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Poster presentation | R1: Characterization and description of minerals (Joint Session with The Gemmological
Society of Japan)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC | ePoster Session
R1: Characterization and description of minerals (Joint Session with The Gemmological
Society of Japan)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-01] EPMA + LA-ICPMS analysis using 1 : 2 glass bead

*Eiji Nakata®, Mei Yukawa' (1. CRIEPI)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-02] Transmission Kikuchi diffraction analysis using a SEM apparatus and its application to fine
grains within ultramylonitic peridotite

*Yohei Igamil, Katsuyoshi Michibayashi? (1. Kyoto Univ., 2. Nagoya Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-03] Chemical features of high-salinity fluid inclusions in quartz crystals from Oohinata acidic rocks,
Nagano prefecture.

*Masanori Kurosawal, Takuya Tsuda? (1. Life Environ. Sci., Univ. Tsukuba, 2. Grd. Sch., Univ. Tsukuba)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-04] Ore and skarn minerals of the Umegakubo deposit of the Naganobori cooper mine, Yamaguchi
Prefecture, Japan

*Yuka Kubotsul, Mariko Nagashima? (1. Yamaguchi Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-05] Ore minerals of the Ichinosaka silver mine, Yamaguchi Prefecture, Japan
2(

*Miyako Okatanil, Mariko Nagashima? (1. Ubekousankonsarutanto, 2. Yamaguchidaigakuin « souseikagaku)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-06] Arsenic-bearing minerals (arsenic, zykaite) from Tozawa, Gunma Prefecture

*Takashi Yamada?, Yasuhiro Kosugez, Takashi Fujiwara3, Takashi Ishibashi® (1. Friends of Mineral, Tokyo/Masutomi
Museum of Geo-science, 2. Friends of Mineral, Tokyo, 3. Masutomi Museum of Geo-science)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-07] Whewellite from Ishidera, Wazuka, Kyoto Prefecture, Japan

*Yohei Shirosel, Kenji TsurutaZ, Norimasa Shimobayashi3 (1. Grad. Sch., Ehime Univ., 2. Kyoto City Univ. Arts., 3.
Grad. Sch., Kyoto Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-08] The higher hydrated analogue of zaccagnaite from the Ikuno mine, Hyogo Prefecture, Japan

*Masayuki Ohnishil, Norimasa Shimobayashiz, Daisuke Nishio-Hamane3, Shoichi Kobayashi4, Takeshi Hisano® (1.
Non, 2. Sci., Kyoto Univ., 3. ISSP, Univ. of Tokyo, 4. Sci., Okayama Univ. of Sci., 5. Kwansei Gakuin Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-09] Matsubaraite, rengeite, tornebohmite-(Ce) and rare minerals in Osayama jadeitite

*Daisuke Nishio-Hamanel, Mitsuo Tanabe (1. ISSP, Univ. of Tokyo)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-10] Mineralogy of garnet from Mt. Kutsuna, Matsuyama, Ehime Prefecture

*Shota Oshimal, Yohei Shirose? (1. Ehime Kensetsu Consultants Co.,Ltd, 2. Grad. Sch., Ehime Univ)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-11] Occurrence of zeolites in Tsuo andesite from Nagato City, Yamaguchi Prefecture, Japan

*Mariko Nagashima?, Miyu Nishioka? (1. Yamaguchi Uni. Sci. Tech. Innov., 2. Yamaguchi Uni. Sci.)
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9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-12] Alteration of boninite and the phillipsite formed in its amygdale

*Yuki Inouel, Kazuhiko Shimadal, Mana Yasui?, Atsushi Yamazaki?, Hiroshi Hagiya4, Jun-ichiro Ishibashi3, Tasuku
Akagi1 (1. Kyushu Univ. Sci., 2. Waseda Univ., 3. Koube Univ., 4. Tokyo City Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-13] Formation process of secondary minerals in hydrothermally altered basalt from Kouragahana,
Shimane Peninsula, Japan

*Shuichi Ito!, Mariko Nagashima (1. Yamaguchi Univ.)

[ Poster presentation | R5: Extraterrestrial materials ]

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC | ePoster Session
R5: Extraterrestrial materials

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R5P-01] Thermal and shock history of diogenites on the basis of the occurrence of silica minerals

*Rei Kanemarul, Akira Yamaguchil’z, Naoya Imael’z, Atsushi Takenouchi® (1. SOKENDAI, 2. NIPR, 3. Kyoto univ.)

Poster presentation | R7: Petrology, Mineralogy and Economic geology (Joint Session with Society of Resource
Geology)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC | ePoster Session
RT: Petrology, Mineralogy and Economic geology (Joint Session with Society of Resource
Geology)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R7P-01] The formation of ultra-refractory peridotite from the Kamuikotan belt, Hokkaido

*lkuya Nishiol, Tomoaki Morishital, Keita Itanol, Akihiro Tamura?, Yuji Ichiyamaz, Shun Takamizawaz, Shoji Arail (1.
Kanazawa Uni., 2. Chiba Uni.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R7P-02] Occurrence and formation mechanism of libethenite from Arakawa mine,Akita prefecture,
Japan

*Teruhiro Suzukil, Yuho Fujimakil, Takuya Echigol, Yasushi Watanabe® (1. Akita Uni. IRS.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R7P-03] Crystal seze distribution analysis of mottled anorthosite in the Bushvelt complex, South Africa

*YOSHIDA SHUHEIL, ECHIGO TAKUYAL, WATANABE YASUSHI! (1. Akita University. Graduate School of International
Resource Sciences)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R7P-04] Compositional variation of talc in thermally metamorphosed serpentinites from SW Japan

Daisuke Miyamotol, *Toshio Nozaka? (1. Okayama Univ. Sci.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R7P-05] Chemical composition of tourmaline from Li-pegmatite of Myokenzan, Ibaraki prefecture,
Japan.

*Hotaka Ishizawa?, Takuya Echigol, Yasushi Watanabe? (1. Akita Univ.)
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[ Poster presentation | R8: Metamorphic rocks and tectonics ]

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC | ePoster Session
R8: Metamorphic rocks and tectonics

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R8P-01] Different growth timings of host garnet and inclusion osumilite in a garnet-sillimanite gneiss
from Rundvagshetta, the Liitzow-Holm Complex, East Antarctica

*Kota Suzukil, Tetsuo Kawakami® (1. Kyoto Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R8P-02] Chemical compositions of garnet from felsic granulite occurring in the Bohemian Massif, Czech
Republic

*Mio Naito!, Kensuke Yamane?, Daisuke Nakamura?, Takao HirajimaZ, Martin Svojtka3 (1. Okayama Univ. , 2. Kyoto
Univ., 3. Academy of Science of the Czech Republic)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R8P-03] Research of Sanbagawa crystalline schists in Shibukawa region, central Japan

“Yuki Tomioka?, Kouketsu Yuil, Michibayashi Katsuyoshi (1. Nagoya Uni. Env.)

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

[R8P-04] Origin and metamorphism of serpentinite in the Suo metamorphic rocks in the Nichinan area,
SW Japan

*Shunsuke Endo!, Makoto Okamotol, Taiki Nishikawa? (1. Shimane Uni.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R8P-05] Geotransect across south of Singhbhum Craton-Rengali Province-Eastern Ghats Province, India:
Multiple orogenic belts of contrasting age and tectonic evolution of Eastern Indian terrane

*Kaushik Dasl, Sankar Bosez, Gautam Ghosh?, Proloy Ga nguly3 (1. Hiroshima Uni. Sci., 2. Presidency Uni. India, 3.
Kazi Nazrul Uni. India)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R8P-06] Geochronology of calc-silicate and related rocks in the Mogok Metamorphic Belt, Myanmar

*Zaw Htet Htet}, Yasuhito Osanail, Nobuhiko Nakanol, Tatsuro Adachil, Khaing Nyein Htay2 (1. Kyushu Univ, 2.
Gemological Institute of Myanmar)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R8P-07] Nature and timing of anatectic event of the Hida Belt (Japan): Constraints from titanite
geochemistry and U-Pb age of clinopyroxene-bearing leucogranite

*Hironobu Haradal, Tatsuki Tsujimoriz, Yoshiaki Kon3, Shogo Aoki%, Kazumasa Aoki® (1. Grad. Sch. of Sci., Tohoku
Univ., 2. CNEAS, Tohoku Univ., 3. AIST, 4. Akita Univ., 5. Okayama Univ. Sci.)

[ Poster presentation | S3: Tectonics of East Asia (Special Session) ]

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC | ePoster Session
S3: Tectonics of East Asia (Special Session)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[S3P-01] Detrital zircon U-Pb dating of Paleozoic high-pressure metamorphic rocks in northeastern
Japan

*Ayaka Okamoto?, Yuji Ichiyamal, Hisatoshi Ito? (1. Chiba Univ. , 2. CRIEPI)
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Poster presentation | S1, S4: Earth materials science related to igneous processes and plate convergence region
(Joint Special Session)

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

S1, S4: Earth materials science related to igneous processes and plate convergence region
(Joint Special Session)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[S4P-01] Faulting process accompanied with talc concentration following metasomatism of gabbro

*Takeyoshi Matsunagal, Junichi Ando?!, Das Kaushik?! (1. Hiroshima Uni. Sci.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[S4P-02] Kinematics of Main Central Thrust estimated from microstructure of mylonite, Himayala

*Hirotoshi Kotama?, Jun-ichi Ando!, Kaushik Das?, Dyuti Prakash Sarkar! (1. Hiroshima University)
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Society of Japan)
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9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-01] EPMA + LA-ICPMS analysis using 1: 2 glass bead

*Eiji Nakatal, Mei Yukawa! (1. CRIEPI)

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

[R1P-02] Transmission Kikuchi diffraction analysis using a SEM apparatus and its application to
fine grains within ultramylonitic peridotite

*Yohei Igamil, Katsuyoshi Michibayashi? (1. Kyoto Univ., 2. Nagoya Univ.)

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

[R1P-03] Chemical features of high-salinity fluid inclusions in quartz crystals from Oohinata
acidicrocks, Nagano prefecture.

*Masanori Kurosawal, Takuya Tsuda? (1. Life Environ. Sci., Univ. Tsukuba, 2. Grd. Sch., Univ. Tsukuba)

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

[R1P-04] Ore and skarn minerals of the Umegakubo deposit of the Naganobori cooper mine,
Yamaguchi Prefecture, Japan

*Yuka Kubotsul, Mariko Nagashimal (1. Yamaguchi Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-05] Ore minerals of the Ichinosaka silver mine, Yamaguchi Prefecture, Japan

*Miyako Okatanil, Mariko Nagashima? (1. Ubekousankonsarutanto, 2. Yamaguchidaigakuin *
souseikagaku)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-06] Arsenic-bearing minerals (arsenic, zykaite) from Tozawa, Gunma Prefecture

*Takashi Yamadal, Yasuhiro Kosuge2, Takashi Fujiwara3, Takashi Ishibashi3 (1. Friends of Mineral,
Tokyo/Masutomi Museum of Geo-science, 2. Friends of Mineral, Tokyo, 3. Masutomi Museum of Geo-
science)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-07] Whewellite from Ishidera, Wazuka, Kyoto Prefecture, Japan

*Yohei Shirosel, Kenji Tsuruta2, Norimasa Shimobayashi3 (1. Grad. Sch., Ehime Univ., 2. Kyoto City Univ.
Arts., 3. Grad. Sch., Kyoto Univ.)

