8 7, FERD R
TEREN RS VT (W6, 1957). F 72, [Alkk
OEFIFRAREVERIZ T DAL R POk
AFICHET HMHIENY, 2019). LavL, =
RIBIZPET DAERPESE, FHTAFERE LAk
BROIMIRIZZ L <, FLaAIRHED IR~ &
ALTNDITTE/R0, AT CIEEFE RS
D~ 7ROV TR L, i ERPk
7 & ORISR Z w2,

HFE RE(SI0 Wt.% = 67.3~76.9, K20

wt%=2.6~7.2) 1%, FRI~HRIOBERAER
B CHD. ERMEREIAR, FRA, A
U EABIXOEERNT, & KRS5emIZET 50
U BB A G Te. AL RPIREA(SIO;
wt.% = 64.6~~69.8, KO wt.%=1.3~3.5) |TH~
R CEREROBSNC X 299\ EfEEE R~
T BRI A, RHEA, BERE
SOV EOT ) BATHA. WEITHERE S
FPEIBIENZ 3 TR LI E RS ORI 7 7
v Nahb., Fo, lAL7car R4 T
B L7ZREE/ S — 2 &Rk 9778, BTG RH
SEDITHN LV BROEuD BB AT

HFE R & AL A kS | ZeSri-eNdIX
IZBW TR CERIC T 7y hEivd. 2
U, HEBEOENAKE & RO 2
S L7 ATREMEDS N 2 & 20N g 5. FRde
(LIRS A BT 5 &, BFERE L LY
e Lie~7~ichk L, wWEAERIPIRS &
DEAIDENT, HHREO~ 7~ FER (R
KOB)NTER T2 L HEZR SN D.

Key words: Southwest Japan, Cretaceous, Ryoke Belt, Granite, magma process
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MESARSHEF SISO NI OBRFERESED

EELFHEMED)
TRAMR*, PR GEEAY),

L3> U-Pb &4t
i —HR (E R )

Whole-rock chemical compositions and zircon U-Pb ages on the
granitoids in Ryoke belt, Takanawa Peninsula, northwest Shikoku,

southwest Japan
Kazuya SHIMOOKA*, Satoshi SAITO (Ehime Univ..)
Kenichiro TANI (National Museum of Nature and Science)

1L UHic MEFLPEENICAIE T 5 @ IC
X, SRR AN S 7 2 HHE AL A 5y
FLTWw3, YHSoEREEICOWTIZ T
NE TEA - F(1970), 8 (1982)7% &I X
D EAREPEHX BT Tnwd, Al
oL EEHIC oW T, B 1982) I3 E AJEEE
76, Kagami et al. (1988)( Rb-Sr &5 7 4 V
s vERD2 L, HEIZ2 Q0041 v a v
(BR7)U-Pb FERBED» B, 2 ENEEE
OFIREGREEE L2, RESEL - T
B ILRIMHBMBETH D, —J7, YHIR
DERET D 2 EAL BT D W» T O 1T
RonTwd, 22 TAIFETIE. B A,
AR T, v 3 v U-Pb 4EACHIE %
fTve . il B AE AL A B o Bk 221
Fills X O~ 7~ B ER OB 21778 5 72,0
2.2 U ARFSE T i, R (1982) D A ik
Ko & BhaEHEE & 28 A
ST %T o 720 / v I An-Ab-Or {E [ = 3 FE
LCoETIiR, BEA982)D F —F VEEE
b —F A~ fEREPIRRE . (BRI S S
R S e (AT AL =N (A E=y = E =i
e S DRLK % Fro & & BHER S L7z,
SIEHREICOWTIE, F—FLEERIZ 61
~68 wt%. fLiaPdika A 1T 67~76 wi%. 1L
5 13 70~80 wt% DL HIPH % Hf >, ~—
A — ETiE, GRS LICEAGOME ML v
FERL, —EoARciIMEITHKICOnT

ERNICER MR N L Y FRTRD LN,

3. Yrvayv U-Ppb R P—FAEEE A
). fErmbda s (150, [tREaEs 4
sk DRI S U3y BEEL . U-Pb 4E
RUEE Z 1T o 7o Z DFER, P —FLEHED
5#) 94 Ma, {EEPIEEE 2> 54 89 Ma, fE
S B 20 B 97 Ma & # 94 Ma DR
N7z,

4. Bw AR CTH o LA
o L AERA O FEIE . B (1982) DA F & i
h—83 2, 2AFHRcETF22%2 b
LY FOFER, O RR 2 EH o~ 7~
DEFIEERTRBT 5, RIFFETO b —FLEE
H(H 94 Ma). 1ERIPIRREE A (K 89 Ma). fEfm
EHEEGE 97 Ma & #4994 Ma) D AERAE 1F, B
(1982). Kagamietal. (1988). & 1%72>(2004)72°
INENEEL - EoFikBEGR e b AT
»Hs, 2EFEHRCETFsERALSZ LV F
DIFLE LK 97~89 Ma DH#ipHICH =5 v
v U-Pb 2 &, S5 I3 5 854
A O 13, IEBER & LB o B
BAEBO~Ir~BEGLEbDEEZILN
%,

5 FI>CHR: Kagami et al. (1988) Geochem J 22, 69-
79. BN - ER(1970) BIERFALE HARRY
Ser. D(Hb2) 4, 59-70. B S5 —.(1982) HLE
MEGE 88, 511-522. HA1Z2>(2004) HAE 18
VISEIR 2 EAN i S 5 R 215.

Key word: Takanawa Peninsula, Granitoids in Ryoke belt, Whole-rock chemical compositions, Zircon U-Pb ages
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ALEAM, REFEEOATBE

JLlE4h « RFNHIER] (LA K% - BIHES (BIRKT)
Internal structure of the Shaku-dake diorite body, northern Kyushu

Keisuke ESHIMA®, Masaaki OWADA (Yamaguchi Univ.) and Atsushi KAMEI (Shimane Univ.)

[1ZUBIZ] TERAECMRRE 72 & DIRUE K
T~ 7 <E 0 oA L St (Wibe, 1994),
< 7 <HED DOIRE, <~/ ~DXEEE I OHE
FEFEE TOIEREREERFE L TV S, JEETL
MNCiE, AERRICIEE) Lz bfma N U AR
HFEK 100 km BFAEHY 50 km OFEFHIZ /AR L,
17 5Ky END. £, TEERENY
U A ERERRT DB RO 6 & Mg L
(HMA) # OB N ERHRE SN T D
(Kamei et al., 2004; L5 « KFIH, 2018; L5
1E73,2019). & 512, HMA MO A ITH:
FEE~ 7~ EBRICEELTWD Z XM
NTEY (5, 2003), HEOELIEFEIZB
THIHEFICEERAEATHD. LB T,
HMA FAZIZHERL 9 5 R POk e A & i
et 22 81k, ZOEEKRONERKED
Eh, MOEERE OBREE TR S Z L
MNTEDH. £ 2 TR CTIIRENRRA I
BOWCEBEY 7Y 7 a2FE L, HED
WEs IS CE L) B E IR/ &2 5
W29 5. 2o X9 urgeiddiiuic BT %
HMA FRR DS A ORI & L Tr— A A
AT 4R DZENIEFEEND.

(MM EE] ROEJED OHUELL, R e R
PREEL L, TNEEL REEEEEIREN
DR S D, REARITIRERIEIC 1.9 x
1.5 km OFEFLIRIZEE LU, fi B i g #E 1 - B
BAEH %252 CTnd. BABERE T, e
HEH e AREEES L LCaRTHZ L
bHDH. £, BERFK-Ar#FRE LT106.3
+5.3 Ma 2 AR O FE i Pk s 7 b s &
nTns KL, 1989). RIGEEOEH AR
WAL NI EE T D A F R CE S & IR
R CTH 5. RIFEIRTEFOPIRE TR
T, AMRI~TFRIOEERT. AR R L
TA N, BRRHRL b — T vss,  BURHE A AE
PAfkes, R 7 L R-BERE KRS B

F OB ERAE S D 5 SIS .

[ POE D EER] A FE D FFEUL AR
IR ~BE T, FafimeE LT0.5-1.5
mm O [E A & HENE A DA A O KE D %
HHTWD. R IR~ MR E T TH
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0, MR A AR O WIGITIZET 5.
A EAFEDORE A OE MBS X 5 i BiAE
WEIFE LR, —F, WBMICERoas
WEERE~ESE) AL L TW DA (P
—O)RERE RV 2 ) — LRI D.
BB R CIE, BB di R A s % i
HELTHATLZZLELHD.

[ RIS R D E — iR & 25 bRk
WX D@ - FEZE L ORET] BRI XD
&L ORE TR &R 300 mELTF, 300
—450 m I LV 450-550 m THIR AN THE T
Bz, &K 300-450 m O CIXEEREE
i & BERFE, SiOy, KO (wt%) 23%<,
LI CH D, —J7, HEE 300m LA T
& 450-550 m DO FIPH TILHEERE I &, Fe,03,
MgO, Cr 35 X OV Ni (Wt%, ppm) 23\, — 5,
PR ZEAL O R TIIE AR O JE RS Tlra ik
HULERIZ BE R EREIL & Fey03, MgO (wi%)
ME. UL, EERFEEOEERICE LT
WD IRVMERNC S D 70, RIHRE TR
DEA BITREE & OB IRE A
2. PLED S RIEERIRS R m B2 L &
LD 2 DDOELPHA G DI 5 TND T
LEREDE U ANLHERENS L) I
RARIRETC R OB E) 2 5 e [k /0 Bl s 1F
FCIRATER 28T 2 aTREMEAS E L.
CEHZELET VEEEET V] ZhETD
MR R b RIEEPIRE RO S MERIE, +
(Z2E R D =R TTH HLDER I [ 23 N E T A
& BRI A NI Y £ B D B e AE A 23,
EARONEES (RRaHfli) &8 IRE I Tl
RARIREE T A B ) <& 2 [A k0 Bl da 1F
HARPRATEANEZ o2& 205, —4,
RAG Pk R D EE T 7 VTS PER DN 5
RSN —URERE 2V — LU
E DOHAHE D> 5 sheet on sheet model  (Menand.
2008,2011) A& x HNDH. EEET LVOMK
FHZBE L T~ 7~ OMEREE L B ET
RETHLHOTINNHGOEE LTHY
A TITL.

Keyword: HMA, magma chamber, magma process
Corresponding author: kesuikemashie@gmail.com
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BEREICEAY S E S AMERTEREDIEFHEMK

MEHERST (ERAR - B - )P RAE (ER - HEKERES) - Wiy & (WL - 2
‘Whole-rock chemical compositions of andalusite-bearing two-mica granite intruded
into the Suo metamorphic rocks, eastern North Kyusyu
Measaki Yohara* (Fukuoka Univ), Yoshinobu Kawano (Rissho Univz) and Osamu Okano (Okayama Univ)
Andalusite-bearing two-mica granite infruded into the Suo metamorphic rocks in the Asakura area, eastem North Kyusyu. The
two-nmica. granite consists of fine- to mediungrained two-mica granite, and contains andalusite and gamet. This granite is
characterized by peraluminous compositions. St isotopic ratios of the granite calculated by 103.73 Ma range from 0.70668 t0 0.70686,
and are lower than those of the Suo metamorphic rocks (0.710250.71197), and slightly higher than initial Sr isotopic ratios of
Cretaceous Granitic rocks in North Kyusyu. Thus, andalusite-bearing two-mica granite magma was produced by melting of

Cretaceous tonalite - granodiorite.

JUINAEER, 8 IR o JEBE A a P B A
T ORI A S AT W EREAE A O s bR
SHTE Sr RGCARELRIE ATV, ZDRRIZ D0
THELELT-.

AAC X, 982 L7 —7(1992) 1T
FoTEAER A SN A RIZHEYSYT5. L
2L, APRIED (1993) AL« i H (2012) Tl
BIGAE A LS TS, A RITHPER) | km O
ME 2R, SR BB FUT RG22 RGO i
EFFATT, AL - AEM TEA T
&5, M ORI TE -FE i R AE R T, &
RiE DA EZ YD, SOICE S PICrALE
6] CERI AN A 7R EE 2.7~50 m DAREL Th
BAT5.

ARAC AL, M~ TR il ERAE RSN D
725, 85 FCIEE B RLIRALRR D DV BRI
A RL, Eload, HVER, BHEA, HER,
BERDNLRY, BN HmE L TRERIY,
AR, S<AH, BIKRA, Uvarzagte. fL
FEAITEG~ R 7%k 2L, BT, Bl
IR T, 24054, AERICEAESN
5. OHERTHRIRONL TV DS EbH5. £

NICBERERICEASN.

ARG A D SO B A BRI, 70.4~74.5 wt.%
T, AS.L = 1.10~1.23 &, /=T /L3F 2721k
SRR EH T 5. AL OE D, FIZR
ERHERE D720 HIRAE a0 R ERAE
T~ T BRI A 0 D72 B MZERAE s &1
Wb~ T <nbElshitBExbn5. B
W18 B D U-Pb L 4E4% (103.73 Ma) ©
FARMIELZARIEMASA D Sr RO AT,
0.70668~0.70686 TV, JELOILFRILM A
HiACAE A BUZ L~ T a0y, EB A RS
DOYRE R4 (0.71025~0.71197) |2 b5 &M
720ME. L2235 C, Kamei (2002)12& - CTHe
SN TNBEINT, SrRIMLIEREDMEL, /=7
N F AR A, b—T Ve ~1E i Pk
ORI L > T RS- ATREE A S
2.

SCHk : BEE LR 7 v — 77 (1992) HOELHE 98,
571-586. Kamei (2002) Gondwana Res. 5, 813-822.
b5 - WH (2012) HEME 118, 801-809. AfR
E2 (1993) 20 Hyo 1 WEK  fER.

Keywords: Andalusite-bearing two-mica granite, Whole-rock chemical composition, Sr isotopic ratio, Cretaceous

granitic rocks, North Kyusyu
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A=A T4F 54 kWadi Tayin BIKIZE T 5 Hh5R-
T RMLBERIZAGNET Y ML-A )L MEEEHR
EEA—* CIR K » B/ JAMSTEC) - AREMEF; - AL Gl KB -
Chatterjee Sayantani « /MIlE A GHIBRED) - @M (B FER) - B
= (JAMSTEC) * The Oman Drilling Project Science Party
Mantle-melt interaction at the crust-mantle boundary in the Wadi Tayin
massif, the Oman mantle peridotite

Eiichi Takazawa* (Niigata Univ/ JAMSTEC), Yumeto Kogue, Keisuke Ishii, Sayantani
Chatterjee, Natsuki Oyanagi (Niigata Univ), Katsuyoshi Michibayashi (Nagoya Univ),
Yoshihiko Tamura (JAMSTEC)

F~v—r A7 4574 POk L O~
v MVFEYS B ORI -~ o NViER
#H (HDWVITEREBRHR) LMEEINDZ T A
FeERLETHRESE T ~BEA— LD
FrS 7B ENAET D1, ZOFFTA M
TR E T B RBH DOIZAKIT MORB A /L k7
HEnt L7z A & A OEFESS, A IR
172 MORB AV K&V R—T v A | &
DOEGR[2-5] THBH I TV 51, BukoRd
5 b $E# S LT % [7-8], ICDP Oman
Drilling Project (%, #fiii%-~ > MV DIE
B AR K OVFEE R 1 B » FAE K &
OXGRREH ST 52 L2 BRI, 4
~—r AT 4 AT A hOHEE-~ v FVEER
DOl FIEI AT o 7o, AR T, 4 ~—
AT 44T A b Wadi Tayin 14 Wadi Zeeb
D Hh7E-~ > hVBLFGE THREI S v/ Hole
CM2B (UTM: 40Q 637000E, 2534270N)
Crust-Mantle Transition & Mantle Sequence ™
BRI BT DA & FERT I J UK
IR O R TFHRLAL O XS BEFRIZ DN T
W %, Hole CM2B TiE4E 300.00m O
a7 RERE, & BT Crust-Mantle
Transition D fe FEFITICF S 35, 0-12m 1
{MF&EE, 12-74m |3 Dunite Sequence, 74-121m
!X Dunite with Gabbro Sequence, 121-300m X
Mantle Sequence & X453 S 17z, THZPD Mantle
Sequence D/ NV NX—T v A KD EALOD
Crust-Mantle Transition D %A k~~Ja])yo
CTEIRA OWHEDRD BV D, ZAUTEN
B D Ca0 wt% b /LY =T A |
D 0.7-0.9wt%70> 5 0.3-0.6wt%? Dunite with

’

Gabbro Sequence D% 74 K% #%C, Dunite
Sequence D 0.2 wt %L FOE R H T A b~
L2295, Crust-Mantle Transition O 6,

972> % Mantle Sequence & DS H1H
KRR D XA SMFEL, B 7 aREatEa
Tz TA M OLAY—% LIXLIEMHES Z

L 1Z Crust-Mantle Transition D% F A ~ Df%
Rzt 2880 525, —FH, 250% 1
oDy R4 MUk % — T,

Mantle Sequence 17y HHHITTIHR TV L7
AT =D IRE — o LSBT, i B
SNV R—T ¥ A NI THETTEND P
fEF RN IV vy F LT
%, 9725, Mantle Sequence fx _FHERD /L
VNR—=U ¥ A FTIE, ERSIEHRE LY BRI,
ARG TCHRIT AV b=~ RIVBUS D SR
HhTwWwsb, Z0OZ &%, Crust-Mantle
Transition @ FEBIZ AV N DIFEEDNRIEZE N
% Z & LFHFNEY T, Mantle Sequence fx LT
NV NR—=T A N XA NMIEBT S

BOSINERIZEIT LT Z & 2 RIBT 5,

51 F ST : [1] Boudier and Nicolas (1995) J.
Petrol., 36, 777-796. [2] Kelemen et al. (1995)
Nature, 375, 747-753. [3] Korenaga and Kelemen
(1997) JGR, 102, 27729-27749. [4] Collier and
Kelemen (2010) J. Petrol., 51, 1913-1940. [5]
Abily and Ceuleneer (2013) Geology, 41, 67-70.
[6] Kelemen et al. (2013) Sci. Drill., 15, 64-71.
[7] Koga et al. (2001) G-cubed, 2,
2000GC000132. [8] Rospabé et al. (2017)
Geology, 2017139.

