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Lecture la

Oral presentation

R1: Characterization and description of minerals
Chairperson:Masanori Kurosawa, Koichi Momma, Toshiro Nagase
9:45 AM - 12:00 PM Lecture la (Lecture)

[R1-01] Calculation of EFG due to ligand oxygens nearest
neighbors to Fe*in the M1 site of aegirine
*Keiji Shinoda', Yasuhiro Kobayashi® (1. Osaka City
Univ. Sci., 2. Kyoto Univ. KURNS)
9:45 AM - 10:00 AM

[R1-02] An estimate of electric field gradient tenosr of
Fe?" in M2 site of augite by Mo ssbauer
microspectroscopy
*Daiki Fukuyama', Keiji Shinoda', Yasuhiro Kobayashi?

(1. Osaka City Univ., 2. KURNS)

10:00 AM - 10:15 AM

[R1-03] Pattern indexing of electron diffraction based on
dynamical effect
*Yusuke Seto1, Masahiro Ohtsukaz, Yohei Igami3, Akira
Miyake* (1. Kobe Uni. Sci., 2. Nagoya Uni. Eng., 3.
Nagoya Uni. IMaSS., 4. Kyoto Uni. Sci.)
10:15 AM - 10:30 AM

[R1-04] Precession electron diffraction method analysis of
mineral
*Akira MIYAKE', Yusuke SETO?, Yohei IGAMI®, Masahiro
OHTSUKA* (1. Kyoto Univ. Sci., 2. Kobe Univ., 3.
Nagoya Univ., 4. Nagoya Univesity)
10:30 AM - 10:45 AM

[R1-05] Background holes in wavelength-dispersive X-ray
spectrometry using thallium acid phthalate
analyzing crystal
*Takenori Kato', Mi-Jung Jeen? (1. Nagoya Univ. ISEE,
2. Core Res. Facility, PNU)
10:45 AM - 11:00 AM

[R1-06] “Paraiba” tourmaline (1); The gemological
definition and its geographic origin
*Hiroshi Kitawaki1, Kentaro Emori' (1. Central Gem
Laboratory)
11:00 AM-11:15 AM

[R1-07]” Paraiba” tourmaline (2); Chemical analysis
using LA-ICP-MS and its application for origin
determination
*Kentaro Emori1, Hiroshi Kitawaki' (1. Central Gem

Laboratory)
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11:15AM -11:30 AM

[R1-08] Two types of fine structure in the infrared OH-
stretching bands of gedrite-group amphiboles
*Kiyotaka Ishida1, Frank C. Hawthorne (1. Non)
11:30 AM - 11:45 AM

[R1-09] Chemical compositions of katoite from Tadano,
Fukushima Prefecture, Japan
*Yasuyuki Banno1, Michiaki Bunno? (1. AIST, 2. Univ. of
Tokyo)
11:45AM - 12:00 PM

Oral presentation

R1: Characterization and description of minerals
Chairperson:Ysuyuki Banno
2:00 PM - 3:00 PM Lecture la (Lecture)

[R1-10] Sauconite and fraipontite from Kiura mine, Oita
Prefecture, Japan
*Hiroki Ide1, Siichiro Uehara1, Yohei Shirose® (1.
Kyushu Univ., Fac. Sci., Dept. Earth &Planet Sci., 2.
Kyoto Univ., Mus.)
2:00 PM - 2:15 PM

[R1-11] A re-examination on kobeite-(Y) for the
redefinition
*Ritsuro Miyawaki1, Toshiaki Shimuraz, Koichi Momma1,
Satoshi Matsubara1, Akira Kato! (1. National Museum
of Nature and Science, 2. Yamaguchi Univ.)
2:15 PM - 2:30 PM

[R1-12] Texture analyses of pyrrhotite pseudomorphs
from Hakurei site, Okinawa
*Toshiro Nagase1, Tatsuo Nozakiz, Yutaro Takaya3, Jun-
ichiro Ishibashi*, Hidenori Kumagai?, Leina Maeda® (1.
Tohoku Uni. Museum, 2. JAMSTEC, 3. Waseda Univ., 4.
Kyusyu Univ.)
2:30 PM - 2:45 PM

[R1-13] Nevadaite from Ishidera, Wazuka, Kyoto
Prefecture, Japan
*Yohei Shirose1, Satomi Enju3, Kenji Tsuruta4, Norimasa
Shimobayashi? (1. Kyoto Uni. Mus., 2. Kyoto Uni. Sci.,
3. Ritsumeikan Uni., 4. Kyoto City Univ. Arts.)
2:45 PM - 3:00 PM

Lecture Ib

Oral presentation

R3: High-pressure science and deep Earth's material
Chairperson:Takaaki Kawazoe, Hiroaki Ohfuji
9:45 AM - 12:00 PM Lecture Ib (Lecture)
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[R3-01] Effect of the pressure scale problem on the core
density deficit
*Takeshi Sakai' (1. GRC, Ehime Univ.)
9:45 AM - 10:00 AM

[R3-02] Structures of amorphous hydrous sodium silicates
under pressure
*Tomonori Ohashi1, Tatsuya Sakamaki1, Ken-ichi
Funakoshiz, Takanori Hattori3, Asami Sano-Furukawa3,
Miki Muranushi', Chikara Shito*, Osamu Ikeda’, Yoshiaki
|to1, Yuki Shibazakis, Akio Suzuki' (1. Tohoku Univ.,
Sci., 2. CROSS, 3. JAEA, 4. Univ. Tokyo, Sci., 5. NIMS)
10:00 AM - 10:15 AM

[R3-03] Compositional convection and solidification
modes of the Fe-S core
*Satoru Urakawa1, Hidenori Terasaki® (1. Okayama
Univ., 2. Osaka Univ.)
10:15 AM - 10:30 AM

[R3-04] Argon cycle in Earth’ s interior
*Shigeaki Ono' (1. JAMSTEC)
10:30 AM - 10:45 AM

[R3-05] High-temperature heat capacity measurement of
Mg,SiO, wadsleyite
*Hiroshi Kojitani1, Yuki Tsunekawa1, Masaki Akaogi1 (1.
Gakushuin Univ. Sci.)
10:45 AM - 11:00 AM

[R3-06] The stability of Fe,O, and Fe,O, at high pressure
and temperature
Koutaro Hikosakaz, *Ryosuke Sinmyo1'2, Kei Hirose2'3,
Takayuki |shii4, Yasuo Ohishi® (1. Meiji Uni., 2. U.
Tokyo, 3. Tokyo Tech., 4. BGI, 5. JASRI)
11:00 AM - 11:15 AM

[R3-07] High-pressure phase relations in chromite spinel-
bearing systems
Kazuaki Yoshida1, Hiroshi Kojitani1, *Masaki Akaogi1 (1.
Gakushuin Univ.)
11:15AM - 11:30 AM

[R3-08] Single crystal synthesis of & -(Al,Fe)OOH
*Takaaki Kawazoem, Itaru Ohira3’4, Takayuki Ishiiz, Akio
Suzuki3, Eiji Ohtani® (1. Hiroshima Univ., Sci., 2. Univ.
Bayreuth, BGI, 3. Tohoku Univ., Sci., 4. Carnegie
Institution of Washington)
11:30 AM - 11:45 AM

[R3-09] Dislocation creep of dry orthopyroxene
aggregates under high P-T conditions
*Yumiko Tsubokawa', Tomohiro Ohuchi', Yuji Higo?,

Yoshinori Tangez, Tetsuo Irifune’ (1. Ehime Uni. GRC,
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2. JASRI)
11:45 AM - 12:00 PM

Oral presentation

R3: High-pressure science and deep Earth's material
Chairperson:Ryosuke Shinmyo
2:00 PM - 3:00 PM Lecture Ib (Lecture)

[R3-10] Olivine-spinel transformation under shear
deformation: Conditions for transformation-
induced weakening
*Kubo Tomoaki1, Kazuya Moriyama1, Yuichiro Mori1,
Masahiro Imamura1, Sanae Koizumiz, Yu Nishiharas,
Akio Suzki®, Yuji Higo®, Yoshinori Tange® (1. Kyushu
Univ., Sci, 2. Tokyo Univ., ERI, 3. Ehime Univ., GRC, 4.
Tohoku Univ., Sci, 5. JASRI)

2:00 PM - 2:15 PM

[R3-11] UHP pseudotachylyte and nanodiamond
*Tadao NISHIYAMA', Kouhei Unoki', Ukyo Nishi',
Tomoya Fujimoto1, Akira Yoshiasa1, Hiroaki Ohfujiz,
Masami Terauchi® (1. Faculty of Advanced Science and
Technology, Kumamoto University, 2. Geodynamics
Reserach Center, Ehime University, 3. Institue of
Multidisciplinary Reserach for Advanced Materials)
2:15PM - 2:30 PM

[R3-12] Mineralogical characteristics of nano-
polycrystalline diamond in pseudotachylyte from
Nishisonogi metamorphic rock
*Hiroaki Ohfuji1, Tadao Nishiyama2 (1. GRC, Ehime
Univ., 2. Kumamoto Univ., Sci)

2:30 PM - 2:45 PM

[R3-13] Characteristics and problems of quantitative
chemical analysis in ATEM part 2
*Kiyoshi Fujino', Hiroaki Ohfuji' (1. GRC, Ehime
Univ.)

2:45 PM - 3:00 PM

A-117

Oral presentation

S3: Mineralogy, Petrology and Economic Geology of

Northeast Asia (Special Session)
Chairperson:Nobuhiko Nakano, Kosuke Naemura, Tatsuro Adachi
9:15 AM - 12:00 PM A-117 (East zone 1)

[S3-01] [INVITED] New geochronological data of grantoid
rocks related with Cu-Mo porphyry deposit, south
Mongolia

*Jargalan Sereenen’, Enkhjargal Boldbaatar', Tatsuro
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Adachiz, Nobuhiko JAMS, regular member Nakanoz,
Yasuhito Osanai® (1. MUST, 2. Kyushu UNiversity)
9:15 AM - 9:35 AM

[S3-02] [INVITED] Gold resources of Mongolia

*Enkh-Amgalan Chuluunkhuu1, Jargalan Sereenen® (1.
Mongolian Society of Economic Geologists, 2.
Mongolian University of Science and Technology)

9:35 AM - 9:55 AM

[S3-03] [INVITED] The bottom of cratonic lithosphere in

Northeast Asia: the Rock record of evolution
*Tatsuki Tsujimori1’2, Nozomi Shinboriz, Satoshi
Okumuraz, Tohru Watanabe3, Hafiz U. Rehman4,
Vladimir Malkovets® (1. Tohoku Univ., CNEAS, 2.
Tohoku Univ., Sci., 3. Univ. Toyama, Sci. Eng., 4.
Kagoshima Univ., Sci. Eng., 5. Sobolev Inst. Geol.
Mineral.)

9:55AM - 10:15 AM
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School of Science, Kyoto University, 2. Chinese
Academy of Geological Sciences)
11:00 AM - 11:15 AM

[S3-08] Lithium Deposits of Mongolia
*Khashbat Dashtseren1, Jargalan Sereenen' (1.
Mongolian University of Science and Technology.,
MUST)
11:15AM - 11:30 AM

[S3-09] Metallogeny of Rare Earth Elements of Mongolia
Jargalan Sereenen’, *Tamir Battogtokh1 (1. Mongolian
University of Science and Technology)
11:30 AM - 11:45 AM

[S3-10] Coal deposits of Mongolia
*Ochirbat Magsarjav1, Jargalan Sereenen® (1.
Mongolian Society of Economic Geologists, 2.
Mongolian University of Science and Technology)

11:45 AM - 12:00 PM

[S3-04] The characteristics of zircon U- Pb ages for
metamorphic and plutonic rocks in the Nagato
tectonic belt, Yamaguchi
*Ippei Kitano', Yasuhito Osanai', Nobuhiko Nakano',
Tatsuro Adachi1, Ryosuke Kat02'3, Vuong Bui® (1. SCS,
Kyushu Univ., 2. DIA CONSULTANTS, 3. ISGS, Kyushu
Univ.)

10:15 AM - 10:30 AM

[S3-05] Permo-Triassic magmatic and metamorphic
activities in Kannak complex, Kon Tum Massif,
central Vietnam
*Masaaki Owada1, Yasuhito Osanaiz, Nobuhiko Nakanoz,
Ippei Kitano?, Tatsuro Adachi® (1. Yamagucni Univ.
Sci., 2. Kyushu Univ.)

10:30 AM - 10:45 AM

[S3-06] Paleozoic subduction- accretion- collision
orogenesis in the Mongolian Altai Mountains:
Constraints from P- T-t and provenance of
metapelites
*Nobuhiko Nakano1, Yasuhito Osanai1, Sereenen
Jargalanz, Tatsuro Adachi1, Kundyz Syeryekkhaan1,
Masaaki Owada®, M. Satish-Kumar® (1. Kyshu Univ., 2.
Mongolian Univ. Sci. Tec., 3. Yamaguchi Univ., 4. Niigata
Univ.)

10:45 AM - 11:00 AM

[S3-07] Anticlockwise pressure-temperature path for the
Zavkhan eclogite in the NW Mongolia
*Kosuke Naemura', Javkhlan Otgonkhuu? (1.

