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Zoom Session 2

Oral presentation

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

Chairperson:Masanori Kurosawa, Koichi Momma, Yasuyuki

Banno
2:00 PM - 4:45 PM Zoom Session 2

[R1-01] Characteristics and problems of absorption
correction in quantitative chemical analysis by
ATEM
*Kiyoshi Fujino', Naotaka Tomioka?, Hiroaki Ohfuji’
(1. Non, 2. JAMSTEC, 3. Tohoku Univ.)
2:00 PM - 2:15 PM

[R1-02] Compositional dependence of EFG tensor of
Fe’* in M1site of Ca-rich pyroxene
Daiki Fukuyama’, *Keiji Shinoda’, Yasuhiro Kobayashi?
(1. Osaka City Univ. Sci., 2. KURNS)
2:15PM - 2:30 PM

[R1-03] Preliminary report on ICP-MS quantitative
analysis of U, Th, and Pb in mantle-derived
olivine and serpentine
*Takenori Kato', Yukiko Kozaka®, Yoshihiro Asahara?,
Yui Kouketsu?, Katsuyoshi Michibayashi® (1. ISEE,
Nagoya Univ., 2. Nagoya Univ., 3. ISEE, Nagoya Univ,
Kochi Univ.)
2:30 PM - 2:45 PM

[R1-04] Differences of trace element in Japanese
Akoya Cultured Pearl
*Kentaro Emori', Hiroshi Kitawaki', Masahiro Sato?,
Junko Yazaki? (1. Central Gem Laboratory, 2. Pearl
Science Laboratory)
2:45 PM - 3:00 PM

[R1-05] Sulphur atom positions of katoite from Tadano,
Fukushima Prefecture, Japan
*Yasuyuki Banno®, Koichi Momma?, Ritsuro Miyawakiz,
Michiaki Bunno® (1. AIST, 2. NMNS, 3. Univ. of
Tokyo)
3:00 PM - 3:15 PM

[R1-06] Occurrence and genesis of Ca-rich nepheline
and associated minerals in the Kajishiyama
basanite, Tsuyama, Okayama Prefecture, SW
Japan

*Keiya Yoneoka', Maki Hamada', Syoji Arai' (1.
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Kanazawa Uni. Nat.)
3:15 PM - 3:30 PM

[R1-07] Local structure of Ni and Ni minerals in
listvenite in the Nishisonogi unit Nagasaki
metamorphic rocks
*Kohei Unoki', Tadao Nishiyama', Ginga Kitahara',
Akira Yoshiasa', Makoto Tokuda?, Kunio Yubuta®,
Kazumasa Sugiyama2 (1. Kumamoto Uni. Sci., 2.
Tohoku Uni., 3. Kyushu Uni.)
3:30 PM - 3:45PM

[R1-08] Cylindrical amesite from Yakiyama, lizuka,
Fukuoka Prefecture, Japan
Yuki Isshiki?, Yuya Takeda?, *Seiichiro Uehara’,
Satomi Enjyu3 (1. Kyushu Univ. Museum, 2. Kyushu
Univ. Fac. Sci., 3. Ehime Univ.)
4:00 PM - 4:15 PM

[R1-09] Follow-up report on Chibaite from north Fossa
Magna area, central Japan
*Koichi Momma', Hiroshi Miyajimaz, Norimasa
Shimobayashi®, Takashi Ishibashi*, Nobuyuki
Takayama®, Toshiro Nagase®, Ritsuro Miyawaki’,
Satoshi Matsubara', Akira ljiri’, Yoshihiro Furukawa®
(1. NMNS, 2. Itoigawa City Council Member, 3. Kyoto
Univ., 4. Masutomi Mus. Geo. Sci., 5. Friends of Fossa
Magna Museum, 6. Tohoku Univ., Mus., 7. Kobe Univ.,
8. Tohoku Univ.)
4:15 PM - 4:30 PM

[R1-10] Mn-dominant variety of tetrahedrite from
Teine mine, Hokkaido
*Koichi Momma', Masaaki Shimizu?, Yoko Kusaba',
Yoshiya Ohki® (1. NMNS, 2. Hokuriku Polytechnic
College, 3. Nippon Chigaku Kenkyu-kai)
4:30 PM - 4:45 PM

Oral presentation

R8: Metamorphic rocks and tectonics
Chairperson:Yoshihiro Nakamura, Shunsuke Endo
2:00 PM - 4:45 PM Zoom Session 1

[R8-07] UHT metamorphic rocks from northern Mogok,
Myanmar
Khaing Nyein Htayz, *Yasuhito Osanai', Nobuhiko
Nakano', Bolgbaatar Dolzodmaa®, Ippei Kitano®, Zaw
Htet*, Tatsurou Adachi’, Masaaki Owada® (1. Kyushu
Univ. SCS, 2. GIM, Myanmar, 3. Tochigi Pref. Mus., 4.
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Kyushu Univ. ISGS, 5. Yamaguchi Univ.)
2:00 PM - 2:15 PM

[R8-08] Mixing and fluid-related processes in the slab-
mantle interface during incipient subduction:
records from the Dalrymple Amphibolite,
Philippines
*Gabriel Theophilus Vinalay Valera', Tetsuo
Kawakami', Betchaida Duetes Payo’c2 (1. Kyoto
Univ., 2. Univ. of the Philippines)
2:15PM - 2:30 PM

[R8-09] Pressure-Temperature path of a pelitic gneiss
from Menipa, Se r Rondane Mountains, East
Antarctica
*Tetsuo Kawakami’, Masayasu Suzuki' (1. Kyoto Uni.
Sci.)
2:30 PM - 2:45 PM

[R8-10] Uranium- Lead ages of grossular, titanite and
apatite in a pelitic schist (Menipa, Se r Rondane
Mountains, East Antarctica)
*Sota Niki', Tetsuo Kawakami?, Tatsuro Adachi?,
Masaoki Uno*, Fumiko Higashino?, Takafumi Hirata'
(1. Univ. Tokyo Sci., 2. Kyoto Univ. Sci., 3. Kyushu
Univ., 4. Tohoku Univ.)
2:45 PM - 3:00 PM

[R8-11] Counterclockwise and clockwise P-T histories
recorded in a single sample? (Brattnipene, So r
Rondane Mountains, East Antarctica)
*Hayato Ikeda', Tetsuo Kawakami', Fumiko
Higashino' (1. Kyoto Uni. Sci.)
3:00 PM - 3:15 PM

[R8-12] Non-barometric behaviour of Na pyroxenes in
blueschist-facies metamorphic rocks
*Wataru J Yabuta', Takao Hirajima® (1. Non, 2.
Kyoto Univ.)
3:30 PM - 3:45 PM

[R8-13] Crystal size distribution and compositional
zoning of garnet formed by two-stage growth
in the Kotsu eclogite and basic schist,
Sanbagawa belt
*Otgonbayar Dandar’, Atsushi Okamoto', Masaoki
Uno' (1. Tohoku University. Graduate School of
Environmental Studies)
3:45 PM - 4:00 PM

[R8-14] Formation of garnet aggregate of the Khungui
eclogite in the Zavkhan Terrane, Western

Mongolia
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*Manzshir Bayarbold®, Atsushi Okomata', Otgonbayar
Dandar”, Masaoki Uno’, Noriyoshi Tsuchiya1 (1.
Tohoku University)
4:00 PM - 4:15 PM

[R8-15] Occurrence of CH,~ N,-bearing aqueous fluid
inclusions in jadeite-bearing chlorite- grossular
rock from the New Idria serpentinite body,
California
*Rio Rio", Tatsuki Tsujimori’ (1. Tohoku
University)
4:15 PM - 4:30 PM

[R8-16] Garnet zoning in the Yukinoura serpentinite mé
lange, the Nishisonogi metamorphic rock.
*Tadao Nishiyama1, Koouhei Unoki', Akira Yoshiasa'
(1. Kumamoto Univ.)

