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2022 Annual Meeting of Japan Association of Mineralogical Sciences (JAMS)

Sun. Sep 18, 2022

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

9:00 AM - 12:15 PM JST | 12:00 AM - 3:15 AM UTC | B251 Adv. Edu. Res. Bldg. B-2F
R1: Characterization and description of minerals (Joint Session with The Gemmological
Society of Japan)

Chairperson:Masanori Kurosawa(Univ. Tsukuba), Ysuyuki Banno(AIST), Koichi Momma(Natl. Museum of Nature and
Science)

9:00 AM - 9:15 AM JST | 12:00 AM - 12:15 AM UTC
[R1-01] Compositional dependence of peak intensity tensor for Fe2*at the Misite of Ca-rich pyroxene
Daiki Fukuyamal, *Keiji Shinoda?, Daigo Takagil, Yasuhiro Kobayashi2 (1. Osaka Metropolitan Univ. Sci., 2. KURNS)

9:15 AM - 9:30 AM JST | 12:15 AM - 12:30 AM UTC
[R1-02] Compositional dependence of peak intensity tensor of Mossbauer quadrupole doublet due to
Fe2* at the M2site of Ca-poor orthopyroxene

*Keiji Shinodal, Keita Onouel, Yasuhiro Kobayashi2 (1. Osaka Metropolitan Univ. Sci., 2. KURNS)

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC
[R1-03] A new approach in quantitative chemical analysis by absorption correction using ATEM

*Kiyoshi Fujinol, Naotaka TomiokaZ, Hiroaki Ohfuji3 (1. Non, 2. JAMSTEC, 3. Tohoku Univ.)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC
[R1-04] Evaluation of dead time correction procedure for quantitative electron probe microanalysis
(EPMA) of ultra-trace elements

*Takenori Kato! (1. ISEE, Nagoya Univ.)

10:00 AM - 10:15 AM JST | 1:00 AM - 1:15 AM UTC
[R1-05] Morphology and Characterization of large gem quality HPHT-grown synthetic diamond crystals

*Hiroshi Kitawakil, Kentaro Emoril, Mio Hisa nagal, Masahiro Yamamoto!, Makoto Okano! (1. Central Gem
Laboratory)

10:15 AM - 10:30 AM JST | 1:15 AM - 1:30 AM UTC

[R1-06] A challenging in gemological science: Geology of gem deposits, geographic origin determination,
application of advance analytical instrumentations

*Ahmadjan Abduriyim! (1. Tokyo Gem Science LLC)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45 AM UTC
[R1-07] Microtexture of talc associated with copper minerals

*Zhenghao Zhao', Kentaro Emoril, Makoto Okanol, Xuejing He?, Hiroyuki Kagiz, Hideto YoshidaZ (1. Central Gem
Laboratory, 2. Univ. of Tokyo Sci.)

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC
[R1-08] 3 dimensional vein structure of oil-inclusion of quartz crystals from Kubokawa, Kochi, Japan.

*Yuki Sugiura Sugiural, Naoko Tobita2, Takashi Tobita3, Shu Nakaji4, Masaru Taga5, Kazumichi Yokotal, Masanori

Horiel, Koichi Mommae, Satoshi Matsubara® (1. AIST, 2. AgeoCentralHospital, 3. Tokyo Met., 4. Natural History Lab.,
5. Ryukoku Univ, 6. NMNS)

11:00 AM - 11:15 AM JST | 2:00 AM - 2:15 AM UTC
[2Lecture-101-12-9add] Break time

11:15 AM - 11:30 AM JST | 2:15 AM - 2:30 AM UTC
[R1-09] Zn-enriched minerals in magnesio-arfvedsonite-bearing albitite from the Omi area (Japan): its
diversity and geological significance

*Hiroki Okal, Tatsuki Tsujimori1 (1. Tohoku Univ.)

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC
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[R1-10] Chemical compositions of W-rich Nb, Ta-oxide minerals from Hirukawa, Nakatsugawa, Gifu
Prefecture, Japan
*Yasuyuki Banno? (1. AIST)

11:45 AM -12:00 PM JST | 2:45 AM - 3:00 AM UTC
[R1-11] Frangoisite-(Nd) from Kotoge Pegmatite, Kawasaki, Tagawa, Fukuoka Prefecture, Japan

*Seiichiro Ueharal, Kazuhiro Hamasaki?, Isao Yukinori2, Tatsuya Kubozono? (1. Kyushu Uni. Museum, 2. Fukuoka
Min. Club)

12:00 PM - 12:15 PM JST | 3:00 AM - 3:15 AM UTC
[R1-12] Ti-Mn unknown mineral from Yakiyama, lizuka , Fukuoka, Japan

*Seiichiro Uehara?, Yuki Ishiki 2, Yuya Takeda?, Satomi Enju3 (1. Kyushu Uni. Museum, 2. Kyushu Univ. Fac. Sci., 3.
Ehime Univ. Fac. Sci.)
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[ Oral presentation | R3: High-pressure science and deep Earth’s material |

9:00 AM - 12:15 PM JST | 12:00 AM - 3:15 AM UTC | B253 Adv. Edu. Res. Bldg. E-2F
R3: High-pressure science and deep Earth’s material

Chairperson:Takaaki Kawazoe(Hiroshima Univ.), Masayuki Nishi(Osaka Univ.)

9:00 AM - 9:15 AM JST | 12:00 AM - 12:15 AM UTC
[R3-01] Pressure and temperature dependence of the Raman spectra of zircon and its application as a
pressure sensor in water-alkali silicate systems

*Naoko Takahashil, Hiroki Kobayashil, Hiroyuki Kagil (1. Univ. Tokyo Sci.)

9:15 AM - 9:30 AM JST | 12:15 AM - 12:30 AM UTC
[R3-02] Phase diagram in MgSiO3

*Shigeaki ONO Ono (1. JAMSTEC)

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC
[R3-03] Shear instability and superplasticity induced by the metastable transformation in mantle olivine:
Implications for microstructural evolution and rheology of MTZ slab

*Tomoaki Kubol, Rikuto Honda?, Yuta Goto?, Masahiro Imamural, Masaaki Miyaharaz, Yuji Higo3, Akio Suzuki® (1.
Kyushu Univ., 2. Hiroshima Univ., 3. JASRI, 4. Tohoku Univ.)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC
[R3-04] A new approach to determine high pressure-temperature phase boundary strictly based on the
definition of phase equilibrium

*Takayuki Ishiil, Artem Chanyshevz, Tomoo Katsura? (1. Center for High Pressure Science and Technology Advanced
Research, 2. University of Bayreuth)

10:00 AM - 10:15 AM JST | 1:00 AM - 1:15 AM UTC
[R3-05] Survival of bridgmanite in shocked meteorites due to amorphization-induced stress

*Masayuki Nishil, Akihiro Kaneko?, Hiroshi Ohgidaniz, Haruhiko DekuraZ, Sho Kakizawa?3, Shogo Kawaguchi3,
Shintaro Kobayashi3, Tatsuhiro Sakaiyal, Tadashi Kondo? (1. Osaka Univ. Sci., 2. Ehime Univ. GRC, 3. JASRI)

10:15 AM - 10:30 AM JST | 1:15 AM - 1:30 AM UTC
[R3-06] Hydrogen and aluminum depletion in bridgmanite coexisting with high-pressure hydrous phases
and its geodynamical implications

*Eiji Ohtanil, Takayuki IshiiZ (1. Tohoku Univ. Sci., 2. Center for High Pressure Science and Technology Advanced
Research)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45 AM UTC
[2Lecture-201-12-7add] Break time

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC
[R3-07] Determination of thermal expansivity of calcium ferrite-type MgAl;04

*Hiroshi Kojitanil, Mei Gonail, Yoshiyuki Inagumal, Masaki Akaogi2 (1. Gakushuin Univ., 2. Univ. of Tokyo)

11:00 AM - 11:15 AM JST | 2:00 AM - 2:15 AM UTC
[R3-08] Influence of high oxygen fugacity on melting temperature of wadsleyite

*Kazutaka Yamaguchl, Takaaki Kawazoel, Toru Inouel, Takeshi Sakai? (1. Hiroshima Univ. Advanced Science, 2.
Ehime Univ. Geodynamics)

11:15 AM - 11:30 AM JST | 2:15 AM - 2:30 AM UTC
[R3-09] Investigation of the effect of Si dissolution on the volume expansion by hydrogenation of hcp-Fe

*Yuichiro Moril, Hiroyuki Kagil, Katsutoshi Aokil, Sho Kakizawa?2, Asami Sano-Furukawa?3, Ken-ichi Funakoshi® (1.
UTokyo, 2. JASRI, 3. J-PARC Center, JAEA, 4. CROSS)

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC
[R3-10] Sound velocity of hcp-iron to the inner core pressure, and light elements in the inner core
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*Daijo lkutal, Eiji Ohtanil, Hiroshi Fukui®3, Takeshi Sakai*, Daisuke Ishikawa2’3, Alfred Q. R. Baron?3 (1. Tohoku Univ.
Dept. Earth Sci., 2. RIKEN, 3. JASRI, 4. Ehime Univ. GRC)

11:45 AM -12:00 PM JST | 2:45 AM - 3:00 AM UTC
[R3-11] Behavior of hydrogenation of FeS at HPHT condition

*Masahiro Takanol, Hiroyuki Kagil, Yuichiro Moril, Sho Kakizawa? (1. UTokyo, 2. JASRI)

12:00 PM - 12:15 PM JST | 3:00 AM - 3:15 AM UTC

[R3-12] Pressure dependence of magnetic properties and electrical resistivity of Mn3_,Fe,04 solid
solution

*Takamitsu Yamanaka?, Saqib Rahmanl, Takanori Hattori?, Kazuki Komatsu3, Naohisa Hirao®, Ho-kwang Maol (1.