Department of Geology and Mineralogy, Graduate
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Oral presentation

R1: Characterization and description of minerals
Chairperson:Masanori Kurosawa, Koichi Momma, Toshiro Nagase

Sun. Sep 22, 2019 9:45 AM - 12:00 PM Lecture la (Lecture)

[ER]

£52 E# : R1-01~R1-03

FAE #— : R1-04~R1-06

R BXER : R1-07~R1-09

[R1-01] Calculation of EFG due to ligand oxygens nearest neighbors to Fe**in the M
1 site of aegirine
*Keiji Shinoda', Yasuhiro Kobayashi® (1. Osaka City Univ. Sci., 2. Kyoto Univ. KURNS)
9:45 AM - 10:00 AM

[R1-02] An estimate of electric field gradient tenosr of Fe?" in M2 site of augite by
M6 ssbauer microspectroscopy
*Daiki Fukuyama', Keiji Shinoda', Yasuhiro Kobayashi® (1. Osaka City Univ., 2. KURNS)
10:00 AM - 10:15 AM

[R1-03] Pattern indexing of electron diffraction based on dynamical effect
*Yusuke Seto', Masahiro Ohtsuka?, Yohei Igami3, Akira Miyake4 (1. Kobe Uni. Sci., 2. Nagoya Uni.
Eng., 3. Nagoya Uni. IMaSS., 4. Kyoto Uni. Sci.)
10:15 AM - 10:30 AM

[R1-04] Precession electron diffraction method analysis of mineral
*Akira MIYAKE', Yusuke SETO?, Yohei IGAMI®, Masahiro OHTSUKA® (1. Kyoto Univ. Sci., 2. Kobe
Univ., 3. Nagoya Univ., 4. Nagoya Univesity)
10:30 AM - 10:45 AM

[R1-05] Background holes in wavelength-dispersive X-ray spectrometry using
thallium acid phthalate analyzing crystal
*Takenori Kato1, Mi-Jung Jeen® (1. Nagoya Univ. ISEE, 2. Core Res. Facility, PNU)
10:45 AM - 11:00 AM

[R1-06] “ Paraiba” tourmaline (1); The gemological definition and its geographic
origin
*Hiroshi Kitawaki', Kentaro Emori' (1. Central Gem Laboratory)
11:00 AM - 11:15 AM

[R1-07]” Paraiba” tourmaline (2); Chemical analysis using LA-ICP-MS and its
application for origin determination
*Kentaro Emori', Hiroshi Kitawaki' (1. Central Gem Laboratory)
11:15AM - 11:30 AM

[R1-08] Two types of fine structure in the infrared OH-stretching bands of gedrite-
group amphiboles
*Kiyotaka Ishida’, Frank C. Hawthorne (1. Non)
11:30 AM - 11:45 AM

[R1-09] Chemical compositions of katoite from Tadano, Fukushima Prefecture,
Japan
*Yasuyuki Banno', Michiaki Bunno® (1. AIST, 2. Univ. of Tokyo)
11:45 AM - 12:00 PM
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R1-01
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EHER Rk - B, IREEE (UK - EAEDH

Calculation of EFG due to ligand oxygens nearest neighbors to

Fe’*in the M1 site of aegirine

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

Mobssbauer spectroscopy is an excellent method for the analysis of Fe** and Fe** ratio in minerals, and
has been used widely for the analysis of Fe-bearing minerals. Although a powdered sample has been
used as a Mossbauer sample, it is not useful for the Mossbauer analysis of small areas in mineral grains.
Recently, M6ssbauer microspectroscopy is used to measure the spectra of individual single crystal in a
thin section to overcome the disadvantage of spatial resolution of the powder method. The electric field
gradient (EFG) tensor of the *’Fe Mossbauer nucleus is an important physical property in Mossbauer
spectra measurements of a single crystal because the EFG gives a constraint on the intensity of
quadrupole splitting peaks. Zimmermann (1975, 1983) introduced an experimental determination
method of the EFG tensor from the Mossbauer spectrum of a single crystal and proposed a formulation
of the EFG tensor from the intensities of the component peaks of an asymmetric M6ssbauer doublet.
Using Zimmermann's formulation, we revealed the EFG tensor of Fe** in the octahedral M1 site of
aegirine (JMPS, 2019). In principle, the EFG tensor can be calculated from the crystal structure
because the EFG tensor components result from ligand and valence electron contributions and are the
second partial derivatives of the potential of a point charge of an electron at the Mdssbauer nucleus. In
this study, the experimentally determined EFG tensor and asymmetric parameter 1 of aegirine were
compared with the EFGs and s calculated from the crystal structure of aegirine reported by Clark et al.
(1969) and Redhammer et al. (2000). The EFG due to ligand contributions is calculated from the
nearest neighboring six oxygens coordinating Fe** in aegirine. As a result, the EFG tensors and the
asymmetric parameter 7 calculated from the crystal structure show considerable variation, depending
on small differences in atomic position suggested by X-ray diffraction analysis. Thus, the EFG
calculated from crystal structure analysis may not be reliable for predicting the correct EFG and the
intensity of a quadrupole doublet. Experimental determination of EFG is required for single crystal

Mossbauer measurements.

Keywords:Mossbauer spectroscopy, microspectroscopy, electric field gradient, aegirine
*Corresponding author: shinoda@sci.osaka-cu.ac.jp

@Japan Association of Mineralogical Sciences. -R1-01 -



R1-02

ARANDT—RREICIORFEREZEEGD N FED

Fe*DEIBAE TV VILDHTE
fE Il RER (Berfik), HE IR (i), /IRERE (R - A4
An estimate of electric field gradient tensor of Fe?* in M2 site of augite
by Mdssbauer microspectroscopy
Daiki Fukuyama* (Osaka City Univ.), Keiji Shinoda (Osaka City Univ.),
Yasuhiro Kobayashi (KURNS.)

BEAIEA /A B CTH Y, bR
(Ca, Fe,Mg)2Si.0s &R I DH. HAIXMED &
5 Si0, PUEARN 1 >OTESAOEFE AL L
THRIZOBRNB ST D, Si LSOBA
E, Sio U A OMIZA Y, Si0, U
OTERCTHENDALE T M, JEE CHE
NOHNET R FEEMEND. ko in e
B JE DGR KD D B A AN T —45
WIEN D D . A AT T =03 WIETIEHm AR
OEAPHEIZHNONTERR, Z0Fik
TIXE R ORI A OREITEE L.
FEELTE TO X AN T — 5 HIEDN N X
N3z ETZoOMBESITMIEIND EE X
s, HEdmERE 0SS, WiRT-4 7
Ly b= (1 17°%) 1%, AR oOH
EREO L DI TIER L, Fifh e v oA
FHMC L > TR D, ©— 2t (17 1°%)
CEE T R X — ORI v — 7 mfE (1)
KRN F—DWIN e — 7 mifg () Ofn
(1= 1) ZxEd B Em R — ok
WE— 7 [fEDOHRDZ L ThDH. “Fe A AN
T —X 7Ly MIFe* L Fe¥DEFEN T
% JiE D ESGARL (BFG) 7 > Y v E R L T
% (Zimmermann 1975, 1983). X - T, HfE
EaE g D A AT 7T —IEIZ BV TIXEFG
TUYIVERET DT, AEBEOFBIZEBT 5
C— s ErEHT O ENAREE D

Tenannt et al. (2000) |2 X » CHEM G D
M JED Fe¥'® EFG 7 Y VAL ™IS
TWh, L, HEHEAD R D EFG |2
DOWTIEH LM STV W, RFFETIE,
Zimmermann (1975, 1983) ® Hikic Xk v, EF
MR OWEESA D Fe A AN T — 2L
7 MG /e HENEA D IR KD EFG 7
VINERDDZEEARE L.

B A ANy 7 —lEREE L CTREF
B EESOEEEAZE W 'y
a LB ATERNT, a*, bricEE, KO (-
202) MHIZWATZR 3O EF M AR EL
-, BEAIC3 HFahb vy AN LT, 3
9ODRAANG T =AY "MLuEfE-. AR
7 NV ML JED Fe*' & M2 JE D Fe* I3 &2 V)
Ao TWNDLEREL, A AR T —ZART K
JUSEMNT Y 7 b =7 MossWinn # AW —
7 BEEAT o T2 DR, M D Fe* DB —
7 beiX Tennant et al. (2000) 2 AV TEE
L2 AT —Z DX T Ly F)D MO Fe?
DHXT Ly Nes| X, ROOXT Ly N IR
D Fe* DX 7Ly e LTz, Bohz 2
HED Fe* D F T Ly hOE— 7 Wb R JE
D Fe* D BFG 7 > V)V ZKRdT-. LA L, EFG
T UV NVDRBENRKE NI &, KOEEMRHE
Bt & EFG T VLl OPRRAGRE S L ThE

> 7.

Keyword: Augite, Mdsshauer spectroscopy, electric field gradient tensor

E-mail:m19sc021@hb.osaka-cu.ac.jp

@Japan Association of Mineralogical Sciences.
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R1-03

BNFMRZER LEEFRF/ N2 — 2 DA GHER
WS JE (PR OR - BEEE), REE HOL (AR -PEL), Hf (4 K - R,
=% st (K - BrEh)

Pattern indexing of electron diffraction based on dynamical effect

Yusuke SETO* (Kobe Univ.), Masahiro OHTSUKA, Yohei IGAMI (Nagoya Univ.), Akira MIYAKE
(Kyoto Univ.)

ITCDIZ

716 T B (TEM) IS X % 8 7l ik
X, T A — )L T ORE SR FR RN E S HNLFRAT
DIEN 72— & LT IR IR B
M & 7o TV D, FRTITFEIL, mERED
CCD/ICMOS #1 A Z 3K L, @ norE i
B 72 BT8R O RSN KD X 95127 » T
W5, 7277 L. IERR O SN A S O3 ER0,
IR FRME & 2 VITEEB O M BNIR S 728
METR[E T X B — BT D5 A1, AR T s
RRIZR R AT T BT DO X2 250, S DI,
B EWEOMBEERIZIEFICRELEN
FHVNRNTEE T D 7=, [BIHTHERE O & &
B2 R L (X BRSO TlE vy, £
ZCAMFGE Tl B R R A ek L 7= |
BN 7 0 T DO T o T,
FE

i LTZEr N2 — 203, A X7 4 v F
L NE Median 7 4 V2 2R L%, 2 IRoC
T4 —2 FNEABTT 4T 47 L EHITA
Ry hOREELLEERET 5, —F5, G
i B D IAE - S VERE X & D HEHEH LD T T,
TOMBERBITHE L T <, W2, B
SNz EHT AR v b 22 R RS 5 Y 7R
BRI T2 T, [BlfiEtE O EFEE A (D —H)
DA A A O WRS 1 AR (O —EB)IC — B
L7=BE1T, AT 2175, 2 OB TR
FER—F L2 EP AR v MR S5 08,
—F Lo OEF ARy MZoOW
TUE, BID AL (B DVIEBIOFESE) 2B
FHHE LR L, & 5ITEY 2 ST A PR
T4, COFEICL-T, BRT Ty —
(HOLZ) £ TEHE O 7o HEM T, EH Ok
T KD 72 B AP HF — 2 DFRIT N AR
2%, LI, o kER AN A ETEC L
T, DT MK EER U 72356 O [R50
ZENSFEE L, B L - B R E (D ) &
b T 2B ORI & AL & B &I
H13 %,

&) /R EHE Tl Bethe [ A ETE 2 V=,
COFETEH EHTOEZ2IE AL

TayROEBE TR L, AR T v v L
L CIHERRRREBE (T v v R ZRD
%o X HAZEEIO S HE TSI & BELEE & e
D HMNTET A Z LIk o TEPTE O RIE
EEET 5,
FER L EEE

1 IZHEA QYR E 1 [E147(CBED) N # —
VR, RIS DR R SRR O [ PR
PRERSEIT2IZE. 78v v REN)O
B+ REL T DHHLEND D (>~500)28,
B ) FEHE ORI NS IZHpT 5, 207z
W, BAEEFEEZ&SECEIMEL, SHICHE
FEIIGLTIA T T ) 2BETEIRT D
Z & TCHEAERMAEM TS LI LR L,

212, = AZ B A MNIEF R, Pbea)
WZxkF LT RS YR D S A il & A S LT
BlHff 8% — & OB R AR
(I 1), EBHEHS I 2 L— 3 (" 1) T
&, [001] L Eh AN S 10° FREEFRIZ N —
VOARy MIBIZHEE TE TS, 2720,
[IPAESE Xt A DN QAYANAY b SN E1E 713
LB T E TV e, BIGEE RO BIPriRE %
RHESHHET S L5110, REUEAR & i E
ML Bl SETEINFE VI 2 Lb—va vy
EITW BEBE LSO /Y — 2 OFHIZ
%Eh L 72 (X 2¢), JE3% TIEE ST DT
LN L, ATEOREERRD,

a b c d
. l 128 l 256 I 512

1. #¥4 (scapolite) D (@)CBED /X —> & XDV =
L—va URER (bed). N7 e v R o%

AlS ST b - . c -

2. TR LA NOEETHEITANF —2 & ZD(b)
HE) AR L OB ) ER Y R = L— 3 3 (t = 109nm)

Keywords: electron diffraction, crystal orientation, pattern indexing, dynamical simulation.

*Corresponding author: seto@crystal.kobe-u.ac.jp

@Japan Association of Mineralogical Sciences.
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R1-04

Precession electron diffraction =D~ H & 2E4

— o

FUR « BeBl) « WA (FE R - BBl - OH PR (B R - SRR

- REESL (K - BiT)
Precession electron diffraction method analysis of mineral.
Akira MIYAKE (Kyoto Univ.)*, Yusuke SETO (Kobe Univ.),
Yohei IGAMI (Nagoya Univ.) and Masahiro OHTSUKA (Nagoya Univ.)

WUNEY DFE DR TE PR TR DERIZE B
BEFIEME (TEM) ZAVEEFEIFEN
F<AWLWLND, XIREFTDIEZEES. REHH
HPT 1 @ALMECSHWVWERET D&
MNTE, COIETEBFMEITE L5, —
A. BEFETOSEE. EVWRABSPTE 1 2D
BEFNAELRFNVEIH=H. DO L%
EZELGHNEGLT. COI LB NFEY
BHrE &S, CD=HLEABMOBERmZE $
DY) - FEROEZES. EFEITEMHRIZARE
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NH5, £, BIFRE LB HEMEFTOR
BNTTL D, TO=0. AMEDRERL E
IZEE%E5Z25, —A. CORERRT S
OIZ. ASTEFHREAMRICTK S Z LITL-
T. T4 RV LOEFRFF LK EFE
#1 (Convergent-beam electron diffraction:
CBED) #&Msn5tTULVS, CBED (A TIXT
A RAVRNIZENSIBES L) oM EDE
M alaE&E 5, LA L CBED JATIEASt
BEFREMIRE=H. HAHIA—UNKE
<. YD BERGEHITEL>ND,
—AGEFEFEEIATWA T v a3y
TF M (Precession electron diffraction:
PED) i% (Vincent & Midgley, 1994 7 &) (X,
AFEFRELSHICTH L THERN I EREE
BN HBICES LEFRITRKE %
WMBTE2HETHD., chickY., EIHEM
MBEEFTETDHEINTWDS, £, A5
BFRERDIENG -, AEERIEE
T54 FEEDBFRIAA—JICHLEH
[CHBERAMNAIEET. S BICIE 3 RITLTHMET
% electron diffraction tomography & #i#&#&
HhEDIILITKY . BERBITLIAETIET
hTwd BFAIE, Jiangetal,2011), £
T. AL TIE. PED ZZHMIcEAL.
— iR HIFRREFE FEIT (Selected-area
electron diffraction: SAED) k& MDEA, &

Sal—Y a3 EnLBEEEFTOT=,
EER(X. TEM (JEOL £t JEM-2100F) & .
HREM %MDY 7 + QED ## & &EhHETITHo
1. & 1 [ forsterite M SAED E# (a) . PED
X#z (b) 779, SAED ®FzIZtk R T, PED
R . LAEFTRELAELNTNS I EMN
hHhhd, £f-. BEBDERKAIC K > TEAXE
HADREIZDOWLTH, SAED FBIZK bR
T PED R TIL, BEMNMNSLHE-LTLNVD

ZEDHN D,

la: SAED X®

Vincent & Midgley (1994) Ultramicroscopy, 53, 271.
Jiang et al. (2011) Science 333, 1131.