4:30 PM - 4:45 PM

Oral presentation

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

Special Session)

Chairperson:DYUTI PRAKASH SARKAR(Hiroshima Uni.), Morihisa
Hamada(Japan Agency for Marine-Earth Science and
Technology)

2:00 PM - 4:45 PM Zoom Session 3

[S1,54-01] Relationship of slow earthquakes to
intraslab and inland earthquakes
in the Nankai subduction zone
*Saeko Kita', Heidi Houston?, Suguru Yabe?,
Sachiko Tanaka®, Youichi Asano®, Takuo
Shibutani’, Naoki Suda® (1. BRI, 2. Univ. of
Southern California, 3. AIST, 4. NIED, 5. DPRI,
Kyoto Univ., 6. Hiroshima Univ.)
2:00 PM - 2:30 PM

[S1,54-02] Depth profile of frictional properties
inferred from cuttings obtained at the
Nankai trough CO002 drilling site
*RIHO FUJIOKA', Katayama Ikuo', Kitamura
Manami?, Okuda Hanaya3, Hirose Takehiro* (1.
Hiroshima Univ. Sci., 2. AIST, 3. Univ. of Tokyo,
AORI, 4. JAMSTEC Kochi Institute)
2:30 PM - 2:45 PM

[S1,54-03] Temperature dependence of direct effect on
the friction of single-crystal muscovite

from room to elevated temperature



Japan Association of Mineralogical Sciences 2021 Annual Meeting of Japan
Association of Mineralogical Sciences (JAMS)

*Hiroshi Sakuma”, Diane Moore?, David Lockner?
(1. NIMS, 2. USGS)
2:45 PM - 3:00 PM

[S1,54-04] Relationship between hydrothermal fluid-
induced illite and void, and faulting process
*Jun-ichi Ando’, Kouta Kojima', Kaushik DAS",
Naotaka Tomioka?, Seiichiro Uehara® (1.
Hiroshima Uni., 2. JAMSTEC - Kochi Core Center,
3. Kyushu Univ.)
3:00 PM - 3:15 PM

[S1,54-05] Influence of pore geometry and alteration
minerals on seismic wave velocities of
Epidosite collected from the Oman Drilling
Projects
*Kumpei Nagase', Ikuo Katayama', Kohei
Hatakeyamaz, Yuya Akamatsu', Keishi Okazaki’
(1. Hiroshima Uni. Sci., 2. Meisei Uni. , 3.
JAMSTEC)
3:30 PM - 3:45PM

[S1,54-06] Fluid inclusions in calcite of serpentinite
mud seamounts in the Mariana forearc
*Chihaya Yamamoto', Kento Kugimiya®, Shinya
Ishido", Tatsuhiko Kawamoto', Yuji Ic:hiyama2 (1.
Shizuoka Uni. Sci., 2. Chiba Uni. Sci.)
3:45 PM - 4:00 PM

[S1,54-07] Diffusive fractionation of carbon isotopes
in rhyolitic melt
*Akira Kawahara', shumpei Yoshimura® (1.
Hokkaido Uni. sci. )
4:00 PM - 4:15 PM

[S1,54-08] Investigation of the magma evolution
process inferred from major and trace
element compositions of amphibole
*|kuo Okada', Tomoyuki Shibata’, Masako
Yoshikawa', Hidemi Ishibashi?, Takeshi Sugimoto?,
Yasutaka Hayasaka' (1. Hiroshima Uni. , 2.
Shizuoka Uni., 3. Geothermal Engineering Co.,
Ltd.)
4:15 PM - 4:30 PM

[S1,54-09] Crystal habit change of groundmass
pyroxenes depending on magma ascent paths
revealed by single-step decompression
experiments
*Shota Okumura', Satoshi Okumura®, Akira
Miyake® (1. Kyoto Uni. Sci., 2. Tohoku Uni. Sci.)
4:30 PM - 4:45 PM
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Oral presentation
R1: Characterization and description of minerals (Joint Session with

The Gemmological Society of Japan)
Chairperson:Masanori Kurosawa, Koichi Momma, Yasuyuki Banno
Fri. Sep 17, 2021 2:00 PM - 4:45 PM Zoom Session 2
[Chairperson]

Masanori Kurosawa: R1-01 - R1-04

Koichi Momma: R1-05 - R1-07

Yasuyuki Banno: R1-08 - R1-11

[R1-01] Characteristics and problems of absorption correction in quantitative
chemical analysis by ATEM
*Kiyoshi Fujino', Naotaka Tomioka®, Hiroaki Ohfuji* (1. Non, 2. JAMSTEC, 3. Tohoku Univ.)
2:00 PM - 2:15 PM

[R1-02] Compositional dependence of EFG tensor of Fe’" in M1site of Ca-rich
pyroxene
Daiki Fukuyama', *Keiji Shinoda’, Yasuhiro Kobayashi’® (1. Osaka City Univ. Sci., 2. KURNS)
2:15 PM - 2:30 PM

[R1-03] Preliminary report on ICP-MS quantitative analysis of U, Th, and Pb in
mantle-derived olivine and serpentine
*Takenori Kato', Yukiko Kozaka®, Yoshihiro Asahara?, Yui Kouketsu?, Katsuyoshi Michibayashi?
(1. ISEE, Nagoya Univ., 2. Nagoya Univ., 3. ISEE, Nagoya Univ, Kochi Univ.)
2:30 PM - 2:45 PM

[R1-04] Differences of trace element in Japanese Akoya Cultured Pearl|
*Kentaro Emori’, Hiroshi Kitawaki', Masahiro Sato?, Junko Yazaki® (1. Central Gem
Laboratory, 2. Pearl Science Laboratory)
2:45 PM - 3:00 PM

[R1-05] Sulphur atom positions of katoite from Tadano, Fukushima Prefecture,
Japan
*Yasuyuki Banno', Koichi Momma?, Ritsuro Miyawaki?, Michiaki Bunno® (1. AIST, 2. NMNS, 3.
Univ. of Tokyo)
3:00 PM - 3:15 PM

[R1-06] Occurrence and genesis of Ca-rich nepheline and associated minerals in
the Kajishiyama basanite, Tsuyama, Okayama Prefecture, SW Japan
*Keiya Yoneoka', Maki Hamada", Syoji Arai’ (1. Kanazawa Uni. Nat.)
3:15 PM - 3:30 PM

[R1-07] Local structure of Ni and Ni minerals in listvenite in the Nishisonogi unit
Nagasaki metamorphic rocks
*Kohei Unoki', Tadao Nishiyama', Ginga Kitahara', Akira Yoshiasa', Makoto Tokuda?, Kunio
Yubuta®, Kazumasa Sugiyama® (1. Kumamoto Uni. Sci., 2. Tohoku Uni., 3. Kyushu Uni.)
3:30 PM - 3:45 PM

[R1-08] Cylindrical amesite from Yakiyama, lizuka, Fukuoka Prefecture, Japan
Yuki Isshiki?, Yuya Takeda?, *Seiichiro Uehara', Satomi Enjyu® (1. Kyushu Univ. Museum, 2.
Kyushu Univ. Fac. Sci., 3. Ehime Univ.)
4:00 PM - 4:15 PM
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[R1-09] Follow-up report on Chibaite from north Fossa Magna area, central
Japan
*Koichi Momma”, Hiroshi Miyajima?, Norimasa Shimobayashi®, Takashi Ishibashi®, Nobuyuki
Takayama®, Toshiro Nagase®, Ritsuro Miyawaki', Satoshi Matsubara’, Akira ljiri’, Yoshihiro
Furukawa® (1. NMNS, 2. Itoigawa City Council Member, 3. Kyoto Univ., 4. Masutomi Mus. Geo.
Sci., 5. Friends of Fossa Magna Museum, 6. Tohoku Univ., Mus., 7. Kobe Univ., 8. Tohoku Univ.)
4:15 PM - 4:30 PM

[R1-10] Mn-dominant variety of tetrahedrite from Teine mine, Hokkaido
*Koichi Momma"', Masaaki Shimizu?, Yoko Kusaba”, Yoshiya Ohki® (1. NMNS, 2. Hokuriku
Polytechnic College, 3. Nippon Chigaku Kenkyu-kai)
4:30 PM - 4:45 PM
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Characteristics and problems of absorption correction in
quantitative chemical analysis by ATEM
Kiyoshi Fujino*, Naotaka Tomioka (JAMSTEC), Hiroaki Ohfuji (Tohoku Univ.)
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Keywords: Analytical TEM, quantitative chemical analysis, absorption correction.

*Corresponding author: kfujino7241@gmail.com

@Japan Association of Mineralogical Sciences.

-R1-01 -

7
IAPAN
Nz



R1-02 — AR RGBS 22021 FF R - B

CaliELERD M1 EFeDEBARTVVILE
KD EB R DIEE

A ILRB (B - B, fEm =] (BRidin - 2, AIREEE (UK - A

Compositional dependence of EFG tensor of Fe?* in

MTsite of Ca-rich pyroxene

Daiki Fukuyama (Osaka City Univ.), Keiji Shinoda* (Osaka City Univ.),
Yasuhiro Kobayashi (KURNS)

>7Fe Mossbauer spectroscopy has been used widely to analyze Fe?* and Fe* ratio in minerals. Recently,
Maossbauer microspectroscopy is used to measure the spectra of individual single crystal in a thin section.
There are two crystallographically different cation sites named M1 and M2 in pyroxene structure. Fe?*
ions which occupy M1 and M2 sites give similar and overlapping quadrupole doublet. For powdered
samples, intensity of quadrupole doublet can be assumed to be equal. However, intensity of quadrupole
doublet of single crystal thin section is not equal and depends on the direction between y-ray and
crystallographic axes. Therefore, peak intensities of two doublets are necessary for reliable peak
analyses of Mossbauer spectra which include similar and overlapping quadrupole doublets. The electric
field gradient (EFG) tensor of the ’Fe Mossbauer nucleus gives a constraint on the intensity of
quadrupole doublet. Zimmermann (1975, 1983) introduced an experimental determination method of
the EFG tensor from the Mdssbauer spectrum of a single crystal and proposed a formulation of the EFG
tensor from the intensities of the component peaks of an asymmetric Mossbauer doublet. Using
Zimmermann's formulation, Shinoda and Kobayashi revealed the EFG tensor of Fe** in the octahedral
M1 site of aegirine (JMPS, 2019). In this study, we measured Mossbauer spectra of thin sections of
single crystal of Ca-rich pyroxenes (diopside, augite and hedenbergite) and calculated EFG tensors of
three different compositional pyroxene from intensity variation of quadrupole doublet. Crystallographic
orientation of three pyroxenes were determined using X-ray precession camera. From three EFG tensors
of this study and an EFG tensor studied by Tennant et al. 2000, we will discuss compositional

dependence of EFG tensor of Fe** in M1site of Ca-rich pyroxene.