High Press Sci and Tech Res Center, 2. Japan Atomic Energy Agency, 3. Tokyo University Geochemical Research, 4.
Research &Utilization Division JASRI SPRING-8)
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Oral presentation | S1/R6 Joint session: Earth materials science related to igneous processes/Plutonic rocks,
volcanic rocks and subduction factory

9:00 AM - 12:15 PM JST | 12:00 AM - 3:15 AM UTC | B351 Adv. Edu. Res. Bldg. E-3F

S1/R6 Joint session: Earth materials science related to igneous processes/Plutonic rocks,
volcanic rocks and subduction factory

Chairperson: Atsushi Kamei(Shimane Univ.), Tatsuhiko Kawamoto(Shizuoka Univ.), Morihisa Hamada(JAMSTEC),
Masao Banno(Yamagata Univ.)

9:00 AM - 9:15 AM JST | 12:00 AM - 12:15 AM UTC
[S1R6-01] Relations between Kyushu and the other places from a view point of age of Cretaceous
granitoids.

*Yukiyasu Tsutsumil, Kenichiro Tani! (1. Department of Geology and Paleontology, National Museum of Nature and
Science)

9:15 AM - 9:30 AM JST | 12:15 AM - 12:30 AM UTC
[S1R6-02] Magmatic processes and geochemical characteristics of Tsubashiki diorite complex, Sanyo
belt, Shimonoseki, Yamaguchi Prefecture

*Masaaki Owadal, Satoko Matsumotoz, Atsushi Kamei3 (1. Yamaguchi Univ. Sci., 2. Kikukawa J-high sch., 3. Shimane
Univ. Sci.)

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC
[S1R6-03] Provenance study of obsidian from Oki-Dogo and Northern Kyushu, SW Japan

*Atsushi Kameil, Naoko liokaZ, Yoshimitsu Suda3, Kanta Naito* (1. Shimane Univ., 2. Nihon Chiken Co.,Ltd, 3. Nagasaki
Univ., 4. Chiba Univ.)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC
[S1R6-04] Crystallization experiments of supercooled rhyolitic melt

*Tamotsu Sugawaral, Shumpei Yoshimura? (1. Hokkaido Univ. Sci.)

10:00 AM - 10:15 AM JST | 1:00 AM - 1:15 AM UTC
[S1R6-05] Evolution of magma plumbing system beneath a submarine caldera after the Akahoya eruption
at Kikai volcano

*Morihisa Hamada?, Takeshi Hanyul, lona M. Mclntosh?, Maria Luisa G. Tejadal, Qing Changl, Takashi Miyazakil,

Kenta Uekil, Bogdan S. Vaglarovl, Tomoki Satol, Jun-Ichi Kimura?, Satoru Tanakal, Katsuya Kaneko?, Koji Kiyosugiz,
Reina Nakaoka2, Kimihiro NishimuraZ (1. JAMSTEC, 2. Kobe Univ.)

10:15 AM - 10:30 AM JST | 1:15 AM - 1:30 AM UTC
[S1R6-06] Structural state of plagioclase within volcanic ash erupted from Sakurajima volcano during
December 2020 to June 2021

*Tomoaki Matsuil, Tsuyoshi Tateyama? (1. Kagoshima Univ. Educ.)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45 AM UTC
[2Lecture-301-12-7add] Break time

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC

[S1R6-07] Determination of chemical composition of andesite endmember magmas produced by magma
mixing

*lkuo Okadal, Tomoyuki Shibatal, Masako Yoshikawa®, Hidemi Ishibashi2, Takeshi Sugimoto3, Yasutaka Hayasakal (1.
Hiroshima Univ. , 2. Shizuoka Univ., 3. Geothermal Engineering Co., Ltd.)

11:00 AM - 11:15 AM JST | 2:00 AM - 2:15 AM UTC
[S1R6-08] Geochemical features of crustal xenoliths in dacite of Hime-shima volcanic group, Oita
Prefecture, Southwest Japan, and their relationship to Quaternary magma evolution processes.

*Takehiro Hirayamal, Tomoyuki Shibatal, Masako Yoshikawal, Yasutaka Hayasakal, KAUSHIK DAS?, Keiji Takemura?
(1. Hiroshima Univ. Sci., 2. Kyoto Univ.)

11:15 AM - 11:30 AM JST | 2:15 AM - 2:30 AM UTC
[S1R6-09] Reactivation processes of shallow magma reservoir in latest magmatic eruption, Azuma
volcano
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*Masao Ban!, Shun Kannol, Motohiro Sato!, Takumi Imura? (1. Yamagata University)

11:30 AM - 11:45 AM JST | 2:30 AM - 2:45 AM UTC
[S1R6-10] Estimation of emplacement depth of granitoid pluton using melt inclusions in zircon: An
example of the Miuchi pluton, Ehime Prefecture

*Yuka Taniwakil, Kazuya Shimookal, Satoshi Saito! (1. Ehime Univ. Sci.)

11:45 AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC

[S1R6-11] Mineral and whole-rock chemical composition of felsic rocks distribute on Kajishima, Ehime
Prefecture, Southwest Japan.

*Kazuya Shimooka?, Yasuhiro Ogitaz, Satoshi Saito! (1. Ehime Univ., 2. JAEA)

12:00 PM - 12:15 PM JST | 3:00 AM - 3:15 AM UTC

[S1R6-12] Natural and numerical considerations of water budget of the caldera-forming magmas in
Naruko volcano, Northeast Japan

*Alexey Kotov!, Satoshi Okumural, Kenji Shimizu?, Isoji Miyagi3, Masaoki Unol, Noriyshi Tsuchiya® (1. Tohoku Uni, 2.
Jamstec, 3. AIST)
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2022 Annual Meeting of Japan Association of Mineralogical Sciences (JAMS)

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

& Sun. Sep 18, 2022 9:00 AM - 12:15 PM JST | Sun. Sep 18, 2022 12:00 AM - 3:15AM UTC | @& B251 Adv.
Edu. Res. Bldg. B-2F

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

Chairperson:Masanori Kurosawa(Univ. Tsukuba), Ysuyuki Banno(AIST), Koichi Momma(Natl. Museum of
Nature and Science)

[Chairperson]

Masanori Kurosawa: R1-01 - R1-04

Yasuyuki Banno: R1-05 - R1-08

Koichi Momma: R1-09 - R1-12

9:00 AM - 9:15 AM JST | 12:00 AM - 12:15AM UTC

[R1-01] Compositional dependence of peak intensity tensor for Fe2*at the Misite of Ca-rich
pyroxene

Daiki Fukuyamal, *Keiji Shinodal, Daigo Takagil, Yasuhiro Kobayashi2 (1. Osaka Metropolitan Univ. Sci.,
2. KURNS)

9:15AM - 9:30 AM JST | 12:15AM - 12:30 AM UTC
[R1-02] Compositional dependence of peak intensity tensor of Mossbauer quadrupole doublet

due to Fe2* at the M2site of Ca-poor orthopyroxene
*Keiji Shinodal, Keita Onouel, Yasuhiro Kobayashi? (1. Osaka Metropolitan Univ. Sci., 2. KURNS)

9:30 AM - 9:45 AM JST | 12:30 AM - 12:45 AM UTC
[R1-03] A new approach in quantitative chemical analysis by absorption correction using ATEM

*Kiyoshi Fujino!, Naotaka TomiokaZ, Hiroaki Ohfuji3 (1. Non, 2. JAMSTEC, 3. Tohoku Univ.)

9:45 AM - 10:00 AM JST | 12:45 AM - 1:00 AM UTC

[R1-04] Evaluation of dead time correction procedure for quantitative electron probe
microanalysis (EPMA) of ultra-trace elements

*Takenori Kato! (1. ISEE, Nagoya Univ.)

10:00 AM - 10:15AM JST | 1:00 AM - 1:15AM UTC
[R1-05] Morphology and Characterization of large gem quality HPHT-grown synthetic diamond
crystals

*Hiroshi Kitawakil, Kentaro Emoril, Mio Hisanagal, Masahiro Yamamoto!, Makoto Okano? (1. Central
Gem Laboratory)

10:15AM - 10:30 AM JST | 1:15AM - 1:30 AM UTC

[R1-06] A challenging in gemological science: Geology of gem deposits, geographicorigin
determination, application of advance analytical instrumentations

*Ahmadjan Abduriyim? (1. Tokyo Gem Science LLC)

10:30 AM - 10:45 AM JST | 1:30 AM - 1:45AM UTC
[R1-07] Microtexture of talc associated with copper minerals

*Zhenghao Zhaol, Kentaro Emoril, Makoto Okanol, Xuejing HeZ, Hiroyuki KagiZ, Hideto Yoshida? (1.
Central Gem Laboratory, 2. Univ. of Tokyo Sci.)

10:45 AM - 11:00 AM JST | 1:45 AM - 2:00 AM UTC
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[R1-08] 3 dimensional vein structure of oil-inclusion of quartz crystals from Kubokawa, Kochi,
Japan.
*Yuki Sugiura Sugiural, Naoko TobitaZ, Takashi Tobita3, Shu Nakaji%, Masaru Taga®, Kazumichi Yokotal,

Masanori Horie!, Koichi Momma®, Satoshi Matsubara® (1. AIST, 2. AgeoCentralHospital, 3. Tokyo Met., 4.
Natural History Lab., 5. Ryukoku Univ, 6. NMNS)

11:00 AM - 11:15AM JST | 2:00 AM - 2:15 AM UTC
[2Lecture-101-12-9add] Break time

11:15AM - 11:30 AM JST | 2:15AM - 2:30 AM UTC

[R1-09] Zn-enriched minerals in magnesio-arfvedsonite-bearing albitite from the Omi area
(Japan): its diversity and geological significance

*Hiroki Okal, Tatsuki Tsujimoril (1. Tohoku Univ.)