Keyword: precession electron diffraction, selected-area electron diffraction, mineral
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TAP ittt @A L RESEE S

P HBICETENV YT

S5 Kik—JL

ALt (4K - ISEE)

- BRER (B8

LR FfR] S2BR 52 )

Background holes in wavelength-dispersive X-ray spectrometry

using thallium acid phthalate analyzing crystal
Takenori Kato* (Nagoya Univ.) and Mi-Jung Jeen (Pusan Natl. Univ.)

X B M D o3 sz, R
B R (WDS) & = kL — 43 Bl S5of
75 (EDS) 3% %, EPMA X° XRF ClIIEREIC
X MIBEZPETE D ERFHEE 22D, Fr

(2. P/B DRV ETT R O E RSV
T2 X M & EMECHIET 2 0 ER &

Do TDOXEOBRGEITHEL 2D HD—2I
Ny 77T Rix—nA035H2% (Self et al,,
1990; Kato & Suzuki, 2011), WDS Tl ik
B D —DDREGE TOHRT T v 7 DRSS
R T2 ST X MB35 2 & 2hiik
IZL TV, L, FFEDSM T TIIEHK
DFEETE T 7 v 7 O D72 S 4,
RERICEIET D X BROTRE D T BK
72h, T, X J TT700 RiF—é&
ME5, Z D3 @%ﬁﬁbfbiakxﬁﬁﬁ
ZIDICHRIES DRI H D, EDTD
77777VF$_W@ML%E%Cﬁ%

ISR A Upn K o i L
SR AN

Self et al. (1990) 1%, LiF (200) (21T 5N

oI T T R — L ORESM AR LT,
% 72, Kato & Suzuki (2014) 1%, PET(002)IZ35
FTAENRNY 7 T T R—/VORRESRMNE
LT, BILFE AT CTHW S LD TAP001)IC
BOTHRBROMENEAL 2 5720, Ny
77T 0y RBE—/RRET DR A, LLT
DOEMTRDIZ,
R I T T RIR—VERAESHE DG
Ifil DI FREK

hok 129 725 9
« (001)f D AK£4

25° -135°
ICDD @ PDF (00-030-1973)IZ
Tables for Crystallography (27~ S V77 55 514
Z 72T LA O T O S b R X T
%, F 2T, WRANZOWTIEZESE T
TOHDKEEBE L=, ZOFRMFIZENT,
8 y TNy 7 7Z 7 RAR—NADPFIEL 9
D EDIRENT, FD OB 3 » ATIE(001)H
DA A 29 LU FDEMATH -T2,

{Z. International

Keywords: Wavelength-dispersive spectrometry (WDS), Analyzing crystal, background hole, electron probe

microanalysis (EPMA), X-ray fluorescence analysis (XRF)

*Corresponding author: kato@nendai.nagoya-u.ac.jp
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el et TTAREERES (RS A MZERT)
“Paraiba” tourmaline (1); The gemological definition
and its geographic origin.

Hiroshi Kitawaki*, Kentaro Emori

e LTo b= U AT ALEHEERONE
MDIRL . A—=N—=T NV —T %R L TND,
*ﬁ%’ﬂﬁiiﬁfi XY3Ze(T6013)(BO3)3V3W VC%
IRhTHEY XIZiX Nat Ca2t, K, O Y IZix
Fe?*, Mg?*, Mn?*, Cu®*, AI**, Li*, Fe%, Cré*; Z
Wi AR, Fe¥, Mg?*, Cr3*; T IZiL Si**, AR,
B3*: B {Z1% B%; V 121X OH, O%; W 121X OH,
F,O? A%, TNENOH A MIABITLHE
DOHEDLRFIZLY , =Y T E< O
FHEDNFAET S, BIE, IMA @ CNMNC 12
BWTIBREPERIN TV,

DL, ML=l E LTEATHE TR
SNDEHDODITEE A LT elbaite T, —FA
liddicotite (Jgk% 21X fluor-liddicotite) . dravite
L wite THDH, Ll FAODOEHERRE
BIFETIE, by~ U > OFE % B IZ R E
THONRREER T, Efs & LTI I
B4 EHELTOO M= U v RN T
5, BlzZIZe 7m0 k<) X T .
r= U v ERHEN TV D P, S5 FR9I2IT
elbaite < liddicotite 23 fF/E L T\ 5,

INT AN h= U 0L, 1989 FEIZEA
MBI BG LI ERS N F A~
EEOIERD ML= o Thbd, YW 7 T
CNDNT AW TRERLINTZTZD, NT A
AR VI 2l Bl O G I A N b ol i NN
1990 FRICITBEET D VAT T 7 - R -
VTP BEEIND L DI o7, il
MPABLFEHLZLDIRELEZEFEELTH
B, KBlEhad Z &< RT3 |k
= TR T,

I 5T 2000 HERICA-T, TIVNMNE
ELEENTZ T A P2 ) TREF -T2
EOT 7Y AFEENLLREEBEOEGH S~
VUNEHRIND IR  2OR—I
T RE L 72 o T, [FEER e EAER T AR T
A X 41 % Laboratory Manual Harmonisation
Committee (LMHC) Ti&, JREMIZ LR < |

Keywords: Paraiba tourmaline, Copper bearing tourmaline

Corresponding author: kitawaki@cgl.co.jp

@Japan Association of Mineralogical Sciences.

(Central Gem Lab.)

HBIR~ > 2/ THHEA~EOD
elbaite /37 A4 /N« hL< U U EMEST 2T
L. 2006 4£ 6 H (Z Information Sheet & 47 L
72o LU, 2010 LR, v — 27
DO—EBDEG N~ U 21 liddicotite (289
Db DONHER I NIz, £ Z T 2012 4, LMHC
TIZFEHC h L~V v ORI A R EE IS
BfR7e < | BO~FEEADOEH FLv~ U &R
FGANR s A=Y UV EER LT, 2O L7
TEFE DT 1L, CIBIO ([EFE &4 A i )
BLOICAHBEEABE)ICE T HEEE X
nTEY . HENREATSE TR ZIT AN
bhTW5,

RIA N ML= U UOFEEMT, 7T
WoRT A NP DNZ— T gL FE R o i
ELTHATH DD, BIIEOEHIZRERN T
Hb, BT VA TT T« K 2T M
WZIZFy M RFEIL & AV ZHRIL N EREE L
TWed, BIEIR%RE OB L T\ 5D,
FTA TV TEOEH MV~ Y X 2001 4
BT L2y, FEH R 2L, B
FEILEREICAOND DL TH D, 2005 F
DI, EATHICIET 2/37 4 /8 fb~
VDL IZETEV U E—2ED L O THRIE
HREMCHGHG ST 5,

l Fig: Paraiba tourmaline from Brazil (8.6ct, 14.9ct,
3.3ct)
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“INSAIN"-RILYY (2);

LA-ICP-MS Z R U =l Al 5 4 & TR 22 st il ~ D I
TLARGEARRR | AL (S5 A BFSERT)
Paraiba tourmaline (2); Chemical analysis using LA-ICP-MS
and its application for origin determination

Kentaro Emori*, Hiroshi Kitawaki (Central Gem Laboratory)

Chemical Analysis of tourmaline using LA-ICP-MS is difficult because chemical composition of
tourmaline is complex. In this study, we analyzed Paraiba- tourmaline using LA-ICP-MS based on some
assumptions and studied the origin determination of Paraiba- tourmaline.

FHE L COML~<U AR O A E
WD TILL, A== N —TEER L TND, —
A ERIT XY3Z6(Ts015)(BO3)sVsW THRSHL
b —RICEATH TRLNDL DT elbaite,
fluor-liddicoatite. uvite, dravite T&H D,

LA-ICP-MS % H\\ChL~U> OFLER 4T %
ATNTIE (V)M PH 23 FE B IR, A HE T
FRERETHIENTERWEOEKILERDE &
MR THD, (Q)Li & BEE A, ZbHiE
LA-ICP-MS 2L 70T IX FTRETlEd D3, — i
FIZHWHIL T WAHIEARE T T AR B Th D
NIST612, NIST610 (275 £4H Li & B DIEELE
DAENZFE LD EBESHTHEELL, L)
R DD,

ARIFFE TS RTA NIV Y TR E N
elbaite THY., — fluor-liddicoatite % T,
LA-ICP-MS % =L~ U s D43 T
UWCIE Sun et al., 2019 (ZXEBATHIZE N H DA,
elbaite |21 Li BEL<EENDHIELHY, LLTD
REICFEDE| Li, B #3 A TRDHZEICLT;
(1) Bsite | B 23585, (2) T site 1% Si & Al 23
55, (3)Z site & (5HDHILHEDHIE Al LIS T
PR ETHDHT-D AL HD D, (4) Li ORFEIX
Y site ICADA A DA FHNLHE TS, (5)V
& W IX OH BN EDD, ZOMEICHESE, JlE
SNTIREND mol tLERD | A4, B4
COMEL DB FERELLIR DI A A R
DAL RIEE AV E T DLV FE
W=,

EZHITTAN ML= D FEHBER D
WL SRR S 2017 EREHSICTI A

BT A W IZE A8 OFROFTRITL
7203, 2 PEML RO R Th o T, ARFFETIE
FANERTANL=YAZHDNTEL EDE
RiEE AW LA-ICP-MS [ ZX DM LB
HIEE RN DWW T OIS A MRFTLTZ,

AHFFETIIAR ~ LA-ICP-MS [ ICP-MS %5 &
EL T Agilent 7900rb, LA #£i& &L T NWR
UP213 ZHW, 7TV 94 5, F AV YT
79 W BV —TPE 27 WOV T VAT
IZHAW,

TN—RDIXTANNL=Y 1T Cuvs Ga D
Ty T AT EITHIZET Cu NEWTTUNGE,
Ga DEZWEFLE—JFE, li#HOEH EIMK
W AT 2T FEEXRIT HIENTEDHT LN
o, Fle. TN—T )= ~T )= TN —D
GEFHD/ T A=Y T Cu-Ga-Zn 71y M
ITHZETRIZDI N— T INAHETHD,
TIUNFEX In DL, TAY )T FEIL Zn 3
DIRMEICSH D, FT2T7 TV NVFETE Zn 3D
RS DIXTFT AT UTFEIZEES Cu F7201E Ga
DERRNPZNZERHLN 0Tz, TV —
RIZOWTIE, TTVNVEET Mg 3L, FAY
VT BT Mg VD 7pnb STl R H 5,

JE MU B OB TR X B D2 Y T D
IWEEDPITFETHY, BIRF LTI 7 BAR
T3 IR IS EM D%, A BITY TN B
LT =4 N—=2% FRIE TV TE THD,
Sun Z., Palke A. C., Breeding C. M., Dutrow B. L.
(2019) A new method for determining gem
tourmaline species by LA-ICP-MS. Gems and
Gemology, vol. 55, pp. 2-17

Keywords: LA-ICP-MS, tourmaline, elbaite, Paraiba tourmaline

*Corresponding author: emori@cgl.co.jp

@Japan Association of Mineralogical Sciences.

-R1-07 -



R1-08
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A MR (48P J8) * « Frank C. Hawthorne (R =N K2%2)
Two types of fine structure in the infrared OH-stretching bands of
gedrite-group amphiboles
Kiyotaka Ishida (Non)* and Frank C. Hawthorne (Univ. of Manitoba)

Abstract

Bands assignment and decomposition analysis for the infrared OH-stretching bands of seven pairs
hydrothermally treated (for 4 days at 700 °C, 200 MPa on the C—CH,4 buffer) and untreated anthophyllite—
gedrite series amphiboles have been done. All samples were characterized in detail by Schindler et al. (2008)
and Hawthorne et al. (2008). Below about 3690 cm™, two types of fine structure in the OH-stretching bands
with vacant A-site occur due to the two types of configurations of SiSi and SiAl at adjacent T1T1 tetrahedra;
the MIM1M3-OH-"0: T'Si"'Si-M2M3M2 series (labeled Ax—Da, Ag-Dp, etc.) and the MIM1M3-OH-":
T§iMAl-M2M3M2 (AD = vacant A site) series (labeled Ata—Dra, Ats— DB, €tc.). With heat treatment, the
intensities of the lower-frequency bands in both fine structures increase due to the exchange reaction:
M2V g+ MiEe?t = MI2IRe2" MV  Procedures for analysis: The spectra for samples with Al <
1.0 a.p.f.u. (anthophyllite-rich samples) were analyzed in one stage: after the background was modeled by a
spline, least-squares analysis with unconstrained frequencies, FWHMs (full-width at half-maximum height),
peak intensities, and the ratios for Gaussian and Lorentzian components for each band was done. Gedrite
samples containing Al > 1.0 a.p.f.u. were analyzed in two stages: using the parameters obtained in the first
stage (cf. left Figure), additional unconstrained parameters for the same number of band-pairs from the first

stage were introduced (cf. right Figure).