Keywords:Mdssbauer spectroscopy, microspectroscopy, electric field gradient, Ca-rich pyroxene
*Corresponding author: shinodakeiji@osaka-cu.ac.jp

@Japan Association of Mineralogical Sciences. -R1-02 -
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Preliminary report on ICP-MS quantitative analysis of U, Th, and Pb in
mantle-derived olivine and serpentine

Takenori Kato* (Nagoya Univ.), Yukiko Kozaka (Nagoya Univ, Kochi Univ.), Yoshihiro Asahara, Yui

Kouketsu and Katsuyoshi Michibayashi (Nagoya Univ.)
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Keyword: olivine, serpentine, trace elements, ICP-MS, mantle

*Corresponding author: kato@nendai.nagoya-u.ac.jp

@Japan Association of Mineralogical Sciences.
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Differences of trace element in Japanese Akoya Cultured Pearl

Kentaro Emori*, Hiroshi Kitawaki (Central Gem Laboratory),
Masahiro Sato, Junko Yazaki (Pearl Science Laboratory)

In order to try for origin determination of pearl using LA-ICP-MS, we analyzed changes through the
treatments of pearls and differences among “Shima, Mie”, “Komobuchi, Ehime”, “Amakusa,
Kumamoto”, “Iki, Nagasaki”, “Tsushima, Nagasaki” and “Sasebo, Nagasaki”.
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Keywords: Akoya Cultured Pearl, LA-ICP-MS
*Corresponding author: emori@cgl.co.jp

@Japan Association of Mineralogical Sciences.
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DWTIE, MITIC X 22, Witk 3
BRFET 5 B, EEMD L, FAELAR
FE TR WIEEIZIEEICE w, L L,
AFFEIC B W TRFIDOXFN 21T S T & AT
72, N, THEBIC X A EDEWEE
KRicwEr 52 Tnw3 I3,

-R1-04 -



R1-05

— AR A AR R E 22021 FE S - B

EERZHABTENZEERAICEEND
BEORFMNEIZDONT
SHPVEAT ™ (PERRME) - PIISM— - ERERS (ES2RHE) - 8 B GRKRIE)

Sulphur atom positions of katoite from Tadano, Fukushima Prefecture,
Japan
Yasuyuki Banno™ (AIST), Koichi Momma, Ritsuro Miyawaki (NMNS),
Michiaki Bunno (Univ. of Tokyo)

R A iET"’Efﬁffkﬁ’ﬁ%@ 1 TH
5., A A EEO — #&MHE KR XX
(X} R)(Zs)p & RKBLS, P%E*‘%E—ﬂu
oA oAa R Y o — ok IR
{Cas}[AL])(Sizx0x)O124x(OH)ax & KHLT X, Ca
DX (8 BN, 24c fLE), AL Y (6
BAAZ, 16a PrE), Si & OZEFL(0)Y Z i (4
BAZ, 24d (i) x5 5, MEEAREA 1T
BEOMBO)ZELZ N TEY, S
(SOs> & LT, F72bb $6& LT Z fis%
HH 5 EFEZ LN TV D(e.g., Passaglia and
Rinaldi, 1984),

Y - B(2019: H ARSI F 2 R GRHE F)
VXA S BRRR (LT 22 R RE N R AR A o
EPMA (2 X B LSBT 24T\, A 1
FIIPEDS, FClazagiel LWL L

SIX(SO)* & LT ZHaE DD L LIZGE,

Y JEIZIEE K T 0.27 apfu DZEFL(0) N FEET
% MO T, A Bl Z OGR A FES 5 72
DT 2 H BT PE TN R A1 R A 0D B b A X5 FR AT
AT o T,

HEREEAT F OFEHT EPMA 12 L0 /3br %
1T 72 o T2 7~ & AR HI U 72 N 1 a W7 i

(100 x 50 x 30 um) ZfEH L7, Wrh o %R
XS X ZMEEZEDD ERE, n= )i
{Caz}[Al s66Fe>0.260Mgo.103 Ti0.01600.155]52.000(Si1.

@Japan Association of Mineralogical Sciences.

1915%%0.15401.655)23[ (OH)6.68905.140F 0.110Cl0.052] 212
Thd, RYOMHTHERIZRI =38 %T, ¥
Ji% DFEF-$1E 29.6 epfu, Z iF1% 16.9 epfu TH
ST, ZHHIE EPMA EBRANSEHE SR
A (Y=27.4epfu, Z=19.1epfu) (ZH,
YEIETHRELY bEL ZFHIE TR L DO
Bllpol,Z2ZTCSEHITRCYEELLHDD
& L7z EPMA FEBRA A e L CE A G
B 5L Y=299epfu, Z=16.7 epfu & 721,
ENTRER P DR OO E X< —F LT, 2=
77— U BT Y EOE IR ZEN R
HoNTTD, Tk S EAUE LT 2 &
DI FER (S G &2 R E, S IO 5B FE % EPMA
fED S = 0.154 apfu & 725 X HIZEE, YIE
HAE +SHEEHAE =1 2KE), RUIE3.5%
WIRT L, SHEIX32e iz 5D, R HEIE
x = 0.0285(16), y = 0.0285(16), z = 0.0285(16)
BT, JRFFBERED D S I1E(S0s)* 6 L
<IE(S206) & LTHIEL TN D IR T &
ZOMTFERNBIFEND YIE +S D
T ERIX31.4 epfu, ZJFE1X17.0 epfu TH o 7=,

Keywords: katoite, structure refinement, Tadano

*Corresponding author: y-banno@aist.go.jp
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BRI FILICET 2 Y F 4 bHD

_§t2\7 T U \/&(ﬁ/

FHEGYDOER & BEA

KEIEESR*, MR, SRR (&K - BeH)

Occurrence and genesis of Ca-rich nepheline and associated minerals in

the Kajishiyama basanite, Tsuyama, Okayama Prefecture, SW Japan
Keiya Yoneoka*, Maki Hamada and Shoji Arai (Kanazawa Uni. Nat.)

ERAGIMICEST 247 ) videv )
HICARBIM R T A VBICET 280 TH
. AR KoNasgAlsSixOs (Z=1)TH
AN, INEFTIKCalCED A7) v
¥, TF 4 7 D Korath Range (0.28 atoms
per formula unit) <> # ¥ U FE IR (0.319 apfu)2»
LG I N T 25, WEHID 7 < BRIA
EARFETH B, BTG 1L~ A
P+ A b OB LK E XU v 41K
. JER (1973)1C & Y i X 41, Hirai and
Arai (1983)13#)® CRMIB DO~ A4 % F 4 + h
o7 =) vEFERLL, ZL T, A
TFIURAFFA oA 7 2V vid, B
BbDXDD CalcEHD T &AL I
Teo 2T T, MBATILRA ¥ F A4 b 2K
TEHY). FFIC Calc B A7 ) ViKDOWn
TaEl 725l flis L ML ARt 2T, 20
FIR % B & 2212 L 72\

MR TR A F 4 M IEEEH K@ Bk
MR THO, By I VvERESRTERLD
BRIk Z &L, . AP
JifdH % GO MIABSFIES 5, BEaiIh v

Keywords: nepheline, basanite, apatite, calcic

A

*Corresponding author: kei8.103a@stu.kanazawa-u.ac.jp
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JvRLEREA T, AREIEAT LY
V. v I va, BREA, AvAoae #
EH., 7TArn) EA. 7924 P RGWH
TR ENE, 272V v IIFRER DMK

TGP & Lo EHOTEY | —
Hh. WA ICEE LT b

F 7 =Y vid Ca %z K 0467 apfu (CaO,
231 wt.%) & A, gD CalcE B 4 7 =
Yy eHRT) CalcEATWS, £/, %
7z ) VYD Ca0 & EEHFD P,OsZHRICIT
B OMHBERRED b D,

AT IR A F 4 PO CallE DY)
X, HRHEA, REAJRUOT XA P TH
2, EEIREX Y. A7) vIZHEBRIHESEY
Thi7-0RboRED AT —Y TRt
L., $PROT7 %4 FidA 7 =) v &Rl
LTl EZLNSE, Thbeb,
KPDORAYFA PE~ < TET X
A P OEHERDELS Y BE AL M
DCaBARL%R572DICCalCEL AT =
VYRR LIZEEZLNS,
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RIBEREABFLI=Y FRICET SR AT A b

D Ni DBHHEEE Ni i

AR (RRR) . PGS (RER) . LIRS (RER), &HIBRA (RER),
AL CRAER) . HrFBk OuR) . IlifnE GRAER)
Local structure of Ni and Ni minerals in listvenite in the Nishisonogi unit
Nagasaki metamorphic rocks.