11:30 AM - 11:45 AM JST | 2:30AM - 2:45AM UTC
[R1-10] Chemical compositions of W-rich Nb, Ta-oxide minerals from Hirukawa, Nakatsugawa,
Gifu Prefecture, Japan

*Yasuyuki Banno? (1. AIST)

11:45 AM - 12:00 PM JST | 2:45 AM - 3:00 AM UTC
[R1-11] Francoisite-(Nd) from Kotoge Pegmatite, Kawasaki, Tagawa, Fukuoka Prefecture,
Japan

*Seiichiro Ueharal, Kazuhiro Hamasaki2, Isao Yukinori2, Tatsuya Kubozono? (1. Kyushu Uni. Museum, 2.
Fukuoka Min. Club)

12:00 PM - 12:15PM JST | 3:00 AM - 3:15AM UTC
[R1-12] Ti-Mn unknown mineral from Yakiyama, lizuka , Fukuoka, Japan

*Seiichiro Ueharal, Yuki Ishiki 2, Yuya Takeda?, Satomi Enju3 (1. Kyushu Uni. Museum, 2. Kyushu Univ.
Fac. Sci., 3. Ehime Univ. Fac. Sci.)
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Compositional dependence of peak intensity tensor of Mossbauer quadrupole doublet
due to Fe?* at the Mlsite of Ca-rich pyroxene

Daiki Fukuyama (Osaka Metropolitan Univ.), Keiji Shinoda* (Osaka Metropolitan Univ.),
Daigo TAKAGI (Osaka Metropolitan Univ.), Yasuhiro Kobayashi (KURNS)

There are two crystallographically different cation sites named M1 and M2 in pyroxene structure. Fe?* ions which
occupy M1 and M2 sites show similar and overlapping quadrupole doublets in 3’Fe Mdssbauer spectra. The ratio of
two doublets obtained by decomposing the overlapping doublets indicate the ratio of Fe?* ions at M1 and M2 sites.
For powdered samples, intensity of quadrupole doublet can be assumed to be equal. However, intensity of
quadrupole doublet of single crystal thin section varies 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. Zimmermann (1975, 1983)
introduced an experimental determination method of the peak intensity tensor from the Mdssbauer spectrum of a
single crystal. Ratio of peak intensity of two doublets of single crystal can be calculated from the peak intensity
tensor.

According to the Zimmermann's method, Mdssbauer spectra of thin sections of single crystal of Ca-rich
pyroxenes (two diopside, augite and hedenbergite) were measured and calculated the peak intensity tensor of four
different compositional pyroxene from intensity variation of quadrupole doublet by setting Cartesian coordinate (X
Y Z) as X//c*, Ylla, Z//b* in order to set b-axis as Z and set a, b, c-axes as right-handed system. Crystallographic
orientation of four pyroxenes were determined using X-ray Back Laue and precession cameras. The compositional
dependence of the peak intensity tensors for Fe?* at M1 sites in Ca-rich pyroxene were obtained from Mdossbauer
spectra of crystallographically oriented single-crystal thin sections of four Ca-rich natural pyroxenes. Mossbauer
measurements were carried out in transmission mode on a constant acceleration spectrometer with an Si-PIN
semiconductor detector (XR-100CR, AMPTEK Inc.) and multi-channel analyzer of 1024 channels. A 3.7GBq
5Co/Rh of 4mm¢ in diameter was used as y-ray source. An 3’Fe-enriched iron foil was used as velocity calibrant.
The two symmetric spectra were folded and velocity range was +5Smm/s. Components of the intensity tensor (Ixx,
Iyy, Ixy and Iz7) for Fe?* at M1 sites in Woso Ca-rich pyroxene were almost the same; the averages of the Ixx, Iyy, Ixy
and /zz components were 0.342,0.477,0.039 and 0.681, respectively. Intensity tensor for Fe?* at M1 sites of Woso
Ca-rich pyroxene was slightly different from the Woso. The difference of intensity tensor between Woso and Woao
suggests that intensity tensor for Fe** at M1 sites are dependent on the Ca contents and are independent of Fe

contents.

Keywords: Mdssbauer spectroscopy, microspectroscopy, quadrupole peak intensity tensor, Ca-rich pyroxene
*Corresponding author: shinodakeiji@omu.ac.jp

@Japan Association of Mineralogical Sciences. -R1-01 -
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Compositional dependence of peak intensity tensor of Mdssbauer quadrupole doublet

due to Fe’* at the M2site of Ca-poor orthopyroxene

Keiji Shinoda* (Osaka Metropolitan Univ.), Keita ONOUE (Osaka Metropolitan Univ.)
Yasuhiro Kobayashi (KURNS)

Pyroxene is a major rock-forming mineral and a typical multi-site solid solution that includes two M sites. 3’Fe
Mossbauer microspectroscopy is an important and unique method, that can measure Fe contents in two M sites of
pyroxene. We suggested that the intensity tensor for Fe?* at the M sites of pyroxene is very important for Mossbauer
spectra of single crystal pyroxene thin sections for reliable peak separation of quadrupole doublets due to Fe?* at
the M sites. In this 2022 annual Meeting of JAMS, we reported that the intensity tensor of quadrupole doublets of
Mossbauer spectra due to Fe?* at the M1 sites of Ca-rich pyroxene depends on Ca contents and is independent of Fe
contents. However, the Ca-dependence of the intensity tensor is not generally conformed. To confirm the Ca-
dependence of the intensity tensor for Fe?* at the M site of pyroxene in the different crystal system, the intensity
tensors for Fe?* at the M2 sites of Ca-poor orthopyroxene were calculated from Mossbauer spectra of
crystallographically oriented thein sections of two orthopyroxenes of different chemical composition.

Single crystals of orthoenstatite from Tanzania and hypersthene as small as Imm? from Fukushima were
used for this study. Three crystallographically oriented thin sections which are perpendicular to a*, b* and c¢* were
prepared by measuring X-ray precession camera for both samples. Twelve and seven Mossabuer spectra of oriented
thin sections were measured for enstatite and hypersthene, respectively. In this study, Cartesian coordinate (X Y Z)
is set as X//c*, Y/la*, Z//b*, where a*, b*, ¢* are reciprocal lattice vectors of enstatite. Mossbauer measurements
were carried out in transmission mode on a constant acceleration spectrometer with an Si-PIN semiconductor
detector (XR-100CR, AMPTEK Inc.) and multi-channel analyzer of 1024 channels. A 3.7GBq 3’Co/Rh of 4mm¢
in diameter was used as y-ray source. An 3’Fe-enriched iron foil was used as velocity calibrant. The two symmetric
spectra were folded and velocity range was +5mm/s. Average of ’Fe Mossbauer parameters (isomer shift, Q-
splitting, and line width) of Fe?* at the M2 site of orthoenstatite were 1.06 2.11 and 0.34 mm/s, respectively. From
twelve sets of intensity of quadrupole doublet, three components of the intensity tensor were 1,,=0.616, 1,,=0.458,
1,,=0.426. Average of >’Fe Mossbauer parameters (isomer shift, Q-splitting, and line width) of Fe?* at the M2 site of
hypersthene were 1.147 2.127 and 0.392 mm/s, respectively. From seven sets of intensity of quadrupole doublet,
three components of the intensity tensor were 1,.=0.577, I,,=0.454, 1,,=0.470. Three components of the intensity
tensor of Fe-poor and Fe-rich ortho-pyroxene suggest that Ixx and Izz show weak chemical dependence of Fe?* and
Iyy is independent of Fe** components. This indirectly suggests that the intensity tensor of Fe ions at the M sites of

pyroxene depends on Ca-contents.

Keywords: Mdssbauer spectroscopy, microspectroscopy, peak intensity tensor, Ca-poor orthopyroxene
*Corresponding author: shinodakeiji@omu.ac.jp

@Japan Association of Mineralogical Sciences. -R1-02 -
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A new approach in quantitative chemical analysis by absorption correction
using ATEM
Kiyoshi Fujino*, Naotaka Tomioka (JAMSTEC), Hiroaki Ohfuyji (Tohoku Univ.)
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PITONDLZ EITHEY eholc. TOHAI,
WA IEFH R OBRIZH WA HERDOE S & LT
EO Xz W2 B IEfEZR HTE S B
DHONERIL SN TRV ERETFons. Fx
VAR BE RN THE R DR S A3 5373 - T D Bl
WM EE DT, W IERETES Lz
BRI E DD DN DOV THISE L,
N2 TFENF LD T, ZIUTHOWTIHRET 5.

2. RINFIEIZ X 2 EESHTIEDORIEA

EERSYE S DA EFH R T, BB EMLO
TLEE L THROIGA L, BELMNIOTLE ST
hoTHEE OB E L THHIBED 2 O
FAEENRS D, fIEOEAE, HEOFE XL LT
FEOR RS DN D EEE O LRI E
I EIIRBIERE, HDHWILHEOREEE R
BN 5 K9 708 S %335 (Van Cappellen and
Doukhan, 1994) 250 = LM Tbhbd. —JF, %#&
DA, T TICEMHPRIIRY 2> TWAHD T,
HE O RS O A8 FEOMEPE LTS
IRIOMEEERSEDZ LTS, UL,
WTNOHAEL EOXIICTHIERDE X 23~
IXIEME AL DS DD DN SN TE
57, TOLXBALHEREOE I NEREDOE S L
FICAEIMITHONTH, 1 FEAEERINTZ
ol

Fexix, HEMNU EPMA TILFHLR 2 7=
H—Fv AV DR Cilkte, ZEn 5
72% 200 kV ATEBAICHERE L, EEEHS

THIBEOREI ZFRT=ObLaH L, ZhEini
DO AT ATIEE R R 2 LT, Rk
XHROMEL, WIFhbEREE— FTTo7k.