0.006- 0.008F
\ A ﬂ/\ 0 [\
e Wv A Abs g.005] h \fW
-0.006 ' : 00115 . :
0.14 , 023
02f
01
Abs 05} Abs 0.1
oE—— . \ =
3750 3700 3600 3500 -0.01 :
3750 3700 3600 3500

Wavenumber om-1] Wavenumber [cm-1]

Keywords: gedrite, OH-stretching band, fine structure

*Corresponding author: kiyotakaishida@iki.bbiq.jp
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Chemical compositions of katoite from Tadano, Fukushima Prefecture,
Japan
Yasuyuki Banno™ (AIST), Michiaki Bunno (Univ. of Tokyo)

JNf#%A 1L Passaglia and Rinaldi (1984)IZ &
WA % U7 Campomorto $- A G205 7
+ /A4 NHROEREI VIR I, HEY
(IMA No. 1982-080) & L Citdi &7z, BT
#HTIEE O AL FERUT CasAly(SiO4)(OH)s
EEF SN, JREARA (CazALSi01) & M
1 DOMIC Si04 = 0(OH)4 & W 9 EHARIGR M
52 EARENT. flT, ARG
IMA CNMNC (Z £ 9 &AF S 72 (Grew et al.,
2013). ZAUIZ KD & akEaA R RO — R
RITGH YR (Z3)en & RBLS 4, A O
L F 20T {Cas} [AL](03)(OH) 1, & FFE 5%
i, & U CREARA—INEEA RS O—i%
FHLRE 21T {Cas} [AL](SisA0x)O12.4x(OH)ay & 722
D, x<1.5 DHA(SI> 1.5 apfu)l TR L FEA
2, x> 1.5 DEAIFMEAICSEISS. H
APE D IR KA — NG R 5O KE Sy 1%
Si > 15 ZoR T Wb w5
“hydrogrossular” Cd» 5. I 7(1983: =L
KEE)IEERIMLTZHEIC oM T 2%
st o2BLrer¥ )AL Si=
1.25-1.39 apfu Z /"9 JREEA RO —INEEA R
SN BT D8 DAL & it Lz, BE
73(1983)TlE Z #LiZ“hydrogrossular” & 7ol X
T D SRR BN TN (S 3 5. 4
[0l Z ONNEER @ EPMA 12 & LML O
Bt fTV, D EO S, FECRNEENRDL 2 &
DV L= TEOMEEZHIETS.

% FH B P N A VR FE A o D a0

apfu

@Japan Association of Mineralogical Sciences.

FILEIC > CRIR A2 B L CET 5. 58
BTINEACERR S R ARG & LT
THZEHE. BGOSR, RT&5
5L EpeFE L LTI O, F, Mg, Al Si, S, Cl,
Ca, Ti, Fe 2@ S 7. BSE B#122 T,
MEAIIAREETH Y, LI S
(ZE T BTN, BOLERIC S 122 LW AN,y
i3 DA DGR D INEEA D FEERA A
A8k =Fe¥,Ca=3 & LCEHE L. H0 I
total anions = 12 & charge balance & ¥ 515 L
7=. YRR (n = 211)1X {Cas}[Al, soFe*0.20
Mgo.07Ti0.02]51.88(S11.15S0.1101.74)£3[ (OH)6.9904 81
Fo.16Clo.oa]lsi2 TP 5. Zsite Tido (vacancy)?d
EHE L, MEEEICoESND. S O
0.00-0.20 apfu TH 5. S OEINIZ VY,
MTALF Mg Til 1 & 4 L, % o &P I
1.73-2.03 apfu TH Y, S>0.03 apfu Z7~ T %
DI TALFe* Mg, TilI X BEARAE 2 apfu 2 A 512
TlE S . FIAENZ 5343 %5 S <0.03 apfu &R
TOMEE A O BHMEE O = 17) 1%
{Ca3}[Al 74F€>0.23Mg0.01Ti0.02]52.00(Si0.99S0.01
02.00)23[(OH)7.7504.0sF0.10Cloo1]s12 T&H 0, Y
site IZERARMEQ2 apfu)Z /9. ASBEIOMERIL,
% MEFPENNEEAT O Y site (Z1do (vacancy) D317
ELTEY, ZiUIHAKT 027 apfu IZEET
HT EERETD.

Keywords: katoite, wadalite, Tadano

*Corresponding author: y-banno@aist.go.jp

- R1-09 -


mailto:y-banno@aist.go.jp

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

Oral presentation

R1: Characterization and description of minerals
Chairperson:Ysuyuki Banno

Sun. Sep 22, 2019 2:00 PM - 3:00 PM Lecture la (Lecture)

[EE K]

IRE 51T : R1-10~R1-13

[RT1-10] Sauconite and fraipontite from Kiura mine, Oita Prefecture, Japan
*Hiroki Ide’, Siichiro Uehara', Yohei Shirose® (1. Kyushu Univ., Fac. Sci., Dept. Earth &Planet Sci.,
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ROBKRHILWEY —3F A4 FROVTSARE2A4

HFRAE - BFGR—AOUR - B - #15K) - AZEFEGUR - D)
Sauconite and fraipontite from Kiura mine, Oita Prefecture, Japan
Hiroki Ide*, Seiichiro Uehara (Dept. Earth & Planet Sci., Fac. Sci., Kyushu Univ.),
Yohei Shirose (Mus., Kyoto Univ.)

L IZLHIC KESRAR=T IO Y —
2N —= YR T A S OHEHERAT
»H DY —=a3F A [NagsZns(Si, Al)sO019(OH); -
2H,0]73 5 (Ross, 1946) S AL TLARE, HENKS
I DA FNTIEE 12D 720 (Steinberg et
al., 1985 72 £), T, Boni et al.(2009)I%
Accha TERFLE NS Y —aF 41 ~ %, Chou-
let et al.(2016)i% Bou Arhous BEERFLR DN
—af AL, TITAREA M(ZnsxAly)
(SiaxAlL)Os(OH) ] & #E LTz, 7T A R X
A NI T A AL [MgAISIAl)Os(OH),] D HiEH
EHARTH D LB X BILD(e.g., Fransolet &
Bourguignon, 1975), 4 [El, K43 AL L
MEY—af A N TTARSHA NEHE
RBLEOT, ZNHOMER, Mk (L5
AR, X ARET S Z — 70 & O R
EWET D,
2. EBRTIE A L BRI X ARET
ST Y A Ultima IV, REFAEND 5
HriX RINT RAPID 1% V7=, (LSRRG
Br, ORI £203 Oxford Ins. B EDS % %
7 L 72 JEOL JSM-7001F % i 7=,
3. MR X BREHTEBROMRR, Y—aifA
N & E TR L oEGAEEHT 15.0 A, 7.3
A, 48 A, 3.6 ADOUFERL, EGLE

BAToT2& A, 177 A, 82 A, 72 AD
et amR L, AA7 24 bOMIZ, BAY
VMERCR 7 V= TR I e — 7 R L
7z, F£72, 060 = 1.54 A 277 L, 3 /\iHifk
TR IR DR 2 R LT,

SEM B2 DRER, Hh IR CRIEE 1-
3 pum) EHPREEB(1 um B F) D 5 72 D R
MEDFEIEL TV D, MIRIENITY —= A b
DR Z R L, MR TIZY —=3F A |,
PARFA N, SR FTA N, TARA, T
TA R LA FORFPEITIEL T
%o SEM-EDS |2 L DAL Hr ORGR, AP
1> —=F A MiE Zn, Mg, Fe BEHAMTE
2R B, (Cag17Ko.01)0.18(Zn2.44Feo32Al 2sMgo.
10Ti0.03)3.14(S13.07A10.93)400010(0H), + 2H,0 7> 5
(Ca.07K0.06)0.13(Zn1.00Mgo 89Fe0 83Alo 47Ti0.04)3.24(S
12.74Al1 26)400010(0OH), * 2H,0 DAL DIE % 7
D, TITAREA O ERRIE(Ca
0.05K0.01)0.06(Zn0.86Mgo.76Fe0.62A10.59Ti0.03)2.86(S11.57
Aly43)20005(OH)s TH Y, Mg, Fe %< &
i,

EAILR ORI G £ 2 Mgkl +8k
WIIEHE RS S, FERRH Y,
A%, & DICHOFRIZ OV T HaEl e
MRBETH D,

Keywords: sauconite, fraipontite, saponite, Kiura mine
*Corresponding author: ide.hiroki.506 @s.kyushu-u.ac.jp
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A re-examination on kobeite-(Y) for the redefinition

Ritsuro Miyawaki*(NMNS), Toshiaki Shimura (Yamaguchi Univ.), Koichi Momma (NMNS),
Satoshi Matsubara(NMNS) and Akira Kato(NMNS)

Kobeite-(Y) was re-examined with a specimen from the type locality, Kobe, Kyoto, Japan. DTA/TG
curves revealed 4 steps of weight loss of dehydrations. The metamictized kobeite-(Y) crystallized into
a cubic phase showing a pyroclore-type structure at 650°C. The cubic phase transited into another
phase of trigonal zirconolite-3T type structure at 775°C. The morphology of kobeite-(Y) indicates the
pre-metamict original crystal structure is trigonal. Zirconium was confirmed as an essential constituent
in kobeite-(Y) by means of EMP. Kobeite-(Y) should be redefined as YZr(TiFe**)O,, the Y-analogue of

zirconolite, CaZrTi,0;.

1R[] 47 [kobeite-(Y)] /& H A £ & (1950) 12 LV
AR R AR AR (BAE i PHE R = BTRT)
HANDAY N T AETFZ 2 ER LT
b= T BN BRIREEEAETH— I
ARV 7L — RFEB O HHE
(Y,U)(Ti,Nb),(O,0H)s L Credi iz, %4,
(LR DT I LD Y v a =7 KN ZH T
FTHLHIENERMSNTD, BERITITE-S
TR I A AR D R & & O AT 38
EDEARELTHEL, HIEORE M EZFF D53,
AR MEDHE T X BB IIBLR SR 2D |
il A IE O 7R DT i R R EBDIRTEAR
BHCH D, NMNE(1989) 1%, BEH OBk s ik
FERFEROBED D AT V3 G0 =
J5 i R ARV XA T DAy 1K T R LRI A Y
THEEM LI, TE, Pva /[ 0ETT RN
UAAT (S B, 201148 A - 4511, 2012) <2
kxS (EFS, 2018) OMAELHY,
DOFEZIZANT T, JEFLHE I OEAZ
T AL PR E N BB P A b S LA e T
—ZDWPEEIT T,

JRGE R PE M PEAR AR DD NSM-M32642 (F 5
FEA) Z 3Pk L W48 (0 O IR] 30 A AR i 2 Rk
HORAOORA (WRERA-EEA) 1550

Keywords: kobeite-(Y), zirconium, zirconolite
*Corresponding author: miyawaki@kahaku.go.jp
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BEL, B~ A/e7a—7 (EMP)IZLDLS:
FHLRSCE B, R ZAEBI AT B R X Rl T FE B A
11o77

IREBIHTIE, IR D 4 Befit oo &)
R L, TOREIL, WHEKSO, AFI7 b
AT PE 5 K FABE CHE Ule kK gib A 4
R EOBKKINICE A bDEEBEXBND,
650°C & CTHET 2 & k& 2.90 A o[alHr
FROSBLIL, 750°C & CINEA L 7= 3Bk o XHR[=]
P B — % N~ Aa a7 A ORI E— T
BLAEL, 5 AOEIPHREND a = 10.0662(6) A
DILIT ks EB DS ST, 1150°C FThN
LRI ORI O ZT N2 10 =k
pa R ARV ZA T DRI R — AT E L, K
fEL7-8 1 E#1T, a = 7.25427(12), ¢ =
16.7986(4) A TH 5,

30 A OGS OIS IE, ST db R Tl
SRS T HIEND, A O JF A
W S H RO R ara T HARICIERL =5
A ) R RRE D, o TNA AL, ¥
vz ) F  [(Ca,Y)Zr(Ti,Mg,Al),0,] D 7 + ¥ &
# & [(Y,Ca)zr(TiFe*),0;, . # 48 X
YZr(TiFe*)O | L FHE R ENDHNETH D,
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R1-12

FPFEHAKURE L5 o - D BEEHR 2% SR (R AR 4 0D 2 AT

RS CRAE R « #e ), 2Pz 2 (RS,
EHT), Al —OuR - B, ERRE -

A K ER (LK - Al
AT FH A 2% (g PR TR )

Texture analyses of pyrrhotite pseudomorphs from Hakurei site, Okinawa

T. Nagase* (Tohoku Univ.), T. Nozaki (JAMSTEC),

Y. Takaya (Waseda Univ.),

J.-1i. Ishibashi (Kyusyu Univ.), H. Kumagai and L. Maeda (JAMSTEC)

[izT®iz]

TR ERGE 73 PR ERAL 0 A BRI 2R S AL 72K
BITRROFA I LIZLIFBIER SN, 2N
FTIZEZ L OB TONTE - (B2,
Einaudi, 1971; Fleet, 1978; Ramdohr, 1980), %
T Bk 8L D AR AR ALK D Z Bk 1 D SRR NIZ D>\ T
I BLERIC X 0 #H8 541 (Murowchich,
1992; Qian et al., 2011), RO L - T
TERGHARE N B2 D Z EARIBE N TV D,
SIPYHHE ~ 7 7 Bk IEHERE Y IEHI T (CK16-
05#fi#fF, Exp. 909) \ZBWT, R k=
7 (41 CHAKURELY Ak C o HER IR
M TH&Ew o) I BmEINTTbIT,
BT a 7w S I IR SR EE 28 TSk -
FHEIEIC L 0 R ENTENELFEO 5
o, SR OTERE & 7T, MEEBUKSLER R S
N BIILR DT ROR AR I\ TH DAL
RIERITEEREHZR L T0WD LB %
HILVTW 5D, Alal, WERERIE DGR RE I D
WTTHRIT 24TV, 2 OFLER T O O AGE
FREIZOWNWTHEET 5,

[ b B k]

BRI, fHE4 i /XHAKURELY A b
(Sites C9025 - C9032) DM = 73kl 2 U,
JFPRMEBE L E A E T EMB (SEM,
JEOL JEM-7001) (Z X Y Si#siisk# @iz LT,
ST RENTIZ I, SEMICATRE L 7= 76 7-%i 14
J7 BCEL [E] $T % & (OXFORD, AZtec EBSD

system) & H\ 7z,

[FEFR722 5N HE]
HAKUREIY A b OS54 XSG, HERIE,
POAEERGE, JTEndlk, PHERPE 2 TR & L RERTEL
B, T A VX 2 — L, VYR, BRALSRSE,
Hinf, BAE, WEBRILe Ea2tEo, 95A
IXZ OREFED S BIVE, HIVEE LTk
- BERSLSEA D3O DX A TSNS,
HEERAL - ASRINIL LIRS et iE R L b,
RERRERSL DR AN AIIZ TR H IS, it
PRI AR DR & LCiE, 1) SERIEA
AT D 2 & TRID S, fE ST LER S A
PiL7z “XTrTT7” DA TR, 2) BEgLN
wih L, fESRPNE S SRR THE D T
b D, 3) WHiEILDIERE A & D F FIZNES
DIRERLZR FERILIC K W "R ST b D, 72 &
W ONDE A TIND D, WERTERSE & H 8k
1L FARZ 2 — DOBIRM R S A, W D
fhEm PRI I ETHRESN TS B
DE—ET 5,

S OBERE R, DHAKUREIY A kO
LAY, RPNREE300 LL E o &R TR AR
BT 2 BT 4 —OBOKERECHAL L, fhi
PROLSTEEE LT, F Dk, X VIREMEL,
SREAME « R L DOTEIRIC L > TRIMER &%
Jiee TR, Z OWIRA BRI LIk
X0 FHEREESC AERIEANE U, ERTERSE D8
NEREINT-EEZ NS,

Keywords: Pyrrhotite, Pseudomorph, Pyrite, Marcasite, Hakurei site

*Corresponding author: nagase@tohoku.ac.jp
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REFHNRETAFER/NNTA
HEEE GUK - W) - IEFHFEE GImiER) - BHEK OLii=ER) -
TARELIE CGROK - Best)
Nevadaite from Ishidera, Wazuka, Kyoto Prefecture, Japan
Yohei Shirose” (Univ. Mus., Kyoto Univ.), Satomi Enju (Ritsumeikan Univ.),

Kenji Tsuruta (Kyoto City Univ. Arts.), and Norimasa Shimobayashi (Grad. Sch., Kyoto Univ.)