Kohei Unokia* (Kumamoto Univ.), Tadao Nishiyama (Kumamoto Univ.), Ginga Kitahara (Kumamoto

Univ.), Akira Yoshiasa (Kumamoto Univ.), Makoto Tokuda (Tohoku Univ.), Kunio Yubuta (Kyushu

Univ.), Masakazu Sugiyama (Tohoku Univ.)

Mineralogical studies of Ni minerals in listvenite in Nagasaki metamorphic rocks were performed by

chemical analyses, single crystal structure analyses and XAFS measurements.

RIS AF =y FHIZET DY
A FARTFA b URBREEACRERCS A DS R FRR
) ISEEND Ni SO FHIRRE 21T
STz, VAT R P ST 2 0 A R R R AR
PEERTIERCE A T YV aMFEL, FORE
JE /4 E1E 450°C, 2.8GPa R & H#EE ST
WAL, U A MRF A MI—AIZIE Cr &
Ni ICETEATHLN, FHO U A hF A
MU Cr I 72 <, ZAR72 Ni R D3 P
H34 %, Ni 6413, Millerite, Ulmannite,
Gersdorffite, Violarite, Pentlandite 72 & %4k T
&V . Pyrite X° Chalcopyrite H 29 %, Co (&
FFIC Violarite [ZHEEE L T %, Ni ZFEH L%
<& Te Phengite HFET 5, TV OFMITHE
BRFERL TEBY ZOMEENS .
Chalcopyrite =° Chromite, Pyrite 73 fJEHL47) T
HY . & D% Violarite, Millerite, Pentlandite
D3EE L. Gersdorffite, Ulmannite, DIEIZ
LIc & B R bND, LR T & BRG S

T, XAFS HIEE 21T 72, Zh b DR
KV TAAMRED 6p FHE L7z, 6plEEWIE
76 pyrite, Violarite, Millerite, Pentlandite,
Ulmannite, Gersdorffite DJIE & 72 v | BE AR
ERVW—HENRE LN,
Gersdorffite DERIRDFER &AL S |
D OIS ARIRMBEAFET 2 2 &R
LTz, ZOROHIBRENEZRET 2,
F 7z, Pentlandite DG &AL AR &
IR - JE)OHEE 21T - 72[2], HiHOY A k
AT A N ARLER > TR A 2R B D Wik &
272, XAFS #2256 BLAL N2 DR
72 A D ERE T & 72, Cr IE Chromite [Z3(Z
FEL, CoRRNI AN o=y hFyw
FE LTI L TV D 2 &7 & oD FEH
DY ARIXT A FERRSTR/NELS RS
iz,

[1] T. Nishiyama et al. 2020

[2] K. Tsukimura et al. 1992

Ulmannite &

Keywords: listvenite (listwanite), Ni minerals, Ulmanite, Gersdorffite, Pentlandite

*Corresponding author: 194d8151@st.kumamoto-u.ac.jp
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RERHREHNAKRLEDOHERY XY 4 b
—@ER - REEBOUK - 8- ) - BESE OUk - ) -

MEFHE (FREA - BT
Cylindrical amesite from Yakiyama, lizuka, Fukuoka Prefecture, Japan
Yuki Isshiki, Yuya Takeda (Dept. Earth & Planet. Sci., Fac. Sci., Kyushu Univ.), Seiichiro Uehara*

(Kyushu Univ. Museum) and Satomi Enjyu (Ehime Univ.)

1. lZIU®IT

fERCA (F BRI K MgsSi,Os(OH), T,
—fZITPED Fe % Al %8, Mg ICE
IR AR I HE RO 2 Y v 2 4,
Bk ciRoBEEZRF>T vF =7
A+, ROV F =X A4 bicpFEEIn s,
TERCH & EEARBERICH 28 & LT
T A A b (R K (MgAl)(SiA1)Os
(OH)y) 238 b, —f% i LLERHTHLRL D AR
e LCET %, EEDES TARE
DIERCARICHE S v v Vi D ALEERL
HET A4 bDERRFICO TS
L7zo Zlal, ALERUG & 7 A9 4 b DY
AR AR 28 S ML A D R %2 1T -
72 ZDFEHR, F 7 2T — DL
REE B X OH L WEEECA 359 @ (5
WiEx Rnw/A L7,
2. AblE L UER

ALRERC - 7 A 9 4 b ORI
&AM R % A & T BE 8T (SEM-
EDS: JEOL JSM-7001F %)% X NI K
LHRPEMBEN I v % — 0 ERE
WH % % (TEM-EDS JEOL JEM-ARM
200CF %)%/ LRRET L 72,
3. R

oYV iEEY) 3 Mg K RIS T
MR B 5 i AIRERCR 2> 5 72 5 AR

T o T u YV E DR EEY) D A E
BBV, AR, T A4 PR E%RE
LT3, Akl Rod3 TldE AR BIEHD
T AYA FRICHBREHO ALIERA
T D LWEERE L2, CoHRGH
VXA 7 T (Y 50-300 nm), bR
DHE 7 2 FfER, Bk, BHEIR, ST
DRLT- B 72 o T 72(Fig.). L FERALIZ
3IF(T AV A b, MERCH, WA+ £V
VAT B, Z ot cHER kT
IXNTERE 80-250 nm, AMERE 120-350 nm,
FI@®E)2um T, Al B4 A VE 1.3
(O=7) DT AH¥ A4 MHKTH B, 7z,

WHER I BORAS d & £ 9 & & 3% W (Fig.
D RHID ), T D RS i 13 5 H 1
REBNFREINEZRORELH 5,

Fig. STEM BF image of large cylindrical
amesites in the specimen Rod3 from
Yakiyama, lizuka, Fukuoka Prefecture,
Japan. Arrows indicate platy crystals in
cylindrical amesite.

Keywords: cylindrical amesite, Al-serpentine, new structure, Yakiyama

Corresponding author: uehara@geo.kyushu-u.ac.jp
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BT Ay o< T M EH L-TER DR
PRS- (EISTRH) 8 2 Gt | T 2 ) + TARIE GOk - ) -
FIHEVE G @ HEREE) - B IE 2 (T4 P~ F 12— VT BROR) -
MRS CRALRRR ) - 5 PR RS A (DS RHER) - SR WE (b %) -
7135 R - i)

Follow-up report on Chibaite from north Fossa Magna area, central Japan
Koichi Momma" (Nat’l. Mus. Nat. Sci.), Hiroshi Miyajima (Itoigawa City Council Member),
Norimasa Shimobayashi (Kyoto Univ.), Takashi Ishibashi (Masutomi Mus. Geo. Sci.), Nobuyuki, Takayama
(Friends of Fossa Magna Museum), Toshiro Nagase (Tohoku Univ., Mus.), Ritsuro Miyawaki, Satoshi Matsubara
(Nat’l. Mus. Nat. Sci.), Akira Ijiri (Kobe Univ.), Yoshihiro Furukawa (Tohoku Univ.)

TEEAIXTIEREER TR OELL .,
2011 4FIZFEdSNIZ2 VA7 T AL —NEM T,
FERABE I AZ RO H 72 E D IRAL KT
A FaELIENRHETHD, D%, 2013
EOFWFRFFRFERITBNT R T2EB L
RATEEROEMELCIILE 7 o~
WL EM L TR OREEIT o7, €
DER FAAHAINALIE DI O B2 &
LU CEEMNE IR BTV, 20T, HiT
BB R W TR AR ESh =2 em
O, 8D Tt L THRE T,

T O HERSNIZDOILR S R/ NS
T, RS IR BT HEORTIUE ICE AL
T2 LA O/NEIR T D, ZOR LA
RIT, RS A BEE CThY |, — LA B A
29, ORI O AEEO R 2 T
FIRAT - A BEARDIFE L | B BT T IR IR S

BEOWEDPRIAENTND, ZHOLTERHED G,

CORBCE I RIERE O EHERTD I H A

LIenATarZ2G A e 2 b5, FAFIZIE,

HER A T (BN LT/ NRB R K e 1A

NN OIMFAET 2703, B TR & 2 R L

FTEAOEHEZHERTEZDOIX,. A0EZA1
DDERTZNT TH D,

PE 3285 5 O K XA DR SICELL
TWDHR, — 0, RE-EOTIHEA DRI,
JERE OO T2 X RIS T T BB IE ST
Bl R SO XM T ARS8, AREH D
THEAL, BifE S X AREART OFE R, %)
EE T DWW T, B A IE O i O XM T
B Fd3m Th-o1z, Ll 27—V T,
e 8 - JE PRICBASE | R E N DL, R TR
JR - 23 D AL 1 0D JE PRI HEFHAIIZ T 1 A
F——FHE T, m— AT SRR SR
ELT Fd3m JOBIR FL T DI ENRIREND,
HAZ T~ 77 [RNARE BT stz Lo 08T
DOFEF. TEATFOH AN FDFENHIT, A
¥ 55%., CO2 38%, FDAth -7 5 Frs
TH p-T B DIETH ST, AZDSBC 1%
—42.2%0 CdroTz, ZORINLAR I, B fF FL R
DAZ L DENARLE (BXE 25% ~ —50%0)
LEEAHITHD,