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

[R1P-08] The higher hydrated analogue of zaccagnaite from the Ikuno mine, Hyogo Prefecture,
Japan

*Masayuki Ohnishil, Norimasa Shimobayashi2, Daisuke Nishio-Hamane3, Shoichi Kobayashi?, Takeshi

Hisano? (1. Non, 2. Sci., Kyoto Univ., 3. ISSP, Univ. of Tokyo, 4. Sci., Okayama Univ. of Sci., 5. Kwansei
Gakuin Univ.)
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9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-09] Matsubaraite, rengeite, tornebohmite-(Ce) and rare minerals in Osayama jadeitite

*Daisuke Nishio-Hamane!, Mitsuo Tanabe (1. ISSP, Univ. of Tokyo)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-10] Mineralogy of garnet from Mt. Kutsuna, Matsuyama, Ehime Prefecture

*Shota Oshimal, Yohei Shirose? (1. Ehime Kensetsu Consultants Co.,Ltd, 2. Grad. Sch., Ehime Univ)

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

[R1P-11] Occurrence of zeolites in Tsuo andesite from Nagato City, Yamaguchi Prefecture,
Japan

*Mariko Nagashimal, Miyu Nishioka? (1. Yamaguchi Uni. Sci. Tech. Innov., 2. Yamaguchi Uni. Sci.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-12] Alteration of boninite and the phillipsite formed in its amygdale

*Yuki Inouel, Kazuhiko Shimadal, Mana Yasui2, Atsushi Yamazaki2, Hiroshi Hagiya®, Jun-ichiro Ishibashi3,
Tasuku Akagil (1. Kyushu Univ. Sci., 2. Waseda Univ., 3. Koube Univ., 4. Tokyo City Univ.)

9:30 AM - 6:30 PM JST | 12:30 AM - 9:30 AM UTC
[R1P-13] Formation process of secondary minerals in hydrothermally altered basalt from
Kouragahana, Shimane Peninsula, Japan

*Shuichi Itol, Mariko Nagashimal (1. Yamaguchi Univ.)
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EPMA + LA-ICPMS analysis using 1 : 2 glass bead
Eiji Nakata*, Mei Yukawa (CRIEPI)
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Keywords: 1:2 glass bead, EPMA, LA-ICP-MS
*Corresponding author: nakata@criepi.denken.or.jp

@Japan Association of Mineralogical Sciences.
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Transmission Kikuchi diffraction analysis using a SEM apparatus

and its application to fine grains within ultramylonitic peridotite
Yohei IGAMI*(Kyoto Univ.), Katsuyoshi MICHIBAYASHI (Nagoya Univ.)
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[1] Bernard et al. (2019) Geochem. Geophy. Geosy. 20, 3469
[2] Keller & Geiss (2012) J. Microsc. 245, 245.

[3] Trimby (2012) Ultramicroscopy 120, 16.
[4] Kakihata et al. (2021) in review.

Key words: transmission Kikuchi diffraction (TKD), EBSD, olivine, ultramylonite, peridotite

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

@Japan Association of Mineralogical Sciences.
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Chemical features of high-salinity fluid inclusions in quartz crystals from
Oohinata acidic rocks, Nagano prefecture.
M. Kurosawa* and T. Tsuda (Univ. Tsukuba)

Daughter minerals in polyphase fluid inclusions of quartz crystals from quartz veins at the Oohinata acidic
rocks, Nagano, Japan, were analyzed with a SEM—EDS to examine chemical features of highly-saline and
sulfidic hydrothermal fluids from granitoids associated with polymetallic ore deposits in Japan. Many
crystals of rock salt, sylvine, pyrite, chalcopyrite, anhydrite, feldspar, muscovite, rutile, barite, sphalerite,
fluorite, loellingite, galena, molybdenite, monazite, and vanadium-rich hematite were observed as daughter

crystals in the inclusions
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BEARSRFENFIE L, WMAREUAEME L TEED
ZHHEAAEMNEEi, ZORONHREREE L
TEEORE - ) Al - sk h)~>

AR - A v I DB O SRERSE -
TEERGE - RERGL - AE - EHan A - WU EA -
E%ﬁuw%wﬁﬁihézk,%ﬁﬁﬁkb
TB+:Mg-Al-S-P-Ca*Ti*Mn-Cr-
Co*Ni*Zn-SnZEDLENGFETDH & %?E(
H L, F72, ZUHICHES & BUKFRE
%ﬁ?%%%ﬁﬁ%ﬁ\ﬁm%@ﬁﬁﬁké
ZEEERMLE, ABNE, S5lEHE, AU
EHOKIRIZ SRR 2 I, BOKIRIE DL
MrsblimatdsZ iz,

BN, BB RAAFEET O KSRV D

AT T 2 K H mls s o A8 PR
AU B LTz A iR O A 5 BLRS db O 2 A8 i
WaFEWE W, fEfmPoEEREEREA
WIIEMEEY T, 2HEFHRZIICIKRE,
AP R~ERICEIZHOEM L ZEEN
%o AENIZMHIREREAEY O EILIRESS
FEELA W DT H A i - 7838 L[5 ) % SEM-EDS
THWNT 52 & T, KOS Z B LT,
T ORER. ZHHEEYOEEALIRE X
542°C. HEiEFEK) 56 wt% NaCl T, 2fHaA%
DOHBVEACIRE LK 380°C &, SeATarzeCEIRIE
7> 2004; Ishiyama et al. 2006) & 1FIF— L
oo ZHOAF ORI ICIX, Bzl
RO - dA - MEEREL - ORI - EIKERIE - £
T XA - NV NCECREIL AR LT,
EEE ADIER AR B S5 R
R TR IS . SR TER S
ToZ LIXHREIZ R o T2y, AIRERSNI
SNTRD =D, AR AT I
X< En 5 Ag, Se, As, Bi, ShZED &A%
E@wuf%iﬁf))’)ﬁ_o ZDZ k i EWﬁdﬁé‘
<. E&{KE’JVCEML% B, IR SRR
FTCICS Rkt R % 5 LRUKIIRZ 7 IT K
HTEbZ 0, Z2EBRSIKE KT 546
AR OZMETHDLZ L2 RBELTND, %
SeIlUAE RE R b BRI K - T EEEERIC
KRERIENY 2Fo L &, RS DJE
b LAt A itk 524 7 CTh b
ZEbHmbENTWD, A%, RIEHNIZ A
N7 EHEE SN D BUKIRFPICIRE T 5 ou
IZOWTHLRFTEITH TETH D,

Keywords: Fluid inclusion, daughter crystal, SEM, granite, hydrothermal fluid

*Corresponding author: kurosawa@geol.tsukuba.ac.jp

@Japan Association of Mineralogical Sciences.
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AR = REWRILENZENIZET S
LAY & R DIV D HFE R
FEEEAL - KEEHT (LA K - AR
Ore and skarn minerals of the Umegakubo deposit of the Naganobori cooper
mine, Yamaguchi Prefecture, Japan
Yuka Kubotsu* + Mariko Nagashima (Yamaguchi Univ)

LR SERR TSI L R B Lo AR ndE L 7 &
DEFIA TV PR DPEEAEET D, KER
PR P BB E S 5 BB L X E N Ay
DEEHLTHD. XML OFLRITKE A
IREVAEDILTERBEE DN EA L, SbER %
L2 BT I Lo TR ENT. (Hexa RIF
7>, 2014).  Kato(1916)iZ X 0 AE DAL B
JENZ D T ODFRIZ O CRLE AR
D372 &7z, Nagashimaetal. Q02DIZ LD &
B GUESLA OFEWFHIRHEA I b s &
7e. LML, REFHLSNOIATA T
I SR DRI o LR R X
DN ZFUTUVR, AREFFETIE, fEDILfE
FABEE D Dl bR TN A R & T
5. MEDSEEGLO X ) DB EIR S U8 Ok
WA O AR A Nz L, TRk
WREOIREE A HEET D, £, fEDILTE
MBEE BT 2 SR PO T2 2 & T
TN OFLFA A G o LR AR D18
WG 5.

HENEEHUIAE D (LA REES 7> 55 250m P52

P& L, IR EARECHER TN D
(Kato, 1916). HERTEHLO XY I HEHL L 723
BHIEEIR G A BV, BERA— 7 o AT
N, Woruap AR, BEEKLEEETD
P, AEREAKE SN, MEDT
ITEEIR AT A TV DRRC BT 5. Ay
TIEEIR A, U ua, BHRaR RO
7. EERAIIDEDOSS~ T B A TH
AN/ =V 21 b o RANET=y S QAN S o §

Keywords: naganobori, copper, skarn
Corresponding author: 9dai4krz@gmai.com

@Japan Association of Mineralogical Sciences.

MRy s LTe. HRMEEA XERIR A A /L
> "C Hdss.4s-9637Di027.73.64J01.00.24.14, EEIKAT—H
7 v A7 ATV T Hdi724.96.16D1027.73.64303.23-15.35
LREN, EHHORENT B IRAY A £
O, EEFLATEYIIBIRGL & ESPLTH Y,
FEICBEHRPL AN F 35 . ABFJE Tl Kato(1916)
THE SN Z T, & Bifiy, & Te
L, & Ag#iM, & Co SR sz,
MEDSEEGLOFEAFEW) O dis HNEFF I XA B
HNCE Cudiihy, AT HHEINCE Co 514,
I LERIICE Bidi, & Tedidn, & Ag
94, & Pob L, WEENCE ShIMTH D &
£ F AV W T o W et o R s M e I [
EREL & 7 4 T~ PLOBEARRRA R DD =
LD, E BT D BRI R 2
bolebBEX LD, MENEYLE SIETHI)
HILE L TE BidiY), & Tedidn, & Agdk
W, DRET DT LMD TS OHITRAH
IICEAEACFEET D LB X BD.

X 1. BESASEBn)N O EHFE(Cep) & 7 4 F
~ Y HE(Wit) D Bl AL
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AR A™H— / xR 1L fiA O IRF R
[ SEiaF (FEEpEa Y2 o ) - kg B (LUEK - BIEFY)
Ore minerals of the Ichinosaka silver mine, Yamaguchi Prefecture, Japan
Miyako Okatani* (Ube Industries Consulting, Ltd.) and Mariko Nagashima (Yamaguchi Univ.)

— 7 BERILIE 1591 22> 59 30 AR fBxfE L 7=
FRLT, B SNIEILA S TRXR) %D
RENE LN Z & THMLN D ELAICEE
LT H D ()1, 1980). —/ BgRiLiE, (L
H 7 & BT 2 SRR L D FRIERE S 400 m (&
NEE T 2 HEARGLAR TR 148 -V R4, 1921), A
Ll 2 W= —v Fa roFInBIZih-> T
BN U BRI R C i % IHEEE 2 BB A4
B AIBIALET D FEINED, 2001). ARGl
(2B 2 HIER B 2 AOMF 81X 2 4L E T Ishihara
and Sasaki (2002)(Z & % fifi 85 [RINCKR B O st D
HTHY, FAROEHGOME RIS
ORI BN/ 5 TOR, AR ClE—/
YR ILOSEA DOESRIE 213 U od & F DAk
T OMAE DT LML, MRS
DALFHVREE DIERGERR 2 /it L7272, =
NERETD.

— J BERILKIA A O X U s BB & vz
PralE, RIIATHEA, TURA, BrafA,
v PLTRERR SN D~ T PEA T H
D, FNHIERT 7 aalia, N7 aRERa
(A EN D, FEERI TH DT A D
FHLASIEIE — 7 [(MnosCao.1-02Fe0.1.02)£1.008103] T &
S0, T 7840 Mn: Fe bhid 1.65:035~
1.35:0.65 O&EIPHTEL LTz, WAL
P o (AP NT 4 NDABEL, T 7

PEANZAHND DD (Spsss22GrsisacAlmy s
sl e, AT FEARIGIA T O S OITHARZE L
NPT, a7 Mn, U AL Ca IZF
(Spsa3.9.813Grs15.4487AIMs 0.103). WVTINE 7 v H#E A
G (~124 F wt.%), Si*'+40* — O + 4(F,
OH)DEHLEHR (e.g., George et al., 1990) THHH
SFbND. ZOZEND, 7yREFTLEUK
W~ TP ADERUCE G LT L HEES
%.

— SR OFEA L, EER E LCH
SRER, BRERGE, 7127 4 —/L FHL (AgsSnSe)H35E
Do, FEHLATMINE, TEnEL, B,
PIAEERSE, TRERILT, D EOMRERSL, BniEk
FLbPET D, 22T N 3R b HET D88
BT D, £, GERIMIT~ T I
MOILAT U DIRICE END.

A TR X OVEARRR LD, NTHA
FIURETEETHY A EANER SN
71212 1) FENS I8N, 2) T ~12 I
gi, DOHRSNSL, PEEREL, 3) BHNZEIIMOIE
AR 5 e B2 DD, T O
NEFPIE, EeREs) & RN PES 2 sHdE, PO
TENeE, SHEFLC D BEOMBEEN, —FH, &
SR O LRI PET D SRR IR B £
RN & THIFFEND.