3% 4 (Nevadaite) 1%, Cooper et al. (2004)
2 X0 KE RS ZIN Gold Quarry FI5 112> & 4]
O THE SN ZIREMESEYM TH Y,
(Cu?*,[1,ALV*)g[Als(PO4)sFs](OH), * 22H20 O
AL IR S e, 2Dk, $1
& 2 JLFn[E Kara-Chagyr HUE 2> 5 0 FE H A3
HEINTZDOHDOMD THERIYM TH D

(Karpenko etal.,2009) , W\ FLDPEHL T /3
FTUU LGB D . AW TIE, HE
RHET A SFIZ AT 5 AHERE S & B < A R
HNOHRT=FR LD 3\ X A% R
L7=DT, ZOHEMFRIREEWET 5,

ASFHUB O A TR B IE, IKEA, KA
DEBFIZL VBRSNS v T AT
VR, RIS I ET D (B &, 2008 ;
Shimobayashi etal., 2012 ; F% 5, 2018), X
NENTIRIRA DG O ZER I, HEa 0
REIGEY), BRVESRIE, A Lo A, AR,
HERZEVERT 2, 3 HITKADE
£ 0.1 mm FEE DIR-ER DES TH D, SEM
BEOMER, ES 1pm BLF, 18 10 um 2L T
D72 R U 7 BCIRES 03 U R A
LTWBZ ERbnoTz (Fig 1),

XRD FEBRDH#ER, AFPER/ N f1X PDF#
01-073-7360 & L < —E L, EI7dR THEE
T35 &, BTERIIMERD S D X<
RREL, a=12.152(4) A, b=19.068(7) A,
c=49642) A, V=1150.1(5) A3 & 72~ 7=,

EPMA % 7oA 52504 O 5, B0
RZEALIZ 72 <, (Cus.0602.94)56.00Al7.06(PO4)4.00

[PO3(OH)]4.00[F4.95(OH)3.05)1s8.00(0OH)2 - 16.41
H0)D I CcRIT LN TE, T
TOREFE R, NF Uy ARG E
AT, ANENLD M D =AMDGA A % —
MOFHNEEHZ CNDEBEZLND MG
IZADTEHFEHOWVTIE, M(Cu?t,)"(0,Cu?,
VINMALV3,Cut), &5 2 b, MCu2,
A E W o RS BB I TV
(Cooperetal.,2004), LxL7275 5, APEH
DRANZALATIE Cu?h0y(Cu, )& 725728,
A AL 5 2 (Cus O 3)Als(PO4)4[PO3(OH)14
[F,(OH)]s(OH); * n(H,0)?, /XX 4D Cu &
BRLEZDZ L HTE D, ShiERmESIC
DT LY FEMARRFNLETH D,
AT LEEDOANHBERELD S 7 v F
ICEATEY, 250 REMWITT v E M
JRAWIEL, TV =7 MIE IR & X
LTI SN B2 bivD, T OEHD
SEE Sz A 7 o o [WAIOs(OH);
2H,0)72 E DDA D FD . RO AR
Bk o7z &B 2 b, ARl 0B A Y
KIGERESITHHDTH S,

Fig. 1 Secondary electron image of spherical
aggregates of platy nevadaite from Ishidera.

Keywords: Nevadaite, phosphate, unknown mineral, hydrothermal alteration, Ishidera
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EART—ILDEVWNEZ ZBRDEERB~ADZE

B (g K - GRC) *

Effect of the pressure scale problem on the core density deficit
Takeshi Sakai (GRC, Ehime Univ.)"

Density of iron at the inner core boundary (ICB) condition depends on the pressure scale
adopted to determine a pressure of its equation of state. Here we examined the effect of the pressure
scale problem on the density deficit (cdd) of Earth’s core. The density deficit value differs from 3.4%
to 4.7% depending on the choice of pressure scale. I also estimate the possible amount of silicon in the
inner core and its several errors come from each of the uncertainty of the ICB temperature, core density,
average thermal expansivity, and nickel content. The silicon content variation due to the choice of
pressure scale is comparable or larger than the errors come from other uncertainties.

1. 1ZLwic
MR AL - RE S LT HIER DRZ D%
EL, BEOFERD THDIEOEE L DAR—
(0> 0core) 1E BOBERBRBEE L
THBNTWD, IS T 5 EREE T T
D pre W EEEDORREF RS AELOND
0, EJOBEIZANSNIZES A —v D
BIRICEL - T, ZOMRITER D, FRIZHIEK
DOWNKZITHY T 5 330-364 GPa DJE STl
2 — )V DIENZITBEETH Y, OB E
KREEZEZ DD ZTHEIAr—VREIEAR
AEOMETH 5,

2. FE

Z Z TliL., Mg0 A4 —/L (Keane EoS, Sakai
et al., 2016) ZJL#E L LC, Mg0, Pt, NaCl,
Fe, Fe-Ni, Fe-Ni-Si @ 300 GPa |Z } S Efi
7 — X% (Sakai et al. 2011, 2012, 2014) %
HIEOBEXRBR L OO TR EEL I
ho7- (D2 TSI ORERE), Ziuaxt
L, toEHAr—n (i) #8H L%
BICENENOHEEMD ENTZ T EL LS
LHMEFRER L,

3. MR LB

MgO A — LZ&JEHEL L, WEEBEAR (ICB)
DIRETE TGN, B ERaz EhEh
329 GPa, 5000 K, @=1.0x107° & L7=34&12,

WEERIC BT 25 EXRBIL, MskoGse
4.7%, Ni=b at. %DLGEIL 5.8% L 7x o7z,
FliERIZ DU T Dewaele et al (2006) TS
SENT-HERBEOMIL 5.3%THY . T
RARDFEL DFREDRKE I &2E X, 4F
DFER (4. %) & HEHBIVME & W 2 5, — 7,
Dorogokupets and Oganov (2007), Yokoo et
al. (2009), Holmes et al. (1989) ® {4+
T A= L U2 A B E KRR
OIEIXZNEI 4.5%, 3.5% 3.4%&720,
H%HE 2 DI OV TUIFHTIERVWMEE 5 2 5,
Fe-Ni-Si G4 DI & OIS Si 3%
AR TIZE 2 D3R A B U B /KR 5. 8%
BT HDICE ST R 5 L 6.4
wt%& oz, Zaucxt L, IEEREZAEE1000
K, @mDiiza+0.1x10°, ICB TOWNEEEEZ
DHLDODFRFAELTM, Ni EOREFEES at. %%

BELIZES, L& Si aFEIThTh
+1.6wt.% +0.6wt.% *2.4wt.% *+1.3

wt. %72 L 5 B, ZAUIxF L, Yokoo et
al. (2009) D A& A r— L AW HE50
BERBATHTD S1 &IE, 2.4%L 720,
R Mg0 27— DIGE & T 4.0 wth
L7\, BRI R O E R OHEE RIZ -
ZBDIETI A — )V DENZ L DRI, £ D
fitB 2 b DER & 7R L T A%
HOENVTRRREVWEEZRDEA D,

Keywords: Core density deficit, pressure scale, equation of state, light elements in the core
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BEATICHE T SEKERET b)YV LERIEDEE

RAEE Y Yokt RO — 2 IR S

FEERE L WA wiEER Y R L

B (it7)11) VD3 °,
SRR O, SRR !

(M HALKRBERE, 2 CROSS, °JidfF, * HCKBERE, °#Arh)
Structures of amorphous hydrous sodium silicates under pressure

Tomonori Ohashi'*, Tatsuya Sakamaki!, Ken-ichi Funakoshi?, Takanori Hattori®, Asami Sano-
Furukawa®, Miki Muranushi®, Chikara Shito* Osamu Ikeda!, Yoshiaki Ito!, Yuki Shibazaki®,
Akio Suzuki® (* Tohoku Univ., Sci., 2 CROSS, 2 JAEA, * Univ. Tokyo, Sci., > NIMS)

1. HiY
BIETICBT D~ ~vDIRDE L, H
BRI OMEIE R 2 3 5 ETlna~A
HETHD, v/ vOREMEIT~ T ~DWY
LSRR EIC L > THRENTEY
FRIZKITZBE (5] 2.1% Sakamaki et al., 2006)
SOkEEE (B 2.1 Suzuki et al., 2011; Poe et al.
2006) &0 o I~ OWYPEIL S K R B
ERIET, MAT, 20X~ T<=0W
MIXZOREEIC L » CTHME - ZIHTE D7
D, ENEROEEZECER <D Z &1k
FAZHELBRZEV, £ 2T, TR (ND)
FEICESTEAT N U LERET T AD
EEZ OGREERNT, BLOWEIETTOR
EAKT MU T AR T T A O IERRAT %
Tolz, Fio, B X #EHr (XRD) 12
X oTEKF MY U LAEERE AL DO EIR
S DG G 21T > T2,

2. Bk

ND O HZEFEHZ X, SiO,, Na,COs ¥R D
IRE Y % @S LT O E THUREE S 7-1%
(IR, 2 L7- MK Nap0-8/3Si0, (NS8/3)
H T A&z, ND ERIZ L DMK NS8/3
H 7 A O &R AT X J-PARC @ BLI11
PLANET THTVM, VX4 BIDRY « =R
TV AEANWTEIEOS LK 7GPa £ Th
JEL7-, GHE/KNS83 T T A%, RE—Au7F
A NCHREO 6~ LFT L ENLT LR
M AV, K NS8/3 4T AT 5, 9, 12 wt%
DEKEMZTZLDOE ASRMICEE LT

#1 2 GPa, %9 1000-1300 °C 7> 5 [AY L THE7=,
St XRD S28r Tk, MK H 7 A2 5 wt%
BLUOW% DR K E N2 CTHFEHEE L
THio7c, XRD OREFAERRITIZ, ¥ A1 ¥E
VR EICHAETEY LI-EAS% (Yamada
et al., 2007) Z M7z, FEBRIXm =R ¥—
TR ERAIF FEREA% O PF-AR NESC T3 L. &
EEEREEEICIIX 22—y 7T BN
T A MAX80 Zffi~7-, BALZENB XL
OVEFE I 1.5-3.6 GPa, £ 1100-1300 °C T -
776

MR - BE

BN D15 B LT 2R 1 S(Q) T,
XRD, ND DWW AU BT JE I E
WE—E—7RNEm Ql~>7 L TEY,
EERIE R > b U — 7 M OULHE & 7k LT
oo WERTO7—) =R THH L
R ARREEL G(r) I2B W T, HEICRIT 5
7K NS8/3 #' 7 A\Z kb~ E H/K NS8/3 /T A
Si-O RO I NEWVIEFHEMEZ R L
7o £, BKEDOEWIL-TSI-OfEE
FEoOEMZEE b Bir-> Tz, Bz,
NS8/3-H.0 (9 wt%) * /L k@ Si-0OfiaFix
I EFAZ X o THFRITIE L 72— )7 T,
NS8/3-H,0 (5wt%) A/ ko Si-0OfiAEIx
FEAEBILL T o Tz, ZORER
. BKEICIKTE L EERRIE R A O % » b
U — 7 fEEOEV (] 213 Zotov and
Keppler, 1998) 7% SiO4 UKD K & S0
MaF BB A KT T ARt 2 R4 5,

Keywords: silicate melt, water, amorphous structure, high pressure and temperature

*Corresponding author: tomonori.ohashi.s8@dc.tohoku.ac.jp
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Fe-S a7 MREMEE— F LB R

)11

& (R BEAR), SFlisEit CRBROKER)

Compositional convection and solidification modes of the Fe-S core
S. Urakawa* (Okayama Univ), H. Terasaki (Osaka Univ)

HIERLASMC, KEE T = AT NEBHRN 5
LMK T OXAFEERICE VAT
Wi Fio T\ %, Fiz, RiiDEEHEIX
KEEAICEBE OGN MO THEELEZ
LERTFEBLTWS, ZDX I /INREIKDOZA
FEEERETHDIE, =7 MR TH D
Bz b, a7 EETHIH Uz RS IR
95 “Fe-snowing” & L CTHIHL NS 7 B AN
MR Z R T W BndH D, Lal,
ED XD 7ET]  MEFITIBNT, a7 h
E#HrSEILTAIZOWTITEE LS by
S TWRW ARFER TIE Fe-S 2 7122\,
ZOMBEERET 5,

RSB S 725 a7 S 5 E
T5D00, FIE TN LEIET D080
IEWE, BAEEORS (VXX R) OIET
Al & 27 OWEE E AL O K/ TRE 5,
U H ADEFEAED T BN S WEEAIE R
HroElL, FOHAIL TR LERT 5,

Fe-FeS & DRl AL SV TiE, Buono &
Walker (2011) & F& % O3B/~ 5 10GPa & CT7
—EZRNbD, —F, WEEEARZ, FTxo
HEREREM D R - @ E T OBEER %

FAWTRIES - 7=, 10GPa £ TOEA#IC
BT, S<10 at%TIELY F 4 2D AR
IEWr AR E AR L D o KR E W RIRE T
b5, S>10at%x#2 5L, VXX RAARD
FF3/IN S UIREEAN LA F Tt < o JERIE X
D SIZETHR T, V¥ Z AAE & BEvE
FEABLIIIERIT 228, U ¥4 2 AEOH RN
/NS VMEIA DL Z D
ZOFERNG, T DOENH 10 GPa £ T
DO#IPHTIX, Fe-S =2 7 OE{LE— RiZkD X
227D, S<10atdDRERK TIX, = 71X T
25 Fe fEETH LEANE DS RET 5,
ZD7H, NZE EOFMBEITARERE & 72 )
U 28 =9, —F, $S>10at% T
a7 BB A E D, ElE L Fe
ICETHEECTIE, T L8k T 25956
RS 5, 72, LEE LY SICETH
BT, MTH L7 FeS 8% E LT CMBE T
W ED, 2O XL, a7 B CRE{b) A
ELH5EE, WTLbiiEa 7 LENIC Fe IC
Lo e B RAR O BEIR AN T AR S T EE AN
LENEL, MBCHAEE S5,

Keywords: Planetary core, Fe-S liquid, planetary magnetism, compositional convection

*Corresponding author: urakawa@okayama-u.ac.jp

@Japan Association of Mineralogical Sciences.