3. R

X BA 0> MR DU E O FE L, £
LOEDHGHY 7 P THIFITHRREY THD
EDHERBEINT=N, 7T IAV =L DT — XA
HOMTIZE TIINIBADL Z LT TEedo Tz,
FIT, TNTNDVAT LI L > TH LN
Hrs e o hl 7o E | ONTEEH DI E DS L
EORWHEEZT-. TORE, BHHL AT A
TR LTS RICK L, LLFIZiR~< 5 SSD %
HAWDDORENTHD Z EnbhoT-.

SSD (A1) = ¥;[n — {X;m; (A0} (1)

T ZATA TN ER R THWERE SOE X,
nAZHTRELD i@ YA b OBAHE 7%, ¥y (AL)
IR IEFH R CREONT- i A a2 5D D j
AT DFRF%DFTHY, FHEOT X TOFT
YA RO &Y in; (AODED “FEIMZT-H D
2%, SSD (At) TH 5. FExatDOFER, Zd SSD
DIENRE/NE IR BRSNS, Fod 7 bR & 5
2N E 2D 2 E A LT,
BHBHZOWT O E OSSR, BEEMITHE
ELTCHELESEI VB E LTEELE
J7i73 SSD O i/ MEITE) o=, F L TEDEED
SSD DAER &<, Bk O JR T % 23 AR b 72
DOEISET R, ZOEIICLVELNHILEE
AR I E i 7 i & 72 7=, UL, SSD Dk
MEDE <, BEE DT % N EARME T DT B
NTWLEXL, SAFLDERET LY A MEE
DO ENPHREE > TWDATEEMER E WV Z & A3
BAL7=. LAF, EMicoWTIE, #E k5.

Keywords: Analytical TEM, quantitative chemical analysis, absorption correction.
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BF7O0—3A4907F 54— (EPMA) L&A BHMETEEESN

T2 & 1T 5 A BLBF 48 1E /5 % D 54
g (44K - TSEE)

Evaluation of dead time correction procedure for quantitative electron probe
microanalysis (EPMA) of ultra-trace elements
KATO Takenori* (ISEE, Nagoya Univ.)

T, B e—T~Ara7 T4 % —

(EPMA) & MW TIRE IR 2 ERmSHTT DL
MEL R END LI HEa RIS
TV 5S, EPMA IZ XD &S Tl ZIkRA
VERSHEE (SIMS), L—Y—T T L — g
ERE G T T A~ EONER (LA-ICP-MS) | Hi
T-HRBIE X BT (PIXE) & R4 5 &, HoAR
HNZIEREE ST CTH Y . 23D, ~ R U 7 AFHIED
ST L T TR BT 2R H E 0 72
WEWH AU FRBHS, LavL, 10 pg/g LLH
DREOTRZ FHICERT 20T 5 2 &1
K TIFRNWENWITAY v vBb 5,

Liebhafskey et al. (1960) 1%, HHPRFIZEI L T
B —2 DA D M (Npg) &N 77T 0
Y ROA T ME (Ngg) 23,

Npg = Npg + 3,/ Npg (1
ERDGBICTBENFAET D EEZEZOND L L
7o I BRI OV T I E I ERET AN
RIBINTWAR, FHERERZEFAE TN,
P/B = Npg/Npc &+ 5L, (DT

P/B>1+3/\/Ngg )
LD, 22 TRMEITTRDOBPEIZONTERD
& P/BRONg DI REWVIEEARTHD EE R D,
MEs7e e B — 2 ZFHAIT 2 721, FHERER .,
HRGT AL, MRS, 0 ekidhoO@IR 2 ) A —
ar AUy MIOWTHRERFMEEZHRTE LR
DR =AY TAN

NpeZ K& T2 H1EE LT, BEOMIERT
FIRFICIA R D X Mra it 2 TiERH %,

Bl 21X, 4 DO NEROFEMEZ S F T, B
FERTIE 4 5 ORHEME 2 S . AR 20y
LD, ZOHEE, FHEERER, BREER, Nk
BIE AL 2 5 FEICHAT, R ORERTH YL %
DI THZENTEDLAY v " RH D,

T, WDS TR S5 el EH8E 1.
PR O AR REIREM & R0, F 7o, ARKRERIX 5y
WER T EITHE R o BRESIE L TR 2D,
BHOS RO EMEE R T 256, Rog L
AR < 72 5, 4B ISEE O H AR
T JCXA-733 T 733-PET-J 23435 L= 2% 4
BaHOTRERFHZHIE L& A, RERH
ZENZN 09, 1.1, 13, 14p B Tho7-, L
T, 4 DO NAROFEIEZ GH LIS 2
FNT OREER L, 0290 B TH Y | fHx D5y
HER DO L 0 HEICED - T,

ZO%E, (1) flx DO53tER TR A I
BT ThLEOFEEE ET kL, (2)Hx
DIy HEERD BT OFFUE % & L Th 5 A
MMIE 1T ) HIEREB 2 oD, ZNnEho Tk
Z FLBRRIE T 2 72 B 2h 3R & AR o0 7
L4005 BERVDLEAICOWTEYT A
Ay alb— g BT o0, 7 ees DA
IR IR AR Ch D & L, e
. 09, 1.1, 13K 14pBE Lz, F2, F
BT D XBIRT Y o oafiTthde Lz, ¥
2b—varab il ERREZODOFELIRL,
MRS ETTR EPMA 4T D72 DI D4y eds %
258 O R EER A E O HEZ T 5,

Keywords: electron probe microanalysis (EPMA), dead time, trace element, wavelength dispersive spectrometer (WDS), proportional

counter
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Morphology and Characterization of large gem quality HPHT-grown synthetic

diamond crystals

Hirohi Kitawaki*

, Kentaro Emori, Mio Hisanaga, Masahiro Yamamoto, Makoto Okano (Central Gem Laboratory)

In this report, we will introduce about gemological observations on large HPHT-grown synthetic diamond crystals

recently made in China. Through careful observations, these products can be confidently identified as synthetics,

even if they are cut and polished.

EfiFHAK X A4 ¥ Fix HPHT B X O CVD
ECRIELEFE SN T 5 FEOEMN X HPHT i
CX 3 TERAKAA Yy F ot {74
o, HADOFTEED 95%%H L vwbihT\n3
3k5£k%éh%k$ﬁ%3ﬁﬁﬁ%ﬁwfw
25, fhicd % < o EROBELE NI L T
%, 2014 FERED H 2 N5 OMAFEIC L b FhfiFH A
LY A4 XoOEKF A Yy FOEFEIRIER
I, ZOEEIMRAEERIC XY PENIBE M
ICH RO FEHT S % & L 72, 2018 FELARE. 0.2ct
~0.5ct DAy FABHFODICEEINTHE, k&
T let~2ct 4 XD DHELNT WS, &K
WETIE, PEO® 2 RFEICK > TGS N 3
~8ct ORMMEFERFGDOELT v =LY
PRI DA R A BN T 5, 205 O KIS IXRE
ER—RATHEIN, 5By MIEBEINZDD
DEMTSGICHET 2 2 B FHlE N B,
SR L 2 R o AR T4 e dE o 3-
det JiAT 29 Ml 5-6¢ct J5iA 3, 7-8ct A 1 fED
FEl 33 fHTh 5, AhasEA I T IR i
DIREF 3 FED b 7z, MR D SFALIE TR TITIHB W
T{100} TH o 72, A DKL {100} & {111} 23F
ELTED, {110}, {113}, {11} bED LN,
ZIHDKE X ORREICIIEAEZER D %25, L T
{1H}>{HM}@¥ﬂDﬁ%ﬁﬁhoto1Eﬁﬁ%ﬂﬂ)naa
HIC XS DO BEREA R D bz, Thbix Bk
5¢%®nm CHEE L CTE D ERICER L
72b D TIE R, WHIRFICAEESE L O RKIETE
WENEEEZOLNS, T OEREIZ HPHT &K
CFFEDO D DT, A1y b - EBRICERI TR

Keyword: synthetic diamond, HPHT-grown, identification
*Corresponding author: kitawaki@cgl.co.jp

TR AR 2 LB D, T RTOREGNE
SRR ERA v o r—Ya v e LTHRDIA
iﬂf“touhgi@#mLL SHEEE AT R
RS ZMHANICDH > 72, HAEXBOE LV
LA-ICP-MS S#ricBWTEREA v I/ —Y a v
2250 Fe, Co EMED Ti XU Cu S & 1
720 FEIERAMRSWUV)H I T Tlde e fk23 2 -
= HEH OO HBE RN AT X T oK X
iz, BRI H 5 25, 10 b R»D
DT 1 LU ERD Sz, RN %4T >
72 B AEIZ TR CERICE#E Lz -2 2L
I T, I iIIEfifED Ry FEO Y — 7 3
Honrz, F7FOv—2sn3HoNn3b DL
T SWUV THEN S8R0 o 72, 3 fll o KIS By i
WTEIREL I Ay vV A B EBIRLZL A,
BREMIC X o THR7n 2 & OHER & B
BRONT, T XD REFRHE» L. b Dff
ROy b B INBD KRR, eV
F e IHER ISR REE B2 b LD,

’ﬂ—‘g *ﬁﬁ_a@ WIJ (3 4Ct7f1:|E|E|}?E>
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Tokyo Gem Science LLC & GSTV F A “AWFZEAT
Bk 7Te~T 4

A challenging in gemological science: Geology of gem deposits, geographic origin
determination, application of advance analytical instrumentations
Tokyo Gem Science LLC & GSTV Gemological Laboratory
Ahmadjan Abduriyim*

Gem science is facing a great challenging to understand the old and new development of gem deposits, a collecting

of research sample to support the geographic origin determination and building a scientific data base by using

traditional gemological observations and advanced analytical instrumentations.