Keywords: Ichinosaka silver mine, native silver, argentite, canfieldite

Corresponding author: m.okatani@ube-ic.co.jp

@Japan Association of Mineralogical Sciences.
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HREREBEREOCEMRALY, AR, Xs—HELE
IWH D2, NERED, BE 22, A% &2
(1. SERES, 2. BEHERME)
Arsenic-bearing minerals (arsenic, zykaite) from Tozawa,

Gunma Prefecture

T. Yamada*, Y. Kosuge (Friends of Mineral, Tokyo)
T. Fujiwara, T. Ishibashi (Masutomi Museum of Geo-science)

During investigating minerals from the old gold mine at Tozawa, Gunma Prefecture, we found
arsenic and arsenopyrite in quartz vein with gold, stibnite, pyrite, realger. Also, arsenolite,
kankite, zykaite, pitticite, gypsum are found as secondary minerals. Zykaite occurs as white
earthy nodules composed of fine needles. Fe, As, S and O are detected by qualitative chemical
analysis. X-ray powder diffraction profile shows good agreement with that of ICDD 29-695.

BB R H R EBAER D D B AR E
HI2Z EEEES AN TNBER, 20
PEHR D FEMSC B AR D REYR . eIz DV
TIRIEEAEALNTUWARY, 20074k 0 Y
EHEZFAEL, BRELE L HITWL 20Dt
REeT0OEHT VFE U ORLEES R L
PRER L.

EEHIX, BRRFOF ¥ — MORRAFITE
C 78Uk iEDFEIR T, EEHOBERAIIC R 5h 5
KEADBANEERICHE > TERLELEE X
HRTW3, O TCE&EZENICRIEShZ &
LEbh3.

SEARF OFEWITIX. BRRL. BRE. Bt
gkgn. LRGN, PAEEERGL. HEGL. BEA.
A, HEE, RNUESREE, 7 ragniky
BHEOLND. ZIRBICER L EEbh b
ML T, PRI, h==o7A, X4—7
A, VoTFR?, AREREEZHERLTVS.

SENTEIT, X4 —HA (zykaite) 12D

Arsenic: showing metalic luster by cutting
(55mm width).

Keywords: Tozawa, arsenic, zykaite, karkite
*Corresponding author: yamada@nms.ac.jp

@Japan Association of Mineralogical Sciences.

WTHBRERT — 2 2 L 2RT.

R 4 —HF; Fes(AsO4)3(SO4)(OH) - 15H20
L1976 IC H R FE A ~B &K S =Pk
YTFzany bFr— - - RTTREINE.
W23 F =~ a DgMmFEE . Vaclav Zykald
iz b7,

BIREDOR 4 —WFX, BEHicAECEA
BERIEROBRET, KEZIIHEIV A—F
AR THD. AROEREIIRS I~ 7
A— MUTOHMRHREROEEND
5. XHIEDIABEBSCHN =27 A THAD.
A TIID CHERINTEDTHS.

XERE R E 7 =BT X 5 EEEPTHE(/N)i%.
10.6(100), 7.33(9), 7.04(8), 6.55(8), 5.60(6),
3.82(4), 3.25(4), 2.99(3), 2.83(4) & . ICDD
29-695\IZBE I NBAF=aDy b F—- KT
BEAL—ADT—ZL—ET5.

EDSIT X 2 BHEALZSHTHERIT., 88, BER,
MEBBLUBETHS.

B
® w

Zykaite: white nodules in clay (60mm width).
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REFMRETAFEI—VTILA

FEEE (BRR - PR D) - BBHER (R - FARME (UK - BEEd)
Whewellite from Ishidera, Wazuka, Kyoto Prefecture, Japan

Yohei Shirose” (Grad. Sch., Ehime Univ.), Kenji Tsuruta (Kyoto City Univ. Arts.),
and Norimasa Shimobayashi (Grad. Sch., Kyoto Univ.)

SR RF R SR I (2 VX RE S O AE e e O
TSN AT LCRB Y, FRET 7 5 D2 Rk
B OATENRD B 1%, WA IR AR
A DOEENT X0 B S iz Sk 2 i o
W, 27 AT RS EN T 5 (BSH
%, 2008 ; Shimobayashi etal., 2012 ; HZ4 5,
2018 ;2019 ; 2020 ; Morimitsu etal., 2021), =
DAFENRP DT 2 VBEFYM TH LT =
T IVAPERL K 5,2011), 4E, %
TS 7 — 1 = /b1 (whewellite) & A FH>
S5O TRHLEZDOT, 2hony o vl
HELW) D FER & OSE O 2 53 %,

77— = VA, [Ca(Cr0s4) - HHO]DHAR(L,
FAER TR S, 7 = T /LA [Ca(C04) -
Q01 &L D b EKEDN/NI VY, WTLh
HUE 2B R I B W) TR HERS A0 (R s
D DOFEHRN AT, FE o N OB &
LEOERGHE L TH < MbN TV D,
— T, AFD L) RBUKIERIC L 5K A
B = X BIZOWTITH BT STV,

LFET— T 2 VAT ATETO 7 v Fhk
JRAEEIIIR SN TEY, vy T VA,
IS NE—Ta— L A RS, T —
U VAL Ty BRI AR S ORISR
L, WIRBIZIZ A L 723k~ IR EA TH
Bo Uy TIVAIL, T BRI A DR L
ToZERRIZ L A L, T ANIR, BHOH
bt DESE TH D, SEM & H7-EhE
B, 77— /LalElE S pm FREOBRE
BB 72 58 20 um OERIRESTH D Z &
oMY (Fig. 1a), #J 50 um OHCKAS T

HDHU T IVAEIZENRD L E DD Tk
ERTH D,

SEM-EDS % W o AbF o OfER, 77—
¥ = A7 DR 1T (Cag.orFeo.01Aloor)
(C204)0,99(PO4)0‘01'0.94H20 T&) > fCo LorL
BRG, Uz T AAICONTY, HEMND
Koz HO &L 1 12 20, WHE%E
SEM-EDS (Z X 273D & XAI3 2 D
IR CH -T2, ZHX T = v T VA NEZE
R OV RRB S L D KB 72 72 o
ThHbD, 7= /VAKLNT = v T VAIEER,
VU RBBERDOER, Uz T VA TIEEE,
Vo OERREICE DM Y — =2 70l
T&E 72, MUNS XRD EBROFER, AFFE
— U = VA DT ERIT a = 6.288(7), b =
14.57(1), ¢ = 10.097(8) A, B =109.37(9)°, V =
873(1)A> TH Y, PDF & — F#01-087-2511 &
BT — U 2 VADOEE LB Lz, A5F
FED Y o U BRI O AGETE & LTI, 1T
UDIC7 v ERKADOENRIZIN-TY T
VENA-Ta— L ARED R VR
SEMDTERR S 3, D%, 7 v FBREIKA DU
fRIZPE-S T, 7— Y = )VA, T v T /LVAN
WIRERICIERR ST\ % (Fig. 1b),

(% 1 = L)

” {
Whewellite
——

Fig. 1 (a) Spherical aggregates of platy whewellite. (b) BSE
image of whewellite and crandallite-florencite.

Keywords: whewellite, weddellite, oxalates, hydrothermal alteration, Ishidera

*Corresponding author: shirose.yohei.eq@ehime-u.ac.jp

@Japan Association of Mineralogical Sciences.
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EERAHFMLLEY Yy h—=vBOEKIY

j@ﬁiﬂzz . FARBLIE (UK - BEER),
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K (BEPEFBER)

The higher hydrated analogue of zaccagnaite from the Ikuno mine,

Hyogo Prefecture, Japan
Masayuki Ohnishi*, Norimasa Shimobayashi (Kyoto Univ.),
Daisuke Nishio-Hamane (ISSP, Univ. of Tokyo), Shoichi Kobayashi (Okayama Univ. of Sci.)
and Takeshi Hisano (Kwansei Gakuin Univ.)

SRR AL E S 5 AR L (121,
FHA - HI, 2005) M5, A KX A b
A=NR—=IN—TIRT L v I—=xH
ZnsAl(OH)12 [CO4]-3H0 D EIKFIMIIAEY 5
FiaE R LI=DT, T OFMF IS 2
T5.

AN I ITIRA DR “FBERIL” & 1E D K
fEl LCREEH L, foREAE80um, JES 3um O
NATENIRFEROE SR E 707, WIRANZITHE
H~REROT, B~ T AKREET 5.
B AMEELIIA 1, BEBRIE {0001} IZ52&TH
%, HEIREIC X HHEE L 2.26(1) g/cm3, 7t
BT 217 glem® THDH. JEFANTIT il
A, ifE o= 1.547(3), £=1.533(3) T;&bé.

TEM (200 kV) (2 X AFETEHT (SAED) /3%
—1, /\jiElEl‘f‘jEﬁ_ SRR O R L
oo TATTI R A—H— (CuKa,ﬁ, 40 kV,
160 MA) 12 L D FR X BRIEHT/ S — 2 [Omeas A
(1, hkh] %, 10.94 (100, 003), 5.46 (27, 006),
3.63 (15, 009), 2.616 (4, 012), 2.457 (4, 015),
2.225(2, 018), 1.972 (2, 0111), 1.512 (2, 113),
1474 (1, 116) T, ~"A Kooy RU—FKf
(Witzke, 1999) & K< —&T 50, Yo h—=x
AR D, BN RECL > THEEE L
- EHT a=3.058(2), c=32.63(09)A T, APk
WNTZEEIRE R-3m OWbWw b “Ja—atkl

LA ThD EHEESND.

KBr &2 X % FTIR T, 3443cm™ (2 O-H fi#
HeteEh, 1642 cmt 1 H-O-H Z5 /448, 1400 cm™
{2 COs, 1119 cm™, 984 cmtiZ COs 88 L TN SO,
OffEIRS), 615 cm T SO ZSfAHRENC L 51k

IFRD BT,

(LS HTIE EPMA IC L » T o 72, A%
[RFEARAE LIZDH WDS TEMST & 772 L
ZA, Zn, Cu, Al, S, O, C BLUOWED Si
DR SN, FTEE 5 U EofoeHITm
H Sz o 7z, E&5HHTILEDS (15 KV, 0.8 nA,
<1lpm) ([ZX->TITo7. FTIRIC X > TIEED
MR S T2 HO BELNCOs1E, /N1 Rue &tk
A MERDOA A T4 A MY —BRD. 3
725, HoO 13 20H + 3x/2H,0 (BE1I/K D ARAE)
E LT, COs lTBRMITYERD K5 M M3y
(OH)z[A™]w2 (MZ* = Zn, Cu; M** = Al ; A™ = CO3,
SOs, SiOg) & LT, ZNENFHE L=, 385D
OOMHIEIE, ZnO 39.86 (34.53~44.81), CuO 11.64
(8.38~16.81), AlLO; 17.84 (15.30~21.10), SOs
3.95 (2.45~5.89), Si0,0.74 (0.19~1.45), CO2ca.
445, HOui 27.22, Gt 105.70WM%TH 5. &
FEODIE, BRI L DBk OREE L
HHND. S BLOWED Si (TFITHRH S,
BSE 14 ClIMhOFIIERD B2y o 722 L,
BT =A4rELTEENTWDLEEZLND.
Zn+Cu+Al=6apfu & L CHHH L7255,
(Zn2.98CUosgo)y3.87Al1213(OH)12.00[ (CO3)0.62(SO4)030
(SiOs)o07)5090-3.19H,0 TH 5. ARG IAHERAIZ
HIL LIRS DESNIRT 5.