Keywords: Oman ophiolite, ICDP, Oman Drilling Project, Crust-mantle boundary, Moho
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REFRXBNDH Y T v EOWHEEAER
B - FFB—EE UK - B - )

Serpentinization of peridotite, Oshika Village, Nagano Prefecture, Japan

Yuya Takeda" and Seiichiro Uehara (Dept. Earth and Planet. Sci., Fac. Sci., Kyushu Univ.)

1. Rwic MsCatlEMiEarvy 7 v R
Bk 2 SUERCE % ERT 2 ST, hY TV
A D 2 fligk D O WEERFE DS A LS B 7200 2 il
Feo—EHp 3MMigkici s, £ DL FICKED
FAEL, XVETHARBRESEK S, AR
Bk, TN ENERENBGED D D
(Frost, 1985),
RBERKENO S v I v EIE AR E K
WFICH Y, ZohoIEHEIRIC HARTH @
THERCALIER T4 U 2 AABSHE S
72(FZA &, 1981; Sakai & Kuroda , 1983), AL
FlkIE 2 ORi%BGR2 & 3 BB H v, BREk
F2BHD 2 ) ) 2 ) Y 2 AE TA—2R
A5 RICA NS L INTz, Rt T
(3 IEAUE IR O T R D BREE o fE R & B 1 &
L, CORRRAEIRD %175 7%,
2. EBFE RERKERNOH v J v EE
rHHHEL, XFA S, VAT AL,
WERCA 1< D T A IRBIEE S OV e SR 81
%%, HHREE & LT (SEM-EDS, HARE
T8 JSM-7001F), X #REIHTFEE(Y 72
Ultima IV) % 1T - 7z,
3. MR MECHwEAYIVERAY T
YA, 78 LBIRCREKE L Tw T, BERCE

MRIZEICVF—=XA L, 2V 770240,
TN — A M, WEEE, BASK TR I ATy
7zo SEIOBIEED S, RO HIZBIR L 4 750
DHDOHRFE LN, WHKAOEEIZZ ) 7Y
VEANDH, VF =X A4 bDRK, 2 FHIEHH
BEL TR H o7, £/, %L DIk
ICHARBS A LN D DY, £ DRITIHHRD 1
PARLFRIC X 2V B o 72, IROMRKIL 24
DUERCH & 70— 2 TEO I 7 v — &
f23% < (Fig.1), @Y L L THARBKIS
Wb DR, BROHLA B SRR FRI I 5
L, WEkiEsr% <, BARKDD 7 VIRD H
o7z, HAKIL 150 mA T DM T, 7
— 2 A LIERAE L Te s EIc S <
SR TR IS 13 e W I 22 B o 72 Fig.l D
MRIZOIAD b DT, XFFRHY 7o Ik A7 BE 2> D i
WAtz CccEzReEELZLONS,
- p 3;

e L a,

S TR

Fig.1 Polarizing microscope image of serpentine vein

Keywords: Serpentinization, native iron *Corresponding author: takeda.yuya.767@s.kyushu-u.ac.jp
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R7P-03

Hess Deep ¥ MILDAGAEBIZET S
ZREIDA L ABDIEFHER
CZiPN RN 2SN

Chemical compositions of secondary olivine in mantle peridotites

from the Hess Deep Rift

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

We found secondary olivine in mantle peridotites from ODP Site 895, the Hess Deep Rift. The secondary
olivine occurs as veins a few um to hundreds pm wide, cutting primary olivine, coexisting with tremolite,
and cut by serpentine. Optimized microprobe analyses revealed that the primary olivine has
compositions (e.g., Fo=90-91) of typical mantle olivine from residual peridotites whereas the secondary
olivine has lower Fo (79-83), Ni (<2100 ppm), Ca (<70 ppm) and Al (<2 ppm) contents and higher Mn
(>3000 ppm) and Co (>200 ppm) contents than the primary olivine. These peculiar compositions may
be the characteristics of olivine formed by amphibolite-facies alteration.

Hess Deep Rift |2 I3 H A TR S
Tz TSRS B~ o ML O A A ER
LCTW5, 5EF ~ 1%, ODP Site 895 THiHI -
BE SN~ DA S AZETIZ, ZIRE
A LD >/u6/u25%§%ﬁb7‘:o Z O RKE T
PR B I s D VB R o FERe &
@%#ék@@igﬁﬁ_ﬁéﬂﬁbm&
W, T D A DAL BT T2,

TREIDA S AL, Y R—=T A b
FOHAENLD A ZE S IERum 6
100 um DORRE LTHET D, < O5RE, —
WHID A S AF ORERDIZIE b V7 BA R
AT TWD, T2 RIS A TR
DRENN G A ERl— ORERCAIRIZ B D>
NTNDZ b, BERCALER L 0 bAETIC
AR LTEZbDEEZBND,

PR T ARBEE A R 2 A B A DAL
REDHT DD, MiLK5%D EPMA
JEOL JXA-8230 ZfH ] L7=, /oAr&hix =
%4y (Si, Mg, Fe) (22U TILIEE £ 20 kV,
MU 20 nA & L, HERFIZE—2 60
sec, X7 T RK20sec & Lz, —7,
T3 (Ni, Mn, Ca, Co, Al, Cr, Ti, Zn, Na, P)

@Japan Association of Mineralogical Sciences.

OIMT SRR, MR FEE 20 kV, HRETEE T 200
nA, 7B—7% Sum, E'—7Z 120-300 sec,
N7 757 R60-150sec JlE L L, /3
77T FRIE D ehs BT e R Z

BB 2 E LTz, 246 DFRMREID
J: v, MRS IE 2-7ppm & o Te, FE
A=Kl San Carlos A B A D LA-
ICPMS 7347 & bl L CHE8itkE 2 sl L 7=,

LB A D Fo il (90-91) (ZHILHY
BT~ MDA AEEFRETH
Do AP S AT IR A B A
£i1d Fo flEME < (79-83), Ni (<2100 ppm),
Ca (<70ppm), Al (<2ppm) (ZZ L\ —J7,
Mn (>3000 ppm) ,Co (>200ppm) (2
FLIELDENRENVD, TIITEACr i 2
LWEA SRRSO b D, T DX 5 K721
B, APEHOEBEERIC K > THET D
o B A DRI LI,

W GRKRFOHF TR L, HATHLE L
(212 LA-ICPMS S o T ) & WG~ 7=,
Keywords: Hess Deep Rift, mantle peridotite,
alteration, secondary olivine, trace elements
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BOREDSAREMEEICKDBFIVAII PO
KRNI REDTH
PEATE S (RPER) « IUANE ] (AER) < A7 B (i )
A pseudo-temperature distribution in the oceanic lithosphere caused by

cooling rate responsiveness of pyroxene geothermometry
Koshi Nishimura* (Toyo Univ.), Junji Yamamoto (Hokkaido Univ.),
Hidemi Ishibashi (Shizuoka Univ.)

WEDY 27 =7 N CHURHEE A &R 78R 23
BLTODEGE, IRENZ(LT D LR A D5
e R BRI L, HEfbE O by
FLAK (Ca F9) IZBA I — BIZIRED. L
LN DA NHE O A AT b D=
7 — VAR OAL PR R ZE VT R 3 2 SR HoE R
(ARAF S D728, A O REW KO B
RUEA T DI A R & SR e i 2 ME 7 9
HEE Z 55 (Yamamoto et al., 2017) .

AWFFECIIMEIEY Y AT =7 O E D22 [
AL EREA DL RILRET VLA EDED
IR, BEEGEE T DA A O A
BGOSR A T8 R 2 E BT L
7o WIEVY A7 =7 Ol A A - R AR
#H1-&7 /v (half-space cooling model) CITELL,
RS RN AENT % (Crank, 1975; Turcotte
and Schubert, 1982) Z VN CRHR L7, ML
{BIZ A1 RN A O AR ZE{IX Yamamoto et
al. Q017D FIEI e TEHEL TV D, A D
Ak LU CHAIA CaO-MgO-Si02 %A% %,
A2 BRI LR 5 A oD St i =) pir -1
ZGEL, LR —IR IR % Lindsley and
Davidson (1980)DEA )% 5 /AT He S TR
FL7-. A5 PNER O Ca D ILEIEE DO ILEFREL
VR AR A B LT, #E IR 2 mm &

L, BiRE LW EREL TV A.

Vi i & TR EL 22 T RS 8 W CHUARNE R o=
TR AT IRE S A KR T VYA
T =T RIS TTIIAKREB B LB IS A DT D
AR E DS E IR DRI P 5 <V EZE R T
WSDIZHL, B ClEminz Lo EEL b
L7el7e o CWD D005, ZOREFIE, T
EEEIR THEID IR HE L T2 D A DT
FILHDREZAITIBRET 20125 L, &
TIEHRMINDTW, JTLRILED BV DD
WGBSR ICEL CLEIZEAEIRL T
5.
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BT, HAEA 7 AR IVEE) Y 27 =7 O AN T E A
. S TIPSR O RS ALY Y AT =T 0 10
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DOFHREEEH IR FREFK T

Keywords: two-pyroxene thermometer, oceanic lithosphere, mantle, cooling-rate responsiveness, Project Mohole
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7oy DEREBEDEWICKS

lﬁ/¥:El_|_\ET®iﬂ’. /&’TE ubl‘i
it *, BILERk (ABXK - RIE - HIIRRE Y X T ARER) |

FR)NELE (JAMSTEC)

Crack-dependent seismic discontinuity at the oceanic Moho

Yuya Akamatsu

*, lIkuo Katayama (Hiroshima Univ. Sci. DEPSS),

Takashi Tonegawa (JAMSTEC)

WLAE DYFIE T OHUEE R RE TIE, F—0
WETL—FHIZBWTHERATOH
B ORISR ED D B & D3
iéhf%b RS % S 20 7

— L OYEETVOREENRD ST
mé MR AR D7 T v 7 DFF
B TH 5780, 216 OHIEER HH
W27 7y VREFLE L TWAAEEERH 5.
DA S AR, FATVEIC A2
BIZEREIND 77y 7 DEBER/NZ W
CEBDbLLoTED, EXHEEELTY
7w 7 DFEREN R L 2 L THEW
KEOREZH7-6 L TWLAEERH
3. 2 ZOARMEIR, DASAREIZAN
W D MEE 2 i o Hi BRI E A I E L
7 7w 7 R TOHE S L RS
I E 2 DI OWTELEL -,

HEHT TR A S ABIRICHET 513
ANWE EDAS AEZ G, ZEEER
B MU s o e 2 4T o 72, BRI
Jis Bs R DR 2 WNIE KT aliibk % v,
Ei, EAMEE~100s", BHHE 20 MPa D
REAETIT o 72,

AN EIZRE IS IcoNT P
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L7 (<20%) . 246 DEWLIZIZANNE
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Bix, Mt 2058419 2 13 ESEN$ 5 1
] zm L7,

WMt OETEIC X > TERETD
IR DO RKE WD ED L )BT 2D
DPREGET 5 7o 0, FEEREHIC D Wil
TE7L — b OMIFEECHR ERE 2 308 L, B
A IR R D © € R IH T O AR % H#E
E LT, MEEZETOMITED %7225 35D
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model) ZE L ZNZF NIV OEH % 1T
ol ZORIE, Mtk L T
5ETIVIZE, EHIMTORBBEDOURIEH
REL R BHAZRL 72, DLEDFKED S
M VEE AR T O HIE ﬁ@ﬁ%%ﬁ@ﬁﬁ
PEIX, WEVEZETE OEAT L DIE N 2 [ L T
VB AREED D B .

Key words: Moho, seismic wave velocity, brittle deformation, synthetic waveform
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Application of quantitative EPMA imaging technique for microscale
petrography
Kenta YOSHIDA (JAMSTEC)
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Mineralogical analysis on the initial formation process of hydrothermal
chimney sample from the Okinawa Trough
K . Ohmori (Tohoku Univ.), T . Nagase (Tohoku Univ.), T . Nozaki (JAMSTEC),
T . Kuribayashi (Tohoku Univ.)

[IXUoiz] Bttt oW EEUKILRIE, L
DORBBEEGFIRDOE L 77 L LT
F BN SN TE -, BIPICE, B
EDOWRIEEBKILR TRO LI DT L =—FH

BAZHEBL L2 b OR B> TV DBl 2R,

Shimazaki and Horikoshi, 1990), L?)‘ N ¢
O ERGLERE & BUE O RIER ﬁf‘@“é
FLh=—|ZOWNT, BT EFEL(EBSD)
Z DTG F I TAT O TR uy,
iR 7 7128 1T DUFIEBUKILIR OFH AL
2010 4= IODP Exp. 331 | ;éi@%ﬂﬁ%
L, 2014~2018 4EEED SIP IZ L 2 FHA e
LRSI HICHENINICEREINTND
(Takai et al., 2011; Kawagucci et al, 2013;
Nozaki et al., 2016), 2018 4F 10 H 21X, %iF
FRABFZEM [ Ik - T, RFiA

LOHEMIEI T (KR18-14 Leg 1 fiiLiE).

TERI ] O B 72 88 D F b = — 3Bk B
W&z, R TIE, FL=—%HRT 5
LR ORI AL & . ZAUSAHRET 2 RE
W72 LR & RRAIE T D 7o 00 | FERl 72 SR
BN 21T > 7=,

(B2 h1E] i N7 7 gHEEACHE T
FV TN A PBLIOT VA bbbt
L F L=—BHZ O\ T W A &
OWHEE | 2 AERK U 72 BORTBEASER 72 & NS
HAE BAMEE (SEM) (12 & - THERREE®)

OB ZR 21TV SERNE 6 K O HT
(Z1E SEM IZAFRE L 72 = 57 L & — 23§ X
o eEEE A e, FTACRRTICIE, SEM LT AT

Wi U 7= 88 ¥ #% 7 HEL IR 9T 25 (OXFORD,
Aztec EBSD system) % HV 7=,
(R DNTELE] FL=—1FLUTDO XL

9 72N DD I X S D O
/N2 PREENE + A0 B + T80 dE . @ PAHEN L
& FERIEDOBIERAARE, @7 7 AR A Z LR
Foldaw 7 4 — 2R EERIE + U 72 PR
SABE+ 7 Endh. @ B IR O AEkEEE X O BRHL
+ DI EREE + 7 $Rdk + BRERGL . LR 72 P
EREL -+ BEERSE, © SRS & PAHEENIE D72 5
RHECIRARE OHLRI 2 35808E, — 0P TH®
T L= —TRERIZ MR CH 5, Z OREfE
X, INE T For=—REhbHE SN
TW5 (f4 1%, Barton,Jr and Bethke, 1987),
ZOBEIRERRNE T 7 v R AR {1 E D B 7R
% IE M R O IRE % - I M EREIE Ot S 4R
BED 5725, EBSD (2 X 5 fi b S LT
FEA, BPECIRARRR O MR T X, POEEEREE D
<UI>FHric—% L, s & LAET 538
SR i £ 07 180 13 PO IR A 815 0> <100>J7 [A112
—%T 5, Z ORECRAERE I, HEISLXPT
AR SR L AL B OB I JEMIC A E LT b,
HHERFEDS | F NIRRT, BT PEDO RN
B 2 R4 5 0%, S8R ko T
Mok EbN SEHNRREEGT NS
DTH D, kAT 2 PIHERELAS i
EiEfAFE TR IND LD T T ihEE
BT AL ARBOREHTDHI END,
Z ORERE T E i B Fn B TR S AL T2 R
TRV ERRALNE RS T,

Keywords: Chimney, EBSD, Dendritic texture, Sphalerite, Chalcopyrite
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Magnetic properties of isocubanite from seafloor hydrothermal deposits
in the Okinawa Trough
Chie Kato*, Masao Ohno, Yoshihiro Kuwahara (Kyushu Univ.), Tadahiro Hatakeyama (Okayama
Univ. Sci.), Yasuhiro Yamada (Tokyo Univ. Sci.), Shuhei Totsuka, Kazuhiko Shimada, Jun-ichiro
Ishibashi (Kyushu Univ.), Toshiro Nagase (Tohoku Univ.)

Seafloor hydrothermal deposits often contain minerals exhibiting characteristic magnetism. Rock-
magnetic measurements are promising technique to detect such minerals quickly. In this study we aim
to describe the magnetic properties of isocubanite and elucidate the mechanism of its magnetic transition.

We conducted low-temperature magnetometry on samples collected from hydrothermal chimneys
and drilled core sediments from Noho site and Hakurei site in the Okinawa Trough. Results show that
either of the samples contain Cu-Fe-S mineral which undergoes a magnetic transition at near 100 K. This
transition was most clearly observed in a fragment of the Noho site chimney which consists of
isocubanite. Therefore, isocubanite should be responsible for the transition. In addition to these
hydrothermal deposit samples, magnetic measurements were performed on isocubanite synthesized by
heating a cubanite crystal (Henderson No.2 mine, Chibougaman, Quebec, Canada) at 310 °C in vacuum.
Magnetic transition at near 100 K was also observed in this ‘synthesized’ isocubanite, but magnetization
at low temperature was about fifty times as weak as the chimney sample.

To investigate the cause of such different magnetic behavior, we performed Mossbauer spectroscopy
at 295, 225, 120 and 3 K. Results of the ‘synthesized’ isocubanite exhibit a broad spectrum at 225 and
120 K, suggesting that the iron atoms are disordered. The spectrum measured at 3 K showed three sets
of sextet with broad peak widths, indicating that the ‘synthesized’ isocubanite suffered the effects of
disorder even at 3 K. On the other hand, the Méssbauer spectra of the Noho site chimney sample can be
separated into three signals which are consistent with those of chalcopyrite and two iron sites in the ‘Cu;.
<Fes+eS4” phase reported by Wintenberger et al. (1994). According to this result, the iron atoms should be
ordered at all measured temperatures, and isocubanite might be broken down to chalcopyrite and ‘Cu;.
<Fes+:S4” phase in a submicroscopic scale. Following Wintenberger et al. (1994), the magnetic transition
of the chimney sample might be a Verwey transition.