- R3-03 -


mailto:urakawa@okayama-u.ac.jp

R3-04

T3 DOMIKAEIER
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HI (ESZAFFERE S ik NHEEERT FEBH JE A )

Argon cycle in Earth’s interior

Shigeaki Ono* (JASTEC)

The high-pressure study of physical properties of argon (Ar) has been performed by high-pressure
experiments and first-principles calculations. An equation of state, melting curve, and some

thermoelastic properties of Ar have been investigated to 400 GPa and 3000 K. The estimated density of

Ar is smaller that of the PREM mantle, which indicates that the density crossover does not occur at the
bottom of the lower mantle. The melting temperature of Ar has a significant pressure dependence. In
the case of cold slab, solid Ar can be carried down into the deep mantle. Melting of solid Ar in the
upwelling mantle plume occurs at the bottom of the transition zone.

T A BRI Z O RINAR LT, IR JE )
DHERGE A~ =28 O RIGER & fif B 3%
72D —H —LLTHO THHATHD, i
HADHFTT LT AL T, KILZE iz
BRAEEIND~ U NVEEDT VI DTG,
KA ETHELZLEIRIBEN TS, DFED,
KEHFDOT NI DNEKITIET A F D
IKF DT NI DTSN D AT = AL TEL I
AT AT TIZRDIA TN, BV ZNT T~
VIUVHIEEER L B AR YRR SO
ARy IPEIFE~BHHEEINTWDIET TH D,
LInLZeRS, T NATTIZERDIAEND
AH =R BN OWTIEES L TR, Z D
728, T OHERNE CORD NS
FHVEL T, flix OMIEE DI EN AR
R THDH, AWFFETIL, #ER~ MUIZAEY
THEEESESRMET O, 7Aootz
RHELHZEZANEL, ARETIT, A
LoD T, B LIRENREIZTIER L
T, TOfERLENNL TREINET LD
RO HE T D,

AMFIE Tl mEZREEEFHE D2 DT
EEMA G DY, BIEERTIL, ¥ AVE
VYRT U BRI EER A E S Vv, e
OWE IS e 2R AL TH AR X B8
7 —2 RS LT, BUEFEBRTIX, R
POy 1B B E A BHERE R ORI
SEYEOFE 2 OB IEEHEE LT, @
BRIC I > TEIRTOMEM R Z R EL , $E
HENOEIESE T TotE RiEb o7,

ABFFE T OUREE T GH1E, e T 400GPa,
3000K T D,

WIREETRETHLT VI L, HikE
JE T CIXEROIREN L E ThH D=6, [ A
TN DIRBEFTFERERE LT, Z LT,
KT v b WLV O 725 FE (PREM)
EWELT-EZ2A, U MVERBETFTiEET AT
NTFENZT U MV E KB EE DS/ NSWNWZERN
oMo T, JEATIFSE ClE, v MUEE
HCEREVIRNEZLZENTEEN T
D, B EHIRO THIIFR THLZENEHELN
272 o Te, BURRH RS R DT LT o DOFR
HifRa AL o722 A, KRERIE RS
FFoTWBZEN TSN, ERE T 2000K
iz, T~ MLV TiE3000K 2L 502
2D ERZFESZENHBALE, 2ozt
[ = SV P el s N = e 5 2 S B
TRECTOHZ BT 5, o, L~ b
NBIOEBRETTH, ILAIATATT D LD
AR OFEIE Tl T AT R EER CIETEL
b, — . T NI OIRMRE~ Lo
MR ABRITERE R T TRETH, 2D
EMD, v MV ERFEEESITEIT N A FE A
TN NL, BRE R TR CIREE B G35
ZENRTREIND, ZNNHDOMFERE G, #
RN COT LT o DIFER AT = R 17 fiR B
T2 EC. EIAT V2L OB OJE kK
FED S CHAZENALNNI 2T,

Keywords: Argon, Equation of state, Melting temperature

*Corresponding author: sono@jamstec.go.jp
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High-temperature heat capacity measurement of Mg,SiO, wadsleyite

Hiroshi Kojitani”, Yuki Tsunekawa, Masaki Akaogi (Gakushuin Univ.)

Mg,Si0; 7 AL 7 4 MWd) X, v> kL
EBREICB T D FEMBIEH DO —DLE R
LTS, MgSiO, Vo7 vy XA RO
EEBRE(Cp) A, HERDELIY b RENT
& 23 Kojitani et al. (2012) (2 X VB S S
Nz, ZOIREMTH 5 Mg,Sio, Wd &
DFXH 70 F 7 A = 3L X — BRI Y
TIER < o T, 2D 7=, Mg,Sio, Wd
DEIR Cp ZTHRET HMEMENAE T T,
2T, AW TIE, Mg,Sio, Wd 122\ T
DSC EIZ L 2 miRBVERHE 21T 72, %
7o, FERE Tz Cp & L CEVEME /X T 2
— X2 OFFHIZITV., S FIRENE T LEE
WL miEsMEE T o T2,

BV EE O M,Sio, Wd 1 X, FE Bk
FREONN I~ L F T eV ES A
EZHAWT, HEDED Mg,Si0, 7 4 /LA
774 b % 15 GPa, 1573 K T 2 FFH £
AWEINT D Z EIC LV EEAK L, [
INEUEHZ, NS X #REHTHIE 3 J OB
T ERIEIC XY Mg,Sio, Wd HLFE T
DL EMER L, mIRAEERIET,
AJIHfERL D DSC 3@ A W5 Z LIk
300—820 K DI EEHiPHIZ 351 VT 10 K DR
Rif@ED>> 10 Kimin D A% % Vi ETF — 4
EHUS L=, 7ok, DSC HIEICIXHARKRD
Wd k2 v, £ 0EE(IT 16,978 mg ThH

277,

ARWFFE T, 0.6%LL T DRTE RS BE T il
Cop MIRE S NT=, JEATHFSE D Watanabe
(1982) <° Ashida et al. (1987) (2L 5T —#
T D & AWFZEORIEME L 2—5%K
TV, ZOZ LN, ERHWsTE
Wd Ol Cp i, /NS TV Z &
MEBRIR I NI, EHIT, T34 DR
2 o = yuCul(K7V) Z HIW T B R R O E)
L. Katsura et al. (2009) (2% % P—V—T
7 — % ~® Birch—Murnaghan k& 5 =D
BRANZRT 4y NEMAGEDEDLZ LK
0., BRI NT A —FZ Ok a21T o 7,
5 OB N T A — & Bl Lok
WEET VERIZE D Cold, AWFZETRIE
ST Eii Co 7 —H& LIEFIZE S —E LT
BY., IHR5ERMA~OIFEFEE LTE
UTHLHI ENRBEIND,
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The stability of FesOs and Fe4Os at high pressure and temperature
Koutaro Hikosaka* (U. Tokyo), Ryosuke Sinmyo (U. Tokyo/Meiji U.), Kei Hirose (U.
Tokyo/Tokyo Tech.), Takayuki Ishii (BGI), Yasuo Ohishi (JASRI)

The oxygen fugacity in the interior of the Earth is largely controlled by iron-bearing minerals. Recent
studies have reported a variety of iron oxides with chemical compositions between FeO and Fe;O4
above ~10 GPa. However, the stabilities of these high-pressure iron oxides remain mostly
uninvestigated. In this study, we performed in-situ X-ray diffraction (XRD) measurements in a laser-
heated diamond-anvil cell (DAC) to determine the phase relations in both FesOs and FesOs bulk
compositions to 61 GPa and to 2720 K. The results show that FesOg is a high-temperature phase
stable above 1600 K and ~10 GPa, while FeO + Fe4Os are formed at relatively low temperatures.
We observed the decomposition of FesOg into 2FeO + Fe;O4 above 38 GPa and the decomposition
of Fe4Os into FeO + h-Fe;04 at a similar pressure range. The coexistence of FeO and Fe;Oj4 indicates
that none of the recently discovered compounds between FeO and Fes;Oy4 (i.e., FesOs, FeoO11, FesOs,
and Fe;Qo) are formed beyond ~40 GPa at 1800 K, corresponding to conditions in the shallow lower
mantle. Additionally, as some superdeep diamonds have genetic links with these high-pressure iron

oxides, our results give constraints on pressure and temperature conditions of their formation.

Key words: iron oxide, diamond-anvil cell, high pressure, Fe4Os, FesOs
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High-pressure phase relations in chromite spinel-bearing systems

1Kazuaki Yoshida, *Hiroshi Kojitani, *Masaki Akaogi”
(*Fac. Sci., Gakushuin Univ.)

71 I # A M Cr-spinel(Ch) & olivine(Ol)
Z LERRII LT 50T D, TDHT,
diopside(Di) D Eff A <> diamond % & Zp Ch
wEO EBEmEs I Z A N Ev s MV
HEEER LIz L& X B, £ DORIN DA < 3
STV D, LL, TORMBEL R EE
FBROMIIEIT 7 F iz ST, &
W92 Clix, Ch & Ol O LK TR TH 5
MgCr,04- M@;SiO4 5% & | Di-Ch @ E k43R T
&% CaMgSi,0s-MgCr.04 % O [ EAAER %
FEAMICHI DN L BEESZ v I 2 A F sk
B LT E R E 8 LT,

~IVFT CENVREZ -V, 2D DFRO
28GPa % ¢ 1200~1600°C C O Pl K & 17
U, EINECEF OB MRS X R — 2 &
FHRR AT & 0 AHBAER 2 IR E L7,

MgCr,04-Mg,SiOs % Tl 1600°C & 1400°C

(M1 oELLDRETS, K 13GPa LI E
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(mLd), garnet(Gty> W F oz ETe 2~3 fH
\ZZ b L, 20-23GPa T ringwoodite (Rw) +
calcium titanate (CT) N EIZ72 ¥ | 25-26GPa
LA 1= C bridgmanite (Brg) + periclase (Pe) + CT
INEEN g o T, FAHODHEN S~ 28T
VAFHRIZ RV SRR R | B A G
Keywords: high-pressure, UHP-chromitite
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CT Z &L MATITRD Z RSN,
F72, 10GPa LA FTlE Gt & H:AF3 5 Ch i
CaMEFENRNT EBRINT,
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i ® peiBrgiCT K
[J L3 ] | o
25 m Brg+mLd l‘ \
Pe+BrgmLd F | BretoldiCT
{_wa * °\
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&(AlLFe)OOH BEfE D EEERL

JII AN Eﬁ*

PANR NI SN

(/P NEE: N

/A vA kK- BGl,

KV AIFRZ, SRIEIR. RAHA
ALK - B U —FR X —HFJERT)

Single crystal synthesis of 5-(Al,Fe)OOH

Takaaki Kawazoe*, Itaru Ohira, Takayuki Ishii, Akio Suzuki, Eiji Ohtani
(Hiroshima Univ., Univ. Bayreuth BGI, Tohoku Univ., Carnegie Institution of Washington)

<[LZL®IT>

3-(AlLFe)OOH (%, HMERZEISICF T 5 KIE
BRAMHT 5 ECEHERATHD, ZOMHIT
~17wWt% b DR EF I, < MV FEEET
KELZLTAREER S D, 207D, 20
FHOYMEEH LI T HULERD 5,

RELHRE LT, I T &0 B DT
W FERTALA S L, AR & e HIE &
TV, IEFETIE, ¥4 YES 7 EL
L (DAC) % AW T= @ EEBRO W &
LCTiEHSATHD [1],

N6, ABFFETIEL §-(AlFe)OOH
RIELHAE G O S EA U AT [2],
<EBRJiE>

HIFEWEICIT AIOH); 3R S L <1
Al(OH); & Fe,03 DIRG M EZ W=, H¥
W AugoPdo 7 7B VIZEN A LTZ,

mEEA BRI, N HE~ LV FT ek
& % VN CTIT o 72, F2BRE ) - IR 13 21 GPa,
470K TH Y, 4hfRFFLAB LT,

[N ECEHE, RGBS, B X #RiE
WEE B o—T~A a7+ 74P —

ZHC T L,
<hE R & >
3-AlOOH + §-(Al,Fe)OOH KA HifE 5 D Ak
R L7z (M 1), B d D R & S1%.0.4-0.6
mm LT ToH -7, &(ALFE)OOH D
Fe/(Al+Fe)iZ. 0.0469(8) & 0.122(3) TH ~ 7=,
ARk L7z 8-(AlFe)OOH (X, DAC % v 7=
JEAMEZEE) & 2 E RO BFEICTE ] LT
% (Ohira et al. Am Mineral FJl]H),

6 ‘(Alo.ssssFeo.o47)00H
e 0.4 MM

1, 8-(Alo.gs3,Feo047)OOH KU HiFE EL DB,

[1] J Buchen et al. (2018), EPSL 498, 77-87.
[2] T Kawazoe et al. (2017), Am Mineral 102,
1953-1956.