ARG O EABA L FHAE ZnaAly(OH)12[CO5]-
nHO (n >3) LRTZEMTE, Fol—=x
BOEAFB LN e—at ) A0 CO &
PURITHIYS T B N1 R XA A==
N—TD—BThHiHEEZLND. ZOLI
FIREIE, ZHUFETIZEISILTORN,

Keywords: zaccagnaite, glaucocerinite, hydrotalcite supergroup, Ikuno mine

*Corresponding author: czshh118a@yahoo.co.jp
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KiELER M EREN LR -SN-REA.

oL MLRARLA. BELUVHD -
AR KHE (ROK - W PERT),
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FKEMLMIZDINT
S

Matsubaraite, rengeite, tornebohmite-(Ce) and rare minerals in Osayama
jadeitite
Daisuke Nishio-Hamane* (ISSP, Univ. of Tokyo), Mitsuo Tanabe

SR A 38 K OVE3E A 38 IR SR 4 1| g
Db AL RERAPOHEE L THAES
NEHEHTHY, EHITT =7 F U AGHEO
V)V aAMEICaEIND, BT

Sr4Ti508(Si207)2 ( *ﬁ J?: E ) j;s c]: ‘()t\
SI'4Ti4ZI'O (Si207)2 (%%E) < 3?) V) % "?xﬂ
HHAER (C2/mb L <13P2)/a) 12FB Ta

=14, b= 51c12Aﬂ—uM&f®%%%
FEARET DN, HIEAIZ OV Tl FI2
BRERDIEFTEROLZENMOITND
N AURVANES wzﬁAEiE%ﬁm%xft
HIRADFEIROBastnasFhll (A7 = —5 )
ZARAH L L, Ce,Al(SiO,),(OH) % BRARKH X,
ET D, ZOTOHTAC R U 7= [ L Rk A
(D e A A BEAES 23D =& fHLE Y
Mr & i E AT L > TREL, 51
Bx ORDIMRORFEIE 2 R LD T
EFTIEEOMEZRET D,

AW CTRHE LI A4 A a3 AaNa
BRBZAETC TR, FX2 o alicEgbhi-gtan
INTFINHEL LS, VTFITITEUERNRE L
Tkw\%®wﬁ#$ﬁﬁ%&m+ﬁ%
KXo THREEND, EEAITI LT LTFOERUE
TIER L, FHAFIZAEL 1T, ARAE
Wk &AFORCRE N T BT S (= 7) +
o (VA) BELELTEETDHZ NS
VHEROBFESENBEMTHEHNTIZ L b
%o RFA XK TI0umRE THh 578, #
HEA TR R300pum DRl Z gt L TV D, &
U s FLVRRLFITRORE S AE 2T 5
2-3mm D PR E SRS A A IRICFED B
DIED, JRIEED T T AAE A %% O IE
KR H D, WTIHME L OFEERITRER T,
AR THI0umEE & 70> T D,

ZDIENTHER S NI 2 o
>4 (Tausonite: SrTiO;), ~>' U —<A ¥ —

17 (Henrymeyerite: Ba(Ti;Fe*)0y¢) . A b1
JU A4 (Stronalsite: Na,SrALSi,O6) . A HT—
Y 4 (Slawsonite: Sr(Al,Si,Og)) . ¥ ¥ > F
# (Shandite: NisPb,S,) 2360 | KRz x o Y
VA IIHR A T 100pm AR B DG fn & L CTREH

L. 28 OfERRIRNVF L —F 2 o AEE %
My ELS ZENH D, = O,
X,TixSibOn(OH,Cl), (X = Sr, Ba)# L Ot
Srs(PO,);(OH) DK % 7~ 9~ AR FESL W) 3 e 78
iz,

RS AT 1S4, 04 Tig 08(Tio27813.73)54020 (O =22
THIMEL) L7220 SithA MIOOTINNE#L
END OO EFIEE 72\, B
FIHTILE T iR (Pbea: a =14, b =5.7, c
=22 A) THEMT I, BEEICH#EER
ERIBRICIE T RSN FIET 5 2 L 23
BNk 7p o te, PERO BENRMIZETEIC

FHBL L7220 b DO | @ RRE TIIFED
bnicBlgEsni,
H £ £ B

Sr4.02(Ti4.18Z10.81)54.99(Tio, 13513 87)54022 (0=22T
Hiksik) TR & [RBRIZSIY A MMIRRTI
NEBIIND S DODORMIEITITE E720,
BRI L C2m D HR SR E R L
[010] & [0-10]D[EIHFTANRIET 5, 1% 58
9% L (001)f LD TiO/\ [ 1A J&g & 2 A Cliy

KT 5 B2 605, RBIEGHRZE
TTHEIEA D D IR Sz d o Tz,

+* U v A bV R KN A AL
(Ceo.90Lag s6Ndg 28Sr0.18Smy 04Ca0.03Thg 02)52.01 (Al
097512.03)530783(OH)1 12 (AI+Si = 3 THIk&AL)
DOAR T, B IREFTREIEa=74,0=57,¢
=17 A, = 112° (P2,/c) CHaELAH 1T 23 AT RE
& o T ARPLTITH A WIS 22 O 13RI BlEE
STV,

Keywords: matsubaraite, rengeite, tornebohmite-(Ce), jadeitite, Osayama

*Corresponding author: hamane@issp.u-tokyo.ac.jp
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Mineralogy of garnet from Mt. Kutsuna, Matsuyama, Ehime Prefecture
Shota Oshima* (Ehime Kensetsu Consultants Co.,Ltd) and Yohei Shirose (Grad. Sch., Ehime Univ)

X UOIC ZAE, E R LR
HHETICAZE L, < &0 ARA OREH TH
bivD, ZHLVEERE D E T D AMA
(X6 - RIFE - 7R &SRR A RT3,
AR 72 RGO R DR e KT ATHIL TV
RN, FEio, RBINLEE T ES A SR AT
DR LT EE D ZEFCE DV T 6 E DRKIA
WZOWTERDBHDHHDDORIEH L TIE
7euy (B, 1977 72 ) o ARWFFECIEAIR L
DOHVE & ARA OFEEZ TV, AREA DR
RiAfEZHRD Z L THRL V7 =)L ANR
BIND ED XD REMEMZ5% T TR S
NIZOPRASENIT L2 AN ET 5,
2 WUEMER ZIRILvEEEITANE, T
T4 MR, R, JBE - WEARL T =
NWVADKE 43T 4 FOE A THERK S
. OO EICRE - WEALV T v

AINGEL, B KR - Bk RO
R T, el - WEFRLV 7 =)L

RGO LEACOENAERB LY, A
B WAERRADRRETIC 0 LT\ D, F
7-IeE - WEFRNLY 7 2 L ARICITEFT A
DA T4 b (BEA) DR TE 7,

3: HEBRGIE MBI K O P BT3B 0%
REFFRED EDS #35 L7- JEOL %ﬁﬁiﬂ?‘é
WSS ISM-6510LV & | S & Y

7 BR X #RIEHTEEE Ultimal Vv é”ﬁﬁb\to

4 :FER-BE 2L OARA (XALSOR)
/X X 2 Fe - Mn - Mg - Ca & F£41, Fe -
Mn ([ZE &, SEFEE L CITIE & A C3gRkE
FRAT, —HmEARA LD, WTLD
2755 U ATHT T Fe « Mg OHEIM L
Mn 2303 BRI H D, Ca, Mg DEH &
T LA EOARAN Ca<0.17, Mg<0.40
(apfu) TH DN, 040<Ca<0.60 (apfu) &
RLBODOAA LR TE T, WAY - &
EWNEDNR RO, AR - Bk RO O
BEYPE - JREDOLD LD B
ERE, FAUBIL, AREFELLTEHEATY
Do WG E L TREDRER: - fEA %
EIBEARH D, IRBOLOIZaTICEGHEY
N, FH UL, 7 v EEIRA, ARE
aren, VAIZITIFEAEEEN 2V, B
DHLODIE
Y, BREEMEA S A, S & L CERE
MO &G, £ RER-ARAIRERE RN
TIREEHEE 24T > T2 5 K9 510~620°CDOEL
ERIERAE RN 7 2V ZADPFENZ T 1=
EHEE SAL. S OITERDOBE N H AT T T
ERIREN TR 5, AWM ED R D AMA
DTV AEERCHADEW, [F] A ENT
HYIRESARH D Z D, BIALOGRE
oLy 7 o b AR A DN E A 25
ZbolEZLND,

Keywords: garnet, Mt. Kutsuna, spessartine, almandine, garnet-biotite geothermometer
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KB BERA (UEKREE - BIEAEE), k] 6HE (lpoks - #)
Occurrence of zeolites in Tsuo andesite from Nagato City, Yamaguchi

Prefecture, Japan
Mariko Nagashima* and Miyu Nishioka (Yamaguchi Univ.)

AR R A R IS AT D
WX A Z T U &3 5 BRI
DUNVTIE, #EA - R (1988), #EA(1991)IC &
S THEHIMEN RINDICEEESTE
v, TNOONA, EIR, (LTFRIRHE, AL
7ot AIRETEN TV, ABFZE TIRE
HZW AR B T 20 % £ T 5%
TRBE DPER o341, FRRE G b roE
BNLREEe T a 252 mEd 5. £7-
EE L VT 6 km DJIFUZ AT D RELR
RS G EIRSE WS STV D 03 (H
& - KB, 2013), DRI B DT
Wi & 5 2 L TERICR D M0
EWREEBETD.

R D I T DT TR L o Af
T2 A A TR D B -
B FER IS T HAUAEIED, 2012),
YA KRR M AT IS DA PEH L, R
HOE O LIS, EESE LSS
2D HER IS, S LIS L B E &
i 22 1 LI s (4 i - IR, 2006)H1 D22 (L
ANPGRS D, LA BT S E T
HHTPREEBEKEBEZBND. Tl
F4 T mm~10 cm O g8 iR IS0
AN PET D23, L LS T iAo A
BEPMRICRET . LA BT A I K
o TR I N7 H mm B O GBS ZHAFAET
5.

Keywords: Zeolite, Tsuo andesite, Stilbite, Heulandite

*Corresponding author: nagashim@yamaguchi-u.ac.jp
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RIAIL TERZ IS Tl b B L, BE%

AL LA T IEER O B e . g,
V=R DOHRNFET DD, BEEHNS
WEBIZ 23T TIR R ~ Y — Z A I 21k
T5H 0O, WA DERERIZE L RICHE %
WBANFIET L LORH 5. WA LR
i P AT 2 SR A X0 C Ca I0F
Fr, FFERTIL Na, K IZETe. KICHIESIX
“HIVHBA” ITHETHHORHLND.
HAT P DOAZHNER A A 1E Ca <> 2(Na' +
KHD EHLE R 2 =T

MR 22 (L2E P2 | L T, B Ao
VT AN ET S B G OR, ELT
YU DBINFRIET D RIS Z,  dbilARE
26 BB~ B TR i O B ik f1 23 %8 12
L, diFPNE D220 A BHER OB LT WA
NFET D ONRH 5. A 1T E IR
FATHDHD, —H NallETe.

AHIE DA NI Si # A T DR Si H A
TIET D, WTHOERTHEICHET L
7oAl CalZE &, BT L72#ha1 Na
R KIZETe. WAL 250 °CH2 5 50 °CITiR
ERMMET T 2B CRHLEZEZEZ LD
(Chipera and Apps, 2001). F 72 ¥EH-A 25 FEITE
T2 HEZICE R OWAEDO TR, Fiha %
F&T 5 MHLIEOWHAEAL YO EIE
OBKNMEATHZ LICE VK LEZES
ZHN5.
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R=F A FOEEBH L OZFDZERRF (ZET B phillipsite
FERECLR). BEEHMAECLR). ZHAEGER), ILEEE (FK).
KA @A) AEM—EEEE R, RARE (LK),

Alteration of boninite and the phillipsite formed in its amygdale
Yuki Inoue* (Kyushu Univ.), Kazuhiko Shimada (Kyushu Univ.), Mana Yasui (Waseda Univ.),
Atsushi Yamazaki (Waseda Univ.), Hiroshi Hagiya (Tokyo City Univ.),
Jun-ichirou Ishibashi (Kyushu Univ.), Tasuku Akagi (Kyushu Univ.)

Ligt®»ic F=7+4 FiZMg, Cr, NiICF
HIRAHIRETCHRICZ L RIS T, olivine,
clinoenstatite, enstatite, augite, Cr-spinel 2»
O N T AEDELATH D, K=F 4 D
2R % FRIET B CTEHR A A B ENT 5
T & 23 Nishido (1982). Fujitaetal(2016) 5
CXoTHEIN TS, —J7, F=F4 |
WA RCHEINIC plagioclase & F Arv & X
T Y., plagioclase D FICFE - CTHhA A
B N5 &3 2RI RTEBOERE 2 %5 2
5 EDEEL v, RIFFETIX, K=F1 b D
77 AEEICER L, Z OLEH A 3
LIEHGERE % T 5.