Keywords: isocubanite, low-temperature magnetometry, Mossbauer spectroscopy, seafloor hydrothermal deposits
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New capsule to maintain high-oxidation states at high-pressures and

high-temperatures
Toshisuke Kawasaki (Ehime University)

e i R EBR TR 0 I &2 S 5 7 iz
Fig. 1 ® & 5 7 —HilRAHED L b TW
% (e.g., Matjuschkin et al 2015). & Z A %%, 4
IR N T EL I R KL 20 &5 i A i 1 9 % 93,
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H,etc) DIt ER"S
—inner capsule =\ H
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5. Fig. 2 X
TRERBE % 11
Fig. 1. Double capsule (sche- ¢\ | s o

matic diagram).
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Fig. 2. Pt—-Hematite—Pt double capsule.
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Glauconite from the Upper Cretaceous Upper Yezo Group
in Haboro area, Hokkaido, northern Japan
Akihiro MONTANI*, Hiroaki OHFUJI, Nao KUSUHASHI,
and Takashi OKAMOTO (Ehime Univ.)

WA TR D ERF R ORE L85 T, HE
FEHEE DR WEE CEICER SN LB
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2003).
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Dz, Uh EoOAKE /) ¥ 2 —/v, Uh O
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Microstructure and formation process of pseudotachylyte
exposed in Aravalli-Delhi orogenic belt, India
Jun-ya Okazaki” (Hiroshima University), Jun-ichi Ando (Hiroshima University), Kaushik Das
(Hiroshima University), Naotaka Tomioka (JAMSTEC), Yu Kodama (Marine Works Japan)
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Zircon U-Pb age around the Maana belt, Western Shikoku, SW Japan
Kenta KAWAGUCHT*, Yasutaka HAYASAKA and Tomoyuki SHIBATA (Hiroshima Univ.)
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(2] Mikabu belt
B8 Sheared granite
[ Serpentinite
[-] Maana formation
Schist

MM High grade metamorphic rocks
Cretaceous sedimentary rocks
[ Clastic rocks, chert and greenstone complex
- Gabbro in Kurosegawa tectonic zone
Granitoids in Kurosegawa tectonic zone
Volcaniclastic rocks in Kurosegawa tectonic zone
=3 Southern Chichibu complex
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AR R, B3 2(1993) & 2.
(HEHIZ2>(1993) HETHE, 99,255-279
Q)HHIZ 2>(2016) Hu*FHERE, 125, 717-745
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(4)Sawada et al. (2019) Journal of Asian Earth
Sciences, 169, 228-236

(5)Sagong and Kwon (2005) Tectonics, 24,
TC5002
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The petrography and zircon U-Pb ages for the Renge metamorphic rocks

in Omi area, central Japan

Ippei Kitano*, Yasuhito Osanai, Nobuhiko Nakano, Tatsuro Adachi (Kyushu Univ.)
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srEER, /AUNEEAN, HEMEE, S Kundyz (JUMK), S.Jargalan (B> =
ARHEER), KAEIER (LK), M. Satish-Kumar CHER)
Cristobalite inclusion in garnet in pelitic gneiss from the Hanhohiyn

Mountains, northwestern Mongolia.
T. Adachi*, Y. Osanai, N. Nakano, S. Kundyz (Kyushu Uni.), S. Jargalan (MUST), M. Owada

(Yamaguchi Uni.), M. Satish-Kumar (Niigata Uni.)

Cristobalite inclusions were found in garnet in garnet-sillimanite-biotite gneiss from the Hanhohiyn
Mountains, northwestern part of Mongolia. The Hanhohiyn Mountains comprise meta-quartzites, marble,
pelitic gneisses (garnet-sillimanite-biotite gneiss, garnet-cordierite-biotite gneiss and garnet-biotite
gneiss) intercalating with lenticular garnet-orthopyroxene gneiss and amphibolites, indicating
metamorphosed oceanic materials. Garnet in garnet-sillimanite-biotite gneiss shows core-rim texture
indicated by different abundance of fine-grained inclusions. Sillimanite is present in the matrix and
inclusion-poor rim portion of garnet, it therefore suggests that the rim portion of the garnet coexists with
sillimanite and other minerals in the matrix. Metamorphic conditions are estimated as 650-700 °C and
5.5-6 kbar based on the chemical composition of the mineral pairs in the matrix and the rim of garnet,
suggesting that this gneiss was affected by peak metamorphism in the upper amphibolite facies. In this
gneiss, relict kyanite occurs as inclusion in plagioclase, which indicates that kyanite is prograde product
and have experienced decompression. Earlier prograde mineral assemblage is preserved as inclusions in
the inclusion-rich core portion of garnet. Fine-grained cristobalite inclusions are found with chlorite,
pyrophyllite and quartz in garnet. Cristobalite occurring with minerals stable under low-temperature
condition suggests originally (1) detritus grain or (2) opal-CT. In both cases, garnet should grow at a
faster rate than transition from cristobalite to quartz. Garnet grains showing sector zoning and/or sieve
texture, indicating qualitatively rapid growth, are widely distributed in the mountains. These textures are

consistent with preservation of paragenesis of cristobalite and low-temperature minerals in garnet.

Keywords: cristobalite, pelitic gneiss, Hanhohiyn Mountains, Mongolia
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S3P-04
Pressure—temperature—time conditions of metamorphism pelitic gneisses
in the Gobi-Altai Mountains from southwestern Mongolia.

S. Kundyz*, Y. Osanai, N. Nakano, T. Adachi (Kyushu Univ.), S. Jargalan (Mongolian Univ. Sci. and
Tech.), M. Owada (Yamaguchi Univ.), M. Satish-Kumar (Niigata Univ.), Ch.Boldbaatar (Ochir
Undraa LLC)

The metamorphic rocks distributed over the Mongolian Altai and Gobi-Altai Mountains in Southwestern
Mongolia, are geographically dispersed in the Bulgan, Uyench, Tseel, Tsogt, and Erdene areas from
west to east. In this study, we investigate the metamorphic rocks in the Erdene area (Gobi-Altai
Mountains) using petrographical, geochemical, and geochronological approaches. Five amphibolite-
facies pelitic gneisses containing assemblages of garnet + aluminosilicates were analyzed in this study.
Two samples contain sillimanite in the matrix and/or sillimanite inclusions in garnet. We found kyanite
from other two samples; one sample contains kyanite in the matrix and another sample contains
symplectitic kyanite with staurolite and quartz replacing cordierite. Remaining sample contains
andalusite inclusions in garnet rim and in the matrix. Garnet grains from three pelitic gneisses which
contain kyanite or andalusite exhibit prograde zoning pattern with decreasing Mn and Ca and increase
of Mg and Fe contents from core to rim. Two sillimanite-bearing samples contain garnet grains showing
flat pattern for major elements concentrations with Mn-enrichment in the thin rim. Based on the
thermobarometric calculations, the P—T conditions of two kyanite-bearing samples yielded 6.2—8.2 kbar
and 598-668°C, whereas those of two sillimanite-bearing samples are 3.8-8 kbar and 590-740°C.
Although we could not obtain any pressure condition from the andalusite-bearing sample due to absence
of plagioclase, the calculated temperature condition is 550-650 °C. The U-Th—Pb monazite dating from
all five samples yielded similar ages of ¢. 270 Ma, which correspond to the timing of collision in
Mongolian Altai Mountains. These dating results together with previously published ages may imply
that the metamorphic rocks across the Mongolian Altai and Gobi-Altai Mountains can be regarded as a
single metamorphic belt. Similar age compared to previously published ages and various P—T conditions
are still obscure, but they strongly indicate large pressure differences during continent-continent collision,

which will be discussed with additional dataset in this presentation.

Keywords: aluminosilicates, P—T conditions, monazite dating, Gobi-Altai Mountains, Mongolia
*Corresponding author: kundinajan@gmail.com (S. Kundyz)

@Japan Association of Mineralogical Sciences. - S3P-04 -



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

Poster presentation

R1: Characterization and description of minerals
Sun. Sep 22, 2019 9:30 AM - 3:00 PM A-presentation space (East zone 1)
[27 4 4 £]12:00~14 : 00

[RT1P-01] X-shaped Esterel twin of quartz crystals from Obira mine,Qita
Prefecture,Japan.
*TOSHIRO OKADA' (1. Wajirogaoka J.H.S)
9:30 AM - 3:00 PM

[R1P-02] Magnetic properties and microstructures of magnetite from Yanahara
mine, Okayama, Japan
*Makio Ohkawa', Geraldo Magela da Costa® (1. Hiroshima Uni. Sci., 2. UFOP)
9:30 AM - 3:00 PM

[R1P-03] Identification of rock type from thin sections using CNN deep learning
*Mana Matsuda', Yusuke Seto' (1. Kobe Univ. Sci.)
9:30 AM - 3:00 PM

[R1P-04] Integration of the Maximum Entropy Patterson method into the MEM
analysis software Dysnomia
*Koichi Momma' (1. NMNS)
9:30 AM - 3:00 PM

[R1P-05] Chemical characters of solid and melt inclusions in diopside megacrysts
from Kamisano, Yamanshi prefecture.
*Masanori Kurosawa' (1. Life and Environ. Sci., Univ. Tsukuba)
9:30 AM - 3:00 PM

[R1P-06] PGMs and Native Element Minerals from the Ultramafic Rock Body of the
Kurosegawa Belt in Kumamoto prefecture, Japan
*Takahiro Tanaka1, Daisuke Nishio—Hamanez, Tadashi Shinmachi (1. Non, 2. ISSP, Univ. of
Tokyo)
9:30 AM - 3:00 PM

[RT1P-07] Minakawaite, a new mineral
Daisuke Nishio-HamaneZ, *Takahiro Tanaka1, Tadashi Shinmachi (1. Non, 2. ISSP, Univ. of
Tokyo)
9:30 AM - 3:00 PM

[R1P-08] Minerals from gold and PGM placer deposits from the Rumoi area in
Hokkaido, Japan
*Daisuke Nishio-Hamane', Katsuyuki Saito (1. 1SSP, Tokyo Univ.)
9:30 AM - 3:00 PM

[RT1P-09] Morimotoite from Chisaka, Hidaka, Hokkaido, Japan
*Daisuke Nishio-Hamane', Akihito Hagiwara (1.ISSP, Tokyo Univ.)
9:30 AM - 3:00 PM

[RT1P-10] Occurrence of holtstamite hydrogarnet from the Sekkaizawa and its high-
pressure behavior
*Daisuke Nishio-Hamane1, Koichi Mommaz, Akira Harada (1.ISSP, Tokyo Univ., 2. Nat’ |. Mus.
Nat. Sci.)
9:30 AM - 3:00 PM

©lJapan Association of Mineralogical Sciences



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

[R1P-11] The characteristic growth habits of phillipsite formed in Chichijima,
Ogasawara Islands
*Yuki Inoue', Mana Yasui?, Hiroshi Hagiya1, Atsushi Yamazaki 2 (1. Tokyo City Univ., 2. Waseda
Univ.)
9:30 AM - 3:00PM

[R1P-12] Amesite from Yakiyama, lzuka, Fukuoka Prefecture, Japan
*Yuki Isshiki1, Seiichiro Uehara' (1. Dept. Earth and Planet. Sci., Fac. Sci., Kyushu Univ.)
9:30 AM - 3:00PM

[R1P-13] Columbite group minerals from Mt. Nagatare, Fukuoka Prefecture
*Shin Ito1, Seiichiro Ueharaz, Yohei Shirose® (1. Itoshima HS, 2. Dept. Earth &Planet. Sci., Fac.
Sci., Kyushu Univ., 3. Univ. Kyoto Univ.)
9:30 AM - 3:00 PM

[R1P-14] Occurrence of Co ores from the Eboshi deposit, the Naganobori copper
mine, Yamaguchi, Japan
*Mariko Nagashima1, Yuji Imoto?, Yukina Morishita® (1. Yamaguchi Univ. Earth Sci., 2.
Yamaguchi Univ. Sci.)
9:30 AM - 3:00PM

[R1P-15] Clay mineralogy of the ore deposit and wall rocks from Akeshi mine,
Kagoshima Prefecture, Japan
*Takuya Yoshimura, Seiichiro Uehara' (1. Kyushu Univ., Sci.)
9:30 AM - 3:00 PM

[R1P-16] Quintinite from Hinogami Mine, Nichinan Town, Tottori Prefecture, Japan
*Takashi Ishibashi', Yoshihiro Yamamoto', Hidehiko Mitsuda', Norimasa Shimobayashiz, Akane
Watanabe1, Takashi Fujiwalra1 (1. Masutomi Museum of Geoscience, 2. Graduate School of
Science, Kyoto University)
9:30 AM - 3:00PM

[R1P-17] Mineral collection of Museum of Osaka University
*Takashi Ishibashim, Ken Ito1, Setsuya Hashizume1, Yasushi Nagata1, Misao Sawada® (1.
Museum of Osaka University, 2. Masutomi Museum of Geoscience)
9:30 AM - 3:00 PM

[R1P-18] “ Hiki Mineral Collection” , mineral collection of Kyoto University
*Yohei Shirose', Norimasa Shimobayashi?, Masaki Takaya?, Takashi Ishibashi®, Michiaki Bunno®

(1. Kyoto Uni. Mus., 2. Kyoto Uni. Sci, 3. Masutomi Mus. Geosci., 4. Tokyo Uni. Mus.)

9:30 AM - 3:00 PM

[R1P-19] Mineral collection of Kyushu University
*Seiichiro Uehara’, Yohei Shirosez, Yasuhiro Ito® (1. Dept. Earth and Planet. Sci., Fac. Sci.,
Kyushu Univ., 2. Museum, Kyoto Univ., 3. Museum, Kyushu Univ.)
9:30 AM - 3:00PM

©lJapan Association of Mineralogical Sciences



R1P-01

RN EEEMILEKRICHADNAXBEIRTUILARBIIONT

[if] PR (i ] T

SEFNE AR

X-shaped Esterel twin of quartz from Obira mine , Oita prefecture, Japan.
Toshiro Okada (Wajirogaoka J.H.S)
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Magnetic properties and microstructures of magnetite
from Yanahara mine, Okayama, Japan

Makio Ohkawa* (Hiroshima Uni. Sci.), Geraldo Magela da Costa (UFOP)
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Identification of rock type from thin sections using CNN deep learning
Mana MATSUDA, Yusuke SETO* (Kobe Univ. Sci.)
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Integration of the Maximum Entropy Patterson method into the MEM

analysis software Dysnomia
Koichi Momma (NMNS)

A feature of the Maximum Entropy Patterson (MEP) method has been implemented into a MEM
analysis software Dysnomia. It is now capable of reading output files of RIETAN-FP, *.ffo, containing
diffraction peak intensities extracted by Le Bail analysis, and generating a file *.input, containing
improved intensities estimated by MEP, for structure solution by the charge flipping software

Superflip.
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HANCHMEEZENT 52 ENEHMNTDH
5728, Superflip® AN 17 7 A /v % BEIMERK
THREBE LB L=, 2T LV MEPF#EHT
#& T 1%, SuperflipZ 5512917 CTX ., Charge
flippingi£IZ X D HEEE NN ATRETH D,

MEMFEATIZ IV TIE, ST — X (2 Y]
IRERMIT TRV E | RERE T
BETFT—ANELNRNWI ERERESNT
B A HEFIEAO4TIZ L D ERLFT 2 E
DIEZEEIN TS (de Vries et al., 1994), L
ML, WO R EAT, KT ERSC, MRT—
2 OFEEE (BT, B, S2—Y
BofMnTHL0) Ik, 7—2 T LI 7
%o €T, HE) ClRli 7R MR A R IET
LRI EAT o T, Fe 3 Tl 22 mAAHT B
BIZHOWT O & BB EA TR
Az HOWTIRR D,

5| FSCHER - [1] Momma et al. (2013) Powder
Diffraction, 28, 184. [2] de Vries et al. (1994)
Acta Cryst., 50, 383.

Keywords: maximum entropy method, maximum entropy Patterson method

*Corresponding author: k-momma@kahaku.go.jp
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Chemical characters of solid and melt inclusions in diopside megacrysts
from Kamisano, Yamanshi prefecture.
M. Kurosawa*(Life Env. Sci., Univ. Tsukuba)

Solid inclusions and daughter minerals in melt inclusions of diopside megacrysts from basaltic andesite
veins at the Kamisano area, Yamanashi prefecture, Japan, were analyzed with a SEM-EDS to examine
chemistries of melts and fluids from magma associated with ore deposits in southern Fossa Magna area.

A fird 2 L R D BAK I B JB SIL R DT AR I
RO T MR L ) 72 AE fid 5 73 Mzt v 0
WEATLHZENEELINTWD, FrIZ,
KRB JBILR DIER Tk, fEfE~ 7 ~h
\CHVAE IR BRER A A DIFE L, REEND A
N MCHERER AR TS 2 & T
% B D)8 & G T BOK R 23 B RS R (s
LT EPEESNTWD, DFE Y KEIL
IRDTE s e DRI IR, EfE~ 7~ TR
TOFHIRFE DT N EE L 72 D570, HIT
BRI M O TIEIC OV TIE, R
BEL 7o TS, £ 9 Lo, KEURHIE
7o EOVREEIZII I - T EH-9 2 B kA
ARD —FBIZ 1L, AEfeda T s D LB ZIR S &
D BEGHO A I H T OALFRYEREE O I
RO DONFET D AREREZZ bND,

R 7 4 v Y~ 7S RIS OB % & e
fRiE, #pk & RS OREN b~ 7~ E
D RER S OERGEG & S, FOFORE G
WA AT Y 7 b ERBUEHE R IC L < fED
NDR., UAMICEKRIEDELBEICETL T L
D EREER) T B~ 2 bV IERERIZ K D it
g SNIZRMFETORERHER S TV 5,
ZOE&MIE, oMo REE~ 7~ O
FRBREE & BE L TV D RN H D, £ 2T,
AENE, BEET 4 o Vg B~ o b vk
HTo~ 7~ FE LIIRTEAR & O REGR % i
T D7, HHABEG O MK AL Maf
W ORHS A TERNTE LTz,

FBHT T, AL T R WA ARGE 12
BAT 2 LA H LG8 RO 3 A BESh &
Mnie, ZOBEARIE, O/ ks -
LR PR A OB L IZIEF UC, Frth ~fit
FHOBEAL SN TS, BEdhE LT lem K
Keywords: melt inclusion, chromian diopside, sulfide
*Corresponding author: kurosawa@geol.tsukuba.ac.jp

@Japan Association of Mineralogical Sciences.