FAEA T A IR X F I F R
HzTHY, 4DV zET YR MIEKD X
BhICVWET, ToE haEE LCiE, HARh
DELIIL~DFE L v T A ORI, EHD
HFRA IR O EEHISE A . 2 U CRIRE ST Rk
EOASHT~DIGH T,

TP TR, [FE ] &350 55K O B 7«
M2 TR L £ 3, JREHIFE 1X5 H o FH Y
THEWENE T > Tk . Z OFEHRITFEA OfE
R b BRELZITHEENRDDICERDE LEZ
b, BERICEEREEEEZEZ TS, fi
AL NVE— T AT, ATV, TLIH
YFEIA b, T AN
EOFEARMITFERFE Y — e 2 DFEEO E
TixilnzbioTcnEd, LarL, BHESENZ
A CHIFH PTRE 75 2618 % ] U C 5t M 7% fifE N7 5
2 DIFREREER C &, ERKREIIZ, L
7-HEBRE TN CEOVH I N2FHoRHESBIT
WEDPHTT,

DX R T, FHIZ. EHOYHEIIK
LR 2 a3 2 720, fEFICH R iR
PHBREE OB L WE AL~ ., —RILK & =K
PR OMBEBRE 2T~ v 7V EILL., ek

fr=l v, ZAANLT

DFEAFRBEE & Im BN o ke o
A A DD DR 2 L. AERLEE (I fEH
TELRET — 2 R=AZMEL &, EAWRE
SEICREEL TE F L7,

Fric, L—¥—T 7L —vav—73F8iiar o
R =G @570 (LA-ICP-MS) % 38 A L | FR{s/N 72 i
ERETHIVEPOLOFEALLE Y2 Y —DJHE
HFEESHTICISHLE L7z, iz, re—, &7
7 AT OB R ER DTG T) D B B AL %
WM, 3 2 7-0ic, B 2 MEBRE A b Otk % &
i, rve— /%7747 OEBGEIEZRE ST 2
Fe, Ti, Cr, Ga, Mg 7z & D [t¥* (Fe/Mg, Ga/Mg,
Cr/Ga, Fe/Ti) % b Z AR & Xl I % 3
A4 % (Chemical Finger-Print Diagram) # 2% L
¥ L7, RS ICZ ATV, T8 P L
~Jv, TLEFH VY FIA P, AR, _UF
v R, ERA A=y PR EDFEEHFIED 7
e XML LE L, 610, FERIEEO®R
EDORKEZM LI ¢ 5 koic, BERME
(180/1°0)53#r & Pb-U FARBIE S HTIC X 23870
REHEZEINL . mE ARG FEZRAE L L oK
WMo 70 v 74 7 R EBIICERL T X
L7z,

Keywords: Geographic origin, Trace elements, Chemical Finger-Print Diagram, Isotope compositions
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Microtexture of talc associated with copper minerals
Zhenghao Zhao*, Kentaro Emori, Makoto Okano (Central Gem Laboratory),
Xuejing He, Hiroyuki Kagi, Hideto Yoshida (Graduate School of Science, The University of Tokyo)

We analyzed some light-blue minerals that look like chrysocolla associated with azurite and malachite. However,

the results of EDS analysis show that these light-blue minerals contain high concentrations of Mg that should not

be present in chrysocolla. The combined results of infrared absorption spectra, Raman spectra, and XRD show that

these minerals are actually talc. SEM-EDS and EPMA results show that the samples are composed of talc and

unidentified copper silicate.

70V a—Z3EkkEE 2T 28O 4 BRI
Yo—fcdh., LFEHEKET KB IC

CuH,Si:05(0H)snH0 & T T\ 5, fEfLEE 2
B, =T A4 b T X7 4 b L LERFCER
INB L%,

wilE, RizHICZ2 YV v a—-S%2&0eEbhd
v — X DL ERRIET CGL IcffbiA Tz,

FITRE R, BEELREDOREAT TR E L. R
BT R =T PV TV Z_T FATT AT 4
Fe=T N4 MREEND T EDHL2ITR S T,
L2L, 7Y 2a—7 BbhzikEaoEis
b Cuzd EF2EEED Mg I T,
DEFFFEEE 7 Y Y a—F7Th 328NN
7o FIZT, AWIETCIIINOLDEY —XAHDRE
BT O MR Z AL 2235 2 L ZHB
It L 7=,

KT CHN -y I i, gidL 72 —X G
6rit. 7V RAa—JFHSHTHE, FJvVR
~2 7 bVl Renishaw InVia Raman System, {5 X
BOCER I I HARE 718 1SX1000S % Fi v Tl
E LT, —SoY v TN X TR THREL .
Rigaku #1:# MiniFlex600 % F > THYR X BT 5347
Bruker #1:%! INVENIO R % i\ CTHRIMRIL 2~ 7
FAERHEIE L2, X I, BRRICE S 7z —E0
DR % WS L. SEM-EDS % JEOL JSM-7000F,
EPMA I JEOL JXA-8900L % F\» CHriir %17 - 72,

v — X DR FE ORI ORI A~ 7 b v,
TR VAR P XA X —vidnTid

Keywords: talc, IR spectra, Raman spectra, XRD, SEM
*Corresponding author E-mail address: zhenghao@cgl.co.jp

70V a—JLi3—Hed, 2rr—EHTLC
EDBHS DT 5 72, SEM DOMEER L, v —
R DWEFOEFIZE L7 GEIKE), filé <27 %
> LA T 58 GRIKE) LY ()
DIHTHRE N e Rbro7z (1),
~ AV LAMGAET MO T~ AT b L
AN DRRT Pl —EL, SHEHENT,

T 7213207 LIRIE OIS O IR AW O "R
BEZLNDE, LL, D7~ v A7
VTR D b 0 &3 —Ee 3, BRACTIRFEE S
TR,

A CHIE L 72 € — R A ORECETL. 7
XT7Abe~=THhA L EFRRFICER SN0 7
VYV a—ZERRINCT VA, ZDOERDITX
NITHBIeBbholz, TORGFOEEET 2
ZNTITEFDHBIRY 5 F THEDI 720,

Xl 1 SEM-EDS IZ X 32 4% v 7L ® BSE &
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SHMRZ/BEESIILERKBEOREAERK

o Al (PERRAE - SRR T52) . TR \rc'ﬁ%(J:)%EPH%l:ﬂ)\ HRH =
GRAER) . it v = v (Ao BEARLENES). 28 # GEAKR - &
). BEE —E (PERHD) . YEIL dhdER GERAD) . PR M — (BHED .
J R (RHE)
3 dimensional vein structure of oil-inclusion of quartz crystals from

Kubokawa, Kochi, Japan.
Yuki Sugiura® (AIST-HRI), Naoko Tobita (CMS), Takashi Tobita (Tokyo Met.), Shu Nakaji (Natural

History Lab.), Masaru Taga (Ryukoku Univ.), Kazumichi Yokota (AIST), Masanori Horie (AIST),
Koichi Momma (NMNS), Satoshi Matsubara (NMNS)

T 0 R MBS 2 50 AT 97 2 D 5 8 RIEJEREFIZ TR L 7oA BARTP 22 S0, UIX LIEPED

A ZEER LIoKEPENT 5, REEWIE. KEPICHFEET 2KEHICERS S, 4t &
M7 UT2PAHSHR 2709, 20D OB ORI, SRS IR O BREE O 8L, A% OFk
Wk R R OB S HIFF Ok 5, S I, ARIR TR T 29045 5 O %6 K[IaNERIC
IRHECIRRE TR T D MAE O BN IR S v, EmEBHEo i ~DRER b WIRF S 5,

SR D fb T O ZERIFY IR AT IS K 0 | AN HARE O, S OGS R L O, A
Be—ai 2R O AAER O A ATRE T D, T2 1L, AR B W TIER S
TWD~A 71 CTIER, RAANVERKET OKIATRIT AR & B A2, i Z21T - 72,

e BRI 2 B oXE TARFPICPEH L7 ili#Ed A4 VS A KER(E S @ 2~3 cm, B : 1~2 cm)
Z M\, ¥4 7 17 CT(ScanXmate-LO80T, Comscan FRZ AT TKEENE D KIE 0 L TN, 3 IR
JCHRE IS 2 B EA L 72,

KA. AKREOAO-1DEIZIFAT L THMM L, EEIXIZIEHE A O BB Z#ERF L Tno—J7
T, REIXTESM AR L Te, £70, Z< OKEITEA TR L TR Y | sl #EE D S
WRE ST, ZOKIADIEE R, BE T IL, #OE 25T D B BIR STz, B R S
INHDORIEORKIA E L TE, KSR EARF CRUR IS E T A BRIC, (10-11)1H | ﬁfﬁﬂzbfcﬁ’?
g I OO D EBIC A LT A T KO ICEDbE THU SN b D LERIND, 4
AiX. 26 DOXIED =RIeHEEKXR O, 42 OKILH O A A VHLKIZ DWW T O o HrisE Rl
WTHRETDLTETH D,

Keyword: Kb, &Jd, A 71—y =ay, v~ 27uCT
R &SR yuki-sugiura@aist.go.jp
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Zn-enriched minerals in magnesio-arfvedsonite-bearing albitite from the Omi area
(Japan): its diversity and geological significance
Hiroki Oka* (Tohoku Univ.), Tatsuki Tsujimori (Tohoku Univ.)
Zinc, which is an insensitive element to oxygen fugacity (fo2), has several ligands; their coordination numbers (CN)
can change from 4 to 6, depending on minerals. The CN difference can potentially track the changing fo, during the
fluid-mediated formation processes. In the Omi serpentinite mélange, magnesio-arfvedsonite-bearing albitite
contains trace amounts of sphalerite, Zn-rich strontio-orthojoaquinite (up to ~8,000 pg/g Zn), and secondary
sauconite ((9Zn-rich phyllosilicate mineral). The presence of sphalerite and primally Zn-rich hydrous minerals
implies that an alkaline hydrothermal fluid carried SO> (o) and ZnOy) during the albitite formation. The secondary

sauconite indicates a fo, change and subsequent partial decomposition of sphalerite. In any case, the reconnaissance

@Japan Association of Mineralogical Sciences.

of Zn-mineralization is crucial to constrain the spatial distribution of ~90 Ma metasomatism in the mélange.