2.FF ARWIECRT 217 o 72alBHE. /)
VIR EBREE 2T R =4 b
TH 5, B DT IZRCBARET I X
L% L XRD I X V1T 7z, fLAEAHAKIC
BIL Cix EPMA % Fl\wCER L7z,
MR WaEzELR=F4 MIEIC
clinoenstatite, enstatite, augite DI %
OHITAEDERTH Y, ZEHIYE LT
analcime & smectites & & A T\ 7z,
R=F 4 b OZREREHICED L 7280913
phillipsite, apophyllite, smectites T&H - 7=,

Keywords: Zeolite, Phillipsite, Boninite

*Corresponding author: inoue.yuki.564@s.kyushu-u.ac.jp
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ZERR D JEAFGR 1T 13 smectite 23X NHFED
phillipsite % Fi#s & 5 ICPEHIL Tuare,
D ZERRHIZ (X phillipsite & apophyllite d 3
EnTBD LTz,

T OICARIECEH L 22t o
phillipsite 122> C XGRS TR 5 2 D0 &
A THRD O T, PLEIZFLE G, BRIK
CTIEE~HiFE RO EAERTH Y, 20
HMA 3 3 €535 BH oD s i K R AR 2 150 F B
il CTH o7z MH LA D B7x o T
O, FLED Na/K £ LEIE 213 TH B
DICH LT, ZDIMINIZ 1.55 TH -7z, &
7= Si/Al =ML B o TH Y| ULk
271 TH Y, 2DOHMIIZ 2.8 TH -7z,
455 BZEOR=FA PZERBICES
i1 % phillipsite ¥ X U smectites [3i#7/KH D
Na, Mg, K & volcanic glass 23 &G c 5 L
72D TH Y NEFFICEE L TIE 2 REE Y
T®»H % smectites ZJEHK L 7212IC phillipsite
BAER LIz EZbND, $72, F=F4
CHEE L LTE TN D
enstatite 3 X N augite 13 Z N5 DZE[RF D
smectite ¥ X U phillipsite D 4RI IZEE5- L
TWwhrolz b3 s,

clinoenstatite,
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ERFETHEyrEORKEELIRETICEST HZ
REEFDERTOERIZDINT

FREE—, KEEHT (LAK - AlREEE)
Formation process of secondary minerals in hydrothermally altered basalt
from Kouragahana, Shimane Peninsula, Japan

Shuichi Ito*, Mariko Nagashima (Yamaguchi Univ.)

AR S IZ IR < AR 3 D 8l = RICIE %
OFHE~ESFEBENENFIEL, £D—
EITBKEEERZH . ZORE, s
FRFICERICE T S & D AN R —FH 7R
EO RGN FET S (Kanoetal., 1986).
i B DX, NE Y b AEANED
1984), ¥ =2 /L3 R (RAJFIED, 1992), &
L< Fe lCETRSE A (INERIZD, 1992)53
HEINTWD. Akasaka et al. (2013)1%, &b
i & ARICE T D ZIRIEWY) ORLA G DOH M5
RHZEEER L. LavL, Sisae L
ARSI OBIRIZEEMICH B 22> T
RN LTeD o TARBIZRIL, Wil 7 SHiEic
FET D RO AT EBEIL, Zh b0
{LFRR OB N HE S, AT ne X%
R+ 2 L2 AMET 5.

T o SR O 2 LA IR S O
HeZ Ak L, T ODZEMIC —IRIEMNRET H.
BIZRORER, —HDHERDHPER (A, B) R
Itz EER A TR A N D 2= 3=
IR R —HESEIADET D, FEIRB
T, HIRBEER OB E EIZSE S A0
LD IKEINTEL, DEOAE S b,
NAY WA RS . IREEOSE S AITAR
M CRE SRR W T 2. £z, b
vhoaidk s A== T EET D WD
THHRMICLVERLEEEZONSD.
TGOS HIERF T, PER A TIERE S~
Iz TR —f, FH U, BED

A, FERB TIESEYH, TVRITHA |,
NT UYLV, RNE LV R, RV v
WS L, BENII R T A A 2
PRz FE T 5. £72, FER B TIX% IR
fAETa VIV RAEEGRRS 7 = U 58
IANBRDOIRE oD, K 1TICRT LD
2, SEIAD Fe GAHARITERT & TR
D, R A OKEESAITHS (0.7-8.7 wt.%
Fe,03), FEIR B DR E I DI NERICE

(3.8-15.1 wt.% Fe,03).

INHOZ EDD, A TIIHRES O
AR 28 > TEUKMRA L, REa & BUKD X
ST B 2L TLERIZ S —E N, #
DBEOKF D Fe GA BOWD K ONREXT
WS TEES AWM LT (ERA). &6
(2, MEAKRDSFAT D 2 & THIXAIKIR 72 24
KO GIFHHNCERIZE LS E S ansgut, £
DBIBER TFIZENAE Y R A, hAY Y

* RN ‘{%E Zﬁ Eﬁlﬂ l':l:‘l L/

¥, e (FEIR B).
. “okdi,
o “"f;.g R0 72 A

S oE I
R TE A &
. O REAE O

e e RS
X 1. FPEERICBIT H5E 9 0D Fe-Al EH#a
Bt

Keywords: prehnite, pumpellyite, ferriprehnite, babingtonite, Kouragahana
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Thermal and shock history of diogenites

on the basis of the occurrence of silica minerals
Rei Kanemaru (SOKENDAI)*, Akira Yamaguchi, Naoya Imae (NIPR), Atsushi Takenouchi (Kyoto univ.)

FFafi : HED (B D— 2V — 7 ThH 3 XA+
YA MEAE. BTG L RIS
RHEA. YV A8, Z7a~A b a)» s
RSN 2 ERETH 0 NRE DO TS
YEICHETEEZ LN TS, RiE, 2
— 754 FEAEYD Y ) AEYICET 2
A 7R B E DS A, & ) A SRR RER
Rics T 2B FRR ofgE L L CHIFREE
BRI EDPTREEIN TS [eg., 1,2], — /T,
BAFY = F A b D) AP OERICTE
HL7ZEESE v iThbh T3], %
TR TR A AV =F 4 bho )
718 D IR % FERINC IR L 72,

B TR A4 AP = F 4 vkl L
CTIEAREE (NWA 7831, NWA 8043, NWA
8107). fafs (NWA 4965, NWA 8703,
Bilanga) . ¥ X " i f& dh 1k U 7 Gl K}
(Tatahouine, Y 002875, Y-74013) % v 7=,
HEloBIR B X U AV OMEE I,
[ ABHOATF 2T O Y- B EE. Chroma CL
B X UBE S ~ v AR E T B 7,
MERLEBR A CHC LA A 24
FERTICy ) A E R L 72 (<~1 %),
ZAF 2 F A MVCET L)AL L
T, MC-, PO )FY T 4~4 b+, ZU AT
NITA M, AEERE L, 2H VY Ak
YZ F ICE TR ORI < IRIR IS PE
T3, R D) AEMOHAE DI,
ZAFY 2F 4 b OERENFHE L DR
7B AR U 7z, JEA RS TR AR &
BVEEICIZ . MC P F 4 =4 PRV ED
YRR ANTA L EHAEL T2, ABES T
BEARIE AR (~5°) % 7" 3~ NWA 8703 Tl
MC FUF 4 =4 Mz, A% PO FY

@Japan Association of Mineralogical Sciences.

T4~ A MBI L 2, 7. BEOERIEE
i (~15°) %/~ Bilanga & NWA 4965 T3,
ISR THEETD - 7=, B L 72506
<Tlit, MC-, PO) PV T4 ~4 b7 IR
FNT A FBHFL 7,

BAFY 2 F A4 P 3= =06t
BDBETENEMF BT, ~ 7/~ 0 bk
PNCHERALT 22 ) AT 2 ) X bR T
APTHY  IHICHEOBRETrF ) T4+
A4+ PO 25 MO~ UIIEET 2 525
N5, 7VAMNTAPRLPPO YT 44
FOFLER, TNH XA AT 24 P HIEFE
ke CH B L AR L, VY X AREAHE
POLYREEL—7 74 MY % A
BEEAERLTCWwWBAZ EmBIns(1],

FAFY 2 F A b OB D L
BN CREDEINT 5 & v Bk A
PR RN ER I N2 L 2R BT 5, 2
—27 74 bCliE, HEERE C MU Lok
KHEWT MY TF4~A b OHENLEERE
LB s h e v [2]. chbite
LH#ET 2 £ ~10 GPa 2> b # W Eoofiie
FENRRERL -2 LARBEING,

BAFY 2 F A4 bE~ 7= oHELE
ISR SR 2 AR L T\ B AIIFTE T
Y APV DEIRP XA Y 274 P OE
R SR 2O DEELISECH B T
E BN LTz, AWFED 5. XV FEll AR RERE
WHET AR I NG 2 &3 E s,
SZHR ¢ [1] Ono H. (2020) Hit5msC(H
HK) [2] Kanemaru R. et al. (2021) JPGU,
PPS07-14. [3] Benzerarak. et al. (2002), Am.

Mineral, 87, 1250-1256.

Keywords: Diogenite, Silica mineral
*Corresponding author: kanemaru.rei@nipr.ac.jp
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LR & £ DRBUGDRE
PERRARE* (BRK), #& FHISE(EIRA), HRIIBAEIRA), HEFHOR (4R

R), dilithaE (THR), mRER(TER),

FHER] GRRR)

The formation of ultra-refractory peridotite from
the Kamuikotan belt, Hokkaido
Ikuya Nishio*(Kanazawa Univ.), Tomoaki Morishita (Kanazawa Univ.), Akihiro Tamura (Kanazawa

Univ.), Keita Itano (Kanazawa Univ.), Yuji Ichiyama (Chiba Univ.), Shun Takamizawa (Chiba Univ.),
Shoji Arai (Kanazawa Univ.)

HHEAEMTOR T 7—= v b ViR T
HDLEZLNT AR HE S ERE I
IEREOMICEEIRES (UFAhY T v
HEIER) AT LT T T, 2018).
Z oy R - BRINAN A v 7 vaiRiE A
v VvEDEW Fo fli(>92) & 2 A LD
Cr#(>0.6) % b @MBE DR IEY A1V T v
HTH B LR E T B (HR, 1999).
AREFFE I - BRI A v 7 v 5 DR
Yo FE - EITTRMEKE H v CEikE
EA v 7 VEOKROBRE 21TV, Sk

BT v 7 v ia DB Ol 2 A 5.

[&F - BN A v 7 vEEREEICA LY
N=T ¥ L P EFAPDORY, XFFA
FELIELIEAAY N—=T % 4 P~
teomoEEE LCBlgEING., £F4 i
v 7 vaofticifioBE TR, At
NEEGHR, Arrhoafaye LCHN
A INE, A~y N—=U [ MEH
K7z 1 v 7 v & FesC LR 75 1B 7 iR A A
LR b, FNICEGELG ORISR O EH
FHEG BRI NS,

ANV x4 bR YT VEEE
FHEA DY, Ti BE KL, A0 Cr#
B A RS, X 51T Shaw (1970) D437

e T L EBENTHY, =a—HhLF
=T OEMEES v T v EDEGEA DR
JE X 0K (Xu et al, 2021). 2% Y i -
BRI ANy S — 2 % 4 I3 RETE O &
MBERTERVATHDL I LBRBING.
— 5T, ETHA D Zr, Sr iR 1350 B i
ETATOY, THRE DG ICHNIET % Zr,
Sr BEICRLTEHWI L2 bWEDORAR
NBINS. %2 T Ozawa and Shimizu
(1995) @ FH i g & 7 L % F v CHE Rl
FEMIELZ, "y "=V v A P OE
T DT AL, Depleted MORB
Mantle (Workman and Hart, 2005) 2> 5 15%

D o Al fE, v T R 7 7R (Bizmis,
2000) DA T X 5 BACAIRELAE (>10%) 1T X

WVHEIINRE., 2ot bER - BRINA
EREE S v 7 v & 1T Umino et al. (2015) T
I8 X LB BRI A IA B WIHAIC A v b RSy

B LAY IV EREILICEKTICY
7L 3INDT L THUMBEINEZ &R
B,

XF A rhDAhY T VHIE
¥ A4 MDA v T I Ti B DME D
KEWIZ L2 oRE AL —RiEEnEA
RIGIC X o TR ENeEZOLND,

NN —

Keywords: Ultra-refractory, Peridotite, Mantle, Olivine, Orthopyroxene

*Corresponding author: ikuya240@kanazawa-u.ac.jp
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Occurrence and formation mechanism of libethenite from Arakawa mine,
Akita prefecture, Japan

Teruhiro Suzuki*, Yuho Fujimaki, Takuya Echigo, Yasushi Watanabe (Akita Univ.)