DEBOFEHA, VRO AL G, A
HlTFICEEA - SlEa - RHEA - e
- WEEREE - BMEOBESILNE T Tz,
AL TEEA - RIEADEAKR LDV ER
LORSY W e

FHEABAI LI @A O AL
ITEFIERAEHO, U NIEEIRTH D
D, BEABS NI D AL M
I, RO B El SN L ERBT S,
BT 27 D Cro0s L1 0.2~0.7wt.% TN
THHA T L ICLE#FHND D, HEHEL U A
DIFEEEIL0~0.2Wt.% T 5, BEA = 7 1%,
BfHGAAmE L TREAZE A, MEORIEK
G5 - HEERGL - PN A R G T,

mEaaAEmE LT, sz at AL b
AN SEAFAE LT, A& b DI
RWERTH D, ANV NAAWOFE72HT &
L L+ RE A RREA £ —H A
AxhHMaxEh VERET LY ERGE TN
XA NEFHUAEDNa LR Rk
FLCTH o T2, BALITEERIE « BEERASE AN LT,
MFEEEZTHNL, 7T FET - T - R
LEGUTMNERDRED B,

BT H S S DO SRR A ) DHETE Sh 5 i
AV b OERREIE, I ZIER R~
HET, Ao EEEE —HT 5, &
DEKGY) « A DIFENS . Z OHilko
L~ b= F< ARG IEAK & RS
ANEE T, W - REGLo RN, %
HIFEEMILITRVRIEN R I NTZ, Fi,
TEYNIZHESS - SrORAL D72 L,
[i] el PN T/ NRAR 72 4+ 8B - SRSEIR D 2255
T HRMERATIMEEZOND, EE Ak
A RO E A B OSA Y IX, Mk OFE e
~ 7 < RO BUKME A B B R O TE R TR &
BRI D F0nn0 LR afEEnd 5,
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PGMs and Native Element Minerals from the Ultramafic Rock Body of
the Kurosegawa Belt in Kumamoto prefecture, Japan

Takahiro Tanaka

AARIZERT D AeiocRafin PGM) (2
DWTOMFFNL, AREIIZER STV D.
REAIZ 94T 2 AR 1|4 O R E S TR A A
I INCINT, EWREABEL, BEta
1Tolzb ZA, 280 PGM H L USTHRIMN
A Sz e, Enba®ETsLEd
2, ZNHOEFIZONTHBLEET S

REABRIZ A1 2 S5 | B OB R E A 1T
WA AR EIROYESCE D B 72 03, oy
AN HRPA S DO L RREHR Z e Z L 23N
HILTW A, Alal, PGM 36 L USCHRI D588
DAV A, Aﬁﬁﬁ%ﬁ%(%,ﬁﬁ?
5 (S), BARETGOK (F), Tl EETEA) |
H) Thd. TEEKOINTHREREA A,
Z DA TIERCEHAR ZREE D) D T Td 5.
&%,*Eﬁ%ﬂkP@Wﬁ,ikhEM%ﬂ
LTCWRNWZ EMDIFBHEDO S D EEZ L
hé.ﬁﬁéﬂtﬁ%@%T&hlgikwt.
HARL B 4 & A B2k o PGM 1% Pt-Rh-Pd
( Palladium-subgroup platinum-group elements:
PPGE) #Fik& L, oW, widkdn, 7rv
1k, withn, 7o AL 7o TNA.
ZI 513 isoferroplatinum ORI EX—A & L, £
N&iE D K OITHET DM, KD bElza7 & LT
Ao HALDH . IrOsRu ( Iridium -subgroup
platinum-group elements: IPGE) 132k &
L THOEDHFRD BTz, *ﬁf&/ﬁﬁﬁt

TROMESEE SR D E DI, IPGE D ITHEHLMI IR
STV, —f%IC PPGE 1~ 7~ CIIR

WA THA-D, S, As, Sh, Te, Bi % & 243 b

*, Daisuke Nishio-Hamane (ISSP, Univ. of Tokyo), Tadashi Shinmachi

Lz~ 7~ HiciggE L <. —J, IPGE 134
fiE & T~ 7= B BRDL T B
T, APEORERD G, E{%EJ DB
1%, B~ PV OESGERICIEE Y, v 7~
DA DRITAE Lf:?f‘%’f IV NINBAER LT Z
EMAlz, AERHShIZkk7e PGM &2 0D
KO T o e AR TAELZbDEE X
Lo,
Table 1. List of PGMs and native element minerals from
the ultramafic rock body of the Kurosegawa belt in
Kumamoto prefecture, Japan

Mineral | Composition Locality
PGMs

Bowieite Rh,S; H
Cherepanovite Rhas H
Cuprorhodsite (Cuy ;Fe, JRh,S, H
Elichmanite 0OsS, H
Ferhodsite-lke mineral (FeRhNilr.CuCoPt)e,S H
Hollingworthite RhAsS H
Irarsite IrAsS H
Iridium Ir M
Isoferroplatinum PriFe H S
Kingstonite Rh;S. H
Laurite RuS, H
Miassite Rhy5S); H
Minakawaite RhSb H
Moncheite PiTe; H
Osmium Os H, M
Paladinite PdO H
Platinum Pt H
Rutenium Ru M
Tetraherroplatimim Pife H
Tulameenite Pt,CuFe H
Ungavaite Pd,Shy H
Unknownl Pdy Te; or Pd;Te H
Unknown2 Pd,Te H
Unknown3 Rh[(CuFe).Ge]? H
Unknown4 RhShS H
Unknowns Rh;Sb.S H
Unknowng (Cog sFe, s)JRh,S, H
Unknown? Ca(RhIr.Pt),(SO,)s H

Element minerals

Sn-bearing brass Cu;ZnSn), M
Gold Au H, M
Nickel Ni M
Silver Ag F

Keyword: PGM, Native element mineral, PPGE, IPGE, Kurosegawa belt

*Corresponding author: penta@kuh.biglobe.ne.jp
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Minakawaite, a new mineral
Daisuke Nisio-Hamane (ISSP, Univ. of Tokyo), Takahiro Tanaka™, Tadashi Shinmachi

AARIZIT 2 B@iiocR /i (PGM) @
PEHNCOWTIE, AWEZ RN TIZE A L
SITNRNT &b, REARICHHT 5
Jll%@%aﬁ%’%ﬁ%m%ﬁ% |2 PGM O %%
JCETe. ZORER, TRl BRI DH
RHEAERAREE) 2301123552 < O PGM 23
RS-, 2o, BREEORMOINY)
WEENTEY, TO—2H Rhsh &9 #k
IR LTz, Foxld, FE THDHIEBLOHF
DRRITd 2 BT IO SR, Al
D& % B3N RikA LT W B &Rz, THMN
BoNIZZ L, [ERSTES OFW) -
@L% mAHZERITE)IEL (Minakawaite) % H

HL, AR,

é@”f&%éﬂﬁj@mciaﬁ£@f®ﬁ@
o7 ERAN isoferroplatinum 72572 > TRV, UL
LIZ# % tetraferroplatinum }2 OF tulameenite 73
BoTWD. Fiz, isoferroplatinum ORI ZAR
7RG A AT Hfth, FElCREIZ 2 7 ROKIE
fEo. ZoaZRoknE, FEITRh, IR Ry, Os &
FERGr & T DI B> TERY, EIENEZE
O ETE D X O 1TE b IMINTEIER TR S 7
TW5. ZOMERNG, FEAT — TV DOEERH
WZERLIZbD B BND. WIRMIZIE, N
FTEPINSTIIRETH Y, ISR T Tl
RIREZ L, B9V EM(E S 7 RN 7L:0<
JRAD—FFRDI Do To iR IR ) e NP RREE D B 5
PEORIR G — FIK ) %7~ 7.

E5)11§50> SEM-EDS (2 X % BB Ol 1%

Rh 46.83, Sh 48.97, As 4.08, total 99.88 W% T 1,

Rz 2 L Lz x RNy g95(Sb0 832AS0.120)5.1.002
DOEBRXNELNTZ. 7o, H)HEITE R
WCET D728, UM X BREHTEE VT

BERMD D X MREHT 2 — 2 %1572, b
7 S o — 7 [dAN)MK)] 1L 2.860(63)(111),
2.774(35)(102),, 2.250(47) (112), 2.199(100)(211),
2.162(38)(202), 1.923(49)(020), 1.843(51)(013)C
5. ZEfEE (Pnma) CHEETT SN E
¥t a=5934(7), b=3848(3), c=6.305(4) A,
V=144022) A (Z=12) Td 5. EHASLOXRD
F—H BIFE S EL, 1004 glom® T
b5, WL, AR THS MnP D RhSh
FHERI—THY, fiE LTIE, RhAs ZHupksy
{24~ % cherepanovite ¢ Sb EHYAIZFRYS 5.

Minakawaite

Fig. 2 SEM-image of minakawaite and Cuprorhodsite (Cpr)

Keyword: Minakawaite, PGM, Clinopyroxinite, Kurosegawa, Kumamoto

*Corresponding author: penta@kuh.biglobe.ne.jp
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Minerals from gold and PGM placer deposits from the Rumoi area in

Hokkaido, Japan
Daisuke Nishio-Hamane* (ISSP, Univ. of Tokyo), Katsuyuki Saito

ALV B A VIO B A O HERRS & &
RETHHETH Y | BESE S DAL
DO, —FTEL OHT T4 - b
GERETDHZ ENTE D, THITHERE O
FURICHESRE A RN EEN T\ i=Tzn L
HEHI S D, Fox 1TIUE DR ESRE S IR DR
AR T 572012, 4 - i SR &4
T DI OV THEZIT-> T D,

A [l A5 9 2 A U010 A A L)
(S). PIMEETZ BLR)I(A). & BTETHER(T), /)
SERT EFRAEBITIIN(K). /NEETHERE(0) & 72 5,
Tablel (2 fFE I 7= SEWFlE L VR4
MEFTL LT, 2. WHIRITEBIIZED 6
NDEEITY A R DIEERW =, BEENO
W& - HSIIREHER T 2MIIZETH
D, BHICARBIATLE DD O
(minakawaite) & & £ 5 . T Z TIX
qusongiteds & OPtCusHL ) (2 D\ CTHEEL & 5
R

QusongitelIWC % fiifk sy & L, FXv FdD
FT7A4FTA MO ERIICRT S, 1 AT
XA BERDBHRE STV D, BEGR
JIl @ qusongite 1 400pum @ ¥5 [ #2108k 0 B okr
ELUTEEM L, FHITIZ10umARE o P ik
FEREDZEGRD NS, HTEIZWo.02C108.
K- %iTa =2.092(2) A, c=28323) A, V=

20.65 (11) A3(P6m2) T %, QusongitelFHi1-
YA ARFERXS T, R MICIERE S 2 <
B DRI Z 72T A LIELIEE Eh
HFeRCob M I Nz, KRk &
WrLCuwa,

PCUs#EM IR TH W < DD HtlHs &
AWEENTWDRN s LTS
TR, EETETE 23V T, ruthenium
\Z A6 % tulameenite D A > 7 L — < 5 v
& LT BumfeE dzaccariniite DR - & & b
(2. FumH 5 20um O A E A 70K - TPtCus

Keywords: qusongite, PtCus, PGM, gold, Rumoi, Hokkaido

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

@Japan Association of Mineralogical Sciences.

P RSz, BF7042100 X 300pum
DFEIZEN O NZET D2 LD K
/INEBXRDIZ K % 6 - i D W E S A RE T &
S 72, PtCUSid DFLALITCus 0oPlogr, #51-7E
$ita = 3.683(2) A, V = 49.97(7) A3(Pm3m) T
H 5D,

B E N OIS - 1) A B HLK & WA T 2 91
WX, AF Y I ORBESRE A B E T
LIRE L DBUMENRD BN D,

Table 1. List of minerals from placer deposits

Mineral Composition { Locality
Braggite or Cooperite PtS T
Cherepanovite RhAs S, T
Gold Au A K, 0,8 T
Erlichmanite 0sS, T
Ferronickelplatinum Pt,FeNi 0,8T
Hollingworthite RhAsS K,S T
Hongshiite PtCu ST
Irarsite IrAsS A K ST
Iridarsenide IrAs, S
Iridium Ir ALK, O, 8T
Isoferroplatinum Pt;Fe A K, 0,8 T
Laurite RuS, ALK ST
Lead Pb S
Mertieite-I Pds(Sh,As), T
Minakawaite RhSb T
Osmium Os A K, 08T
Platinum Pt o]
Qusongite wWC A
Rhodarsenide Rh,As ST
Rumoiite AuSn- S
Rutheniridosmine (Ir,0s,Ru) A K, 08T
Ruthenium Ru ALK, O, 8T
Shosanbetsuite Ag;Sn S
Sperrylite PtAs,
Tetraferroplatinum PtFe
Tolovkite IrSbS
Tulameenite Pt,CuFe
Vincentite PdiAs
Yuanjiangite AuSn
Zaccariniite RhNiAs

Unnamed minerals

CuSbRh, CuSbRh>
Fe(Ir,0s,Ru), Fe(Ir,0s,Ru),
Ni, IrS; Ni,IrS,
PtCuy PtCuy ST

A, Ainusawa Riv.; K, Kamikinenbetsu Riv.; O, Obira Coast;
S, Shosanbetsu Riv.: T, Tomamae Coast.
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Morimotoite from Chisaka, Hidaka, Hokkaido, Japan
Daisuke Nishio-Hamane* (ISSP, Univ. of Tokyo), Akihito Hagiwara

é< 65%# ES X3Y223(p12 D— ﬂxﬁfﬂf‘é
— KN Y = M3*TH D Z EMNZH,

mziié < A4 (Morimotoite) 1% Y = (Ti** +
Fe?) THEAT 1T B v, & @ i ik 43 1%
Cas(Ti*Fe?)Sis0r, & EHRIN TV D, HAE
< AAFMEILEERTAE 2R S L, £
ITIEAREEY Y = HEOBANICIRET S A
BABNAZFERT D, BRI AADFEH
IZHAREWNICR > TIEA#SRED 2 fIH & 72
51259,

ALE D B BTV N B 2 & s o
JChLE L BTN O LS B & ILARICEZ S 5
%o BT AR B AT T TofHm

Kzl & U, REBZ20ERCE R b A9 %,

FRICHET S IR, LY R —=D o X
TAMZEFEUH, Wb HHEEAAL L LT
MoNDEMAZ FEIKE L AASr Y
ERUIZLIERE DN D, Wi E 725
T B FE)N A~ /NEBE N O 3§ & FH A
L7z 2A RCEICRIE SN P a0
FTIAE RNE Uiz, b ¥V s IR e +1%
HAEZERE LIEEALHEDILTEBY ., 20
AHADOHERIEMB L OEAEEBRE LT
BRI AanMEHT 2,

AL ISR & BEA DRSS T, %
e DELFENRORL N, £ DI DO LG
E LT e T2 v, ARSI AH (B L
IFRELE L A0) R LN, BEILL & F
NNV ETH D, A aNOBRILYIEE <
ARETZD ARIRIZ AT 5 S AL D&
TEEEZRT, SAQERRKENRLIVO
12 HARFES T, RIROBRWDEE S HERS & 72
Y IR 2T 5,

RIS T 5 I AAIEFEIR ?ﬁff?@’i’
235, NEI H‘EEEE(%'FE‘%TL Til B
ﬁj\kibb\iﬂzﬁ NBD HILD, "‘7/11/7@

K OMHBEZBIERLI-E Z A, Ti-Fe iR < HH
Fa'eE]‘f%) J5C Ti-Si 8 L O Fe-Si M2 13AHBE

R HIIRN, Z DT DT E D B B
BB THBRICEHET H & Feid =
—a~vA hé < AARRT TR L JREEE L
AATEREL TV,

Ti uEE.fBMB FONEAE (n. = 10) 1%,
MgO 0.44, Al,0; 1.42, SiO, 31.50, CaO 34.14,
TiO; 13.30, FeO 15.57, Total 96.38 wt% T& -
72o CatMg =3 THikIL L, GFt7 =4 12
BXOTi=Fe?t LTFe¥E (HO)E RFED
) 7z S B = %
(Caz.95Mgo.05)x3(Tios1Fe? 0.81F€**0.24Al0.13)51.99[ Siz
54(H404)0.47]53.0101012 TH D, Si BTN T
1TH D0 25apfu 2 LIRS 7, SmfE s L
TIEIHRARSLSAAICEET H, 2O LI ITK
MAETRHSNTEHR/AISAAILSI <3 &
VA SN/ = O O I GNP =¥
Cas(Ti*Fe?*)(SiO4)sx(HaOs)x EE 1K DAFTE %
AL TV D, ERROEKETR KO =Ahgko
{‘E'Jﬁfﬁ El3A % OBRFRETH D,

Ti lZZ LW O 253 HrfE (n. = 10) 1%
MgO 0.26, Al,O3 0.88, SiO; 32.47, CaO 33.92,
TiO, 8.76, FeO 20.18, Total 96.47 Wt% T [Flkk
[N S NS (R R S = VI =
(Caz.97Mgo.03)x3(Fe®* 0.84 Tio.5sF€%*0.54Al0.08)2.00[ Siz2
65(H404)0.35]53.0001061 & 72 0 . ZAUFIKER X<
525 YT 5, £, Hfﬁ@*iﬁ SR

RO BV, £ T IFEEIEWN Ti NETH
> 7. Z OFHSHHE (n. = 10) (2. MgO 0.18,
Al,O3 1.66, SiO, 35.04, CaO 33.57, TiO; 1.69,
FeO 24.87, Total 97.01 wit% <. FEBR X
(Caz.98Mgo.02)s3(Fe** 1.62Al0.16 Tio.11F€%*0.11)51.90[ Si2
00(H404)0.11]53.010157 £ 720 | KV JRELE L A
A DTG TN VEDME BT,

Keywords: morimotoite, andradite, hydrous garnet, Nukabira complex, Hidaka

*Corresponding author: hamane@issp.u-tokyo.ac.jp
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B ERILE IR A 5 R Stz holtstamite iIKE K AH
EEDEEFEE
AR RHH (K - #1Emr), PARSHE—(BHE), JHE A
Occurrence of holtstamite hydrogarnet from the Sekkaizawa and its

high-pressure behavior
Daisuke Nishio-Hamane* (ISSP, Univ. of Tokyo), Koichi Momma (Nat’l. Mus. Nat. Sci.), Akira
Harada