W (Zn) BEAITLEDO—DT, #eF VY
LR Y, MDESREITHE L ELEY Inf 4V
DAMELIZEELETCIRIEITIKTE L v, L L
S OFEREEN TIZ 4, 5. 6 BLAiD R 3 3
DD T (#zZn, BIZn, ©Zn) 257EET 5,
Zn EROHY L L Ched Y 7 PIH SRR D
Zn X 4 BN CTH B, —J7. MRS ICHE D Wb W
275U RREE TR, BT ol c
[6Fe <°0IMn % &2 L T, 10Zn ICE A 72 & /KEERE
WA KT 5, 208 Zn SEYIHOfEE &
iz nz & EOOBERE Y {igd 2 F
VoY O—2Lk G5, Sl HFEECE A
FVVAlETLIEELT AR VIR T LY
ZAFDD, BT BRI Z D D Zn i
Yo PBAMighis & ¥ —a A (sauconite). % LT
Zn T & LA /KRGS O FEAE % TERR L 72
BHOGHELET AR VBT A X4 M
FICHKI R T A4+ EFEROERT S (X
V) HETARY VA, @FER, X7 T4
b2 SRERE . A D St/Ba-Ti EEEEIESEY) .
SrBEIKA . STiRa. PIHESRSE. JTERsh. AT
L, Fe-Mn &< AH, Ce Bz VEED, X

FavFAEASFT X A (EE)IH) U-Pb 4
fR1Z~90 Ma %7~ L (Tsujimori et al. 2019
IpGU). AU D O3 A S - 3d 3 sk o
R A e 3RS B RA 2 B s,
WEINGO Zn AR R, H4ET 2 H B
~7-13 uglg TH 5 DI L T, ~7,000-8,000 pg/g
LE L@ (T Hara 2020MS B KAERR) .
72, HilEAICHES Zn0 B 1.6-2.7 wt%D
umbozerite FRELVI DS RTES 5, Sr/Ba-Ti EEEEHE
S & BAHESNSE DS W AR AR PEIR B R 07, Y
—a v (33-37 wt% ZnO) (ZPIHEhEEE L OF
W) &b g 2, PAHEEhSENET o
77y 0 RFHET L RN ERD D D b HE
T 5, YIENZPIHIIEOfFEIX, T XA
NMERIC B D 2 Ttk a3 o, MG % ke L
2T L BERT 5, Wzn OPJHEEAILIZ. B
DEE T CHERINZD DD, SR T for B3
KT 3 EFRICAB L CRNRY —av L%
Lz EZLNE, wihice X, HFiffle
BUREA T vy 2 3T D Zn SLIE
Fotitiz, FA T v 2ics T 5~90 Ma 21t
TERDILH Y it L 75 TH S 5,

Keywords: albitite, 6-coordinated zinc, sauconite, oxygen fugacity, Omi serpentinite mélange

*Corresponding author: hiroki.oka.t4@dc.tohoku.ac.jp
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Chemical compositions of W-rich Nb, Ta-oxide minerals from Hirukawa,

Nakatsugawa, Gifu Prefecture, Japan
Yasuyuki Banno* (AIST)

W ZE T Nb, Ta BR{LILMI I AL DL s
NRIT2EA S HEHRERDH Y, T bIHT
F A% 7 — & & H T L T niobian ferberite,
tungstenian  columbite, ixiolite,
“wolframoixiolite”Z & FEIZIL TV D3, %< O
G, A XORERTHD Z L ZENS DOfE
FaEE T E STV 2Ry (B 20 Novék et al.,
2008 ) . (Fe**'WOy4), columbite-(Fe)
(Fe*'NbyOy), ixiolite [(Ta,Nb,Fe,Mn)O,]iZ/\ k)=
MBI S, FAR T U h VAL U 7 i
EHETHLOD, BGA A O ordering, ZE[HIFE,
HAARFEIEN RS D, (Fe,Mn) 2-0 O J\HEIE
%Z A, (Nb,Ta)’-O ON\HEEZ B, W-0 O\
Kz C &35 L, atihdimo /g OfE IR
ferberite Tl ACAC, columbite-(Fe) TiX ABBABB
L 720, ixiolite TIX T XTDRGA 4 U IXERLFIC
BlEd 5 (B 21E Peng et al., 1988). W IZH
Nb, Ta FR{LHLN O I3 ITHERAEE DS 52T
TR D Z DY BNLE ST XA T2,
72X, “wolframoixiolite”|d Ginzburg et al. (1969)
\Z LD EEHE S ferberite HE1E A LR A E
BN S 722%, 1980 4512 IMA (2 & v FlASER
TH S 7. A a8 U st 1 T ) 1 EAE e~
~ & A MO EREORNERIND EPMA 53T & 1T
Tpolzb 2 A, WIZEL Nb, Ta LI Th 5
ZEM Do T2 D TE DALFFA R OB & Ak
5. TNFETHEINZEHAMGFE columbite

(EE - B, 1960 ; Suzuki e al., 1990) (21X W
ZEteb O LILTOR.

W) 11 PE W IZ & T Nb, Ta BRLEED ITHE KA i
HELCEL, KX 30~900 um, M 10~100 um

tungstenian

Ferberite

DERGCRBEHOHRKE R TH 5. £ OMOILAGE
WL Tynray, h—fa, AR5 5. BSE
BB EClE, AERRAS IR — 2R L, Hls
HRIZIEF I D\ RSy (BSERTHE) 25%
D, ZNZEYET X O ICHOE XL Y BRI
BE IRV BB SND. fiFE T, %E
EY U RVENSEZ LTS, MEOCRSIT W
DE A L TV 5. Nb, Ta BRLGEY 0 EER A
O=4 THE L, Fe¥'/(Fe* + F DI & &A1 4
v =2 apfu ZUE L THIES o 72, 27 OfLAkK (7
spots on 1 grain) |&, ZrO, 1.04, SnO> 0.39, TiO; 0.10,
Sc,03 1.17, FeO3 4.79, FeO 11.11, MnO 7.82,
Nb2Os 11.21, TayOs 1.65, WO3; 56.69, total 98.97
wt% T H» v , * o FE B KX 1T
Fe?%0.440Mno313Fe*0.1715¢0.048Z10.024510.007 Ti0.004Nbo.24
0T20.021W0.73204 T 5 . (ARG R¥WO4 (R* =
2 fffi cation), R**(Nb,Ta)Os (R*" = 3 ffi cation),
R?53(Nb,Ta)s304, R* Oy (R*" = 4 fifj cation) Z £ /&
L% a, &Koo &Eix R*W0o, 0.73,
R3*(Nb,Ta)Os 0.22, R2*23(Nb,Ta)s304 0.03, R0,
0.02 £720, fLSHAARAYIZ X niobian ferberite &
%, 2 MDD BIEE) W IZZ LWEE D
#HLAK (56 spots on 1 grain) %, ZrO, 0.31, SnO; 0.28,
TiO2 0.38, Sc,03 0.62, FexO3 2.15, FeO 8.67, MnO
10.89, Nb,Os 40.06, Ta,0Os 6.71, WO3 29.26, total
9933 wt% T » Y , * o £ F X T
Mnyo 395Fe** 0.310F€*0.069S¢0.023T10.012Z10.006S10.00sNbo.77
6Ta0.07sWo0.32504 To % . ARARIRAK S D il R¥WOq4
0.32, R¥*(Nb,Ta)O4 0.09, RZ";3(Nb,Ta)s304 0.57,
R*0,; 0.01 &720, {LFHAKAYIZIE tungstenian
columbite-(Mn) & 72 5.

Keywords: ferberite, columbite, ixiolite, “wolframoixiolite”, Hirukawa

*Corresponding author: y-banno@aist.go.jp
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Francoisite-(Nd) from Kotoge Pegmatite, Kawasaki, Tagawa, Fukuoka
Prefecture, Japan

Seiichiro Uehara* (Kyushu Univ. Museum), Kazuhiro Hamasaki, Isao Yukinori and Tatsuya

Kubozono (Fukuoka Min. Club)

1. Itdic

AF Y 257 7 vV 71 (Francoisite-(Nd))
1% 1988 41 Deliens & Piret-Meunier IZ X 9
oL Ui SNzl 7 = A AliEDHE
YcEAE L3 Nd(UO2)3s0(OH) (PO,), -
6H,O & ¥z, BHL = v T REHLAE
ary oy VX aE T, NAF—-OHE
HH TSt DR %2 559 72 Armand
CH AT I NIz, HHYICED
Wl DD mFEID—D>TH D, %D Ce
EHR A 2004 FICEKE I N TV B

Fx i?mﬂ/\ﬁfl}llﬁﬁ)”mﬁjm/]\ﬂl%o) _T= R
A NI DB I HAHTEE D A A 2 L
77 VYV AERMERL 2D TE DRI & LY
FHIME 2 RE T 5,
2. #kls X =R

Et L 723k 1989 4F 9 Hic iy, fEia

DRDRREZHED TR IE—K2UEE L
7REAM T, JUN - DoY) (2014 4, &
W O Ty =G e LTHRELZD
DTH 5 AT TN KRB A BR A
Fl##0E o 1451 % T BEMEE (JEOL JSM-7001F,
Oxford EDS ) & EPMA (JEOL JXA-8530F),
X BRIE P -3 2 — v 12 FI#E D (Rigaku Ultima
IV, RINT RAPID II) % F\CTHET L 72,
3. fER

ReGtr bIR~RABOERA Y FEL T2
_7= 2 A VEARIC T 7 7Ry 7 VIR
RETAH Y, HfgEICZEE L T 5, ZEE

Francois

DOEHLE /N & 75 FlE IS O 7 #HRAS S
G LT, T, HRADENE /N 2 fif
wERAE S (Fig.l) & LCAxAY 77 v Y
TEIET 5, HEEERO A A+ Y v 8P & %
BRCHAE L, e N2 b 2 A, KA, hA
U v ED S Tn B EERRIRAE S, Rk Sk

EHD 4 74+, HEEHOBIKY 7 v 1,
AR RS E GO v a vy i RS,
X MREHT A =V 3 A AP LT TV TR
LB, BTER a=9.286(11) A, b=
15.443(17) A, ¢ = 13.759(15) A, g=
111.43(5)° 2550, Ce EiafAicir<, &t

OB RTINS,

EPMA EWHaHron) 7L, AFITL
BAMHTH > 7D T, EDS EESNTEIT-
72 o (Ndo2oLag21Ceop20Alo.16Cu00s Mgoos) z0.93
b, JERIC

(UO2)3.17(PO4)1.67(Si04) 0.10 235
H~La, Ce DEHEDNS N,

Fig.1 Francoisite-(Nd) with white kaolin
mineral on pink albite from Kotoge Pegmatite,

Kawasaki, Tagawa, Fukuoka, Japan.