TREAZEHLERIZObD, BIW
(S UHITAL — N & Z DR | D 2473,
2021 4F 4 HIZR B/ NEF O RIRFL IR
TESA, RO —EIITEIBALS 357200
PRt 2 ik E ST,

Keywords: chibaite, silica clathrate, pseudomorph, Fossa Magna

*Corresponding author: k-momma@kahaku.go.jp
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tEEFRMAMILASEH L= M A E8Y 5 R ME R
PSR- (FEISERHED) -1 K IE B (ERERER ) -

RS (E SLRHE) « ROK B AR (H A #I2FIE2)
Mn-dominant variety of tetrahedrite from Teine mine, Hokkaido

Koichi Momma"* (Nat’l. Mus. Nat. Sci.), Masaaki Shimizu (Hokuriku Polytechnic College),
Yoko Kusaba (Nat’l. Mus. Nat. Sci.), Yoshiya Ohki (Nippon Chigaku Kenkyu-kai)

DU I SRSE DG d A& 1 LB A TS Y — & T A Ml
ERIRFTIENTE, ZEMRE [43m,— i
I M(2)eM(1)6X(3)4S(1)128(2) (Z = 2)&EIT D,
MQ)BLO MDD 5% Cut N FEIZHDHFEE
LU C, fE3IEZE M i $idk (tetrahedrite, X = Sb) &
LV i $A8E (tennantite, X = As) IZFESL TV
7oo LU, B ANT U AZRDT-DIIE 21l D
WA A IS ZE THDHT=D |, E3F DR
1%  Cus[Cu4(Fe,Zn)2]SbaS13, Cus[Cu4(Fe,Zn)2]
AssSi3 LWV ST B TENITW, — kI, 728
R DHITLHFEBNT NORE S FHI A MZIEBNT
HEBLRWGE ThoThH, TN EMANT
VA EMADILE ThHAHY A A ek R T
FRELTHWFESE 7D IAEL L TIRH Z L3I
K ThD, 2T, WiEHHLY /L — 71288\ T
b, 2 DBGA A N KV FES 2533589
A BKIN L ESIIZ (Biagioni, et al., 2020),
PEARDZE U I ERSE L AL VY R SRFLI L, 2 RO RGA
T L TR T 2008, RN Hillid 5
HLD, TN ESDBEHSNTNDTZ8, #7220
A S I & i B 2 DU g S . KA DU i SR S5 &
SRR DY R SRS Sy S, DM 2B A A
VERERETOITHIES L THRbh bl l
Tpolz, D% KL U EGLE DG S
TODD, ZOT=, 2Mfif A ELT Mn? 3
EET D2 U S L L 7= D CHlE 35,

AREHI TRRSL I L O R KoEtES Lz 2 AR

DA T T, Mn? DS L3222 DU i $ gL 1 3
FEHIZ 2mm LA F ORGSR E L TRIET 2, 46
AEGEIEE A BEEREL ., 3 X OV Bk
VO 1t $ASE T dn 2, SRR IY i SASE 1T |2 2 #k L
\ZHET D — 7, 22 DU I S X B SR OIE & 1 B
T HT LT ET Ml & DORESRLITIT R
HEA LA T RO T HE Th oz, MR
Ao EPMA I X0k E L7z % BT
[Cus.99Ag0.01]56[ Cus20(Mni1.73Zn0.14F€0.05)51.12]56.12
(Sb222As1.78)54S12.75 Td> D, Bl X ARE L
2 K DG SRR 2TV SR T R =
0.0098 DFERD T S A7, Mn> 1X M(1) A b
IZAD Z & DHERE S AL, ZAUIEAh oo DY i Sl
T N—T DEE LTI TH D, £ MQ)
PA b (VA3 T7HE 12¢) 250D Cu D
—H#IX, 24g OALEIHEFNCT 4 AA—4
—LTWD Z &R INT,

Z DLW LM L 7 N — 7 O R FEIZHE
YT DHEEZLNDIZD, HiEEHEHRT TH
2,

2 SR

Biagioni, C., George, L. L., Cook, N. .,
Makovicky, E., Moélo, Y., Pasero, M., et al
(2020). Am. Mineral., 105, 109-122.

Keywords: tetrahedrite group, tetrahedrite, tennantite, Teine mine,

*Corresponding author: k-momma@kahaku.go.jp
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Oral presentation

R8: Metamorphic rocks and tectonics
Chairperson:Yoshihiro Nakamura, Shunsuke Endo

Fri. Sep 17, 2021 2:00 PM - 4:45 PM Zoom Session 1
[Chairperson]

Yoshihiro Nakamura: R8-07 - R8-11

Shunsuke Endo: R8-12 - R8-16

[R8-07] UHT metamorphic rocks from northern Mogok, Myanmar
Khaing Nyein Htay?, *Yasuhito Osanai’, Nobuhiko Nakano', Bolgbaatar Dolzodmaa*, Ippei
Kitano®, Zaw Htet?, Tatsurou Adachi’, Masaaki Owada® (1. Kyushu Univ. SCS, 2. GIM,
Myanmar, 3. Tochigi Pref. Mus., 4. Kyushu Univ. ISGS, 5. Yamaguchi Univ.)
2:00 PM - 2:15 PM

[R8-08] Mixing and fluid-related processes in the slab-mantle interface during
incipient subduction: records from the Dalrymple Amphibolite,
Philippines
*Gabriel Theophilus Vinalay Valera', Tetsuo Kawakami', Betchaida Duetes Payot® (1. Kyoto
Univ., 2. Univ. of the Philippines)
2:15 PM - 2:30 PM

[R8-09] Pressure-Temperature path of a pelitic gneiss from Menipa, So r
Rondane Mountains, East Antarctica
*Tetsuo Kawakami', Masayasu Suzuki' (1. Kyoto Uni. Sci.)
2:30 PM - 2:45 PM

[R8-10] Uranium- Lead ages of grossular, titanite and apatite in a pelitic schist
(Menipa, S@ r Rondane Mountains, East Antarctica)
*Sota Niki', Tetsuo Kawakami?, Tatsuro Adachi®, Masaoki Uno?, Fumiko Higashino?, Takafumi
Hirata' (1. Univ. Tokyo Sci., 2. Kyoto Univ. Sci., 3. Kyushu Univ., 4. Tohoku Univ.)
2:45 PM - 3:00 PM

[R8-11] Counterclockwise and clockwise P-T histories recorded in a single
sample? (Brattnipene, S@ r Rondane Mountains, East Antarctica)
*Hayato Ikeda', Tetsuo Kawakami®, Fumiko Higashino1 (1. Kyoto Uni. Sci.)
3:00 PM - 3:15 PM

[R8-12] Non-barometric behaviour of Na pyroxenes in blueschist-facies
metamorphic rocks
*Wataru J Yabuta', Takao Hirajima® (1. Non, 2. Kyoto Univ.)
3:30 PM - 3:45 PM

[R8-13] Crystal size distribution and compositional zoning of garnet formed by
two-stage growth in the Kotsu eclogite and basic schist, Sanbagawa
belt
*QOtgonbayar Dandar', Atsushi Okamoto', Masaoki Uno' (1. Tohoku University. Graduate
School of Environmental Studies)
3:45 PM - 4:00 PM

[R8-14] Formation of garnet aggregate of the Khungui eclogite in the Zavkhan
Terrane, Western Mongolia
*Manzshir Bayarbold', Atsushi Okomata’', Otgonbayar Dandar', Masaoki Uno', Noriyoshi

©Japan Association of Mineralogical Sciences
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Tsuchiya' (1. Tohoku University)
4:00 PM - 4:15 PM

[R8-15] Occurrence of CH,~ N,-bearing aqueous fluid inclusions in jadeite-
bearing chlorite- grossular rock from the New Idria serpentinite body,
California
*Rio Rio", Tatsuki Tsujimori' (1. Tohoku University)
4:15 PM - 4:30 PM

[R8-16] Garnet zoning in the Yukinoura serpentinite mé lange, the Nishisonogi
metamorphic rock.
*Tadao Nishiyama', Koouhei Unoki', Akira Yoshiasa' (1. Kumamoto Univ.)
4:30 PM - 4:45 PM
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SyUv—-EIdvIVLAICREESNS UHT ERE
Khaing Nyein Htay (GIM, Myanmar) «/)> [ PNEE A (JUN K) « Hf B 2 (JUp oK)
Boldbaatar Dolzodmaa (JLM K) « AL EF— 2 (F5 A JR A2 -

Zaw Htet (JULMK) « @& S22 EH (JULM oK) « RFTH ER (1A k)

UHT metamorphic rocks from northern Mogok, Myanmar
Khaing Nyein Htay (GIM, Myanmar) , Osanai, Y." (Kyushu Univ), Nakano, N. (Kyushu Univ),
Boldbaatar Dolzodmaa (Kyushu Univ) , Kitano, I. (Tochigi Pref. Mus.),