Keywords: 8-AIOOH, 3-(Al,Fe)OOH, water, single crystal, multi-anvil apparatus
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Dislocation creep of dry orthopyroxene aggregates
under high P-T conditions

Yumiko Tsubokawa™ - Tomohiro Ohuchi- Yuji Higo?
Yoshinori Tange?- Tetsuo Irifune! (:Ehime Univ. -2JASRI)

HERICBWT T L— T2 b= AREE
DI DICNER T L — ORI IE 150
MPa UL FEEZ LN TWDA[1], 7 L—Fh
DR TEGHTHDI I T HOBRET
500-600 MPa F2J& & 59X 5[2], D F v HuEk
T HOBEBEICB T L — hREN
(g9k) LCWABUMEND D,
BHEAITTL— T 2EBIZZWEST
b, BT UALIVIERWHRELZRL S 5 2
ENFEBRMICHEMEINTWSH[3], LML
WD ZAVTHAE SRR E O e bR S e T
R RIZEDFHITH Y . RKRD K 5 74k
DT ZBRHA L= COMERFT 21T
ZEIFHEETHD, £ TARFIETIE, Sk
ORI & WA ERN S, T L—
NREED 9940 ([ RIFTRIITHA DB %
S5 = & AR AT,

ARFFE T, LA 7 L— FNOLKMT
(FE7) 1.4-6.8 GPa, JE 1273-1473 K) (238517
2 K DRI ZfE db iR D %= OS5l —
HhEAE SRR 21T - 7o, W I HE~
VT T eIV E R A E & VD CRERE L
7oo [EINGURH I IR PHXUF CINELER T~ 5 =
LT, BT HKROBREEIT-T-, BRE
B#% (2 1% SPring-8 ® BLO4B1 (2% & D-DIA
RIZE 4L E (SPEED-Mk. 1) % /-, 2
HOREIER LOEISOWREIL, X BT
AT T T 4 =B IO R X BESF
—VEENENHNTITo T2, BR%Z DR
ILEREHZ DWW TIE TEM 1T X 5 BE{7 0 #H fik
B2 iTo7,

EBRTH LN SI-EMWRN D, K ER
WCBWTHREHEN 4% ETER 7 V—71E
B (a7 200-1200 MPa) (ZE S Z & 2R L

e ZOER 7V —TIREIZBWT, #LhE
HDENL 7 ) — T DOWENI OIS JTHEHIE n =
28 LlpoTe, ETAEMH bR LF— (Q) B
L OVEMALIRRE (V%) 122217180 kI/mol
ET11 em’/mol 3RO HNT-, B ozl
T O L OEIGRE P IZ 2 HAFET SR
N o, REFEA SR BIR Tl U — 7
WX ABENEIT LI E2 NS, Xk
WA s (100) B LD (010) @D 2
DOTRY EPBIE S, BBALONR—H— A
AR7 kUL [001] £721F [0k]] TH D Z &N
Thol, ZIHLORERIFET, R AT
WESHTWDS 2 5O FERT D ZR
((100)[001]35 X TX010)[001]) T X B ZEI &7
fmTH 5,
AWFGECTHF DT TR WA DR 7 U
—BREIL., LARAT T L — NIRRT DR
FEENFIZBWTEAT T ADHED
4] L VBHFEIRWETH -T2, FT-AER
fERAEAVWCILART T L — N OFRE (K
30 Y% DR FTHEADFIET D EARE LT2H6
EHEERT D L ORI 150 MPa LA &
RN HDBHTEBRHLNI ST, oz b
X0 KPS DR U — 7 H i ERTY
KEIIBITDB S L= T 7 b= ARO[ %
IESTTWDLHLDEEZBND,

[1] Richards et al. (2001) Geochem. Geophys. Geosyst.,
2,2000G000115.

[2] Hirth and Kohlstedt (1995) J. Geophys. Res., 100
(B8), 15441-15449.

[3] Ohuchi et al. (2011) Contrib. Mineral. Petrol., 161,
961-975.

[4] Karato and Jung (2003) Philos. Mag., 83,
401-414.
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HAMERIZICE 1TS54 ) EV-RERIVIBERR - HERFEOTILEHDIER

DARSET, R 1L —ik, FRIE—BE, SR A OURER) , /MR R ROKHIEEAF) , 78 500 (B2 4% K GRO),
AR R CRAEKE) , ILE&H 7], P T BERIJASRI)
Olivine-spinel transformation under shear deformation: Conditions for transformation-induced weakening
T. KUBO, K. Moriyama, Y. Mori, M. Imamura (Kyushu Univ.), S. Koizumi (ERI), Y. Nishihara (GRC),
A. Suzuki (Tohoku Univ.), Y. Higo, Y. Tange (JASRI)

1. IFL®IC

VT4, D-DIA #ds X O0 D-111 AU IE AT 35 & o> B
FICEY, v MVEBRBESL TH~ Y MV
SHICBTDERNRERERMN IR 5T,
Fxix, ThoomEEREB KN EREE XHRE
FOAEMEEZMAADLET, AV LR ERLIE
AR R T 2 AMA L EL T 7k
ADEBIZE Y FLA TS, ZIIEILHIA A TG
TL— NEBERTT)ONFREE, I LTy
NVBERATIE COMRECWREME L2 HET 25 L CHE
BT EATHLEEZTND, RFEERTIE, &
AW IE LS TAT o T B Fe,8i0, 5 & Ut Mg,Si0, D A
VEV-AEXNVMHBEEROME R EZHRE L HES
DHETHHMAHERICE L CTPHORBEEIT O,

2. RBAHE

HFME & LT Fe,S810, fayalite 38 KX O Mg,Si0,
forsterite BERE ZHd K 2 W T RT#E X SPring-8
@ BLO4BI g% & @ D-DIA W 4E 3 (2 MA6-6 & v % 1%
F 1% PF-AR 0 NETA 2% {8 o> D-111 % 45 & |2 KAWAT &
W EMBIALT, BETALMEREG TAHY B — 2R
ER VMBS EREZIT > TVWDHEE 300 um O H%
MEDETIZ 45°y PLETAVITFTER RN %
Bl L AMERY 2 KRBT 2, WIEMERICE
TAHIVEOREBERICB O THEE2E LEITWV,
0%, HEBNEZ L2 WRETICEWTAY
IV EFEEE CMEST S, EZCEFT7E
IV ZE AL K FE (200-400 um/h) & S 95 8 BE (0. 1-0. 2
K/s)Z—EIC LT . B LAANLFEEHIBT 5,
50-60keV O HU G B X # &2 IV THI 4-5 53 1T 2
W XFREATANE = L XRIT AT T 7 4 —14
EESG L EAMERY TOMERO#ELT LIS T-
OFT AR ORFNEZIT>, 2DOXHITLT,
BT E, SO E (FHR ), WREEIC L S5
B E A2 RT A =42, HEBEBHED
MIEDNE Z D EMEERELTND, TABARLE
{LicE B Lz RBk 0 8 IL, — 8 EMi A B C AR
MEEZMHHBAEDLETIT> TWD (RES, i),

3. HREER
WREEAREWVIEEHEBEBBAEETKTL,
Fe,S10, TlE 8-12GPa, 500-700°C £ T, Mg,Si0, T
IZ 17-22GPa, 900-1000°C {3 T, A E R/ (EH
Z L ahrensite 8 X N ringwoodite) O H BLA R
Nk, TABMOTAEEETZENE L 8.7
x107°-7.3x107" s'B LN 2.7 x10°-2. 7x107* 7!, #%
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RKEABOT AETENLEN 1.2-2.8 B LY
0.15-0.25 TH O, &L L CHEERBIET L
(Fig. )y BETIIEABE A b T 20 L
TELT, ZUREERTOTHERDLRONE L
N, TUENLVEMEEN -FETH o> THEAR
OFTHAEEIT—ETIE2RL, RiRE EbIT, £
EBEEELICERETI2BMMAH Y . Rl D-111 B4k
Bz MR Mg,Si0, DEBRTHETHDH, TN
BB EOTILERL TWVWDHIONICHO>WVWTIEL 54
LRI DRLETH D,

B AW ES THIEBEB N ETT 2B 0 %,
AUV By, ACRNVENZENOHEN O HEET AT
EIToTW5b, EETHOALEM TIEIH D08, i
WRE 2K EWEMEITB W TR ERAAHDIE I3/
S RDHMEMICH D, kb X 2L %R
LTWAAREEN & 52, EULGEE O R
BMEADE TR LTS BERD S,

I ~11 GPa, 400°C
il displacement
=0 pum

\/\Au strain

~11 GPa, 450°C
anvil displacement
= 180 pm

~11 GPa, 670°C
anvil displacement
=433 pm

marker

\

anvil gap

t=0sec
before deformation
no transformation

J RS
-
t = 7800 sec

during deformation
with transformation

t = 3240 sec
during deformation
no transformation

b
(®) ~17 GPa, 600°C

e ~17 GPa, 600°C
anvil displacement
T

anvil displacement
=228 ym ~17 GPa, 1170°C
anvil displacement
Au strain =445 m
marker.

| =3

t = 7770 sec
during deformation
with transformation

t = 3930 sec
during deformation

=0sec 4\\%&(\
before deformation %2859
no transformation

no transformation

Fig.1. X-ray radiography images showing the rotation of
Au stain marker during shear deformation with the
olivine-spinel transformation in Fe,SiO4 (a, D-DIA) and
Mg,Si04 (b, D-111).

Keywords: transformation,  shear,
weakening
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BEEY1—FEXS5M4 bEF/FA4NXEDF
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UHP pseudotachylyte and nanodiamond
Tadao Nishiyama*, Kouhei Unoki, Ukyo Nishi, Tomoya Fujimoto, Akira Yoshiasa (Kumamoto U.),

Hiroaki Ohfuji (Ehime U.) and Masami Terauchi (Touhoku U.)

Ry VR VA A28 plcss (P A AR v 2R 28
) & REARRAR A ZE s (1 HAd iR AR
MRS POflEEY 22— KX T A b
IR LT, ETBEEFERSFOY 22—
REXT A MpBIETF 2 AT RO
RENTz, Z DI FRFERIC OV T, 5
Xt < KR ORI CTHAN T 5, TEIEAFE
R D b DI, A BE R (MERCE D —
EAS COy DV TR LT E ) I
B1lem BEDOERAARE L TRET D, T
ZARNIRZ A L Sy IhEE 2 7R 303, T A
FEFET, MR AR~ 2L RO
LRELER->TND, 2o, BE10 2
su U REOIEBEI —RUNEEN, £
D—HINZF ) XA YEL REAEK (T~
Syt TEM (KfE) . EPMA-SXES ¥ (5F
W) IC KRR BEST S, /XA YEL
REAERIIEI~2I 70 T HEEEZRL,
—RHEMEROLIICAZ DN, SHEMES
KTHO ., —lEr v XAF—5 1 FORE
BT, Va— REXT A M, FFEEY ek
(B 1 mm~% mm ORI DO~ 7 %Y A b
WCETDESERD ARICE D EE PITHTE
L. EEIITFE L7z & O Ak a8
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L) ERL, ZHIEZDOYa—RZXT7 4 k
W—EERR L. O L2 2 & 2mT,
LHEL~ T2 A N O@EIL Kakizawa et al.
(2015: IMPS, 110, 179-188)IZ L #LiE 6 GPa LA
£ 1600°CLL EDOSIETHY 2D 2 — R
2% T4 MREEESRMETIERS N &
TR,

RS AT DY 2— REF T4 M,
KBS TR 10 em FRE D BANKE LT
T %, B A RT3 W T AR LT
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Mineralogical characteristics of nano-polycrystalline diamond in

pseudotachylyte from Nishisonogi metamorphic rock
Hiroaki Ohfuji* (GRC, Ehime Univ.), Tadao Nishiyama (Sci., Kumamoto Univ)

Here we report the mineralogical characteristics of nano-polycrystalline diamond grains included in
quartz-carbonate pseudotachylyte in Nishisonogi metamorphic rock. They were found in carbonaceous
aggregate of a few tens of micrometer in quartz and magnesite grains. The diamond grains are 1-2 pm
and show angular to pseudo-euhedral shapes surrounded by amorphous carbon. They consist of very
well-sintered diamond crystals of <5 - 20 nm and contain no pores. Electron diffraction revealed that
they, as a whole, are randomly aggregated but showed weak preferred orientations at local scales in

which the coaxial relation of diamond 111 // lonsdaleite 100 was sometimes found.

FH DIIBERID DRI 50
PR BE & REAR IR D BB s T E £
nNHrH~vA4 7084 ¥ FOGHEHEH#ED T
7= (W L1ED>, 2014 - 2017 « 2018JpGU ; K
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FRIZ, ZRETOHFERY A YEL REIT
2L PEIR, RO R D Z M A YEV R
PR LTI 2T L0,

LiEAA Y B R2 Gy 2a— R& %
T A M, BEECE DO CO DIYER T
R L2 &8 26 2 5 iR et s o g
lemBBEORARKE L TCETH. v a— K%
XTA4 NI~ T2V A FEBWLLIEREN
- AR ANRAE LR 2 472 GEMI
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[INVITED]
New geochronological data of grantoid rocks related with Cu-

Mo porphyry deposit, south Mongolia
Jargalan S*, Enkhjargal B (MUST), Adachi T, Nakano N, Osanai Y (Kyushu University)

Copper deposit is main source of world copper production and they genetically links with
magmatic arc environment formed under subduction tectonic setting. During long history of
evolution of Euro-Asian super continent, in the territory of south Mongolia developed Paleo
Asian ocean in Paleozoic period and due to the subsequent subduction a lot of copper,
copper-molybdenum and copper-gold porphyry deposits were formed. Therefore, Mongolia
is one of the most promising country with porphyry type copper deposits. Regarding to the
regional tectonic setting, traditionally, the territory of Mongolia is subdivided into a northern
and southern domains. The southern domain is dominated by Lower to Middle Paleozoic arc
related volcanic and volcano-clastic rocks with fragments of ophiolites and serpentinite
mélanges and contains five island arc terranes, which are from west to east Baitag, Edrene,
Gurvansaikhan, Mandal-Ovoo and Yonshoo.

We studied geochemistry and geochronology of granitoid rocks, which show close relation
with porphyry type mineralization distributed along the above mentioned arc terranes. Our
study includes thirty granitoid rocks from five porphyry deposits (Nariin khudag,
Kharmagtai, Khul morit, Shaliin khudag and Khatsavch) and eighteen porphyry occurrences
(Bronze fox, lkh Shankh, Davaa ull, Javkhlant etc). The result of geochemical analyses
indicates that rocks have subalkalic affinity with medium to high potassium calc-alkaline
feature. On tectonic discrimination diagram all plots within subduction tectonic setting.
The U-Pb measurements on zircon were conducted using LA-ICP-MS at Kyushu university.
Result of U-Pb measurement shows that age of rocks vary from 302.1+3.1 Ma (Ulaan tolgoi
occurrence) to 370.7+4.1 Ma (Bunkhan khudag occurrence), which can be roughly divided
into three main age span as Late Devonian, Early and Late Carboniferous. Age of granitoid
rocks in Edrene and Baitag terrane are similar and show narrow time span ranging from
317.51£3.7Ma (Olonbulag deposit) to 327+3Ma (Shalyn khudag deposit). In other side age of
porphyry related granitoids in Mandal-Ovoo and Gurvaisaikhan terrane show wide range.
Result of our study on geochemistry and geochronology of granitoid rocks, related with
porphyry deposits, similar with some records on age and geochemistry in south Mongolia
and it is vital importance for further study of Central Asian Orogenic Belt as well as
reconstruction of paleo geo environment and related porphyry mineralization.