BEASE [CuPOLOH)] 138 &&TeE K Y
VRS CTH Y, SRR OEEITHES
Wa & L CERT 5. RIS I
D7, EWNTIERHE RO 5 NELR & O
BHROKILOHRTH .

SRR IE, KB RKRANTT AL E 3 2 8k
WRASHSLIR T 5. MR T OFLA 1T R A
WX DBEVERIC LV, FREFHE BSR4,
HEFRZMD & Lz RN L FES
5. SEJNSLER PERESRSE OO Foal 136 Ak
(1903) DIAIDO LD T HA, FEHITA
=gl GRINILREED—5) OB TH
5. F£72, R (2009) 12X o THIGEEE
BRIR D XY X0 BESRSEPE LT- 2 & U
H5ILTCTW A, @J:? , ;lqulﬁLfT@k?é
SAGLDOFEHIILRTI L VLI TV DN, #
FAGLVRAINTZLONRETHY, FHM
TR EERFEE I R RR I DWW T OB ZE TR
STV, Alal, ZEOBIKA & B
PR IAT T 2 BURHOBESRSE 0 PEIR 23 B fife 1
/\b>é*iﬁ*+%;lqulﬁLf“lﬁkﬂﬁ%ﬁJ:UF‘Lt
%Eﬁ%%ﬁbk@f,%@%ﬁﬁﬁ&m

FOMRERIC S & DX, FRJIGLR T O R
@@%mﬁ&%% @ 5.

SARE D R T T EIS S L ONERBIZED
F%ﬁ) , ;lelﬁLfb ‘IZ)I?’%HT@F‘%
ZUTOX T L. (A) FEARD &R
HZEE Y U 72 2 LB SRR IR A D Z2 [ e OY
BEIK A 2 22 LBET D Bdsh (Fig. 1), (B)
TR S T EEEIR A OB B R
A S Al T D BEERSE (Fig. 2), @2 4
A7 THDH. A, BXATLHITHERNX

BAE (R, HIKA, F{KE) WCEEERE L
TeaH L, B85 oI D Hrze

m.%%%mﬁmumm~wmm@§®%
BIpFEREDNEAS L, 1~3cmBREDO L R
DZERZHE, BRkofiEr R4 5. 22
BRPIZIE 1~5mm F2JE O F i A A3

Key words: BESRFL HEIKA S IFLK

@Japan Association of Mineralogical Sciences.

—RGL)

HLTWS

A&47@%ﬁfi% A D—Th % R
FENZRLTWD Z G, FIENICER
LR A &, a2 < &Rk E DRI
Ko THRRSE S da i L7 2 & &R T,
BAATDHDILAZA T DRI
KT HBBETEH L, EEICEATER
KPOESERE LT L aET.

PLED Z & B 5RNSLIR O BESRSE X et
THNZE T KK & AR OBEIK A DS LI
Lzt EZzbND.

lcm

Fig. 1 MO A & — At L C 23 5 REbRAL

(A ZA 7). SRRBRIK A O— %2 ZRT 5
XD THRIE S B LT R TL
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Crystal size distribution analysis of mottled anorthosite in the

Bushveld Complex, South Africa
Shuhei Yoshida*, Takuya Echigo, Yasushi Watanabe (Akita Univ.)

FE 77V 71 3 i [E Tweefontein i3k (2 1%, —7
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BERCRT /=Y A NMIZEME THY, Af
#5013 B~ B TEmmA T — /L ORHR A
MB70% . BODHERE 1T em AT — /L Db
DEFmMmAT—/LDEDIZ KA TE, HemA T
—/VOBERIIMIZ O BRBEA LY, b
TAE~EEROMEAZNUTS. BHmmA
= VORI IE ORI EEA G20, £
LIXHE~EERORMEAEZNET 5. SEM-
EDS/p#T O e, IH 2§58 & A L
AICHNUSNOREA DA 1FEHHH75-
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Key words: Bushveld complex, mottled anorthosite, crystal size distribution
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Compositional variation of talc in thermally metamorphosed serpentinites

from SW Japan

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

Abstract: Talc is the physically weakest among common minerals in metaperidotitic rocks and could
significantly affect the physical properties of lithospheric mantle. Physicochemical conditions for its
formation are, therefore, essential for modeling tectonic processes involving mantle rocks. To obtain
some constraints on the formation conditions, we analyzed chemical compositions of talc and associated
minerals in thermally metamorphosed serpentinites from SW Japan. Obtained compositional variations
of talc suggest mechanical mixing between phyllosilicates. Talc-chlorite and talc-serpentine mixture
looks a characteristic product by prograde and retrograde metamorphism, respectively. Talc itself has a

chemical variation suggestive of the replacement of Si by Na and Al in its crystal structure.

BRI A B Aa B K OMERUS | B 5
T HWAE, WERAPBRED /NS Wz, A
b Aa OMPEICRE BT 5, B~ b
NDT T F=7 A igmd D12, D
RGO IE L WEMER LB TH D, 1T
— AT 72 Mg Wi il 7 L UV VLR A 5 > T
B, BHRTOREERAEPEHTE ST
O, MBI DHFEEIT D2, L L
DO DOUERUE B A TEMICOT LIz E 2
A, BAERHR N B R E <AL TV DA D
Doty TR —RRBIG R 51X, A
DERENE RETHLEND D LA
W, & Z TR ORESL L TN D BV plie
PSR OWEA DA ZFE L < T,

PE S B AR O RERCERIFAE A OB A X
S TEVERIERZ =T TEBY, BREIZE-
ThHODHNZ /77 H T E 5 (Nozaka, 2003: Am.
Mineral.; Nozaka, 2011: Jour. Met. Geol.), Z @
96 L4 & VarldZinen, FiREpiEN
THEUTEA+PADB AR, BXOEGERA
AL AATHREDT 6N D, 2 b2
A CHHF & HIZIRFPRAIZ 72 - T Ca AN A
ERRIEADET D, — 7, HRIBERIERIC X

@Japan Association of Mineralogical Sciences.
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@I + ViiF D2 < OIAITIL Si O
5T Al & Na O 23580 Hiv b,
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Tl L ZREL TN D,

Keywords: talc, prograde metamorphism,
retrograde metamorphism, peridotite, serpentinite
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Chemical composition of tourmaline from Li-pegmatite of

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

1. 13XUDIT AR 2K i L E 3 20
L, BAREANTHED 20, UFULAER
A PEST DT < EZA D OEDTHS. (HE
H-5, 1977; Matsubara, et al. 1995) . K7 <4
ANKVET IO L, BERA TSI EIE
P ELBICEERLL, F B mIc I Dk
(LB DHTEMD, D EIEBK A DL FHAL
DEFEMIDOWNWTE LT, EPMA-WDS#% H
W B RGN E 21T o 72
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DY 7 JE g Ak ta) 24, (5) B
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IZTEAEEZLNADNEBEMAALT T, 21T
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WX AT, IBEEAZATTHY, EHbL
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A" HAT gL ZAUTR N 7 ARV F T
BiALEBIZPET D, RSB VX AT T, T
TV F T ERRCAREELIZEICET IO
Thb.

3. wirFiE B RBk-vr—F—Anr e
VIDEFAT DERAEENENLAET D,
FEREHZ DWW T T E1T o 7. (LA R HT
%, FEiRO@YEPMA (JEOL JXA-8230) G-
72, IRBEPMA TV T U ABLOVRTFE, KN
FHEICE Ao, AL RIC DWW TR
Clerk (2007)I12 855 RAXICESERDT-.

4, fER EXAIIXY3Z6Te018(BOs)s VW TH
SNDEM T, L X=Na, Ca, Y=Mg, Fe,
Al Li, Mn, Zn, Z = Al, Fe, Cr, V, T =Si, Al, B
=B, V=0H, O, W=0H, F, OL\\»7- 1%
e,

(LA D AT D, BAOHOXEL

EWRA, TOMOLOIZF T ERAICHES
noEbLN-T (K1) . ENENDXAT DER
H[ITBNT, YA &2 EFET505EE (apfu)
DNRCBEE R AL A /R LT, BRlcskix, BREsx
A7 ClX1.51apfu sk L7=2%, Ikkas A7 C
1%0.15apfu£ TR L, B v 7247 Tidkit
SN olz. ML CUVTF U AIEREAXY AT TIE
0.30apfuTH 573, /b MIZEDIZ- DM
L, B ICE 7 84 A7 C1%0.89apfufi & %
THENLT=.
5. 8 SREIOSITICE-T, XA DI
RS d b2 RAZ LBk B L, Tv
=T ARV TF T LRI T ZENALIC
7otz ZOEHIRaL RT AT A AL oR
TAT NILHZSOHERIZFRICENOUF T A
PWPEH THDHREICET DELA DO HE
H. (Shirose and Uehara, 2013) O A1 & —E 4
%. AR CHERENTZER A DBDENL,
IHOUTALFR DO ENE KL T-H D L b
2.

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

Type 4 Green rim and
pink core tourmaline

<> Type 5 Pink tourmaline
&5E

| BESE
Elbaite \

Schorl
™
Li Fe

1 WRINRT < ZANEERAD Y YAMNIE
% Mg-Li-Fe & (apfu) 2R3 =X AT 7Z
L. BRADACEB D SBR A DY F T ER
ANZDNT TEAL TNBZEERT .

Dravite
ErESHA

DF7

Keywords : Tourmaline, Myokenzan Li- pegmatite, elbaite, schorl, EPMA-WDS
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Different growth timings of host garnet and inclusion osumilite
in a garnet-sillimanite gneiss from Rundvagshetta,

the Liitzow-Holm Complex, East Antarctica
Kota SUZUKI" and Tetsuo KAWAKAMI (Kyoto Univ.)

NV RiR—7 A~y B (R 2% F -
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P af & KA NFERICHRE Lz & R
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I, KA & EDICHMETEAEIND LT
W% L C Zr-in-rutile R3[4 %58 H L 72
FFZE[S1ClE. V7 v 1+ KEEAT %22 i fE I
0 BIRWEESME (850°C-930°C) 7 Lk
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W un—EERA R ETROY 7 v aid,
Joazzlnwar e cER Y AKXy
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o THAEENTWA Z RS hoT-, &
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HEORER, VFIL, DrarMaEhn
TWB[5], LER->THF 7 mma7id, %R
BEDFEF TIER < e LAFRBIZETL
7= BREROPKERRS (RER+EHA +
Na ICEDRIEA+ D) RA+aE=%7/n
fit+Ca ICELREA+ VT IL+ AL MNeg,
6]) IZL o TH RSN ANV N EILY AL
NHERELE. RV TI7 T 4w I REm e
ZAbND, 7 fma | CHETHAEEIND
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930°C) 1%, ZOV 7 uf a7 ERROEE
K E T ENZD[5),

—J5, AV NMAY RO KA & RO
FELMIIHTE T ARWRS e L3
Al 72 RBEATIE 900 °C DL TH 22 EITIFAE
T&bHlWleg, 2. V7 ufiaT kE%DOK
BEHICRELZEEZ NS,

UbXv, ¥roa—ERa ke,
7 v+ KA DR E R SRR
LTEoT ERAa—EFa-—Y 71V
Fma T, NEITERDERBER AR L

TWHLEZLND, A—HANTH-TH,

72 B i DA R & A B D E T LK
JEIEDOHEGLS, A5 AR D FERN 72 22 BRI IR O 1%
PriZEESWTEEILIT D BEDRH D,

S 3CHk ¢ [1] Kawasaki et al. (2011); [2] Kelsey
(2008); [3] Kawasaki and Motoyoshi (2006); [4]
Tomkins et al. (2007); [5] Suzuki and Kawakami
(2019); [6] Cesare et al. (2015); [6] Hiroi et al. (1997)