X AARBIEIEXY2Zsp12 D — K TR &

. < IF A E(1a3d) TH S 28, 2FEEO M
7k &< A £ (holtstamite 33 X Othenritermierite)
D IFTIEST i (144/acd) & FARRK+ & 45, N
KE LA A EEE % CazAl(SiO4)3x(HaOu)x &
L7- & %, x=12%holtstamitelZ5%4 L. SRk
/31X CaAl,Si08(0H)s & EFHE SN D,

Holtstamite|XWesselsgi [Li(FF 7 7 U #) TP
FPEDNEN & 4 D W EESLA) T, henritermierite
EEEERZ TR T 2, X ERE I LTV D
Mn*D Y — 7 — T —Zh R TIEHFEHL DR
FHENTEY . Halenius et al., (2005)IL 1K £
< AAMIETT b % HEFET 5 ITIEZMn* O 77T
BARA[RTHD EEZT-,

AARIZEB W TR A 710 (JR A
) M HEHT 2K S < A0 BLREO
BT, AMUEMKE < A4 ILholtstamite
WCIEWHLER 2R L, M2 & £ 720, 72,
FFRE FHIRTIE72 < RWXRD E — 27 Al
EWaERT, ZNOLOMENLHRALS (1971)
W2 OMKE < AEINL T TIE RV Al fE
P& FRRE LUz,

D LI2ATME N 5 AT, Fox 13 E
BEREARRFLIL G IKIR D EIRA IV DD ET
HIKEL AFIZOWTHMNEIT 728 2
A, HAT-#PHN O 3T 3 holtstamite T H
D2 EHIA LT, £2F OB TR
TS, M2 2 BE LRy, 20
holtstamite |35 1 DAL CREICHFIEL, A
JRIR Tl b B R EEIEDO—Do L
2%, LHEORFEMNOHRA D (1971) 23 Hi45
L 72 ARFEMAK X< A B holtstamite TH 5
AREME RIS D,

11 JRIR Dholtstamite( 7 — L > 11 2N EOKIE

BT LTz a A O BRI % 72T, %
DIEDORERI E L TRATH T A A,
~N— A A, chantaliteds . OVD & DHRALILES) /3
b B 5, Holtstamitelr X2 ARHII 77
B, TAAALELHDIFAEZHTRD, [FH
HoEarofBanEH L7-H®ELH 5
MBRJE, 2017), AR TIIRRLTH 5,

Holtstamite @ 43 #7 5 (n = 30) X
(Ca2.77Mgo.22)52.99(Al1.93F€%*0.05)51.98Si2.0008(H404
)T KT EHITa = 12.161(1) A, c = 11.968(1)
A Vv =1770.003) A3 CTH %, fEdmtEEIc >\ T
I RAVT 40— AT TELRTZEPTIC
KLU — F~L MEFTZATUN Rwp = 2.17%
Rp = 1.89%, RB(hoItstamite) = 4.08%, RF(hoItstamite) =
2.58% IR L7z,

Holtstamite @ # &b b 5 ) 72 & 1%
X1,X2Y1,Z1,72014024(03H1)s & 72 > TH Y |
4H + 20 — o + 2SiEHIZ L > TZ2JE\EN T &
A EZEL T2 | Z2-(03HL) M A2 L8R L C
W5 ZENHER S 7=, Holtstamite D 1IE 5 5E
IrlE. OHEED AN Z25E £ oV DO3FEI R
52 EICEKT D EE 2BV, MR OFET
AKEHNCAETHA 9,

FEMAKEL A0 ORFEEERED —8) &
T 5702, A JKIREEholtstamitelZ xF L T
KIE TFIZBWTI0GPaE TONIEEER % 1T
ST, 5B AT IR RE MR IXK =
104.5(8)GPa[K’=4.29(5)] . 108.8GPa(K’=4) T &
V. Z Offiixgrossular —katoited F5 53¢ Fa
W& b, FEMITY RICHRET 5,

51 A . Halenius et al. (2005) EJM, 17,
375-382; 1 W& (1971) $i4 F MR, 10,
160-169; FAJ5(2017) kA2 i 1L 140 Fll 0§ 4%
DE LD, p.2l.

Keywords: holtstamite, hydrogarnet, Sekkaizawa, Chichibu mine, high pressure
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The characteristic growth habits of phillipsite formed in Chichijima,

Ogasawara Islands
Yuki Inoue* (Tokyo City Univ.) Mana Yasui (Waseda Univ.)

Hiroshi Hagiya (Tokyo City Univ.) Atsushi Yamazaki (Waseda Univ.)

The Ogasawara Islands are located in the Pacific Ocean approximately 1000 km south of Tokyo. The

Ogasawara [slands are formed by Paleogene submarine volcanism and produce characteristic boninite

formation. In particular, descriptions of various zeolites in the boninite and related rocks in Ogasawara

Islands Chichijima and Anijima are reported.

In this study, we focused on the characteristic crystal

growth structure of phillipsite zeolite in the cavity of the volcanic rock of Chichijima. As a result of

SEM-EDS analysis, at least three or more growth modes were observed. The extraframework cations

of phillipsite filling in the rock cavity changes from the onset of growth to Na-rich, K-richi and Ca-rich

in relation to the change in crystal habit. Furthermore, it was also observed that several different kinds

of zeolite species coexist in the same cavity.
/N IR BRI B D /NS G
R, SLETIIREA R A AR =T 1 M &
OB 2 K IEE PIZEHT 2 Z & 3
ERTW5, (Nishido:1982, F#HI:2016 fih)
AW TIE, RBOE 2 X OWIEHR
IZBWT, A=A b ROV A % S
Hh D ZERR & FEE T % phillipsite {2V T
SEM-EDS % W T &2 1T > 7,
ZOFEFL, ZEBR @ phillipsite (22T
72< & 3 BELL L DR RMEAED R S
7= (1] 1), Phillipsite 7 &% 5= 0 B AR HE
(1 DET) b, BIGA A Ol
23 Na-rich 2> 5 Kerich & 720 | FHMiE
TILAE OZLZE, Na bbld—ED
£, KEBEA L Ca lkOBINN A 57z,

Fo. TOMOKIZEFIZIE, [F— D&
HIZEBEOW AN AETET 2D L8]
BEINT, TNUHWAHOPERIZOVWTY
Y THRET D,

1. EZ@&FT T A ]\@EB(H ZR.BI
% phillipsite ® 3 Bk &

Keywords: Phillipsite, Step growth, Boninite, Chichijima,*Corresponding author: i.yuki1488@gmail.com
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Amesite from Yakiyama, Izuka, Fukuoka Prefecture, Japan
Yuki Isshiki* and Seiichiro Uehara (Dept. Earth and Planet. Sci., Fac. Sci., Kyushu Univ.)

1. FLHIT

RERCA I 11 RO EIREERRE S T, [
fAkiEED 7 UV AN, FRkiEED T
FII4 N, WRHEED Y F—H A FOE
Wahos t LTS5, B
LA RIE MgsSia0s(OH)s C, —#%iz/d
O Fe Al 25T, LRt LA
FRISIEWS OB ERTH D, MEECA & EEE
KOBMRICH D8 E LTT A YA h(Mg,
Al)3(Si, Al)20s(OH)s 235 1, HRIFAL D
DI AVEERCA EFEEN TV S, Al BERCH
IRk & ZTEORBRICH Y, KIRMAEZR
EM)EEZ BN, SEWFRICEETH D,
LirL, ZoOFEHIITIENFTHY,
FEAR 2R BE FRIREEI T A 2, Al R
VARG 1)\ O (L O BEE LB O RERTS (2P
DY A DRSS & A IS Al BERCH
KT AV A ML, TiubOpER KL
O FHIMEE 2 et L7, S 61
(19581 XL v Fidk S 7= RILPED Al BERCA
DEMFTbIT- T2
2. BBHB L OER

R \R L3 L OVEL O MU T, HEhL
B DT YL E DOERBLEE & MR O
FEITo 7z, FELO IR &K OUHIR SR BAM
BEBIZZ D% X BB /3 HT(Rigaku Ultima
IV, Rigaku RINT RAPID 1I), {@YtEEMELER
F OVEAE T IAMEIB 22 (SEM-EDS: JEOL

Shirozu

ISM-7001F)Z1T > 7=, £/, JUNRFHEEH
AT 4E Y > & — D TEM (JEOL JEM-
3200FSK) % fifi i UIGAH R BI 22 21T - 7=,
3. R
ZOSFEMOBABIETIT I EHERDOe Y
VIRBIEAMER LT, v Y aml ik A R
KA, A, IREWRA, A, b
LY AT ED Cae ALIZE AT T
MR SIS, T AV A N EMER LI
2T T, FEERIZ 2 oD F A4 T RBH S, 1
T U DWERCE & OB U WER I HE
42 6 DOGEREF No. Rod3) & IRk & 7236 D
(X No. Rod7) 3% %, #k} Rod3 Tl
FEAREIR O AERCH & AT 2 78 T
BHEHOT AV A MEETe, HEREE
1% ALOs = 22-23 wt%, T, FEfBAIER /NS
ﬂ%ﬂm%mm,W%\Hﬁﬁ%mToX
BEWT RZ— T 6 AR XA T U Y
2 A NDIREWZ T, ERGCHEHIX
ALO3 = 24-32 wt% CILFHA I A —Th
%o XAREP S — B ARED L 6T,
AN I

RILPED ALPERCAIE R ¥ B3 HITE 2
mm Dk BRI BRIE A 2 PR EE HY
95, RILOFEHT ALOs A &NV 72
<, cHENPEV, AEIOJKRWLFET A Y
A NI S L TR Y, RILICH
REGIKIRDOERD THA 9,

Key word: amesite, Al-serpentine, serpentine, rodingite, low-temperature phase
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Columbite group minerals from Mt. Nagatare, Fukuoka Prefecture
Shin Ito (Itoshima HS), Seiichiro Uehara (Dept. Earth & Planet. Sci., Fac. Sci., Kyushu Univ.) and
Yohei Shirose (Mus. Kyoto Univ.)

B ERERELO Li ~7<ZA ME, &
< BELHEEE FHIMEZE (SR, 1934 72 L)
WipEn, VFTERAR) FTER], a2
VT HIRE, %L OFITTRERIEW NI I N T
1, UL, i ~2 A FOFAHOEA
T B A SO ITTRIDIZ DN T4y
IR ISR AT DAL TV e, ARBFZET
X, REILORST ~ & A NEHEP ORI
W DFERREZ1T o 72, & HIZ, Li #5437 #7495
BB Ll aLv T alkEmeE &b
(2, ALZERRR 3T L, b SV T
et & AT 572,

ER oo T aREmIIe~REA TR
WREL S, AL THEX EVHITAR
FINIX X BIA D2 e, ALF53HT & X #iE]
P EBR AT, 2L T HIREEMIZ SV T
A U7z AL I A AR T BB (ISM-
5800LV) 7z Hv 7z, X #REIHTFERRIZIE, Rigaku
RIBhA A=V 7T L— b X BRI E
RINT RAPID I % JHV 7z,

FER IAAHEORE, Li XU~ Z A O
BORIIRERB IR IR I o T2y, T~ H A b D
IS IR HOREI I~bmm T E D=L
¥ TS O FE SRR S 7o AT
DRGSR, FFHOEAE T~ 2 A4 MrbELT

Keywords: columbite, tantalite, Nagatare
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TH, $kF A VABRERS . (K1),
fEan D AT OFRFIEEE 2 T HAHRL DY)
732%<, Mn OREIZ LI XT7~ZA "b
FELTZb DL L TEL DRV, —7,
Li X7 ~%A D DHELERENLIE, ~
YHANCTH, AN T A, v U
BB NVANHER SN RO a T i~ v
Tranr 7 AMEOMN %L,
Mn/(Mn+Fe) Dfi78 Ta/(Ta+Nb) & i L T
OB E T < Z A MIHRTRE Y
mTa@EmB RSN, ZOERIE FIZE
T RICEET D a L o THIBIEMIC A B
% (Cerny et al. 1986) = & 725, EHD Li 2
IS4 MHIEEIZ FIICERRETH -
rtEZOBND,

Fe]Ta2 O4
I I

@ FEOEE~T TR EOREE
QLRI A FEDR

MnTa,O,

/
#
Tantalite-(Fe) //

-~
- e

Tantalite-(Mn)

Ta/(Ta+Nb)

Columbite-(Fe) [ ] Columbite-(Mn)

.&). o

Mn/(Mn-+Fe)

O

0
0
FeNb, O,

|
MnNb, O
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Occurrence of Co ores from the Eboshi deposit, the Naganobori copper
mine, Yamaguchi, Japan

Mariko Nagashima*, Yuji Imoto, and Yukina Morishita (Faculty of Science, Yamaguchi Univ.)

Mineral assemblages and chemical compositions of skarn and ore minerals from the Eboshi deposit,
Naganobori copper mine, Yamaguchi, Japan were investigated. The Co-rich ores are given in a special
focus. The major ore minerals are cobaltite, chalcopyrite, and early stage pyrite (Py-I) and later stage
pyrite (Py-II). Py-II is enriched in arsenic (~3.42 As wt.%). Bi-bearing minerals, such as native bismuth,
bismuthnite, emplectite, wittichenite, are associated with cobaltite. Kawazulite and skutterudite-like
phase are newly described. Ag-bearing minerals, such as matildite and hessite, also occur. The mineral
assemblages and textures indicate that chalcopyrite and Py-I were formed in the early to middle stages;
cobaltite, Py-II and Bi-bearing minerals were of the middle stage; and Ag- and Te-minerals were

crystallized in the late stage.

L RSEWR TSI R B L, KFngLLi7e & o
#i AT v L GLIR DIEEAFAE T D (Kato, 191613
23). FKE AR Ak B LA E T A R
LN B AR OFILOOEDT, 20 TH S
e YT A~T LT R AV TS
A LR ROPLR THY, ML NEO FEH
THHIDLILS. BIEFHUIET DI A M B &
ORIV PR DFRL G oA R R
7]‘(%-%%?(2018) ’J:o“(%&ié;hf:iﬁ =YV %
MEAORBFHE 2 Tldeh o7z, Lo,
ARG i:l/\/Vf\E@aE%Z%E’Jﬁ ATV,
2N L ROFIAUAE R 7 e 2D R A BFSE H 1
LU=

SR F-HUSE A O B A SR XS, o
RO, ME VML THD. FIALEA, EHL
7RI A, SV NEAE ST A Tl
TR E LT LR E[Cos(AsOy), s 8H,0] 43
PEHT 5. b ELI- AN T ~T
YL BEATTC, B ATV R T DL OIT
CaFeSi,04 (Hd), CaMgSi,O¢ (Di), CaMnSi,Og
Jo)FRFr NZENZ1198-91, 0-3, 2-8 mol.% T D
0, BER A ATV N pET D D1 Hdos73Dio.
17J04.12“C“$E>*<\TE’~J&CMg’?DMnZWCEﬁ??U. FT2 KR

Keywords: Naganobori, copper, skarn, cobaltite
*Corresponding author: nagashim@yamaguchi-u.ac.jp
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¥ 7 v 1 1% CasFe’Sis01, CazAlLSizOrn,
Mn;ALSi3012 5% 53 A3 % #UE #199-87, 0-12, 0-7
mol.% TV, HFERF LRSI, MNZT, B
JREEEE, SEURAAREEL, WTILD AL
PEHIER ICFel & L Z &R CThD.

I A D B L UL AL DEEIR LY,
I~ NN T CHEEEE, SEERSE ML,
LI EEE VR OPY- 1Lt FEE S
o HADOPyY-TI(< 3.42 As wt.%)\ 2 FES LS. H

2L NIRIEPy-TLE R RN 3 B A~ AR (H
SRAESR, BRI, = T VUMK, T~
Frie e EHIZPET D, AWFZE T 72T HE
HL[Bir.os(Te1.74S€0.0851.18)53.00] A ¥ 7 /L R HLER
ﬁm%(COos}ASﬁzﬁﬁtHéﬂfl. if:ﬁﬁ@ﬁi% H
% D W)~ 1% W S o SRSE AR L S BEER B 7S i
FELz. B#YOEHAT =L, ~F VAR
Sy AN RE G R T NV VER D i H TR
DITHNDL, AL B IR AL AL T
HZEMBT L OAGIZERIZO B XA F U
LHEESND. —EHOILA I ETROHRSE

HRROBIL, EERID DI RIC I > TIALL
B Z LS.
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Clay mineralogy of the ore deposit and wall rocks from Akeshi mine,
Kagoshima Prefecture, Japan
Takuya Yoshimura* and Seiichiro Uehara (Dep. Earth and Planet. Sci., Kyushu Univ.)