Keywords: porphyry, subduction, island arc, geochemistry, geochronology
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[INVITED] Gold resources of Mongolia

Enkh-Amgalan Ch* (Mongolian Society of Economic Geologists), Jargalan S (Mongolian University
of Science and Technology)

Mongolia has considerable reserves and resources. Gold mining activity started since late XIX century,
but it has significant role in country’s economy only for the last 25 years. Main study of gold
mineralization and mineral exploration started from 1960’s and nowadays the statistic of various stage
geological research indicate that there are more than 1400 localities of gold deposits and occurrences
and half of them are placer gold. Dejidmaa et all (2002) compiled mineral map of Mongolia and they
subdivided gold mineralization into 8 main mineralization types: 1/ volcanic associated massive
sulphide; 2/epithermal; 3/scarn; 4/vein; 5/ regional metamorphism related; 6/granitoid related; 7/placer
and 8/paleoplacer. Distribution of gold deposits and occurrences depends on mineralization type, but
genetically shows linear form along the independent geotectonic unit, or bigger fault zone. Gold
mineralization took place, with varying intensity in various metallogenic epochs. Two main types of
gold mineralization are familiar in country which are placer gold and hard rock gold.

The placer gold deposits explored at a sufficient level and they are in active exploitation. Main placer
gold deposits are located along flood plain in the Zaamar, Bayankhongor, Tolgoit, Ulz and Khangai
area. Gold placers mined in large open-pit operations contain 1 to 5 grams of gold per cubic metric
alluvial material and is mined from 5 to 80 m of depth. The hard rock gold deposits are prospected at
low level and have reasonable potential to explore. Only Boroo gold hard rock deposit is produced
over 70 tons of gold and others are under development stage. Besides of placer and hard rock gold
deposits gold is mined from porphyry type copper mine. The main example is Oyu Tolgoi copper-gold
porphyry deposit in south Mongolia, which has great resource and one of the world’s largest copper
mine.

Types of gold mineralization

© Epithermal gold veins ©Granitoid related gold vein

O Epithermal gold /alunite association/ @ Granitoid related gold

@ Epithermal gold/adular association/ ¢ Granitoid related metasomatite gold
m Regional metamorphism related gold @ Scam related gold

A Auriferous veins VVHMS

Figure 1. Distribution of gold mineralization of Mongolia with bigger faults and main metallogenic belts :

Keywords: Placer gold, hard rock gold, Mongolia,
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The bottom of cratonic lithosphere in Northeast Asia:

the Rock record of evolution
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The characteristics of zircon U-Pb ages for metamorphic and plutonic

rocks in the Nagato tectonic belt, Yamaguchi

Ippei Kitano1 *  Yasuhito Osanail, Nobuhiko Nakanol, Tatsuro Adachil, Ryosuke Katoz,

Vuong Bui Thi Sinh' ('Kyushu Univ., 2DIA CONSULTANTS)
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Permo-Triassic magmatic and metamorphic activities in Kannak
complex, Kon Tum Massif, central Vietnam
Masaaki Owada* (Yamaguchi Univ.), Yasuhito Osanai, Nobuhiko Nakano, Ippei Kitano, Tatsuro
Adachi (Kyushu Univ.)

The Kon Tum Massif, central Vietnam, contains various types of magmatic and metamorphic rocks, the
latter including ultrahigh- to high-temperature units. The Late Permian—Early Triassic metamorphic
rocks in the massif correspond well with the metamorphic characteristics of a collision between the
Indochina and South China cratons in terms of P-T evolutions and the timescales of deformation.
However, the relationships between metamorphism and magmatic activities are still unclear. As such,
we have performed zircon U-Pb geochronological investigations of granitic rocks and reevaluated
previously reported monazite Th—U-Pb electron microprobe dating to unravel Permo-Triassic
tectonothermal event and elucidate magmatic processes and tectonic implications of the Kon Tum
Massif. The U-Pb LA-ICP-MS geochronological analyses of zircon obtained from two samples of
garnet granite yielded magmatic ages of 239.6 + 3.9 Ma and 243.5 + 3.4 Ma, respectively. In
consideration of igneous activities in the Kon Tum Massif, the base of massif, already thickened by the
collision, was situated on the place of underplating plume-related magma. As a result, such magma
induced the high- to ultrahigh-temperature metamorphism and crustal melting during the Late Permian
to Early Triassic, 260 — 240 Ma.
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Paleozoic subduction—accretion—collision orogenesis in the Mongolian
Altai Mountains: Constraints from P—7—¢ and provenance of metapelites

N. Nakano*, Y. Osanai (Kyushu Univ.), S. Jargalan (Mongolian Univ. Sci. Tec.), T. Adachi, K.
Syeryekkhaan (Kyushu Univ.), M. Owada (Yamaguchi Univ.), M. Satish-Kumar (Niigata Univ.)

Amphibolite-facies pelitic gneisses are major lithology in the metamorphic belt from the Mongolian
Altai Mountains in the Central Asian Orogenic Belt. Based on the widespread monazite EPMA dating,
the metamorphosed pelitic gneisses are chronologically divided into three groups, which are pelitic
gneisses metamorphosed at ¢. 360 Ma, ¢. 260 Ma, and both. Based on the analyses of andalusite-,
sillimanite-, and kyanite-bearing metapelite, the c¢. 260 Ma metamorphism is characterized by a
hairpin-shaped anti-clockwise evolution; from prograde of ~ 520°C at 2.5 kbar via peak of 600°C at 6
kbar until ~510°C at 3 kbar. On the other hand, kyanite- and sillimanite-bearing metapelites containing
¢. 360 Ma monazite grains suggest complex metamorphic history at this period. Although the all rock
types experienced compressional evolution, the compression occurred at different crustal levels. One
type represents compression at low-P conditions (~5.2 to 7.2 kbar) under moderate-7 conditions
(~620-660 °C). In contrast, another rock type was formed during compression at higher P with similar
T conditions (~7.0 to 8.9 kbar at ~600-640 °C). The different metamorphic gradient has been
considered to be due to the presence of ridge subduction in the Altai Range. The subducted ridge could
supply heat to the accretionary wedge and produced new geotherm at ¢. 360 Ma (Nakano et al., 2015).

The detrital zircon ages of ¢. 360 Ma metapelites show same provenance to the Devonian accretionary
prism. Those of ¢. 260 Ma metapelites are also essentially similar to them (sharp peaks of 510-490 Ma
and broad peaks of 900—-800 Ma), whereas c. 260 Ma ones are characterized by abundant Proterozoic
zircons (56 %) and older age of the youngest zircon (c. 460 Ma) than c¢. 360 Ma metapelites (20 % and
c. 364 Ma, respectively). The results require the following sequence of events. (1) Subduction of an
oceanic plate beneath a microcontinental block from at least 510 Ma. (2) Growth of volcanic front due
to ongoing subduction and arc magmatism until ¢. 360 Ma, which became barrier for transportation of
older continental material into trench. (3) Burial of the youngest accretionary wedge at ¢. 360-350 Ma
with different metamorphic gradients due to ridge subduction. (4) Rollback of the trench and arc
magmatism in the upper (older) part of the accretionary wedge during the late Permian. (5) Continental

collision and burial of heated accretionary wedge at ¢. 270-260 Ma.

Keywords: metamorphic rocks, subduction—accretion—collision, Altai Mountains, Mongolia
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Anticlockwise P-T path for the Zavkhan eclogite in the NW Mongolia
Kosuke Naemura” (Kyoto University) & Javkhlan, O. (Chinese Acad. Geol. Sci.)

Contrary to the prograde-type P-T path of subduction zone eclogites, the Zavkhan eclogite in the

NW Mongolia, whose peak P-T condition was estimated at 480 °C and 2 GPa, was transformed

from the former kyanite-bearning amphibolite paragenesis (>600 °C) by an anti-clockwise P-T path.
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Lithium Deposits of Mongolia
Khashbat Dashtseren”., Jargalan Sereenent
Mongolian University of Science and Technology, Mongolia
khashbat.d@must.edu.mn

Due to the rapid growth of population and environmental issues, the traditional source is being rejected,
whereas renewable resources are being accepted year by year following the increase in energy demand.
As the demand for renewable energy grows, the storage is considered crucial for the technological
development and environment. The most important means of storing energy is the lithium battery and
the capacitor, therefore the significance is high for conducting studies on the most important raw material
of lithium battery and assessing its future prospect.

Future global demand for lithium is difficult to forecast, most projections are for increasingly positive
trends. Certainly, the progression of increasing consumption over the last decade points to comparable
or greater demand into the future. The primary growth in demand has been driven using lithium in
rechargeable batteries, not only for electronic devices but also for electric vehicles and storage of
renewable and other energies.

In Mongolia, lithium mineralization is relatively low, but in recent years companies have started research
in various level. Current studies have found three deposits, seven occurrences and some anomalies
mineralized areas associated with pegmatite related silicate ores and sedimentary rocks.
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Figure 1. Location map of lithium deposits and occurrences

Lithium deposits have three different types and those related with Jurassic sediments, lithium bearing
pegmatite and basic metal bearing greisen. Major lithium minerals showed lithium bearing micas,
lepidolite, and zinnwaldite. Lithium grades of deposits are Li 0.3-1.0% Munkhut, Li 0.3% Khukhdel and
Li 0.4% Arbayan. All lithium occurrences are related with lithium bearing pegmatites and associated
silicate minerals are lepidolite and spodumene. Lithium grades of occurrences are Li 0.27-0.30%
Khukhdel, Li 1.71-2.15% Bayanteeg, Li 0.3-0.6% New, Li 0.1-1.0% Yagaandel, Li 0.1% Unnamed1, Li
1.0% Baga Ikh, Li 0.04-0.15 Khetein and Li 1.0% Occur233.

In Central Mongolia, the Khukh Del deposit (KDD) related sedimentary rocks has around 37,700 tons
of confirmed lithium resource in 122,300 tons of ore. As for the Munkhtiin Tsagaan Durvuljin (MTD)
deposit related lithium bearing pegmatite, the Mineral Resources and Petroleum Authority of Mongolia
reported that the deposit has actual reserves of 14,575 tons in 2.2 million tons of ores.
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Metallogeny of Rare Earth Elements of Mongolia

Jargalan S and Tamir B*, Mongolian University of Science and Technology

Rare earth elements (REE) are widely used in high technologies, medical devices, and military defense
systems, and are especially indispensable in emerging clean energy. Along with the growing market of
green energy in the next decades, global demand for REE increases continuously. A number of
geological processes can lead to concentration of REEs in specific types of rock. Understanding the
distribution and origin of REE deposits and identifying and quantifying REE resources have become
strategic priorities of Mongolia. Unlike other metals such as gold, copper etc, the REEs were not
discovered and relatively poorly studied in Mongolia. Result of various types of geological study
including geological mapping and academic research and exploration reports indicate that we have
four REE bearing deposits, eighty occurrences and more than three hundred anomalous areas. Two
main types of REE mineralization is identified, which are carbonatite related and alkaline related. In or
der to make clear distribution characteristics and metallogenic features of REE mineralization in
Mongolia, we studied more than 80 localities and analyzed more than 250 samples for major, trace and
REE amount by ICP-MS technique. As a result, we understood that REE mineralization is strongly
controlled by magma types and its distribution shows spatial relation with geodynamic setting.

Result of iour study indicates that REE related rocks are clearly alkaline. REE abundance shows clear
difference between two types of mineralization: alkaline related REE mineralization indicates that
amount of REE content shows positive correlation with silica content, indicating REE enrichment is
influenced by magma differentiation, but carbonatite related mineralization shows weak or no
correlation. On the chondrite normalized REE pattern rocks of alkaline related mineralization show
clear negative europium anomaly, indicating plagioclase fractionation, but rocks from carbonatite
related mineralization no europium anomaly detected, indicating difference between magma source.
Source of magma is very important for formation of REE mineralization, therefore, we plotted magma
source discrimination diagram, and all REE mineralization related intrusive rocks A type or anorogenic
magma source. Tectonic environment of REE related intrusive rocks checked on Pearce’s tectonic
discrimination diagram and result shows that rocks are formed within plate setting.

Keywords: Rare earth element, metallogeny, rift, geochemistry

Corresponding author: Sereenen Jargalan sjrgln@gmail.com

@Japan Association of Mineralogical Sciences. - S3-09 -



S3-10
Coal deposits of Mongolia

Ochirbat M*(Mongolian Society of Economic Geologists), Jargalan S (Mongolian
University of Science and Technology)

Coal deposition in Mongolia was occurred at four main geological periods: Carboniferous, Permian,
Jurassic and Cretaceous. Carboniferous, Permian and Jurassic age coal is high in quality and partly
they have coking feature as well as containing anthracite. Cretaceous coal is low quality and dominated
by brown coal. In western and south western part of Mongolia formed carboniferous, Permian and
Jurassic age coal, which deposited in the foreland depressions, formed by crustal compression. In
contract, cretaceous age coal is formed eastern part of Mongolia and are deposited in the depressions
related with crustal extension.

There are 15 coal basins in Mongolia, which includes more than 160 coal deposits and 345 coal
occurrences. Mongolia has abundant resources of coal and it accounts about 150 billion tons. Main
coal basins are described below.

Hotgor coal deposit (Carboniferous age) is located in the western Mongolia. Coal seams are hosted by
Pennsylvan Uliastai formation. There are 13 coal seams, which makes approximately 1150 m thick.
Currently, over 1022 million tons of coal resource has been estimated in the deposit. Coal rank is
medium volatile bituminous using ASTM standard D38S8.

Tavantolgoi coal deposit (Permian age) is located in the Southern Mongolia. Coal seams form
synclinal fold structure. Coal-bearing sediment is Guadalupian-Lopingian in age. There are 16 coal
seams, which makes approximately totally 965-1990m thick. Coal reserve of Tavantolgoi is estimated
at 7000 million tons. Coal rank is low to medium volatile bituminous using ASTM standard D388.
Ovoot Khural depression (Jurassic age) is located in the southwestern Mongolia. Coal-bearing
sediments developed in an intermountain basin during the Lower-middle Jurassic age. Coal seams
form monoclonal structure, dip 25 to 80 degree to south direction. There are 9 coal seams, making
totally 1350m thick. Totally, 16 coal deposits found throughout Ovoot Khural coal bearing depression,
which stretches more than 100km and 20km in width. The thickness of coal seams ranges from 5m to
150m. Currently, over 1300 million tons of coal reserve has been estimated.

Erdenetsogt coal deposit (Cretaceous age) is located in the southeastern Mongolia. The coal deposit
hosted by Lower Cretaceous Khukh Teeg formation. The combined coal thickness of the eight seams
averages 79 m. The coal resources 2000 million tons, and classified as Lignite A.

Keywords: brown coal, coking coal, anthracite, depression, Mongolia
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