Keyword : Francoisite-(Nd), cheralite, Kotoge Pegmatite, Kawasaki Tagawa Fukuoka Prefecture Japan.
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BE BERIFRT /\KILE Ti-Mn KXAELY)

FEBR—BBOULK - FEVIEE) — @8 - REEHROUR - B - HiR) -
IEFFHLSE (FHER - BLT)
Ti-Mn unknown mineral from Yakiyama, lizuka , Fukuoka, Japan
Seiichiro Uehara* (Kyushu Univ. Museum), Yuki Isshiki, Yuya Takeda (Dept. Earth & Planet. Sci., Fac. Sci.,

Kyushu Univ.) and Satomi Enju (Ehime Univ.)

LA ®ic b REEKT\KIL — R
TETENT I I IMERCE A i L, % ORERSE
V- BELESEYIC DO W S F TR L C %
7z (Uehara & Shirozu, 1985; LJii, 1987 fh),

—WEFE B X OVEF D ELS TRE OIERS
RICHES B VTR ARG & 7 A5 A4 b
DEEIR & FERRIEEED T A 4 4 + ORI
B MM 2 S L7z, SE, 20 Al-
MR & T A S A4 MICPE» Ti-Mn RESEY) %
MR L 72D T, ZOIHYENEZ|MET 5.
2. KB X BRI & — I3 UM R
HiBRER B E#E @ RINTRAPIDII, {b2#HHAK
1[I #E O EPMA JEOL JXA-8530F % F\ > CHi
U 72 ORI, A5 IS 1 LN RS B L
fEMTHIFZE 2 ~ % — D JEOL JEM-ARM 200CF 72
FHOWTHEL, 7~y &2~z FHIE RN
K5+ v % —D LabRAM ARAMIS % fifi F
L7,

100 ~
v amesite
Ti-Mn unknown mineral
——— CdTi,0,(OH), Kumada et al.(2005)

o
= 50
—

0 /N//ﬁ M\ﬁ
4 12 20 28 36 44 52 60
20° (CukKo)

Fig.1. XRD pattern of Ti-Mn unknown mineral
from Yakiyama lizuka Fukuoka Japan.

3. 8RR vy vEERY MV KR
WHERCEARTE A D AERE « 7 A 34 FHic
D> & 7718 L D KRB F-(£% 0.5-0.1 mm) 2 &
D, 1x10 pm P2 DGl 22 Ti-Mn RIGEY) « 7
AY A b AR RS, i i e Ty
YH, TiO#EM %S,

X FREF 2 — v =75 % D CdTi04
(OH), (Kumada et al., 2005)&$8{LL (Fig.1),
INEBECEBE 5 Z2FHE L 2B T ERIE
a=5.1810(2), c=4.56242)A TH 3,

L2850l MnO(2 fifi & L ) 25.8(5), MgO
6.5(5), FeO 6.6(2), ALO; 0.5(2), CaO 0.3(3),
Si0,0.6(3), Ti0,48.8(1), H,O (FHHfE) 6.8(1)
71 95.7(4) wt% (n=6) T, FERZ 13 (Mng 97, Mgo 43,
Feo2s, Sio03, Aloos, Caoo1)x133Ti1.6304(OH), & 72
%, Mn O—E01 4 i, %\ ix Fe ®—&% 3
flicTi %4 bicABEBbhd,

HAAD &2 5 [3fs S 2 HE S 2 2 & 28
T & (Fig. 2), CdTi;04(OH), ® Mn &k & Bb
N, 7~V AXZ FUIIKDTFERTER LT,

Fig. 2 HAAD image and a structure model of Ti-Mn

unknown mineral.

Keyword : Ti-Mn unknown mineral, Yakiyama lizuka Fukuoka Japan, Aluminian serpentine, Amesite, Rodingite
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Pressure and temperature dependence of the Raman spectra of zircon and its
application as a pressure sensor in water-alkali silicate systems
Naoko Takahashi*, Hiroki Kobayashi, Hiroyuki Kagi (Grad. Sch. of Sci., Univ. Tokyo)

1. ®Iic

XAxXEV FT7TvererzHozEiREESE
BoREHEICIE, HFNFEE L Tre—%
StBsOn:Sm* HMEAM b T \Wwd, L2 Lk
o, TNHOYE IR CHLEE MK
L. KELET A WKIBRICE S IR
2720, i - B~ v P AR R RS 25
mETEEBRICGERTEZRWE W BEREH - 72,
BC X4 rxxv FermE{tdvE (cBN) &
EDT2VENFIDREINTER, 2D 7
~ Vv 7 P OEIMRFEIT RN S », 22
T Schmidt et al. (2013) [1] i3, HE T CHifk &
RIGHERME W ravo I~y v 7 P ORER
CENKEE 2. FilR< 6.6 GPa, HJE T
1000 °C, 700 °CC 1.2 GPa £ CH#|~, Yrav
D SiO4 VU A 1E O WO FMEHEIRED (v 3(Si04);
~1008 cm) S ~<v 7 b+ (5.8(1) cml/GPa)
BENEFE L2532 %R LTz, ZDET
Mz Cid, Bl FIcE T 2 v3(Si0y) T~ v 7
F EESOBERIZ, KO¥EACIRE L KDIRRE
HERrOHEEINTEY., Z0EESMIT 1.2
GPa KRS TWwWiz, £ CARMFRIZ. &R
CBFBE3Iva v Iwy A7 FALDESK
% e 9 GPa £ T~ Mgk - B~ b
WIS 5 B JA VIR EE S fEI e 2 5 7
~VENFHE L TCOHBELRAR T,

2. KBRFIE

i EFEAEREEIC T, F 2Ly MR 300 um
DEAYXYEY FTVEALEZRY N8 K
A ¥EY FT7 vt (Bassett-type HDAC-
V) ZfHWTe, KEZIFAZ ) =12k —
=4:1 BAWZENEEE L, G va v,

Ne— BMEREL=ZVLEREAY VT LA
ATy MCE ALz, 7=Y A7 P OHIE

IZl¥, 532 nm L —+#—_ KEK Photon Factory
BL-18C T &% & & 1L 7= 40 ¢t #% (Princeton
Instruments, SP-2750) i\ 7z, ¥ 728 DIRAE
R OENZFE T 272010, Bt X ##
AWz ok X #itlEldr (XRD) #I7E % 17
577, WIRTOEN I e —s8NEIC X Y RE
L. w7 v ereimffmiciE L 7z Ktype
BAEE T CHIE L 72,

3. MR LR

AR) =N TR ) =N =4 1 RERE T
& LT —#tid el (Piermarini et al.,
1975 [2]) 1T\ 728 & E i Chxrs 8.0 GPa £ C
IEL 728558, EJ1-v3(Si0) 7 ~v v 7 +E
ZoMIERIED S 5.57(3) cm/GPa 23551 7=,
Z OfElk. JefTiigE [1] <& K 6.6 GPa £ Thll
JEL 7RG e —E L 72, £/, Y ravo SiOy
PUTH A D et PR (v ~974 em), ZA(vy
~438 cm™), Z M F 7212 [MEE (v 4; ~355 cm™) I

k32 v Mk, 202 5.06(7) cm™'/GPa,
1.49(3) cm'/GPa, 4.32 (3) cm’!/GPa #/R L 7=

— . ~200 cmt WH B NV F (va) 13-
0.51(3) cm!/GPa L K¥Efllicy 7 b L7z, &

NODFERIZ, vl T B v v v DX
BEPENMEICEHTH L L 2RT, AFE
KTIE, mEmmEEZ o8 XRD FEERIC X - TRGE
INTEN RIS, R FTOYravD I =
VART P ADENKIEE R T 5. X 5T,
ZovravENEEERLZK-TAr7Y) 74

BIER BTN LA Y=V F T vELE

NV EERA~DIGHIC D W THRE T %,

Reference: [1] Schmidt et al. (2013) Am. Min., 98,
643-650. [2] Piermarini et al. (1975) J. Appl.
Phys., 46, 2774-2780.

Keywords: zircon, Raman spectroscopy, diamond anvil cell, optical pressure scale
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MgSiO; DX

/NEF B (VBRI TE DR JEREAR)
Phase diagram in MgSiOs
Shigeaki Ono* (JASTEC)

We investigated the phase transitions in MgSiOs at high pressures and high temperatures using the multi-anvil press
and the synchrotron X-ray diffraction technique. The stability of each phase was determined by observing the
powdered X-ray diffraction data and analyzing the recovered samples. The reaction boundaries between high-

pressure clinoenstatite and wadsleyite + stishovite and between ringwoodite + stishovite and akimotoite were
redetermined. Our results indicated that the triple point of ringwoodite+stishovite-wadsleyite+stishovite-akimotoite
estimated in our study was at ~20 GPa and ~1700 K. The revised phase diagram reconciles discrepancies noted with

previous studies regarding the phase relation in MgSiOs.

