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[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)
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9:30 AM - 5:00 PM

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

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

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

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

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

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

Universitas Gadjah Mada)

9:30 AM - 5:00 PM

[R8P-12] Reaction microstructures in corundum-bearing
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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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[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)
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Size-dependent residual pressure of fluid inclusion in mantle xenolith
Yuuki Hagiwara* (Hokkaido Univ. Sci), Junji Yamamoto (Hokkaido Univ. Museum)

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

inclusion size, and mineral species.
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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.)
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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
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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 &
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Keywords: nanoparticle, coalescence, undercooling, volcanic glass

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

@Japan Association of Mineralogical Sciences.
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Reexamination of the relationship between Sambe—Ukinuno and Sakate

tephras based on refractive indices and chemistry of tephra components
S. Maruyama* (KFT), T. Yamashita (KFT), A. Hayashida (Doshisha University),
T. Hirata (The University of Tokyo), T. Danhara (KFT)

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,
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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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[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.
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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 ¥
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HoHTIC X B IR AL AR &2 HIE L, WAL
SRR D R AL 7 — & 2 & G FE % 3k
W 5. GIETR D IRE (200~300 F) % 2840 & &
7= EER ATV, N o b E il &t
BT % IAREEE % Kk 5. FERFRFRT 12 8 Ff
fMlTh 5.
FKERDOFER, 200°C DFEERICHE T, B
FLEL D (Mg+Fe)/Si E A HIZHT 1.8 T IR AE
ICE L 72, —J7 T, 260°C, 300°C DEERICE
WC, VAR D (Mg+Fe)/Si EVILIZZ T
112,07 ThHH, EFIREIEL 2o 7.
TN DRHRIL, AL AADEEDBIELF
BRI TH DL L ERRET S, Si DIBEBHHLAK
ZHLHE L L 72 200°C, 260°C, 300°C I ¥ 1F % 2>
Ao B A DIEFFIE L (rsi026aq) (mol m2 s1) DXL
X ZFNZEN-62,-75,-79 &, IBEREL RS
13 EICHEE L T B ER 2 7. SEERAE R A AR
HWERIcLoTcEwTAMLL, TR WTEE
FEOMERCEALSOSEE R & R L 72, R,
250~300°C DHIFHTIE, WHECAEL G DHEE
XA b AADERERE L — L7, —HT,
250°CLA T T, MERCECRIE DEE X2 A
LA DIRIEE X VE» o7, 206Dk
B3 250°CLA ETlEd A b A A DIEIREDSIERL
ARG R BE L, 250°CELFcldflo 7o
t ZAPRMERCE LG BRE L TnwBd T kR
AN R

SOCEEE, WERCAEILIER], KRBTSR, 2A0AHR
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Formation conditions of epidote in lower crustal olivine gabbros of

the Oman ophiolite

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

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

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

kA RS SR & RV E R 7 g
BT, BRAZEBLT, HD5WITE
AKARE LTRSS BT D23, TALOAD A
FPERVNVEIZIB W T BB ME T L, i
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Wity do 2 WITBOKIR & Z DI IZIE IR E
0] ?m760;®@%5®“ﬁi me
BN 7 7T 0 REEERIC
T£<%&éhfwé_&kﬁ%%f%éo
ﬁ%ﬁ,ﬁﬁﬁ,ggﬁﬁ,%ﬁﬁ®%ﬁk
FHACIE, 4 PIE R Skt R BRI
%ﬁ&ﬁg%#fﬁﬁﬁﬁﬂﬁDthé
loZ &AL TRY, FEDMRERM (4]
ATk EAH) TOBUKIEE O T 27~
ANRAE IS AN

M BAABENNERTIE, 2AbAAT
ERCANRICE 2N TR Y, TOJRDIERR L
; ;tl%ﬁﬁﬁ‘é?#ﬁ%ﬁ Z5E DA+ RRIEA D
ELTWDZENRZN, —F, FNUREA
OB 2 kA 1T Rke A &3 FET S
PMERTA & DRRIRRIBEE 2 7R S 720, B
HETAEET, 589 anteEscafbiEm &
FIREEED T D I LIRFOEEE DO b & THAE
CAF2 OIS L, SRl 1E & 0 BRALRy 72 B
HCTALDZEEZRLTND,
Keywords: Oman Drilling Project, lower crust, olivine
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. IILBHIC

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.

1.70

% 1.68 Minor 504 .

2 1.66 | *,

g I .

%1.64 e 8 o ® oo

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

200 250 300

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

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

ZAL DFE R R

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

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

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

H%L%“ ik B2 75 WL [l B 2

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

R gL & Z5%

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

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

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

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

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

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

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

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

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

Excitation(nm)

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

400

75
Y
S

[
1=
S

250

220

300

350 450

Emission(nm)

1. 3R~y

Std Ce*0,

Std Ce*PO,

CagCel ] (PO,),
JEER

Normalized Absorption (a.1.)