Keywords: ultrahigh-temperature metamorphism,

osumilite, prograde metamorphism, partial melting,

nanogranitoid
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Chemical compositions of garnet from felsic granulite occurring
in the Bohemian Massif, Czech Republic

Mio Naito*, Kensuke Yamane, Daisuke Nakamura (Okayama Univ.),

Takao Hirajima (Kyoto Univ.), Martin Svojtka (Academy of Science of the Czech Republic)

A= v RO 7 U AT AL O RE
WALET DRI T ILBRICIE &S E S &

JEERRAER 25200 12 & S D B Roa BN e
Hj‘?%.’) %uBOD Moldanubian #7 Cl%, FIZH:
REV7=274 Finbksd Gfohl == b

DO—HR L LT, Blansky les #1KD3 8 %,

ARFFETIX Blansky les A0 FE B IZ AL
&9 % PleSovice DEAL & HRERIZNLE S
% Zrcadlova Hut DA GIZET D HRE 7
F=a2 T4 MOV 7 v OO
%47 > 7=, Pledovice DERBE /7 =274
MZIE retrograde O Y —=2 7 D HL O LA
SR Do 723, Zrcadlova Hut OEERE 7 7
== 74 MZiXprograde V' —=> 7% L, o>
7 aARFER I NI,

BEREZ 7=274 FOERERILYIL
Voo Ak JREA D) EA, BER
BfA, Y3 Thb, Plesovice DEEE'H
7T =274 NTIEEERESEOY 7 v a0
Bl K lem TH 5, —F5 ., Zrecadlova Hut’

TiX, Smm-1 cm OKE IOV 7 v {1 OHRK
BN % AHET D,

W7 a7 OALFALRZIZ O T, Plesovice D

HEREZ7=274 NZGENDLI Y7 aha

CRIZSH 2mm) (X = 7 CHEH L <1327 H
5 U ATy T Fe 23N L, Mg 23809
% retrograde MDY — =2 7 %~ L= (Bl 21X,
27T Almggo Grsoio Prpois. U AT Almgs
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TIIA K T Ca=0.45apfu ThH H N3,
Hut’ Ti% Ca=0.6apfu TH Y, Ca mIZDOWNT
HEWVWRRLOLIND,
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B DIREIENBELZ S OFRERH D b
DO, WEIRFEEFE (Grt-Bt i EFH, GASP
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AP OREADOHMREMEN) L2
Zrcadlova Hut’ TiE#J 2.4GPa, 1100°C (¥ 7 &1
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TR EIRE R T — U TOMERRCmAHE
EDFENI L DB D0 s Livan,
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Research of Sanbagawa crystalline schists
in Shibukawa region, central Japan
Yuki Tomioka*, Yui Kouketsu, Katsuyoshi Michibayashi (Nagoya Uni. Env.)

izt wic])
SWINERA IR TR bR I T
BINERAI OO 2> TH Y, BEHH L2
SIUNEEREF B £ <. P 800 km (TH
7o DIITHERE L THA LT B, HERHLTT
FATRIC 35\ Tl =28 B 13 28 AT
Y > & W RN T IS 20 1 CEEH L%
) % B AL CR=E) 1) & F
PEER ()M ch b Tw b (R,
1996), K& )I[Hifs T i3 Tagiri et al. (2000)D
ARUEOFHM AR 2 IZ Lo L LR
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. BERA (Na ABIH) & vo 2 iaESEY
BEREINTEY (B, 1959; H,
1977). SEPFHAE D2 & IFFRIR A ICH
LFpeEZONS, LEALARAEL, At
o ZRNSER AEIGEFEOWIICZ L
< BB 70 22 BGIREE FE ) S D W 14T
biuTwiz\v, % T, Rifgecidinyi
BTN 2, JREY 7~ v iREEEH & v
TEBGM ORI % A 72,

(M EREEE - SEPECaR]

e X B IE 2> (1959). B&H (1977)
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Keywords: Sanbagawa metamorphic belt, amphibole, glaucophane, Raman spectroscopy, carbonaceous material
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Origin and metamorphism of serpentinite in the Suo metamorphic rocks
in the Nichinan area, SW Japan
S. Endo*, M. Okamoto and T. Nishikawa (Shimane University)

PEILIH#NIZIE, KITIUA 7 4 474 ok
EEREAERRZE AL, ZhbliEh T
T ACDJE H AL A IA TR D RS & A BRAL
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BREOEMERE, BRSO E Rt
U TR A 7250 50 1 3R A 1 72 Tk A A x5 5 %
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(A EN TR E R T b 5 5.

TRBIERECE R, 7 v AR R B
TIRUE DI HIRAT L 72 WLk~ ko7
YFIATA MERCENLRD, JREREE D
BRENCIIT 7 F 2 BRE XV T BB S
NTWs. F7, FERTEWIERCE T2,
T AT T A FIRPZEIEET D.

7 1 LA FRUEE Cr (Cr# = 0.65-0.72),
X Ti (Ti02<0.13wt%) TH v, KiLLiA~7
A FTA MDY a AR EFTFRER
TR I R 5.

ERSEmMHEEIE, PAbAA (O) +7
YFITA4 b (Alg) +ETF UKEEHA
a—2f (C) £+ 74 A7 A K (Di) +1H
RHLTH S, Ol 1% BSE 14T Mg# = 0.95-0.96
DOFENE & F 2 Y5 Mg# = 0.98 OFEI AR
#TXA.CliL Ol & intergrowth 72 L, TiO;
=3.0-3.7 wt%, Mg# = 0.95-0.96 DAL HiPH &
AT ERROSERR AT 0 % E SR E B D
TE Fa DERRE S TH S .

LA b 0> 5 1550 3 0 ] o s = 3815 0D i 28
FREEENC PET D UERCA S BSEL L, AR R
Z IR LT R IE A B F % 1 VIE. B ORI
M~ PERCE 2 RETH LB BND.
—J7, AR E D KO
HRTH L LR G AL O KRB & LPE R
%, EEORES R EMEERETHD Z L,
TrFATA MERCALEMRN D &, BB
T D ZERRBEAV NS A BE A AR P IR R E
BT TNWDHZ e Ens, BlokEEE D
HEEEZXOND.

Keywords: antigorite, clinohumite, olivine, serpentinite, Suo metamorphic rocks
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Geotransect across south of Singhbhum Craton-Rengali Province-Eastern
Ghats Province, India: Multiple orogenic belts of contrasting age and
tectonic evolution of Eastern Indian terrane

Kaushik Das* (Hiroshima Uni. Sci.), Sankar Bose (Presidency Uni. Sci. India), Gautam Ghosh
(Presidency Uni. Sci. India) and Proloy Ganguly (Kazi Nazrul Uni. Sci. India)

South- to southwest of Archean Singhbhum Craton, presently is juxtaposed by high-grade
metamorphosed and complexly deformed deep- to intermediate-depth continental crustal rocks. This
craton-margin area preserves the rock record of continental evolution from the Neoarchean Era to the
Ediacaran-Cambrian period. In the present study, we shall integrate the petrological, structural, and
geochronological data along a geotransect from the southern part of the Singhbhum Craton, through the
Rengali Province up to the Phulbani Domain of Eastern Ghats Province. The cratonic core of the
Singhbhum Craton is composed of granitoids and is surrounded by supracrustal belts of Paleoarchean to
Mesoproterozoic ages. The southern margin of the Singhbhum Craton is composed of high-grade
granulites along with amphibolite-greenschist facies metasedimentary and metavolcanic rocks,
collectively termed as the Rengali Province which represents a Neoarchean orogenic belt. The Rengali
Province was thrusted over the Singhbhum Craton along the Sukinda thrust-Barakot-Akul fault system
during the Rengali orogeny (ca. 2.83-2.78 Ga). Moreover, this province represents a deeper section of
the Singhbhum Craton which was structurally emplaced in the shallow level possibly by a transpression-
dominated tectonic setting at ca. 0.5 Ga. However, the boundary between the Rengali Province and the
Eastern Ghats is enigmatic because both the terranes have preserved broadly similar metamorphic rocks
and the possible contact zone is concealed below a Gondwana sedimentary basin.

Here we shall highlight the new zircon and monazite age data from the Rengali Province and the
northern-northwestern parts of the Eastern Ghats (including Phulbani Domain) revealing the tectonic
evolution of the Rengali Province and its eventual juxtaposition to the Eastern Ghats Province. This

provides important clues to the long yet punctuated evolution of the Eastern Indian terrane.
Keywords: Archean Singhbhum Craton; Craton-margin multiple orogenic belts; Rengali Province-Eastern Ghats

Province; Zircon and monazite geochronological data
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Geochronology of calc-silicate and related rocks in the Mogok
Metamorphic Belt, Myanmar

Zaw Htet* (Kyushu Univ), Yasuhito Osanai (Kyushu Univ), Nobuhiko Nakano (Kyushu Univ),
Tatsuro Adachi (Kyushu Univ), Khaing Nyein Htay (Gemological Institute of Myanmar)

Myanmar is situated in the collision zone between the Indian subcontinent and Eurasian
continent, resulted in the development of Cenozoic metamorphism and related magmatism in Myanmar.
The Mogok Metamorphic Belt is elongated, a north-south aligned belt of high-grade metamorphic
rocks and granites extends for about 1500 km in the length, which stays along the western margin of
Shan—Thai block, from the Andaman Sea in the south to the Eastern Himalayan Syntaxis in the north.
The belt is quite famous as worldwide gem deposit including ruby, spinel, sapphire and other precious
or semiprecious stones. These gem quality ruby and sapphire are commonly present in the marble and
calc-silicate rocks. The metamorphic rocks in the Mogok Metamorphic Belt have been considered

regionally metamorphosed during Late Cretaceous to Miocene.

Petrological and geochronological investigations carried out for the central Mogok
Metamorphic Belt, from north to south, Mogok—Momeik—Thabeikkyin area, Madaya—Mandalay—
Kyaukse area, Thazi-Tatkon (Naypyitaw) area and Kyaikto area. The Mogok Metamorphic Belt
minerals show amphibolite-facies metamorphism based on their mineral assemblages in the rock types
of pelitic gneiss, marble, calc-silicate rocks, schist and amphibolite. Zircon grains from the garnet—
biotite—cordierite gneiss, clinopyroxene marble and clinopyroxene calc-silicate rocks from Mogok—
Momeik-Thabeikkyin—Madaya area have been analyzed to obtain metamorphic ages by using LA-
ICP—MS. The U-Pb dating on the rim of zircon revealed in these rocks type, the metamorphic age of ca.
30-21 Ma from Mogok—Momeik—Thabeikkyin area and the inherited ages ca. 43 Ma to 30 Ma from
Mandalay—Madaya area. This study constrains the timing of metamorphic age is ca. 30-21 Ma
(Oligocene to Late Miocene) in Mogok Metamorphic Belt, is also related to the collision of India—

Eurasian continents.

Keywords: India—Eurasian continents collision, Mogok Metamorphic Belt, amphibolite-facies, metamorphic age
Oligocene to Late Miocene
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REFESHEMELDEBOHETEEEORBEERER : F
2 RDEEMER E U-Pb F£KICK DB
JE AR GRAER) - sEARE CGRALK) - B (REARTT) - HARME RKHK) -
AR5 (R L BERER)
Nature and timing of anatectic event of the Hida Belt (Japan): Constraints
from titanite geochemistry and U-Pb age of clinopyroxene-bearing

leucogranite
Hironobu Harada* (Tohoku Univ.), Tatsuki Tsujimori (Tohoku Univ.), Yoshiaki Kon (AIST),
Shogo Aoki (Akita Univ.), Kazumasa Aoki (Okayama Univ. Sci.)