Zaw Htet (Kyushu Univ), Adachi, T. (Kyushu Univ), Owada, M. (Yamaguchi Univ)

vy~ —IZiE, EEOF Ry MERENOR
O~ — PR EZRTT o~ MR E
L ACEREWT 2T v 7 B R E L IE NSk
RAp B Ra AT EET 5. R O
AL E T Do XL —RBIOdL FOE
Dy 7P IENSFEECIE, TR 2 Rl
R, HEFERFEORTNEAIITDh
(Yonemura et al., 2013, Maw Maw Win et al.,
2016, Ye Kyaw Thu & Enami, 2018 72&"), 800°C
ZZDEIRD T T =25 A MAZE R Sk & b
B~ WegT O Z AR HE ST,
Yonemura et al. (2013) I%, I v 7 L& D
Grt-Opx 7' 7 =aTdA4 MO m E iR E %
950°CE R 720, ZNETITITBEIRE
D% S Lo AN W R Dl 5 &I RS e PR EwAN
VT RHEI TR0,

A al, B w76 T O — AL w7 Hilkon s,
BRI e S SR (A S o) B & T
EEIRZERCE N S, =AMy 7l
OB RCEFEY, SRRIEAZEIREL, 24K
7oA IR EEE A OTE A B R, JE - A,
WS R R, O A TANE R A TR E 3R
E35. REETIL, Spl—Qz A% ETe Grt—
Sil—Qz—Kfs BERE A ks (LU, 22741,
BROHEEIRZE SN T CREICRDZKRS
7= Opx—Crd—Spl =u RS 7L I & A 4
&1 Grt—Opx—Crd—Sil 7 7=27A~(LLF,
GOC 7' T=aTFA M) IZ OV COMNHERE F
DN ET 5.

I HTAMIHRE HE e RE A RS T,
Grt, Sil, Kfs, Qz%&Em57&L, Spl, Crd, Mag,
llm Z & Te. I RUTRE MR 75005 #R Y
A A TART AR, GridZdo b, =

DEATH, Grt+Sil=Spl+Qz DA gEE
ThHD. —HTIE, Spl+Qz=Crd D%IBE R
b rEDHND. Grt, Spl EHITHRD T Fe 12
B, Spl+Qz VT LI AN G DSy
B fR 45003 InK=0.02 Z 7R LT Bohlen et al. (1986)
D FEBRE B ARD T W s R VR E SN,
5.5kbar LA TlE 900 Cailiz A8 E IR R
SUERELNS.

—7%, GOC 7' I =aFAMNItRD THHRITI
< AANG RISk T a7 LU TR,
HEND. BIBERIZED Bt ZBRE, D TR
FTATREM T TORMRBPRIBS L, Grt, Sil,
Crd, Opx, Spl, Pl, Kfs, Qz MHAERSILD. =
NHDFT A TN ILAFE T 51T Tidie
<, ERAT RIS % A4 R R1) DI 5F- 1
= C, (1) Opx+Crd, (2) Crd+Spl, (3) Opx—+
Spl 7pEDaTARL TV T2 A RIS
TERR S AT, A FRIRE - T 77 51028 Bl SO il
W, BLOGELE Bt O7vEEHREREND
REELONTZ GOC V' T=a2T7/ D — 7%,
4111, 5.5~8 kbar, 850~1000 CTHY. =
PHETANDERR A —ET D,

GOC 7' 7=aFANID\T, TEMIZ LA-
ICP-MS ¥ /vay U-Pb FAGHIEZ i L7-.
3100 Ma 75 60 Ma D=y a—& L MEME T
T ERERA L NV T YRV OIFLED TR
SNHEEBIT, 26.56E0.76 Ma DOZERERN
arva—F4TERELTELNEZ. Z0XH7
W D ZE AR (30~20 Ma) 1, T4EE
VR D EER AR E L TGRS D &
TRV, [RIZE R O —F X = B e A A E FH IR
(29 6.5 kbar, 950 ‘COMEIRE KR SMICE
L CWZ ERBHBNI Tz,

Keywords: Mogok metamorphic belt, UHT metamorphism, Spl-Qz symplectite, Opx-Spl-Crd corona, Oligocene.
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Mixing and fluid-related processes in the slab-mantle interface during
incipient subduction: records from the Dalrymple Amphibolite,
Philippines
Gabriel Theophilus Valera'", Tetsuo Kawakami', Betchaida Payot?

'Department of Geology and Mineralogy, Graduate School of Science, Kyoto University
National Institute of Geological Sciences, University of the Philippines

The slab-mantle interface separates the downgoing slab from the mantle wedge in arcs. This shear zone
is the locus of complex mechanical and fluid-related processes which control the chemistry of fluids
and/or melts passing through. During incipient subduction, the slab-mantle interface is sometimes
preserved at the base of the ophiolite as a high grade metamorphic sequence. In this study, we present
the petrographic and geochemical signatures of the Dalrymple Amphibolite, a mélange sequence which
occur at the base of the Palawan Ophiolite, Philippines. The block-and-matrix sequence is composed
predominantly of metamafic blocks which record prograde metamorphism (~625 °C, 11.5 kbar to
~700 °C, 13 kbar) surrounded by a hybridized matrix with comparable peak metamorphic conditions
(~700 °C and 13 kbar). The surrounding matrix share characteristics of both metamafic and
metasedimentary blocks and is composed of kyanite+ilmenite+Ca-amphiboletbiotitetgarnettepidote.

The edge of some amphibolite blocks adjacent to the matrix are characterized by enrichment in light rare
earth elements (REEs), Th, U, Nb and Ta relative to their mid oceanic ridge (MOR) basalt protolith.
Such enriched signatures follow an apparent mixing line connecting metamafic and metasedimentary
blocks in the ternary Ni-Th-Rb diagram. The same trend is followed by surrounding matrix. This indicate
that the edges of the blocks may have experienced substantial mixing with the surrounding matrix
material during matrix-forming deformation events and before recrystallizing at peak P-T conditions.
The Grt amphibolite block B214-21furthermore, is cut by a Qz-Ky vein and contain local Al-rich zones
composed of Ky and Ep. These Al-rich zones occur in the interstices of Hbl and Grt and were possibly
once dilatant sites filled with fluids equilibrated with the matrix. Rutile grains included in the prograde
mantle and rim of Grt porphyroblasts of this sample record an abrupt increase in Nb content (= 161-6664
ppm) compared to those in the Grt core (= 175-266 ppm). This possibly indicate the pre-peak P-T mixing
processes during matrix formation.

The geochemical characteristics of the matrix largely mirrors the REE and extended trace element
patterns of some metasedimentary blocks. This is marked by enrichment in light REEs and large ion
lithophile elements such as Th and Pb in the MORB-normalized spidergrams. Notable differences
between the metasedimentary blocks and matrix were however also observed. At a given FeO/MgO ratio,
the matrix has lower Cl, Si and Sr content and higher concentrations of Th, Ni, Zr, Al and light REEs
with respect to the matrix. The potential role of mechanical mixing between end member components,
i.e. mafic basalt, sediments and ultramafics, and fluid infiltration in controlling the chemistry of the
matrix will be investigated.

Keywords: slab-mantle interface, fluid infiltration, Dalrymple Amphibolite
Corresponding author: gtv.valera@gmail.com
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Pressure-Temperature path of high-grade metamorphic rocks from

Menipa, Ser Rondane Mountains, East Antarctica
Tetsuo Kawakami*, Masayasu Suzuki (Kyoto Uni.)

HEME— L 1 22— L (SRM) 121,
VU [E— B R DA U272 0 9 6-5 fEEERTD
Hl~ N HSeE A 2SR LT D, A
Main Tectonic Boundary (MTB)Z 5% & L C.SW 7
L—2& NE 7 L— 2o bivd, EHEFREE
MG ENDRIETED L 2 o OFERBIHIFINN
Z. SW 7 L— U O AR RCE R SRS HET Y
DIRERES) (P-T) BEZR>—J7, NET L—
> DE RGN HE Y O P-T J@IE 2R
Z LB, #J650-600 Ma [Z NE 7 L—1 7% SW
Tl —r RdEE L E SB[, 1. 2
73 East African Orogeny TR SV B A D572
% Namuno Terrane (Nmn) &, Nampula Terrane
(Nmp) DFEZEHRF 2 & 7= aTREMEA E < . MTB 23
ZOERERTHD EEZ T,

—Ji. [2& SRM HEBD/ L b = il D28
SR B JE ) RE R B A3 B o v — 2 Ak o
Nmp O—EEFELIT 25 Z &5, SRM (&, Nmn
I ENS 5k KU L Nmp <o Ko
AVTE—R T RBRHEIS RTFO
f&2¢ (Kuunga Orogeny) (2> CEE L7-FK
Ty TO RO THDHEBExT-, DX
212, SRM 2 L7277 h =27 AT\
V. ZORGEEIE, BRCEFRDIREES
B REOMNT % . SRM 282 7= > TR 5
VERH D,