5650 5700 5750 5800 5850

Photon energy (eV)
2. XANES HI7E R

Keywords: apatite, phosphate, cerium, photoluminescence X-ray diffraction, XAFS
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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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Mineralogical study on acicular magnetite exsolution in plagioclase
Ryo Sugaya*1, Masahiko Sato1, Toshihiro Kogure 1(1. Univ. Tokyo, Sci.)

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

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

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

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

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

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

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

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

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

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

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

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

Keywords: Magnetite exsolution, plagioclase, paleomagnetism, biotite

*Corresponding author: r.sugaya@eps.s.u-tokyo.ac.jp
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I/ A MIEFEND XEEF TR Z VLY
RANME—, AE—E (Bl 2—), FRB—8OUK - 39),
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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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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.uw TR U

90°C 1h
A Py
80°C1h

E
= 70°C1h
2 st AN b 70C1
g 60°C1h
8
— / -
O 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,

-R2P-10 -



R2P-11

S EwYF T

"I AZII KD

BRE7AEX

B ETE, SEAREOL CGRAEKREED)
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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 OAMIETIE, 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 ¢ WiCEELRER O
TR SERE T, 7—A8IcEtE T o
VR EEICHRER AN RN SR, SRR
H72 D5 #EiﬂTVKOGJT@ﬁ%T
BHIRF D /X2 RN AZ HAZAE A T2k DS HERR C

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

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

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

Figure 1. B DT — 2D CL A A —

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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.

Keywords: Basic Schist, Kanzaki-Saga, western extension of Renge belt, Origin.
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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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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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#wOREHZE L TIL 400-280 Ma OAEEME
UNaLEELRTRESBRD, ZORSR
X, SEIEER L EBFE O T, R L a
COBERIZEREEND D Z L AR L.,
HOIRB AR T AT L RFEEIZ L
aHERICEDBEHO RS T RALE L
5,

[ BE
(L3S
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Pressure—temperature condition of pelitic gneisses from the Mutis

Metamorphic Complex, Timor Island, Indonesia

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

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

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

dating will be conducted during the presentation.

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

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

(Hiroshima Uni. Grad. Sci)

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

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

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

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

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

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

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

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

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

References: [1] Osanai et al. (2017) Geol. Soc. Japan, 123, 10, 879-906. [2] Dasgupta et al. (2013)
Precambrian Research, 227, 247-258. [3] Chatterjee et al. (2017) Lithos, 290-291, 269-293.
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. (HEKT), BEWOCEE (JAMSTEC - &%= 7 )
Deformation characteristics of constituent material of slickenside
J. Ando" (Hiroshima Univ.), T. Tomioka (JAMSTEC), H. Kagi (Univ. Tokyo), T. Hirose (JAMSTEC)

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

WA KRBT 2808,
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: AMRICBOWTRDEERBRL E
LD, 1) HEALTWEEEORRICA T 5 T
PEATE ) & TEERE) A%, Wi mUrfs (49 50 pm
- 100 pum) IZEHFTLHZELTHELD, 2) &
DFIB500 pm — 100 pm OFEMLIE, FEFREIC L
ST INTZT ) A XA — )L DR+
PO I TS, Z2LT, ZOF /%A
AR — VORI RE (ThRbbTF ¥ —
NI, ARE & KRELA TIEAfRA) T
B DN oT, 3) FEBROFERI I,
TFEDG )] & T30 FEfE) BRI 5 &
EBITEBA DRI IR L, 1o TEEER
B BIRTTAZERHonERST, FL
TRAICHEE /2 2 &0, Wi sl cEbi
TWDERTIE, ERERICEERENK
0.2 EL /g THD, ZDZ LT,
— BN ER I N WX, 7 V—7
Wi EENZ D72 25 2 & BB T 5,
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Deformation characteristics of antigorite serpentinites

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

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

XU®IZ: TrF T4 MAtIERUE 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,

WFEFE ABFZECTIX, 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,
FRERLEEBE: RIS L 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
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e b3 AT LTV D, R AE 2 L, K 10
um OFRK Atg DO[010] 23 F-AEE 2 AT,
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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
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Constraint on the low-temperature mylonite and phyllonite formations

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

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

F A MEOEFET phyllonite 23RS L7~
LHEEEND.

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

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

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

ROk T, HAS, KA OVRE 7R
X, S AA+RERAREA+ A HEER
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PA M+ ar+¥ ) F A DOHMME
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HEANALND. < AA1EMIE CHRIL S
BIZHEL LTS, L AAFOWMUNS
A MAFEWITT R TH 1.85 Ga DFAR
. L AADBIIC—EEA S D E
FFA MR, Y IZZ LV 1.8 Ga DR
B ICHE LT Y IZETe 250 Ma O fE: (£
A LEIAF) ICEEHZ LN TN D, BE
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, BEREBICHAHEA ST, &< AHITHE
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Ca MR AR & 73—, ARG & O#E
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- R8P-16 -