1. %

Hull

DJ

JE VRS R JUMN TS & D AR A BE L 1L, b
FERL LR B 2 VBRI it b A SRR
(Hedenquist, 1987)C, fi#/k (1954) °H A6
(1994) |2 X D HRFHIBFIE A 72 Sh, ARG
E LR N e S . £ 72, TTEF 5 (1986)
(2 K0 FRAAGRINT T HE S D LIy X O F5 81
MZONT, AA VAN, BREa, BEE
WP I E A S, Lo, RAEA
LI DFEIR & RE 2B AT O R HHIC DN T D
FEM 7R BE RO TR AT DAL TR R4
FETIE, = HEARBFILLEN L v R SR
LI DOFEA K OGLR D bR ICET 5 2 K
DOFRHECL T H27-2-2 4L, H29-1-1 FL)F kb +
S & A LTz,
2. ERF

RHEN D, PPN A 5 ol e B LAY &R
TALD A, Hﬁ\%ﬁ%%éﬁﬁ*‘f%ﬁ TR
N, Z OB L TV D ERS(H27-2-2 fL;
TREE 7T0m—90m @ 30 Eitﬂ, H29-1-1 4L; TR
90 m—110m @ 19 7k} Z3&IR L, X %%E%ﬁ%
B, EBMEBEEIE, P EiTo 7.
BEIMBEEI L2 L (LT IC 1L EDS 23855 LT
SEM (JEOL #! JSM-7001F), EPMA(JEOL
JXA-8530F) &% 1) TEM(JEOL ! JEM-3200FSK)

R LT
3 BRRUEBLE

ke & A 9 D B & A RSN CRREE(LAY,
FEE(bAT, Rh LAk, BEZISERICOEL
7o, H27-2-2 JLOEE L LEH T, Mg-Fe
e, WAV FA N, A4 T4 MBFERI N
72.Mg-Fe fkJe A 1X Mg : Fe lb238FIE 1:1 T,
IS IXAZERE Y O Z R L7, Mg-Fe #kiE
AIXNS L DIEREREFD, FUa DR A
eI AV A FEA T4 MTEBRILTHD
7. Fio, TEMBIERR LY, BELIE
Dk AR0 1S OFFERE bBgE S, M
MR TR 2 DSk & & BT
T5Z LRSI N

BEZINERITBOT, MR O RS -
DR INTZ L6, FRATILB LY
ZDJEDIZANT, (5 DRI D EUKBEEL
FEA L, BIIEDBRENER STz LR S
nod.
4. HEE

A CTHWE R L OgaREHE, =
HE AR IL LR RS L 0 TRV,
WAREICL WO L W& E Lz, 2
DR EAE Y TEHH L L ET,

Keyword: Akeshi Mine, Gold deposit, Clay Minerals, Interstratified Clay Minerals
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Quintinite from Hinogami Mine, Nichinan Town,

Tottori Prefecture, Japan

Takashi Ishibashi*, Yoshihiro Yamamoto, Hidehiko Mitsuda ( Masutomi Mus. Geosci.),
Norimasa Shimobayashi (Kyoto Univ.), Akane Watanabe, Takashi Fujiwara ( Masutomi Mus. Geosci.)

7 AT 4 4 (Quintinite) 1X~ 7 Rr v
LET NI =T LD KIRIBIESY T, B4R
{bFARRIE MgaAl(OH)1,CO3- 3H,0 THE
b, KT, ZTHETIZERRE DR
HTHDH, HE LR v AFLRITE D
ERELA B TO A T 4 ADFEH
NHER S NT-D THRET 5,

FE4 1%, SEMBFZEZE D Quintin Wight (ZIX
te, B2 EMB LOERE LT, 7T
JL® Jacupiranga $LILIO T —ARF % A FHIT
PET D H DR, )& D Mont Saint-Hilaire,
Poudrette £RA DT V7 ) B EERIZET
DHONMBI, IS H RSO 10 @
EENLRES N TN D,

A OER, B EO5 T SR B BPES
H BEHTRE VEEI AL T 2 o B SRR S R IT IR
e %27 v LIRD 7 v L3 LRI 8RR
i S, KIE 12 422> 5 BEFN 38 AR 1L 3
HLETEELL, XY HEAHES) PR
OB ILFEIZFE SN TR, IEECE LB
VABNREL HbD,

HE ELIUED 7 A T 4 A1, AU D
EEEL A 550 5 WK A 2 FRE 3
LT 4 UERRE A DK E A% - T, 0.1 mm
LT O S FERCIRRS d 23 BRBRIR I S R &
2T bODIEN (B), ZBEL A 528Dk
TREL, ZERAICITRK 2 mm 2T 58 MA %

RRAE R OB DS 0 LD EER R ER D
%, FEEITEGTH T ANRRIDH D, 1
(B 7R BERR 2N T L, AT I X EEROER
BROLND, A FaZ Ly glifFzds,

X #Fy AR [F 478 1% ICDD 51-1525 D 27 A >
T4 A EDRW—B AT, B RIYTE
[din A (1) hki]iZ, 7.63(100)003, 3.823(50)006,
2.572(20)222,  2.543(6)305,  2.290(20)225,

1.945(13)228, 1.524(8)600, 1.4952(6)603 72 &
T, BPHED B3R D BT ES OST i
) 1%, a=10.563(3), c = 22.920(10) A, vV =
22146(15) A CTH L. EESIIZL - THDL
iz Mg & Al DT L (08T s FE8) 13,
Mg : Al = 65:35 T, HARKAAKD 67 : 33
LU, REICH T > TREIER.

RN N
B. A% ESRILE 7 AT 10
GEUE : 247K 5 mm

\ o A g
e b 2%
N Piie g

Keywords : quintinite, carbonate mineral, Hinogami mine, Nichinan Town, Tottori
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Mineral collection of Museum of Osaka University
Takashi Ishibashi*(Mus., Osaka Univ. / Masutomi Mus., Geosci.), Ken Ito, Setsuya Hashizume,

Yasushi Nagata (Mus., Osaka Univ.) and Misao Sawada (Masutomi Mus. Geosci.)

KRB FAN AR 121380 500 FE, 2
BUIH 2,000 ROHEH LT a (BIRE,
BRORHEA) S STV 5, BRI 5
VRIS R D F TOMMIC H o Tk
%éﬂtﬁ%:vy/axf‘ﬁ RHED

DITEHSNTELDOTH D, EARITH
KEW%@A&%?@%%%@@K%@E
NTND, IRKIEARITE S < REFHOIRRET
BboTzDy, 2005 FFE K 0 B EKIE L (CYREE
PEEH AT O FE AT VB A AR AR AR ) I K -
THID CTREPNTEROFA, B, BEk,
T A R=2 LN EN EEDO S L5
BIZX > TEOERIPNPHA LN -T2, BRK
BEARIIFERTRE LS ST THERANCEEMH &

L CTEREZENGBAINTZ LD & RIS
KEKRFORMRENBMAa LI > a %
HFISNE LIRSS,

EARICAHE LN T LDIERNS, Th
THOEARDERICOWT HE S, i
ATD b DIZITKRIRFE ORI T 5 IHEIR
W v S5 AR & TR TR o 1 A AR DA AR D3 A
ET 5, Zh bz
BEREIFBXICLSKBEZNOFHIN
b OORREED H 5, Btk O b OIXFIE S
I FEAR N T, T O PRI EEEE O
MRALS T4 F 2% (1908 —1994) & KPR [E K
FOHIZE B O TR HEEREEd= (1903 —
w&)ﬂ%®%ﬁ%ﬁﬁ%oﬁui%b\w
KIEARERD 20%12 &%

b ORI ﬁfikmk%“ =i

HOBNMERR L H Y |

R ONURE (KRR FEEE) ITRE S
TWDHN, ITETIE I — 5N E R ERE]
BRI S AT 2130 7= B B IS
DIZHDFEBF 7 LI SN TEIRE T, +
SIIERAN R SN TV o -, BIfE, AR
BEVETE T 5 72D AR Al R 7= H & (i

1) OHENED LT D,

2018 FIZIE, HEATEHORAO—E L L
T, $uE T —~ & L7285 [The Mineral
World— A L 5D >te <pif—1 (10 A 22

H—12 H 21 H) PBgES N7z, RRITHIC
FTBAZEA 2 BRA925 DA Tld /e < . AFEHD L
B SC b D38 8 & S oI F DB » S8k FE
BIRDOKRNKEZ 2 HEFRE e LioT —
~ &R, KRIKRZE OB FEE (2 L D AaFgE m%
JERNER T BT (B AR OMFZEE IS
6ﬁﬁ5$@%¥%ﬁ%ﬁ%i$%#%ﬁ%
WFgE, RETIRERICREIND EHOARES:
F LI B AR5E, IS KR FEPR LRI
BoWrEEIc L2 NILSE) U —XD/h
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F o BROREEARITIZIR R D EEF v 7N A0
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B L BESIT R E R b IThN T, BrRa
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KRR b 76T E bR E—] A -
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ME) HIIT éh,E%ﬁWﬁﬁﬁ@@E&
EOWEIZONTHIERSI N TV,
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Keywords : Mineral collection, Osaka University, Museum of Osaka University
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“Hiki Mineral Collection”, mineral collection of Kyoto University
Yohei Shirose* (Univ. Mus., Kyoto Univ.), Norimasa Shimobayashi, Masaki Takaya (Grad. Sch. Sci.,

Kyoto Univ.), Takashi Ishibashi (Masutomi Mus. Geosci.), Michiaki Bunno (Univ. Mus., Univ. Tokyo)

KR AL, 2 1AL LD
W)« GLAKEARDHETR ST D, TEELY
B 7z b s E R B TR R PR IE G
SRR D THAEAR], B = &%
BHRD [ =EHEAR], BFEHNOBE I
7o TRSEEIEAR )] Mo 7ed, HTH LA
KD THAKEA] 1L, TFIHEAEA, [
A, TEHEAR] o7z 20 HACHIEED H A
DO T=RILIEAR ] 1D EbH bR a L
7 aryThy, BELRIAARZNREKT D
PERTH T2, LNLRND, D
BITBRE S B OFFFEE T S E DFIEIXIZ &
N ERBIEN TN o2, 2000 FEORE
I OB LI BEZ D, ZORFE M
HTEMTERWIREETH -T2, 2012 FiZ
S SEIIEAR DT — B _— 2L FHE S,

SEEAR ICEEE THER] OFE - &
BB Tz, TO%, # 1 aME LT[R
RFRETEM IR E R B 55 5 5 b
IR F—E JTRIN - BiAbSEY) -
v 7 ALY - BB SE ] (B2 S, 2019) &
LCH&EZTITT DICE -T2, AFEFRTITH
ERHA - B 21T > TV 5 THEmEA )
DR EHRET 5,

MEEARAEA | 1T, BENAEFR B Th -
ARl (O & 72729, 1866-1927) 723 HL»
Elo THEL 1 TREZBX DI -4
BEANGR S, ko Bk () 1213
SEHY - VIR - v A VAR - TR VAL
Pyt LC2622 4 (163 F) ZUNEkL TRV,

SRR E ENTND Z EBNDND,
PEARAEAIZ I, BEZZHEO/K A D H AR &
W 7o BARZRET D EIWIEARS, [ EFFE A
LEOBRBERBAGEARALEENTND (Fig. 1),
7o, HAEMKT B ARDOEEILILOMER ©
LY, 2000 AU MK SEALO @O FLA R
KD, BEMEEA LT BNCHRIL & IS S
TV, ZOFITIFHARZRET 280U %
<EEN, SLLOREIT 150 BLEIZET 5,
AT REHE A 2 - SRR D I el T o 72
RAYEIZUOETDMNENLEHEL O
AR Z B %, BRI CTH > 72 HAROHEY
e SLURFORBICHEE Lz, < OERIZ
AEOBEZED T ~URfFSNTER Y, FEHTE
W, EEE, REFH SN EMHIZDN DT
W, FUHEAR L L CREEE 2 MEE Ko,
FEAEDOERBILLUNEIL LZBRED B A
TiE, BIR LRI RO 21T 5
LTINS OBEEHIRNERNFETH D,

Fig. 1 Photographs of stibnite from the Ichinokawa mine,
Japanese twin quartz from the Otome mine, and Okano
meteorite (hexahedrite).

Keywords: Hiki Mineral Collection, Tadasu Hiki, Kyoto University, Mining and metallurgical department
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Mineral collection of Kyushu University
Seiichiro Uehara* (Kyushu Univ.), Yohei Shirose (Kyoto Univ.) and Yasuhiro Ito (Kyushu Univ.)
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TN R DG T T F 5 ERILF R C
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B BB HE 7 ECHBEMED
—orEp e LT Thive, BARBIFEICE N
THEABIZE & BB TBE VIR DA
T, IO ORI, HES,
WRE B O 3P CHUE IR S 4
TWHHARATHELHATELEMTYH
o5, AENIIVN KPR DIDIEA D
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Thbd, WHEMENOEM4FEETTTE
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U TAEART, W 14 EPREATIC L 2
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2EIZ RSN TN, FD% 6 EDOR
A3 0 | PRk 30 4 9 A IZ IR LA AR
2MEICRBIE L, IR R STV D,
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Determination of the noble gas partition coefficients between metal and
silicate melts under high-pressure and high-temperature conditions

T. TANAKA*, S. KISHI, H. SUMINO (Dept. Basic Sci., Univ. Tokyo) , H. KUWAHARA (GRC,

Ehime Univ.) , R. NOMURA (Grad. Sch. Human., Kyoto Univ.) , H. KAGI (Grad. Sch. Sci., Univ.

Tokyo) , K. MIBE (Earthquake Research Institute, Univ. Tokyo)

1. B KWFIE TIL~VF T o B EERA R

HERPES OO Ay 77 A DRINAREL T, HIERTE L
KD IGIRBIE 5y & 7 T R0 MY T A B D
G B R IR Ry DIR BT L0 ST
WD, RERDNY T ARNAKL 3He/*He O
Z IRa & LTHILT D E~ 2 LD
3He/*He 1% 8Ra. ~ & MVEIRERD SHel*He 1%
50RA & 789, HUERTRENE E Al 72 77 A [
PRk (120Rp) ICHTVMEZ /R T D DN
GBI 72 70 0 A e fRff L TV D FDVURIE S
NTWB[], 2T~ MLOERSTH D
A WL LB DR T DB~ DA T A
STECEBRBP TN TZ[2,3], L LENSDE
RITEEGHTIE < | BDRIRR 7275 7T A D
V== 015D DNEIRZITH >
TRV, £ ZTARBIZETIT LV RARIZEW
IR CIEMEZR PR 2 T 27T,
2. FBRFE

ERWTC, miREESRNET 3 1 ~6 HRE.
1700°CHfE) CTH I NE A LT, SEM-
EDS. W7 ~ 40t EPMA % U TRkt
EBIELTIR, @EMEE S AT T A
TN EENDFTHADRE L I L—H
—T7 T L—a VIEE L BERER T A Y
Bt VTR T,

3

4[] FEBRTlx 3GPa~6GPa % T 1GPa =
EAF T NELSKR LT, BONT AT AR
FEIN S8k L A B D3 iR B & R | S
ATAFSE[2] & beise L 72l R 2 B 1R, Al
13 b7z 5GPa (23T 2 B AR BUL S TS
[2]D kL R EFHFB T -7z,

[1] Porcelli and Halliday., EPSL.,2001. [2]
Matuda.et al.,Science.1993. [3] Bouhifd et

al.,Nature Geoscience.2013.

Keywords: noble gas, partitioning coefficients, high pressure, high temperature
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Reaction rates of hydrous mineral and iron under high pressure
Tatsuro Hatakeyama (GRC,Ehime Univ.) , Masayuki Nishi (GRC,Ehime Univ.) ,

Tetsuo Irifune (GRC,Ehime Univ.)

K EFEADIEER) T & 2 &K D
—HEIE 7 L — R DILIRIAIIT J 0 HIERNES
T, ITHEOHIZEIC
B RS E S T TRV R E 7R E K
PP BEEFEA SN TEY . RS 2900 kn
DG~ > FIVEER E TOKEGRED ATREMED
R ENT-, 7o, EKEEMIC
IV PRI EIEE U 72 K DS -ER TS O
RIETEEL LT, v~ MBS
AR DIERER A~ DU T IA IR BTz 725K
JE DR EDdam STV D,

FREOBBITHIER I L B Sh D
~ o VBRSO 1R R AR R 0D A
ERVEDTED, @iREE N COEKIEY
& HUME DRERIE T o D 8RO AAEH

(X, AKOIFERTE T Trp < HIERPNEIHE S & 2
DEA~DHILE IR D AR B D, Lo
L7226, BELO RS S VS IR R
—/UZBNT E DR O Z2 MBI THEAT
T2 OWNTOFERITIFHATUVRNY,

AWFFEO BENL, @iREEFICB T 58
IREEN) — Bk D IS DR & 3 % FBRIC
DIRBA L. B~y MAERICEBIT 5K L 8
DEBE RS DI L Th D,

FEBRIIZ~ VF T v BRI E R A A

D<= FIL~JE

LV~

MADONNAIIZ i L7z, HREHE DE K
#54)(AIOOH, FeOOH) & Fe % Au o 7 &
JVRIZERTHEE L, 25 GPa * 1050-1380 K
DM TIERF; U7, BIGUEHE £ %
WFEE L. EEREFEMEZ AT, K
AR OBLEE LALFERR D3 HT 24T 5 72,
FTARTOEUGGEHZ W T, SR &
EROMIC FeO - F Lo SR DAL S A7
(2AIOOH +3Fe — ALOs +FeO+2FeH), i
HOWE AX 2SR D 0.5 FTIZHAI(AX oct®S) L
TRV, BFELAKRFOIHAEIZ X DR
DRSNTz, o, BoiEE b= %
VB =D RSB D EEEE % E
ALz, 6T, JEIMRFEEZHEET 2
homologous temperature scaling (= J % #MiGt
BOREND, B~ v MRROBEERE
IZBWTHE+Fu A — FLBEO FeO D4
FEOGRRIRE T D Z &R &,
OFEFRIL, b LEE—~ v MBS T
CKRDMFLE LT KB D3 ERIC IR &
. FeO ICHEDIMDIERL SN D Z & &R
B9 5, BICECIYCRMARETICE bk
DRI L, B~ v MAVER SR OHIER
TR ERARSHR SRR O W 2 S ATRE T b 5,

Keyword : core-mantle boundary, Ultra low velocity zones, wustite,atomic diffusion;
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R3P-03

-~ bILREIZHB T B KEDEEDE—RERNF
KGER*, tREREA(EEKX - GRC)

First-principles prediction of hydrogen partitioning
between the core and mantle
A. Ohba*, T. Tsuchiya (Ehime Univ.GRC)

1. it »ic

KFEFRGRNTRD BEICHFEAET ST
FTH Y., LD R KIABirch, 1956) % fifi
ST HEDEMD —DOThH b, D7D, A
BN DT O fil#) 2 HIERNER I 35 1 5 7K
TEBR ORI D 7= ® 1, S TIc B3 % 8
- ABER oKD ECERPITDO R
(Okuchi, 1997; lizuka-Oku et al., 2016; Clesi et
al.,,2018), fEFRE LT, TNHLDERICX -
THEE SN 8k-7 A IR DIk F o it
o TE Y, BR-T A BERICE T 2 KkE
DB E KA L LT LI T WY
R\, 2 ORI TR, B REEGEE H
W72 Xiongetal. (2018) & FIfk D FiEICHE D X |
Bi-~ v b VERSEMETT © O IR k- SR
A BEIGRIC B 2 KFE D ELSE DHEE % 1T