TREHHT 12 KREfR O MW i % Tk & 3 5 il
B, A E R & FE P E b o 28 & [H
R D ~ v 2l ~ =B R RS (RS 4

LEZICEAT Y 2 IR OIS
ORI NS, W 20 FERICERFEDOKR
EEELH Y APIEHERE > S 7T =
274 FMHAOZEAEN &R RIREH D KK
B 25~260-230 Ma ic#2 2 Y . Z D1%~200-
180 Ma ICHTHATE R G HHDSTER L 72 2 & H38]
LR o T\W5, 7272 L, BElo Y v a v
FROEFOLOFFIKRELKFFEDARV D
FERZREST 2 DBREHELRGED B 5, A
FC T I TREAT o & BURME 4 8 VB fE RS 1
GENBF L2 VAICEHL, 2oL e
U-Pb ERHIE 2> & B A E LR S O BIA &
EREREERT 2,

FREBHHT o il s 1 1B I TP
BHLFTHREI S~ 2 A b EMEINTE
FHEZHMER ST 2 VA2 UERY
el (EHANEGE A ELRE) KA
LA TET 2, 2 oBAE RS
FECHANARRA, A TAh ) A,
HREA (EEO~ KSR . 72 v ad

Keywords: titanite, leucogranite, U-Pb age, Hida Belt

LR IS, F&2VHIZAETHRA 1 cm
ChEL, FICHE RRA. T VA Y EA,
BNAH» LR EMEEUEY (K&
200 um BAF) Z&T, HREA A%, &
RBA. 72 VA, /iR xa63 5, 72V
flxm REE IR (~4,514-14,069 ug/g)
SO Th/U b (~2.8-7.8) THHEST T & 41,
EHEEOEMEEL LD L AL 2D
i L72d D Ez oh b, BHELRHE D
KMFEE YV RE LTER, HANEGICH
EOPUFEINS Z &b, ZDBRICITK
HHDEEG L7 AlRetEB g I b,

F 2 VD Zr REII~537-1,130 pg/g T,
TREBEH Fr PR FE D 22 K71 5% 0.4-0.7 GPa I
F\>T Hayden et al. (2008 CMP)® Zr-in-
titanite dnfEEHZ AV 3 & aro,=0.5 T 730-
810°C. arioz = 1 T 770-850°C DI & A3 E
AN, F 2 vAEIRRE: U/Pb (38U/%°Pb
=15.0-24.0) K& U Pb FIfZfALL (*"Pb/*°Ph
=0.172-0.419) #H L. 2254 £ 1.9 Ma (n
= TH) DI ERDBE O Nz, T DERIIA
BT 0 IS A FA R OV R R B (~260—
230 Ma) DIRICH T 5,
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Detrital zircon U-Pb dating of Paleozoic high-pressure
metamorphic rocks in northeastern Japan

Ayaka Okamoto* (Chiba Univ.), Yuji Ichiyama (Chiba Univ.), Hisatoshi Ito (CRIEPI).

HALHARDEHA - 111k - A o S I 5 AR
KRR O Z AR L, —E o H AR
BT (FHE- 7 ) W@ T 2 &2 bh
TE7- (Blz X, B, 1963, #i)ll, 1981),
AR O I EEREEY S X, EEA AN
H D HER K-Ar 4£8C 300 Ma G - filiHH,
1965). HER R A © HZERF Rb-Sr4£ < 283
Ma (5EHIE 2, 1972), RERAED 7 = v ¥
¥ 4 b5 K-Ar {0 ¢ L T 322-287 Ma #°
WE XN (B34, 2020). PHEFHAROERE
e INT& 72, RFREEKTIZ, FHEERK
FHE I PARGEE, I EEBCE oM E
RN 21T 5 720, WE Sh o
oz vy o U-Pb EREZHELZDT, %
DGR EZRET %,

BN, 5 AT CERILL 7254
Zepn 2 BURH, AR IS TR B X A 7 T ER AR
L 72 7 A S 2 R, A HPIEF IR ©
BRECL 2R E o 1l FZ2 S 130k 5 %
NENREEY Va3 v %558 L . LA-ICP-
MS 43 #r3EE % Fi v € U-Pb [FAT AR EACHIE
BEMLZ, DLzt ATt
a2 CLIBOBIZED S, KR Bkt
R T& 7z, FHMAEREE BNV L
a v @ U-PbEMRMHEIZ, 367-3208 Ma TH
D . Fric 400-500 Ma ICERDBEFR T B, 2
ABD R D FVEMRIZ, FhEFh 3795+
31.7 Ma & 367.2+25.8 Ma TH 3, s F
EHCEHE D 15 6 N7 FERUEIRK 362-3452
Ma TH Y, 2 #E & b 400-500 Ma IZ4ELR
BERL, R HEVERIT, ZZh 362.2

+57.6 Ma & 386+53.0 Ma TH %, —J/.
I EZERCE B B 1k, £ 95-130 Ma D 4EAR
25Nz, 105-125 Ma ICERDBEH L,
D WERAEIR 95.1+12.6 Ma TH - 72,

BHA &R o PO RgEM >~ v 2 v U-Pb £
EDOBHE N2 — v i, BEWICEHBLTED,
M XA — 0 ERERTFTH b LT 24
KDEZ ZFFT 5, mAREIL BRSO
BEFERE» S REND X5 ic, HEED
300 Ma HICZB{EH o7zt ZE 2 b5,
FIRFR O RAFERE b DR H AR O #HHEH
DIEHERE G D & b BHE & 7 PO
va v EROREAREINTED
(Yoshida et al., 2020, Tsutsumi et al., 2011).
RHARN 7 i 2SR ke n b e %
AL Twd,

RHAZE RS &40 7 PR 1 iE, # AR
ERTHRAY T TOREESva vy BE
INTW 5720, % OftiaiiosmEh EMBE T
BHolzZ LB T 5, b lliiciHms s
i AERORTIMEREY X, eh vy 7 ) THR
DREBBEY v a v 3 ®» bid (Pastor-
Galdn et al., 2021), EHAAL 7 P DJRE &
R TR LEEEZLND,

RZE RS o 11 FZ2 A 38 o HERR AR A IR
ik, flhDRERE AN 7 E DR & BH 5 22 1 5
O, XVEERETHE EERBT S,
RIS Lo =145 2> & 1349 95 Ma DS
v a v ERPIRE S L TE Y (Tsutsumi
etal., 2009). MERZE L D 1L 2SS O JFA 1%
T FIRHRICHERE L 72 Al RS B %

Keywords: detrital zircon, U-Pb dating, Motai-Matsugadaira zone, NE Japan,

Paleozoic high-pressure metamorphic rocks.
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Faulting process accompanied with talc concentration
following metasomatism of gabbro
Takeyoshi Matsunaga*, Junichi Ando, DAS Kaushik
(Hiroshima Univ. Advanced Science and engineering)

ixtwic] WifEA Y Chic 2 7 BT
S350, WEBEAMETL, 2 ) -7\
BEL B e BEBRPLHRRTOEFI2 L
TN TWwD (Moore and Rymer, 2007,
Moore and Lockner, 2011 72 &) . ABFSE T 13
R U e SR 1 s T ABEL A4 R IC S
TN 2HOWIEEFERAL, X DIFK
WREZHSICT R 2 ER2HMNE L, A
Feid, WL 2 #E T 5 ) 2 CHERML
A5 DIAMER & WO BE 3 2 87T L v
MR ZBH72225bDEHFEZT D,
[RFEFE] R TIWEOTEEIT V.,
RN ERA Z I 72, Z Ok, fRLEEM
Fie SEM % M 7- il ilik#i%e . EPMA 1
KL ER T, £ 2GS 7 b
(Image]) %#ffH LIk oEILZHH L 72,
R] WFFeR e LaWifE iz, 200 4 &
thep (g mAaRn, A, 72V AT
R 1 F6E T 2 RIEH RS HBL L CRED &
N BMEH) 10m DHAR DR ICIFEL ., WY
JEHI 2> 55 cm OREEIE, e & 22 D
DK INT VR Z LR o, %
LC, WigmiciEo icoh, 2107059
2 EGHHINT 2 235380 btz FRZE
Keywords: Gabbro, Talc, Metasomatism, Fault
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[(Z%£] 1) APIAEMHEEERICE T, JL A
Eh o @A E AP & F X VI
B LAV A H L o7z, X Dk, 2) BB
LA G Ak E A BA L IR TE
o cRRIe A & S L 7. 3) Rkle A 25 s
%I IC B\ T, BTERY 2R WTE 2 O IR AL
cm NORFIRADMIKL . f&eh & 27
LRI N2 HABEL 72, T DEFTTIE,
TETE R 72 T JE TS ] 2> 5 13 EBIK 3 ETT L
S DI L 72, 4) Wi EB) 23 2E U 2 1
X, TR 7 W 2> 549 Imm O FiPE O
FE ORI & 22 5, IS hERIc X v
WA L7z, 2 LT, 5) ke x vz 0¥
WA, G HERICIif A EhAa s L
TWifEEBN 234 U7 WIS RO &2
DATHER I T3 Z L, WiEEE+ o
FEERFE BT XU fRie A D K AR X 7z
Al e F 2T, FFELAZ 1. 2), 3) @
WL, R oG, 37 b b RAEM
FARCHEZ L HRLTHD,
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Kinematics of Main Central Thrust
estimated from microstructure of mylonite, Himayala
Hirotoshi Kotama*, Jun-ichi Ando, Kaushik Das, Dyuti Prakash Sakar (Hiroshima University).

(Ft»ic] eI YHlClI2a—7 7K
Fee 4 v FHLKREDMZE - PURICBEL 7218
B KB EWE S FREL T B, 2D
O F oy bR L R E IR I -2
TEBBEICAEL T aaAHBET 5,
T O Wtk YE 1B RS a3 N e R o B2 R
THHIERHbLNT WS, AWFFEIZ. T
uff; bW R IR T 2 WiE & A I & L
BRI 2 5RomMMHfkicERE T2z LT
fife - VR B R < o W E B o e &
Wi OB EHO 2222 HMN
L L7,

(A& R] 4 ~ FJbE Uttarakhand N
Almora JtEFICEH T 2T v 7 W=
(NAT) % RTRIC, NAT Ef%2> 54 15km
DA A FEHIE L Lz, 2 ofEE O S5H 1T
ET~vAuF 4 MeLTEHY, FFICT NAT i
FECiEvrrI~fuor A v B304 T L, <
AaF A4 iy, UL L - A% L Mk
ERL-ROPBEINDG Z b, Mtk
HWERHEB COLVER ZRFFL Tw 3
0t , NAT O FEEIZEESE CTRE A
FBERTERETH B, L7225 > TARIFFETIE,
~A v+ A ML 7Z{E RS O WAl e %
ZiTo 77,

(igeFik] fRCERMEE R O SEM % FH T
AR BI R 2 1T o 72, 72, BUS L 72656
FHAK O MR % Image] ZHWTHNT T2 2 &
CREREMIGEIM OB 2 HE L 72, BT,
SEM-EBSD. MATLAB O A4 —7v YV — &

MTEX ¥ — 7K v 7 R & Imagel] % H\» T,
P L720a%o c iy 770 v o7 K.
T AR MR KRD -, B0t - HlE X
V. 1) ~4 vt 4 MeoilELEME, 2) B -
WRENGHE, 3) NAT O AW, 4) Wi
EENC G 2 5 RIS o EEZH L
I L7,

(KGR & EF%E] 1) BB N CHED ¢
777y 27 Xh, ~4aFr4 MLoRE
13 450-550°CTH o722 L BB S & 72
577, 2) PG D T R~ 7 b 5 13 F
LOXRLDBTH -7 &, Ffbemfvohi
2> B 1% 35-60 MPa D IRB)IS IREE % Z 1 T\
2T RS AL T o 72, 3) AR 2 & 13,
Bilfr& > Al top-to-south TH o722 &, L
2> L NAT 12829 2 Rl o % top-to-north
THoTZZDRHLP LR o7z, ZDOHiE Y
ZDFIWEF ¥ AN 70 —%RET 5, 4) B
IREERRIE S O & F = 1T NAT 1ED K IThE
> THEKT 5, 7z, BREBELMOEE
B ORI - THE IS T A7 E ML o &
JEPMET L, 220 FaER T DT A2 b I
KEL RBEAPRTENE, 2hb kR
. AHOERICHESKECHEELTWwS
e ERTAEL, HRFE T, NAT 1o 1
WoTERA N =R LB 2 ) — T b
JESEfR 7 ) — 70 e L = mTREME, oo i,
JERIEREIE S ~ D E T E R o [ RENE % &
ZTW5,
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