% 2 CABISETIE SRM HIES A — = SHiik
DL EEE IS OHEE 24T - 7=, 5UBH L Bt-
Sil-Grt I RE T, ER 4 mm BEOY 7 nfix
G, VU v AR 7 —iEE
AT ZENEL, YILLD Y —=v 7% AT
a7 LY AT NG, FEGTHRITAT D
U LZ[E7D> T Ca 3 L, Mg BWEFHEZ S
== TR Y, arviXEaAMIZESR, < b
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U7 AL TR An B2 FFOREA DS
A SIDHY ALSIOs ST DA SN2y, U A
WZiEEE & UCERRa YELA S, B S EERR
anEblizaFsnNs 7 amt VRFE LT,
~ U7 RIIEERA DBDFET D, a7+ U
LEBIVTANEROAIND Z NG, Zr-
in-Rt HEREFB) 2 L& 2 A, 27D
F /U 1.0GPa ZRET 5 & 49 680-820°C, U A
DIVF T 0.9-1.15 GPa THI 750-870°C DI EE
BHzl-, —hH., VruenlEds 2 ke
Fa, BER V7 om) AOMBRASTIZY 7
oA -BREERVER R & GASP MU J)51H4]
Z 95 &% 038 GPa THI 610CE1H7=, =
NS DS OIEIEIL E 7707 5 s TliZanas,
IRERHE D IZUTV S P-T JBIEDMSG DAV D FTREME &
VY, ZOEBIEROFERIL, £ 600Ma TH 5 A]
BEMERE L[5, 29 Lz P-Tt BR[| DOET
JUTEDIRVERTH B —F. 7L E = ik
TEOLNTWDERE61IZITV, [2]D7Y SRM
R e 6 S ATRED &) D ORREEIC I, A
TRZERBLD in situ FARTENZTE S < FH/M7R P-T-
t JBIEOREE & L 12, SRM Ol o, [F]
FROEIF =D,

[1] Osanai et al. (2013) Precambrian Res. [2] Grantham et al.
(2013) Precambrian Res. [3] Tomkins et al. (2007) IMG [4]
Holdaway (2001) Am Min. [5] 1=AIEA (2021) HASE
MRS E S  [6] Higashino et al. (2013)

Precambrian Res.
Keywords: collision zone, P-T path, granulite, crust
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Uranium—Lead ages of grossular, titanite and apatite in a pelitic schist
(Menipa, Ser Rondane Mountains, East Antarctica)

Sota Niki (Univ. Tokyo), Tetsuo Kawakami (Kyoto Univ.), Tatsuro Adachi (Kyushu Univ.), Masaoki
Uno (Tohoku Univ.), Fumiko Higashino (Kyoto Univ.), Takafumi Hirata (Univ. Tokyo)

Je e A RO E 35 3 38 FH 7T BE 70 BP0 13 R
EWTHY, 2D LIIREL R D ENRE
Pes % 8 U 72 28 U@ IEE D ff A % B 1 C & 7
FRic A T ZE RS O IEREIEY T H 2 —
Hi, AR WY 7 VIR D 72 o R T EARNE 28 K
HThotz, L2LAEYL, BFOL —HF—
7 7L — a3 v ICP E &5 HTi(LA-ICP-MS)
D R[1BJICH, A ZED S HEED
SNt B 1B O EREE R R Y T v -
E(U-Po)FARHNE 23 0T HE & 7n o 72 [4].

AWFZECIE R — L - o v & — 3 (L
(SRM) A — = NICET L RERAICERL,
ZREEOIYIGEREG - F &2 VA 5 BKA)IC
3% LA-ICP-MS % H\> 725t U-Pb 41X
HITE %2 3l A 7o JeE B ic i SRR EEY)
ELTE V WA (~0.6-21.2 wt%V203) 23 FE
L, ZDEKRD D Type 1-3 I I L B[5].

Type | [3HK i AE T <H 5. th
WA D UBEE IR 3ppm TH Y, U-Pb (XL
IZ 612.2+£7.7 Ma (95%f5HHIX[H)TH - 7.
Type 1 OAMEEICIEZ 7 Y 7 7 4 AR % 7R
3 Type 2 DHIRIAE L IFETET 5. Type 2 D
WA IX U ZIIgEEd, Ffdo UR
EHL T 2 ¥ F(300-600 ppm U) TH - 7=,
% @ U-Pb 4£4R1F 527+11 Ma (95%(SHE X [H])
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THotz. Hicr V774 ) oI
1 Type 3 thif A DS EES 5 25 U IRFE 1K < Bk
A28 U EESY) (50-90 ppm U) & L CHE
5. BECH®D U-Pb FfRUIL 496.0+8.6 Ma
(9O5%EHEXR)TH - 7-.

AWFFEEE T IZ 1 2 DR 50 AR A%
HIZ SRM IC B 5 | [@FEDER G ER S N
T3 LEZ25. MBAD 6122477 Ma 1%
Mt 2 TER U 72 228 A o IR < &
Y, BRI D 496.0+£8.6 Ma 13 B AT U-Pb %
D AR E (c.a. 500°C)ICHIH) & N 3 B HIAE
R7ZEeEZLND, F 2V HD 52711 Ma 1
Type | MuffiAa 33 f4 - FAG f L 72 IRE3, d L
{IFF & 45 U-Pb % D EASHIRE (c.a. 600°C)
IS T 2 mHERZ EE X LN S, HIED
By, £ 530Ma iICH A L 72 ER A R[6] & 24
JRE L CHMED Z b, FiRIEE 25 EKE)
n, A LTk L DROGIC X Y F 2 VA
e L 72 vRetED B 5. thE O mHIER TS
L A[RetE S BRI L, SRR T-ERC D U-Pb
FERD D iR EERREE 2R A 2.

51 FSCHR © [1] Hattori, K. et al., 2017, J44S. [2] O-bayashi,
H. etal., 2017, JAA4S. [3] Makino, Y., Kuroki, Y., Hirata, T.,
2019, JAAS. [4] Niki et al., 2021, JpGU. [5] Osanai, Y. et al.,

1999, Nankyoku Siryo. [6] Erburg et al., 2016, Jour. Geol.
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B—amhApICREFEEY EFFEHEIY O P-TRENKEF?:
RRiBt—IL- AVF—R Ut T 5 v b =—/Rr D5l
A 5 A * - ) BT AR - RS (UK - BBl
Counterclockwise and clockwise P-T histories recorded in a single
sample? (Brattnipene, Ser Rondane Mountains, Antarctica)

Hayato Ikeda*, Tetsuo Kawakami, Fumiko Higashino (Kyoto Univ.)

IRy R = I e NT T e =R N/
FRBEFRIR D T s A @& L <\ 5 [1]. [
[11}h% Main Tectonic Boundary MTB) %35 & L C,
atEl b OIRE—TE—HE (P-T) JBIRE L
1200 Ma & b SN U-Pb Zm 2R 375
JEAE RS B 7 ANE T L — v &, R Y
D P-Tt JEE L #1200 Ma X 0 # Y& U-Pb
ZmFERERTSW T L— VI Ensg 2.7
7 v b =— 3R SW T L — v
IE LSRR )  P-T B HRE ST & /-
[3, 4]. AFZE T, 77 v b =— SxigRIR
2 HEHLL 72, Grt-Sil-Bt FiRE 1 5% v
P-TJEVEDHI 1% 1T - 7z

AHEHTFIT Grt, B, Sil, Crd, Qz, Kfs, P1 22 5 7%

Y, B8 L L C Rt, Zm, Ap, Mnz, Po, Py ,Gr
ZEt. S Bt & Sil OFFCEREI N, [
K & A TICHIE Y R v 3foET 5. Atk
Pl 2SET A8 &, Grt & Bt 2SS 3 EIC[X
CE L. Pl AT BFICE TS Gre A 13HL
2K 1 mm T, Sil #8HFT5.GrtA DY LT,
Bt+PHKy+Sil+Qtz+Rt DFLIFH A 1o L T
B,
Grt A+Kfs+H20 or melt — Bt+PI+Ky/Sil+Qz+Rt (1)
DIESIG TR E iz EE 2 BN 5[6]. (1)D
FOSIFFEATIGE [3] CTHRE I T 2 IR
DD P-TIBEDHMLD | D TH 5. X HICGrt
WETIE X VMR Bt+ Pl ICHEL TWw 3,
Ky+Sil % & Lotk IcE S 5 Rt (Cr~370
ppm, V~1900 ppm, Nb~8100 ppm) 1 Zr-in-rutile
RS [5] 2T 5 &, Ky/Sil BERAHED
J£73(0.9 GPa) TH 770 °C D P-T 5% 15%7-.
T Grt A DOFRIGDEMF %L T b &
R L 7=.

—J7, Grt & Bt 239 2@ & N5 Git B
TREE) 8 mm TH Y, Sil, Qz, Rt, Zm, Bt, Crd %
WHT %.GrtBICEA X415 Rt (Cr~150-290 ppm,
V~1200-1900 ppm, Nb<~430 ppm) | Zr-in-rutile iz
JERHS1Z B L, ~ ) 7 2D Sil & Qz & HAF
3% Pl & GrtB I Grt-Als-Qz-Pl (GASP)HUE [T 7]
7 Z#HT 5% &, 750-850°C, 0.5-0.7 GPa D P-T
%72 Grt B ICUF I NS Sil 56137 7

v 7T 7 RICER->TEDY,GrtB & Sil D
I RFTAC Yy Crd+Spl DJEARFES 5 &
26, ROWMEIG TR I - E 2 5.