277,

2. StEAE

ENGIE NN
(16MgSiOs + Hz0) + 50Fe
& 16MgSiOs + (50Fe + H20) (1)
(16MgSiOs + Hz0) + 50Fe
& (16MgSiOs + FeO) + (50Fe + 2H) (2)
TRIND ZODRIGEH 2 7=, (DR IT#k-
7 A BRI B %K 5> T DI SG T H
» . (2)z0iZ Okuchi (1997). lizuka-Oku et al.
(2016). Clesietal. (2018) THif X 172 /K DR
LRICSIE T H % o (LA PR D JOG5R & 2E
BAROEIIIHAMOF 7 2EHET AL F
—GDETREI NG, 2D, FHEIFF

DG ERAETIILICEST, Kt F¥FT
AHBHI ANV —AG = G(Hil) - G %
Koo, FHEIER Kp=exp(-AGlksT)s M UL
2% D =H Wt%os/H Wt%or 4 g % TRE L 720 H
HT A LF—0ftEICiZ, B Aok
(Kirkwood, 1935; Meijer et al., 1990) % FH > 7z,
BN EPERIZRRPONRE DR~
DHBHIZANF —EERKD 5 Z L HBAHER
J7iECTH % AL Tl Taniuchi and Tsuchiya
(2018). Xiongetal. (2018) & [AlffIc L T, fi##T
IS H BT 4 v ¥ — O FHE 23 Al HE 7 BLAR S
el R L LTRAL.ZHRE» R
HERE co—BEOBNIYIES 21T 5 7,

3. ®R

PRIk s B o nz()X KT Ko
AG \Kp.Dyl3Z N ZNKD X H Il o7z,
fERE LT, (ORoKS T OBEKIE, (2)
KOKDOBLETCKIE ED DA THIK
FigHhc kT r A BEAIIC X v %<
Bl v, (D) AA0RE T (2) XA o REE
IV LEHHAZAALF—R/NEI T B9 n
> 7o o BITEIZABR O MBI R AT~ 2 729
TR Sk D FLRL & Sk 2> © BE TR VREE % BN &
b DICEETRZCHELZIToTWS,

AG (Ry) Kp Dy
(3% | 6.30.E-02 | 1.37.E-01 |2.14.E-01
@)z | 2.18.E-01 | 1.01.E-03 | 1.86.E-02

Keyword : first-principles calculation, thermodynamics integration, hydrogen-partitioning, core-mantle boundary
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R3P-04

Al-Si BH#2E! Phase Egg B LU Al ITE ORI ES/KEIEHE

i a e (K GRO). WHZ (FEEEK GRO). AR (4K GRC)
HTHE— (REFFUEsRE) . AIMECE (B3R GRC)
Al-Si substitution in Phase Egg and Al-rich new high-pressure hydrous

phases
Goru Takaichi* (GRC, Ehime univ), Masayuki Nishi (GRC, Ehime univ),
Youmo Zhou (GRC, Ehime univ), Shinichi Machida (CROSS), Tetsuo Irifune (GRC, Ehime univ)

fimuEiE i OH &£ % &0 &Ky iz, 7
L— bDUHIAZICT X Y L EDIKE I % HE
ERNERICHE S C eI b T2, BEET
TES)FINCRE & T35 Phase D % Phase
H ot @EERME KAy LT A
WG SEHE(DHMS) 2, 1200 A2 5
i N KRS 2729, 2 DIFTEIRIEF I
WV BAHR T L — IR D, Lol
72235, Phase Egg (AISiO4H) % Aluminous
phase D (ALLSiIOsHy) & \Zv o 727 L I =7 4
% GUENKIEYIE 1500°CLL Lo &R
bR FICKIETH Y . HIERZEERIC B 1T 5
KorA e LTEHI LTV S, FFIC
Phase Egg 1344 Y& v FaFYE L THA
INTHY, ZoHBEREAS Z Lid<w v b
MV RER D KK % BEAE S 5 Bk & 7 B Al RETE
BB B, KiffFEiE. Phase Egg < Aluminous
phase D D% EME X OCHHBEIR % 5E L < BEfF
T5ZLxHME LT, ALOs-Si0,-H.O %
D EAE P % 1T - 72,

EEERBIIIR=r 577 v er BT
¥4 %EE (Orange-2000) % FHw7z, HiFEH
Ble LT, a-AIOOH & SiO, DFyRiREA K
W,

EGARHI BN X #R R EE (XRD) &
HIEFHME (FE-SEM) % Fl v Cfis bk
HEOHEE B X MEEHE D 9 21T - 72,

~ v PVEBE T~ v PV O R
FEJ15:15 T C Al/Si HeAS R 75 2 Bk 4 7otk
BRSPS AIIN & 7z, 22 GPa, 2000 K D 5%
ETF A E N7z AligSiOsseHias FHEK D&
KEEY D X KEEIHT ¥ % — 1%, Phase Egg
AISIOH) Db D& —3 L7/, ZOZLiF
Phase Egg #t @ Sit*=AP" + H* o &%
RET 5, 72, ALSIOH: & AlSiOH %5k
D EbEmmEmERRIC XV E O NI
7w 77 A vd 5, Phase Egg 13 FEdiE s
& b Al/Si=1.0~1.7 DL WHKIEZ FFo
EBHHL D E T o Tz,

Z Ofth, Al/Si Hed B 2 FRl &KLY % (8]
WL 720 2056 DEKIY) D XHEHT - & —
v 1¥ Phase Egg «° Aluminous phase D & —
BMLlv, T2, 2o o AR I
BUZTH b, Phase Egg L [k, » 21REH
iR ZFD & HFZ LN 5, FaERTIILIEHEK
CEE SO THET 5,

Keywords :High pressure, Hydrous minerals, Phase Egg ;
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PEE 2 (g Kk GRC), ZILiEih (ERK), HEA (FiE K GRC)

New high pressure hydrous phase e-AIOOH
Masayuki Nishi* (GRC, Ehime Univ.), Yasuhiro Kuwayama (Tokyo Univ.),

Jun Tsuchiya (GRC, Ehime Univ.)

Based on in-situ X-ray diffraction experiments in a laser-heated diamond anvil cell as well as first

principles calculations, we found that 5-AIOOH transforms into a new phase with orthorhombic

symmetry, named e-AlOOH, at e-190 GPa. Some hydrous phases remain stable beyond pressures

found in the Earth’s core-mantle boundary and hydrogen may thus be stored in these hydroxides

or their potential high-pressure forms in the deep interiors of terrestrial super-Earths, and the

rocky cores of some ice giants.

KFBEAFHTHROEEIFLET D0H
Th Y RENHOELOHIEICZ RITE
BERIFLTELLBZZ LN, BRI
THIERNERIZ 1T D B A K DRYEIE 8
D—Th V. GKRIDPLEIAFIETED
TR ) S (& e IR 2 2 2 L i, e
ERPNER DK DIFERFEAS 2 50 % 723D O F 4
MY Es,

AR T~ v MV OREE & TF T
B )RR T T B KR DR RO 0
STEY . & P~ > b A~DKDEES
HULEWE & DALFERISH #im S TV D,
AWFFE T, MR T~ > FL L0 @y
JET FIZE1T D& KHA) 02 EVE % & il
I EFEBRIZ &0 Rz,

HEWEIIERERFDO~VTFT B
U S AR SR 0 B Rl L 728-A100H F5
Key words: Extra-solar planets; hydroxide; water
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LY CaCl, % (Fe A1) O0H 25 SR % F
oo miFE AR &R B O E O T E X
SPring-8 ¢ BL10XU D 7 7 A /S— L —H —
ERGHHE XBREHTEIC L VT2 7, 55
NIZBDEFEENOIE N 2R/ LT,
182 GPa, 2500 K LAF DL E /G412
BT, §-AI00H DOLEMENHERR ST,
192 GPa, 2500 K Ci%, #7=72 X fREIPTE°
— 7 OHBINHER Sz, 2O —7 138K
ITHLER T S 7= ALOOH o (Phea,
Verma et al., 2018)IZ L VBRI EETH
%, (Fe, A1) OOH AHLAK D HFEW'E 2 L 7=
Bt A T A MUREENRHBLL., 20
£ O RRIRNE KFEM) O 22 E sEII R, HIER 72
TR KBRAD A —R—=T — ZPHE
ROK BT O N &K DAETETEREIZ 5
BT LA RERD D,
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SEANTIZE T S ScO0H D1HERFS
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)

Phase transition of SCOOH under high pressure
Yoshiaki ITO, Osamu IKEDA, Taito KUBOTA, Tatsuya SAKAMAKI, Takahiro KURIBAYASHI,

Akio SUZUKI (Tohoku Univ.)

InOOH #1722 M>*OOH R{b KL D
JENFHEFEB AT LI EITEETHD, f
Z X, InOOH % 1&E% A 3% §-AIOOH IE M~
VIVEIE TR E R E KT, HIERIEERE T
K% E S A HEME2 S D (Sano et al., 2008) ,
AIOOH % diaspore 7>% InOOH ##id §-
AIOOH, /A ZA Ml AIOOH ~EFE %L T
IR T2 &5 2 BTV 5 (Tsuchiya and
Tsuchiya, 2011), FeOOH (Z-DV Tl diaspore
1D goethite 7°5 InOOH 1% e-FeOOH,,
IRATANLORERE ~DO IR A HED D BT
V% (Nishi et al., 2017; Hu et al., 2017), — 77,
ScOOH 22\ T, 170 atm LA R +350°CLLF
DEZAT diaspore #iED a-ScOOH, 8 GPa-
500°C T InOOH #§i&, 10 GPa #+400°C T
YbOOH ## i 23 it 38 S 41 T 5 (Christensen
and Jensen, 1967; Christensen, 1971; Bendeliani
et al., 1973), L#L., SCOOH DFHEEF LM~
BTV, MPOOH DOFHIEEREIZ DV T
7ol A5 7=8%  InOOH 4%3& 0 & JEAR Y
YbOOH &LV FRF# 5 ScOOH D AHHEA
BB AR UR S IE LU 2 O 58152 5250
MHBONII LT,

BRI BT S A L R B SR T I

F% 8 D Hymag 7L A, Sumitomo 7' A, Zwick
TV A% W To72, 2 GPa 25 14 GPa, 700
K 7215 800 K DT 1 REfiIfRFrE ., 2h
L CIER U7z, [RGB kLT £ B 55 HoR
ok X RRIEIPTEERE (Bruker D8 Advance) %
WD RIEZEIT o7,

HEE X #RE DS BIEE ERE | mT R LF
—IEFRF IS O — LT 1 NESC i &
D EEFR A E MAX-80 BEOY NETA @
MAX-III% AT, 3 GPa 75 10 GPa DE /)T
17572, ScCOOH ¥y A L NaCl ¥y Kz {KFfE L 1:1
TIRA LIoalB A BB &L CTHV Yz, NaCl
OARAEFHFRANSIE & F ML . W3%Re-
W25%Re ZAEEXF CHITEL 7=, X #RIEHTT—4
1% Ge PR HERE O TR LF — 401
ECES L, BRI ETMER ., K5y E
HIE LIR30 FAR L TR SZ — Db E
L EFAE DT,

RBFRE LT DL RO FE R
775, a-ScOOH 75 InOOH 1 IZFRERRE -2
BRI B LZ 5 GPa, InOOH #3875 YbOOH
HEIE AR T 28R A 8B L% 10 GPa ThD
ZEEHONILT,

Keywords: hydrous mineral, SCOOH, InOOH, YbOOH
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P-V-T equation of state of 6-AIOOH to 6.5 GPa and 500K
Taito Kubota, Yoshiaki Ito, Ryuji Watanabe, Seiji Kamada,
Takahiro Kuribayashi and Akio Suzuki* (Tohoku univ.)

1. Il

& —A100H |% Suzuki et al. (2000)Z &~
TROSMhol@mEGKBETH 5,
diaspore( o —“ALIOOH) ® & JE L TH U |
130GPa £ TOIRWVEZEMIRAZFFHZ &b,
HERDO~ > FA~DKFEF X VT ELTD
RS EBEZ LN TODEKRIEHD 1>
ThdH, LK, Z OBKEZG DT 5
AL, 6 —ALOOH |ZP99 2 B fTbh T&
7o LWL ZDELIZHETOERTHY
REZEZER LCERITIT 2D TV
Mo Tz,

KT TIIANBA S A FE RT BV
&, 300~500K F TO#PHDIEE T
MR XBEHT 21TV, ZOT =26 P-V-T
e F R A P E LT,

2. FER

N A YL RT e E AN,
TRy MIZ V=0 b EEEICIZS 7 =
—F AN 7474 AW, EE RETH
% 6 -A100H & #:(Z NaCl #{EA& L., NaCl @ X
BEFTO T 4T 4 T BIREEITIR -
7o B3R X BREIPTZ — 1% KEK, Photon
Factory @ BL-18C Dt —Ah T A » THIE %

11725 T2 IR L7z X RO 1T 0. 62
AT HEIFLEXBITIA A=V 7L — |
WL THRHE L=,

JEJ)3 K 6. 5GPa £ CT, AT 50K i
b CHIE L7, 2GPa LL N D /1Tl 300K 7>
LAIESERA S, 26Pa LI EDEITIE—
FE 500K & CHIR S W7-1%, MRS ERNH
T — X O EIT IR o7,

3. R

300~500K DI EERFIFH T 17 ;i X HBRIEHT
INB— BT,

BOENTET—ZITHONT, REHFRRA~D
7 4 v T 4 70 EoSFitT-GUL 71 75 I
2014) . EoSFit7c
71 77 A (Angel et al., 2014) & v /=,
BohleTr—ZIZHES&, RO Birch-
Murnaghan KEEHFEN T 4 v T 4 > 7 %AT
2R HARE E T OMET (Vo) . 300K TORRT
BPER (KTo) . E TORFBEBUZIRR (a o) 12
B L CLA T OFERDBTG B 7,
Vo=56.557(17) A
Kr,=162(3) GPa
ao=1.0(3) X10° K"

(Gonzalez-Platas et al.,

Keywords: hydrous mineral, § -AlIOOH, P-V-T equation of state
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Effect of CO; on the viscosity of soda melilite melt under high pressures

and high temperatures
Akio Suzuki* (Tohoku Univ.)

Soda melilite, CaNaAlSi,O7, is an end member of natural melilite, and melilite is a solid solution of
akermanite, gehlenite and soda melilite. The NBO/T ratio of the soda melilite composition is 0.67,
which is close to that of basaltic magma. Therefore, liquid soda melilite has been used as a model
basalt melt. The main goal of our study is to determine the effect of dissolving carbon dioxide on the
viscosity of silicate melts at high pressure. It has been known that volatiles are dissolved in natural
magmas and affects the physical properties. However, very few studies have been performed to
investigate the effect of carbon dioxide on the viscosity of silicate melts at mantle pressures. In the
present study, the viscosity of carbon-dioxide bearing NaCaAlSi,O; composition melts have been
determined up to 5 GPa. Viscosity was calculated using the Stokes equation with the correction of wall
effect. The movement of a metallic sphere in a sample chamber was recorded in X-ray radiography
image. We have used this technique to determine the pressure, temperature and compositional
dependence of the viscosity of silicate melts. A charge coupled device (CCD) camera with a YAG:Ce
fluorescence screen was used to obtain the X-ray absorption contrast image. Experiments under high
pressures and high temperatures has been conducted using the MAX-III apparatus installed at the
AR-NE7A station at the High Energy Accelerator Research Organization (KEK) in Tsukuba, Japan.
Brealey and Montana (1989) measured the viscosity of melt with soda melilite composition at high
pressure using the falling sphere method based on the quenching experiment. They reported that no
detectable change in viscosity was observed in sodium melilite melt with the addition of 2 wt% CO2.
In this study we adopted the in situ falling sphere method using the X-ray radiography technique. We
show that dissolved carbon dioxide decreases the viscosity of soda melilite melt, however, the effect on
the viscosity of soda melilite melt is much smaller than that of jadeite melt, which reported previously

(Suzuki, 2018).

Keywords: soda melilite, viscosity, carbon dioxide, high pressure, synchrotron radiation
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GHz ultrasonic measurement in DAC: Summary and future perspective

DAC TMES Vil D MR EEE LT
L—P—KE D7 U T U HELED AL
Hob T, OREFREOHIED
TERW, QFEE F CREOPH Y — 70834
AVEVROSKE —ZIZHL N TLEY, &
DOREN DD, TUNT o BEIED R S AR
Pt 2729 12GHz-DACIED B % 220114
EBBRAEL T, FFREhPTERR T, 20174F1C
DACH#EIOF R E I L= [1], 4lEl,
INETORBIRNMEF I THEELIT, &
BOMIEDORLIZI BB THREEIT,

B 11%GHz-DACE HIEDHESK TH 5, /N
v 77y RET 2 eI LT
T, GHzEFH I &2 R R~ S5 ET 5,

ARERR D FEER S AT L TKCL & NT A BE
DAY ¥ OPEH R E & FEhE L 7=, P
3 F R0 O FEAM I OV TS
FNCTREMZTAT 2,

PHIE ENATLC SNy 77y R
DORAFE HAT > T2, FHO A 5 sk o
P-SEHAIRG 2 0 LT 5, K212 5 i
DOYAGHE S CTHERR L7=SIE Ny 7 7 12w N

transducer
/ buffer rod
Al-film
diamond
anvils

sample
& ruby tips

I GHZ-DAC FRZDMEX
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Sound velocity and Mossbauer spectroscopy measurements of FeH,

Daijo Ikuta” (Dept. Earth Sci., Tohoku Univ.), Eiji Ohtani (Dept. Earth Sci., Tohoku Univ.),
Naohisa Hirao (JASRI), Takaya Mitsui (QST), Satoshi Nakano (NIMS),
Hiroshi Uchiyama (JASRI), Satoshi Tsutsui (JASRI), Alfred Q. R. Baron (RIKEN)

The Earth's core has supposed to be constituted by iron-nickel alloys with some light elements
such as sulfur, oxygen, carbon, silicon and hydrogen. Hydrogen is one of the most convincing
candidates among those light elements. In Fe-H system, FeH, (0=x<1) composition that takes
bee, fee, and dhep phases have been studied. Recently, FeH,, FeHs, and FeHs phases that
contains much hydrogen were reported at high pressure conditions of the Earth’s core. The
physical properties of these high-pressure phases of Fe-H are important as the constituent of the
Earth’s core and giant planets that are composed mainly of hydrogen. However, the physical
properties of these high-pressure phases of Fe-H compounds have not been measured yet. In this
study, we report the sound velocity and magnetic property of FeH, that measured by inelastic x-
ray scattering and Mossbauer spectroscopy, respectively.