Grt B+SiHH0 — Crd+Spl  (2)

GrtB @V 41213, Sil, Po, Bt, Rt Z &% Crd+Qz @
VTV I XA M FEET S, CrdtQz VT L
7 24 M3 Grt ZHE L, SR T S
NeEz2% [6].CrdtQz v 7L X4 b
IZEES % Rt (Cr~370-580 ppm, V~1900-2200 ppm,
Nb~310-370 ppm) 7513, 0.4 GPa ZIKET 5 &
750-800 °C @ T &b hsz [5]. E b,
CrdHQz > v 7L 27 24 + %Yo, BHPI+Sil 4
VE—ra Yy ANFET .

¥ 72, MEICHSE L C, HEIR Ky+QztSiltSpl
+Po 2> b 72 HARIRDINESRD = b Y 7 2D
FERIFUCIR 5T, 2B\ IE, Grt Y L Do fiFA
BaY 2 X o ET L. ARBHICET S Rt
oI RS ORE % R 28 EIRIC X 5 Cr,
V,Nb B DR mE AT 5. ZHUIRE
FBUEDE T KR L, ZZ 4D Rt 1T Zr-in-
Rt MBS 208 L a7 iREs e nz
D Rt DIEHGRE Z Rk L T b L HE 2 5.

Grt A U L DRI THFTEIC X 0 %K
TNTWBKIEEHE Y O P-T [BE# RS 5 —
77, Grt B 13 Sil ZE RN COWIE % 5 Keg Hl
Y D P-T JEFE%~T . Grt B IEFED P-T 5413,
Grt A DR & LR CTERED O SR TH 5.
UEX Y, B—30kla SRR Y © P-T JEE L
KIgEHRIY o P-T JEREZ RS T 510 Hh
7. 7Ty b == 00 3NEHE Y O P-T &
JEIZS F THE D e\, 5% 2 T O Grt DRtk
BRI AER 2 IR L, P-T JEIRE D 2RG L,
T b =7 A% D 5.

5 [FSCHk: [1] Jacobs et al., 2003, Precam. Res., 126, 27-53.
[2] Osanai et al., 2013, Precam. Res., 234, 8-29. [3] Adachi et
al,, 2013, GSL, 383, 113-133. [4] Baba et al., 2013, Precam.
Res., 234, 210-228. [5] Tomkins et al., 2007, IMG, 25, 703-
713. [6] Spear et al., 1999, CMP, 134, 17-32. [7] Holdaway,
2001, Am. Min., 86, 1117-1129.

Keywords: continental collision, granulite, Zr-in-rutile geothermometry, trace element
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Non-barometric behaviour of Na pyroxenes in blueschist(BS)-facies

metamorphic rocks

YABUTA Wataru*, HIRAJIMA Takao (Kyoto University)

We provide a report on the chemical compositions of Na pyroxenes (Na-Px) in low-grade
metabasalitic and metasiliceous rocks and envisage the reaction relations involving them.

Na-Px provides premier pressure indicators applicable to a wide range of metamorphic
rocks. Although thermodynamic modelings have been developed to reproduce natural mineral
assemblages in most P-T ranges (Carpenter, 1980; Holland, 1983; Holland and Powell, 1996;
Green et al., 2007; Diener and Powell, 2011), Jd-Di-Aeg ternary diagram is still under debate.
Therefore, observations on natural occurrence have a crucial role in constraining such models.

The Hakoishi sub-unit (Kamimura et al., 2012), in the Yatsushiro area, Kyushu, Japan is
represented by the intercalation of metachert and metabasaltic rocks in serpentinite melange. The
metabasaltic rocks are characterized by the mineral assemblage of Pmp + Na-Px + Chl or Lws +
Na-Amp + Pmp, with the latter Amp-bg. one representing higher grades. The sub-unit is
interpreted as a former oceanic crust metamorphosed at 30 km depth (200-300 °C, 0.45-0.80 GPa;
Sato et al., 2016). The metacherts in the study area are mixed with Fe/Mn ores to various extents.

In the metacherts, Na-Px occurs as acicular or fibrous grains, coexisting with Chl + Pmp,
Chl + Lws or Lws + Ab in the Qz-rich part and Na-Amp + Pmt in the Fe-rich parts. In addition,
Na-Px occurs as mono-mineralic veins, possibly synchronous to the matrix Na-Px. Generally, the
Na-Px are Di-poor and show a variety of Jd contents, perhaps reflecting the Ca-poor nature of
metacherts. With importance, 2 points characterise the observations: (1) chemical variations within
a hand-specimen size (Xj4 = 0.3-0.45 in Qz-rich part and 0.15-0.25 in Fe/Mn-rich parts) (2) strong
correlation of Jd contents to the presence of Na-Amp (X4 = 0.15-0.35 in coexistence, 0.20-0.60 in
others).

Interestingly, this tendency is also the case for Na-Px in the metabasaltic rocks in the
study area (Sato et al., 2016); Na-Px associated with Na-Amp is Jd-poorer than those in
Na-amp-free samples even in the higher-grade area. We performed Schreinemakers’ analysis of the
phase relations in both metabasaltic rocks and metacherts to evaluate the effect of Na-Px
compositions. The revised Schreinemakers’ nets in the two systems suggested that the Na-Amp
bearing assemblages (1) should occur in higher grades of the study area and (2) could have a
stability field enlarged to lower-grade when Jd-poor (and Di-rich) compositions are assumed.

These observations demonstrate difficulty in determining representative compositions of
Na-Px in low-grades and needs for further natural observations. As for now, we conclude that (1)
Jd components of Na-Px in the Di-Poor Aeg-Jd system are affected by other associated minerals,
even when coexisting with Ab and Qz and (2) Na-Amp effectively reduces Jd contents when

coexisting with Na-Px, in BS facies.

keywords: Na pyroxene, Blueschist, Geobarometry, Schreinemakers’ analysis
*corresponding author: YABUTA W. yabuta.wataru.25n@kyoto-u.jp

@Japan Association of Mineralogical Sciences. -R8-12 -



— AL SRR 2 s
R8-13 AR B ARGEYI R A 22021 FF4F 4 -

Crystal size distribution and compositional zoning of garnet formed
by two-stage growth in the Kotsu eclogite and basic schist,
Sanbagawa belt

OTGONBAYAR DANDAR!", ATSUSHI OKAMOTO!, MASAOKI UNO!

! Department of Earth Science, Graduate School of Environmental Studies, Tohoku University

The nucleation and growth history of crystals during metamorphism are recorded both as crystal size
distribution (CSD) and compositional zoning from core to rim. In particular, the crystal size distribution
of garnet has been investigated and modeled by relative rate of nucleation and growth, and coupled with
diffusion. As garnet is commonly formed during prograde metamorphism, the incremental amount of the
garnet growth at individual P-T conditions is essential information to elucidate the water release at the
subduction interfaces. Conventionally, there are two type models on CSD; one is the nucleation and
growth rates are defined as a function of time (e.g., Spillar V. & Dolejs D. 2013), and the other one is
growth rate is defined as the size (Eberl et al., 1998). However, it is still uncertain which model is more
appropriate, as the data aquations of CSD from thin sections and the composition of “true” core are very
difficult due to the cut effects. In this contribution, we showed the detailed data showing the relationship
between CSD and compositional zoning of garnet in the Kotsu eclogite and basic schist in the Sanbagawa
metamorphic belt, Japan. This eclogite sample is suitable to this trial, because garnet grains show
euhedral shape and record two-stage growth history composed of the core containing abundant mineral
inclusions (epidote, plagioclase, chlorite, carbonate, titanite, quartz, and omphacite) and poor-rim.

The crystal growth of garnet in the eclogite is divided into two stages. The garnet grains are
euhedral and composed of the inclusion-rich core (stage 1) and poor-rim (stage 2). The core shows
prograde zoning (from core to rim), characterized by decrease of Xmn (0.025 to 0.005), increase of Xy,
(0.06 to 0.12), decrease of Xre (0.65-0.55), and almost constant of Xc¢, (0.27-0.35). The smaller cores
have lower Mn and higher Mg contents, suggesting that nucleation at the later stage. All grains have an
inclusion-poor rim showing Mn increase. Similarly, the crystal growth of garnet in the basic schist is
divided into two stages: core showing increase of Xr. (0.52-0.65) and rim displaying decrease of Xr.
(0.65-0.56). One of the interesting observations is a positive relationship between the diameter of the
inclusion-rich core and the growth width of the inclusion-poor rim, meaning that the growth rate is
proportional to the grain size. We will construct the nucleation and growth model to reproduce the CSD

and the trend of growth zoning, and discuss the mechanism and water production history.

Keywords: Crystal size distribution, Compositional zoning, the Kotsu eclogite, Sanbagawa belt
*Corresponding author: dandar.otgonbayar.a7@tohoku.ac.jp
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Formation of garnet aggregate of the Khungui eclogite in the
Zavkhan Terrane, Western Mongolia

Manzshir Bayarbold"; Atsushi Okamoto; Otgonbayar Dandar; Masaoki Uno, Noriyoshi Tsuchiya
Graduate School of Environmental Studies, Tohoku University

Garnet is one of the most important minerals that records the dehydration process within the subduction
zone. The chemical composition of garnet is usually used to constrain the P-T conditions, but the fluid
chemistry and the amounts of fluids rela