OYPEIS, HIEBREZ 2R L T 5 AT REME
DHLWEE L TH, £7o, KEPRN

HEREZ T = > 7V & 10%R1% 5 Lo dk-
=y INEeEEMTE LT, %O

BUREE ATV OIS L HEES L, H
THAKFEIL, HERZ 2T 28 cFED
BHRMERHO—2EEZEZ BN TND,
Fe-H SR IZH W TIL, FeH A (0<x<1)
@ bee M, fee #1% LT dhep FHAYEI 51T
W28, A FeHo #H, FeHs#H, £ LT
FeHs tHEEDKFEEZ L EHT LM, H
EKEZITHYS T D @I iﬂ\f$wtéivt
W5, ZiL5H O Fe-HRICH BT 5 &L

DD EEZ LD AREREEDONEE
HRmE L LT, HERSRER R E
TRERTH D, LLERL, b
D Fe-H 3 O & JEAE D B 3 oW E LS o i
WZOWTIEEBRMRRENTFELTES
7. ﬁﬁfi%%%f%é

AWFFETlE. Fe-H RIZ fémfm@
FeH2 FH D553 2 FE i X BREGELIE IS
T, WtEE A AT 746k ;ofw
E LR EHRET S,
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Rheology of the subducted slab in the lower mantle

Shintaro Azuma*(Tokyo Tech. Kyushu Univ), Ryuichi Nomura (Kyoto Univ. Ehime Univ), Kentaro
Uesugi(JASRI/SPring-8), Shunta Doi, Takeshi Arimoto, Tetsuo Irifune(Ehime Univ.)

1. Introduction

The rheological properties of lower-mantle
materials are key to understanding the dynamics
and evolution in the Earth’s interior. However, the
pressure range of deformation apparatuses which
can achieve large strain is limited to ~30—40 GPa
due to a technical reason. We developed the
rotational diamond anvil cell (rDAC) which can
conduct deformation experiments with large
strain under ultra-high pressure conditions (~300
GPa), corresponding to those of core [Nomura et
al., 2017; Azuma et al., 2018]. In this study, we
conducted the deformation experiments of lower-
mantle materials using the rDAC.

2. Experiments

In this study, the mixture of bridgmanite
(Mg, Fe)SiO3 and ferropericlase (Mg, Fe)O,
which was synthesized from San Carlos olivine,
was deformed under torsion geometry using the
rDAC. The experimental conditions are ranging
26-130 GPa, 300-1073 K. Starting material was
grooved by FIB and the groove was deposited by
Pt as a strain-marker. Recovered samples were
cut by FIB to observe the deformation
microstructures  in  each  cross-section.
Deformation experiments were conducted at
BLA47XU, SPring-8 (Japan) and 3D visualization
of strain marker within samples was performed
every rotation angle of upper anvil of 5-30 degree
using X-ray laminography technique [Nomura
and Uesugi, 2016]. Stress was measured by
collecting X-ray diffraction pattern at twelve
different azimuthal angles, W= 0°, £30°, +60°,

+90°, £120°, £150°, and 180°.

3. Results

The geometry of strain-marker in cross-section
of deformed samples show nearly simple shear
(or general shear). Deformed microstructure of
recovered samples was observed using FE-SEM
and we determined the 2D surface area of
ferropericlase and aspect ratio of bridgmanite.
The deformation microstructures of the recovered
samples showed that ferropericlase highly
deformed and formed an interconnected weak
layer. On the other hand, the aspect ratio of
bridgmanite did not change with the strain,
indicating that bridgmanite has high viscosity
compared with ferropericlase. These results
imply that ferropericlase dominates the
deformation in the regions where large shear
strain occurs under relatively low-temperature
conditions in the lower mantle (e.g., mantle
portion in subducted slabs).
Stress in bridgmanite was estimated by using
diffraction peaks (110) and (112). Equivalent
stress of bridgmanite was higher than that of
ferropericlase. Equivalent stress of ferropericlase
is relatively constant with strain, whereas that of
bridgmanite shows the strain weakening during
experiments. This experiment was performed
under relatively low-temperature (<1073K) and
high-pressure conditions, thus the equivalent
stress in bridgmanite and ferreopericlase was
about three times higher than that in previous
studies [e.g., Girard et al., 2016].

Key words: rDAC, bridgmanite, ferropericlase, lower mantle, rheology
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Olivine-Spinel transition under uniaxial deformatie the condition of
shear instability
Y. Mori*1, T. Kubd, M. Imamurd, S. YamauchHj S. Koizum?, Y. Nishihard, A. Suzukt, Y. Higo®
Y. Tangé (*Kyushu Univ.#ERI, Tokyo Univ.3GRC, Ehime UniviTohoku Univ.2JASRI.)

1L ZC»IC

fifG - S dE RS & B 2 723 X 300-700 kmad
HEHEHEBICIIHERTE A Y v v oI
R BNEEL T3 & EFERHIn
2B, FDOAHNZRLIRED>T i
W, WA FEREETTAH) v oXE e
HEERS % [ IS AT - T, Z OZE) % iU
o BEL -, ¥ 7~ . acoustc
emission(AEHIE 2> & & A Wi R L gL 254
UAE&ERE-TWE, & 2 Cld—hTEH
BB BIFBE7ANVATIA PR
7AY T4+ OEE—MHIEEER D T
PAER ARG T 2,

2. KRBT

HAEWEICIZ. 7 74 ¥ 74 +(FeSIO) ¥
KBLP 7+ VAT 74+ (Mg2SiOy) % i
fufk % 7z, B T3 SPring-8 BLO4B1
ICERIE O D-DIA RIS EZATEEEE IC MAG-6
Bl %, $%FE Tl KEK PF-AR NE7ZX &
D D-111 FIHE 12 KAWAIL B2 L % fH 20A
AT, —ETEMEARSG BT 24 ) v v —
A ANV EBEZIT o 72, & b IC ASS
X HRIT 1 50-60 keVD TG B  X #f %
W A5 I 2 R0 X fRElT e 7V A
777 4 —HEEIT>TW5,

F72. D-DIA EEEAH W7 74V 7
4+ OB EBRECIZ 6o 2BRH T v E
N ZENFNDEICEEBRF % MifHT.AE
EEOT=2Y) v 7 %fToTW3,

Mg OEE DI, FiNEE, KT
DEEEBICBNTEEEARE L 2{To 7,
Z Dk, EIEMHOLEMEE CMEL, E
T T v e &AL 200-400um/h TE T
XA —EME CTHIR L (0.1-0.2 K/s)
—HhEMES BT 2 R EER % T

277,
3. EERHRLEZR
T7AXYTA Y2 HWEEBRTCIIELE

BB A TE T nwd, FiREEH
IZ R ¥4 LA (ahrensiteps B 2 %1 L 72 23
W ERHMHE D S D AE 23RN X 7,
L2 L 2 E ToERRBTIIELIEHIG DT
BETAEAALERTTCICHELTEDY
MBI O 7ot 22338 2 5N T Wi
W, SBRIEIAV VLA AR HET
2 WHAB S 1 D EE L BT - R
BRI TE L -5 A L EAL S h %
BLFPETH D,

—H. 7HNAT T4 b DEBRTIZ, BF
H¥Eic 17-21 GPa, 1000-1200 °Q 54T
2 A A (ringwoodite)ys H B L 3l
PR E W ERIR CHIEER 235153 5 |
M2 R b7, EoREME(Fig. 1)E /L%
. BRRTOEEE D 6X10%s1~2X105s
Lo, FiIRE%ICIL 3X105s1~8%x105stic |
ALTHh, FED L IIHEEIEE %
e L 7= lREEDR B 5

~20.2GFa ~20.7GPa ~19.6GPa
B ~880°C ~880°C ~1200°C

&

anvil displacement  750pm
anvil displacement Opm anvil displacement 350pm strain £~ 1%
strain £=0% strain £~ 8% before quench

before deformation during deformation (after deformation and ramping)
no transition no transition with transition

Fig.1 X-ray radiography images showing
uniaxial deformation during the olivine-
spinel transformation in Mg;SiOy.

WEEEBIC, 5%, FVevrvsliay
AOVIEIHZ SIS 2 HEE L, MR AE
FAEICLD R IIGNEEHL 2 ICT 5,
F7-. KAWAI Bl vic 8 o EBETF%
HY D 51 D-111 BUZS T2 2518 1 204 T HEfi
iToTEBY, 74 VAT 54 + 0
B EBRICB LT AEHIE 2 BT,
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Melting relations of the Fe-Ni-S-C system and-
the formation of superdeep diamonds
Yu Itami* (Okayama Uni. Sci.), Satoru Urakawa (Okayama Uni. Sci.)

RIRIZFET XA TEL FOZAFEES

150-200 km @ E#i~ > FAVNTARKT %, L
2L, BAHEMOMEI S LD iR~ ki
Mok RS ER Y A Y E FOFED
TR E SN T\ 5, Smith et al.
(2016) 1%, HIEREERY A YE RO—>
T& 5 CLIPPIR ¥ A Y& > RO@A Y HIZ[E
B L7 Fe-Ni-S-C AV F &AL, ZDOXA
YEVNR~ Y PVEBEE THRAAALT
A7 7O ki TEHRESE AN FINGAERR LT
EEZ T, AT~y MBBETOX
A¥EY FEREHEZHAONIT L L%
Hi)& LT, Fe-Ni-S-C RO EIERTAMNE
Bk % 15 GPa TiT- 7=,

R EERIZNN R~ L F T ek
&% vy, 15 GPa, 900-1700 K D5 TIT -
7o HFSHERIZR & 450 km (15 GPa) D~ v
NVIZAFIET D &4 Db 4L (Rohrbach
and Schmidt, 2011) (ZH-3&, Ni / (Ni+Fe)
=0.52 (H&EH) ICTHEELTWD, amEi
FRBHIAEE U CRERRBIZE & EPVA ([C K D E=
bW adT o7, F1o, T~y mkikick
DEAYEL RREEITS T,

15 GPa Ti% 1400 KA ETH A ¥E L R
Fe-Ni-S-C AL | & A7 %, 1400 K At T

IRIEARIZRALS [ (Fe, Ni)oC, (Fe, Ni)qCy] & 4k
595, FAYEL FEMETDHMORK
15 S VA AR B V3 B R FE 0D B ST ARV R T
DN, FREIREE 12 wt. %% 2 5 & BN
R0 %, v MV OREESEESEZET S
&, 15 GPa TIEF A YE L N & IAFT 5k
DT AK 5-15 wt. bDHFPHICH D & X
REDMMEAFNE 720 GG AL NinDH A
YEL RPHHT 5,

LEs~> Fv (6, 8 GPa) TIX, XA YE
VR & IAET 2D WRAH O fi K R SR VA AR I
PR O EEINTAEWIE D Lt 2 (Tsuno
and Dasgpta, 2015), -2F 1, RIE O
EREWIEEX A YEY FEKITIES &
Do —J7, FxOFERIE~ Y MVEBE T
BA YT RERNES & 72 2 i 5 IR
FANFET 22 &R, RS 450 km D~
> FIVOIREEITK 1700 K THY, —fkA7R
<~ MVIBERE TlEFeNi-S-C AV kb A
AYEY FPERINGD, —T7, ERiAL
AT EEOEEZ 1700 K LD 0720
TWeEEBEZ LN TWD, ZD7H, ATTH
TlEFeNi-S-C AV hBD XA ¥EY KA
BIINEETH D,
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Synthesis of nano-polycrystalline diamond (NPD) from stearic acid
and characterization of its microtexture
Hideaki Kawamura*, Hiroaki Ohfuji (GRC, Ehime Univ.)

We performed a series of high-pressure and high-temperature experiments using multi-anvil

apparatus and found that yellowish NPD-like diamond was obtained from a decomposition product of

stearic acid under high pressure and high temperature conditions. Recovered samples was observed by

TEM to characterize the microtexture of diamond synthesized from stearic acid. The formation
temperature of this diamond is about 800°C and significantly lower than that of previous NPD from
graphite. Thus, its formation mechanism may be different from that by direct conversion of graphite.

1. IC®HIT
FBHREETTDO 7774 P b0ERE
BHIC L o TCEHEREINDEF /M EAA Y
v F (NPD) (Irifune et al., 2003) 1%, #h
FHELEWEREEET 2 L2 bkA
THAE~NGH I TH S, Folf, 4 3%
WEICAT T ) Vi (CisHy0,) & W72
A, ek (12—25GPa, 2000—2500°C) X b
b KIRICRESM (800°C~) THEEG TE
HEEHET S NPD ko X4 v FAR4EL
52 REARRHE L. AHZETIE, 2D
TT YV VEE»PLAEK IS NPD BRX 4 Y€

Y FDOERKE, Z OV - A 5 R RFEL
IO WTHRET 3.
2. EBRFHE

EEERRICIE 2000 t v AFT v E AR
RERAL, HEYEL LTATT I VgD 3
WEATT Y VL~ 24 b ERERIC
HATPt 7 rficHALL. EHEE
413 10 GPa 3 X U° 17 GPa, 800—1400°C
TITV,  [INGURE D 30T 1L BEIR 7 ~ v 43¢,
UG8 XRD, SEM-EDS, TEM-EDS % fl\» T
To7-. TEM B D 7= o ki Rk o
YERIZ 13 FIB % L 7-.

3. BRLER

ATTIV Ve~ 294 b EEDHE

Brcix, 277V viEE AMICE A E T

2 O OYEPER I N MUNE XRD
S OFER, EFIC T e — PR X4¥YEY N
D BT IR DSBS T N, W THIRL TREF: 72 X
AvYEVY FXOEREINEZ L2007,
DS H b FIB TERL L 72 8 iE 3k o
TEM 815 21T > 72 & T A, hifk<5~20nm 1%
EoXxA XYY FPTHEKINE Z LHBHSL
Mlirol, BTREITCTIEAL—-X7Y v
TRE—=VERTEDS, F ) XAYRT
W7 VAL TEALTVwEEFZS.

—J5, AT TV VBBOREHFEYE E LT
A, FIGREHI A TIE A B E R
o7z, TEM BIHEOHE, <7494
b & S & 2 72 EER o [IGRE & [FIER IS 20
nm LT OfRD CTHIR R XA ¥ E Y F XD
305, 02~10um 1 L DEMBLEE TN D
Do, fcn&@%&% X, 277
VBB L BRICER T EEZLND
H,O *° CHy 72 & @?’ﬁ%‘[‘é’eﬁkﬁﬁ%fﬂé 3\
BEAEOIETCEA YV FEHFEL T
RS 5, HTE, KREFICET 22
TTVVEIrPSDF ) SFERAAYEYF
DIEE A 51 = X L ORI CTH R 5%
FEIToT\n 3,
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Incorporation of Ga*" into CaTiOs perovskite

Takaya NAGAI* -

Masaki OHGURO * Naoki TAKAKURA (Hokkaido Univ.)

Toru INOUE (Hiroshima Univ.), Toru SHINMEI (Ehime Univ.)

Incorporation of Ga** into CaTiOs perovskite at high pressure was investigated. Synthesis experiments
at high pressures were performed at the GRC, Ehime University (This work was supported by the Joint
Usage/Research Center PRIUS.). Incorporation of Ga®" into CaTiO; perovskite occurs in the CaTiO;-
CaGaO, s system. The system shows the eutectic relation and the eutectic temperature seems to be below
1200 C even at 15 GPa. Solid solubility of the CaGaO, s component in CaTiO; perovskite at 1200 C is
ca. 10 mol% at 1 atm, ca. 40 mol% at 5 GPa, ca. 20 mol% at 10 and 15 GPa. A large solubility of the
CaGaO, s component at 5 GPa may be related to the stability of CaGaO, s phase with the brownmillerite-

type structure.

T AT T~ > FVEY) T O BE B E
ThoHr7 Y vy~ A bD 3 ADOA A
UThDH Al OEEORBEIZOWNT, 7Fne
THEM) CaTiOs X T AHA FafE->TT 7
B—FZ{ToTW5, AEIE, Ga¥DEEIZ
DNWTHET S,

KRAET TOERKERIL, LiHERF TR
i~y 7 NVIEEZRCCERL, @ET (5,10,
15GPa) TiX, PRIUS L[FEFIHAMFFED YR —
FOTF, ZIEKF GRC IZEWTIHE~ L
F7 eV S R AR AL A AV T S
L7, mEFERIZEIT 57 bt TELS
mm, JEBARIT—0 14 mm O HDOE W,
F£72, 5,10GPa DERTIZZ 77714 K, 15
GPa Tl LaCrO; # b — & —#1 & L CHW -,
[EEEHE, XRD & SEM-EDS 23 #7 CRlAfi
T o7,

CaTiOs 1 7 A J A h~D Ga*> DEEIZ,
JEAC L B3 Ga¥ s Tit & @ 246, 3
b blig/KE %4 U5 CaTiOs-CaGa0ss % &

LCEZY, BEMIZES RO 7 A
A4 MEEE LCailrfECh o7, 72, 2
O RITILEPIRICH VO, LFEHEEEIL 15 GPa
WZBWTH 1200C LN Tho72, GaD[E
WEDOIE NI, CaGaOys Ky E LT, K
SIETTIER 10 mol% Tdh - 7278, 5GPa T
I3 40mol% & A L7, LinL, EbiHm
JE£F 10, 15 GPa TIHf 20 mol% & i L7z,

AR OFERIL, Ga¥ N K&E T Tl 4 Bz
EifteZ L, Fz, Ga¥ DN 6 B, -
LM A4 BNDT T IT T4 MlkEEE
F5O CaGaOys FHAR KL F TIEFFE L2200
&, EbIL, A b 25GPaf IO
FIF Tl CaGaOas HHMNLE L I B = &

(Kahlenberg & Shaw, 2001) 72 & LB L T
WoLHnh Ly, 37725, 10,15GPa T
Ga>* D EVE B A L7 Z &%, 4 B
Ga*' % AT 5 CaGaO,s M EDET) Tl
TETRLIRD I EHBERL TV D ATRENE
ndb,
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