EE~ L MVERERLL TWD EEGIH DO — D Th
DA D il E SR T TORD HE 2 B
T D ElT, v UMV DF A F IV AR fE A B R
95 ETHOD THEHETHY, TNETEZIOMENRE
TIRDITETZ, TORER, Ak ORI,
BBLZERL TWDHEEDNTODA, B EOHF
T TOF JERAMENIDERSIN T, WELEITHR
FHDDONTWRWEDR B D, ARFFETIE, MgSiO; D
i A5y DO VE B LT WF 984 1T o 72, MgSiOs Wi il 73 5%
DFBNZIBWTIE, 3 DORENRIFR THHLE
ZHIVTWD, —DlE, IRJE mIRSAM oML g S
DRFENSTHD, —o B, mERIRESEMET T,
MgSiOs SEM S D DOMAL ~53 R+ HZ LN ET)
FHELENLTEINTWDAN, EBRiIZB W T+
IR N TE TN ETHD, = DDBARMIED
22— N Co 5 il S T CHEBL 5 Mg,SiO,
FHE SiOx #HD 2 FHFEIKDO NS THD, T TA
WFFECIE, 2 FHTERA G E IR E T 572010, &
B — AR Ui s - O E EREZ1T ~72,

BERBR T, ~ /L F 7o e VAR EE U, R
FHEXHE I RIE T KB AT 72, FBRIL KEK D
PFAR-NE7A B —AZ A & SPring-8 BL04B1 £ —.A
TA MM LTz, EBRITIEIL, ZhETHR A D7V
— 7 T CEHFIELFE RO FETHD[1,2],
EEROWRET IR, S| TEL, BFRENIC
Bl MEAELT 72, O T, BELO Ky
KX BREWTT =252 BSL, ZEMDIREEIToT,

F9°. clinoenstatite 7° wadsleyite & stishovite ~%y
fF T D 5 R OREE IR EEAT o7 [4], FAEE UL,

P (GPa) = 16.1 + 0.0064 x (T-1250) (K)
LUESLTZ, IRIT, ringwoodite & stishovite ¢ 2 A
23 akimotoite @ 1 fH~ISNT AR ZRE L
(31,

P (GPa) =22.0 - 0.0012 x T (K)
ZORER D | ringwoodite & stishovite @ 2 FH .
wadsleyite & stishovite ™ 2 #H. akimotoite 1B 3 &

R RBEbLLIENTE, ZTOMITA 20 GPa, K
1700 K E7polz, ZOfEE, 8 EOMF5E (B 213
Gasparik, 1989 72&) ERESEVED, ZORVEN
X, UMV O FHIATe AT T O X572 el 1R
DMENGAETIE, BT 28N RESLEDL-TLD
ZEEEWT LD, BN EMD LT, i)
THHETHD,
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Fig. 1. Revised phase diagram in MgSiO; [4].
Abbreviations are Low-Cen, low clinoenstatite; Oen,
orthoenstatite; Hp-Cen, high-pressure-clinoenstatite;
Wa, wadsleyite; St, stishovite; Mj, majorite; Ri,
ringwoodite; Ak, akimotoite; Br, bridgmanite; Pe,
periclase.

Keywords: MgSiOs, Phase diagram, High pressure
*Corresponding author: sono@jamstec.go.jp

- R3-02 -



@Japan Association of Mineralogical Sciences.

R3-03

— A EEANBRBYRER2022FF R - MR

T LAY BV OFTHABERIC & B EANTREL & BEBH -
EBBEBRAIJDEHaEEEELLE LA DD —

DR A, RKHBEN, TR, S FFat OURED, =IFIER UAREE), AR EI(JASRD), $aARHESS GRAEREE)

Shear instability and superplasticity induced by the metastable transformation in mantle
olivine: Implications for microstructural evolution and rheology of MTZ slab
T. Kubo, R. Honda, Y. Goto, M. Imamura (Kyushu Univ.), M. Miyahara (Hiroshima Univ.), Y. Higo (JASRI),
A. Suzuki (Tohoku Univ.)

1. oI

TRAIATUFHET L — M~ bALBBENS T
~ 2 FVICE D WRTE OME 2 L FEHEM LT
. TO VAT Y —ui, R b R 0 %6
ORI IR EIRERT 7 b= AL EEE 5 2
b, TNHEBEAT 7 TOWMLEEMEIL., &
KMHLAVEVOHBENBEL TS ER/EIN
TEn, BEMNZREBRMTIXIFZEAL ST TZ
oo To, T x IX PF-AR B X VL RICERE L7 D-111
BEEEREEIC L 2 ERZ LI, KA TS
B2, AE J%E. SEM/TEM Bl&2% b2 O FEFE% H 5
LT&F, ARV oY — 3L MMk KX
HRTET D28, EHHL O IR Tl 255 dl LK 23
VtEy hENDEZDT, TOHART 47 AL
ME L HbETHRF LTS, AEETIT, K
T OEBHEBEROFEE2H®E Loo, HEBEC
BIRENAXT 4 7 AHBE LT, EBREAT 7N
FVE—ZAE R, RANRAERVEGSEZ ~T
T~ > B VIZIE AR A TN < B D 2 ik i Rk 3 A L
R = B S | i A

2. FVEY—RERILMEEHED NPL BERRIZK S
AT AREIL L BB

W WA T THODICHFET DEREA Y B L,
KBFEIET OERY CREFREOHERE ZiE 23,
FNEHFEH LZET 20GPa, {EE 600-1250°C TP —
HhEME A ER T, AV B RN A O S d h
PAZEGF LB ER Y 7oy Z A FRw) D FARHF
7747 T7AZ7EOTL) . BLONHEEMN 2 -1
¥ R TCESAEIKRE LM E ST SRS R
T AZ(NPL) D 2FEFHD 7 A F BRI NIz, TD S
B NPL 1%, KR CIE BT 22 822 2 1 & 0 3t
O ARZENEZFE L, L0 ERTIE kAR
BN R D% L 720 A L GO o B
PER R ESE L Z X boo7-, STL & NPL X
ERARIE A THBIEIN DD, FFIZ NPL 2NERE
AT T ORBHBERELZDHROT L — MR{LIZE
ERKREEZR-L WD EEZLND,

3. 2EBEMARR FPRERIBEBEETaOD=_—0
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A new approach to determine high pressure-temperature phase boundary strictly

based on the definition of phase equilibrium
Takayuki Ishii* (HPSTAR), Artem Chanyshev (BGI), Tomoo Katsura (BGI)
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Survival of bridgmanite in shocked meteorites due to amorphization-induced stress

M. Nishi*(Osaka Univ. Sci.), A. Kaneko (Ehime Univ. GRC), H. Ohgidani (Ehime Univ. GRC), H. Dekura
(Ehime Univ. GRC), S. Kakizawa (JASRI), S. Kawaguchi (JASRI), S. Kobayashi (JASRI), T. Sakaiya (Osaka
Univ. Sci.), Tadashi Kondo (Osaka Univ. Sci.)

Bridgmanite, the most abundant mineral in the Earth's lower mantle, can be found in meteorites that experienced high
shock pressure during parent body impact. However, the presence of bridgmanite in meteorites is unusual because
bridgmanite grains should be amorphized under post-shock temperatures at ambient pressure. Here, we report the
results of time-resolved synchrotron X-ray diffraction measurements at high temperatures to analyze the
amorphization mechanisms and kinetics of bridgmanite. At higher temperatures, our results show that the significant
volume expansion due to the amorphization induces static stress that can reach up to ~0.5 GPa, which prevents the
progress of the amorphization. This time-insensitive amorphization kinetics may have enabled the preservation of

bridgmanite in the shocked meteorite that fell on Earth.

IZL I
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Fig. 1 (a) Bridgmanite peak intensities as a function of the
temperature. (b) Relative volume (V/Vo) as a function of the
temperature. The dashed line shows the thermal expansion
extrapolated from the data bellow 400 K assuming a linear
correlation.
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Hydrogen and aluminum depletion in bridgmanite coexisting with high-pressure

hydrous phases and its geodynamical implications
Eiji Ohtani* (Dept. Earth Sci. Tohoku Univ.) and Takayuki Ishii (HPSTAR)

Discoveries of hydrous minerals in diamond such as such as phase Egg and phase 5 [1, 2] suggest that water is
transported into the mantle transition zone and lower mantle. We studied the phase relations of MgO-Al,03-H,O
system under the uppermost lower-mantle conditions and we clarified the partitioning of aluminum and hydrogen
between bridgmanite and hydrous minerals such as hydrous phase 8-H solid solution and aluminous hydrous phase
D. Bridgmanite coexists with hydrous D and phase 0-H at 25-28 GPa and temperature up to 1100 °C. Hydrous phase
D becomes unstable and bridgmaite coexists only with hydrous phase 6-H above this temperature, while hydrous
phase 8-H dehydrates up to 1400 °C in this pressure range. Aluminum is strongly partitioned to both aluminous
phase D and phase 8-H resulting in alumina depletion in bridgmanite under the wet conditions. Fourier transform
infrared spectroscopy indicates that bridgmanite contains undetectable water when it coexists with these hydrous
phases, showing strong hydrogen partitioning into hydrous phases, such as phases D and &-H. This strong
partitioning of hydrogen in hydrous phases is consistent with the strong water partitioning into superhydrous phase
B and depletion of hydrogen in bridgmanite [3]. Depletion of alumina in bridgmanite changes the phase relations
in hydrated slabs, i.e., the pressures of the garnet-bridgmanite which could originate the seismic reflectors at the top
of the lower mantle [4]. The post-perovskite transformation boundaries decrease under the wet conditions coexisting
with these hydrous phases [5]. The shift of the phase boundary can explain also the depth of the D” layer which is
shallower than the dry post-perovskite boundary in peridotite [6]. The dry nature of bridgmanite coexisting with
hydrous phases suggests that bridgmanite cannot be the water reservoir at least in the upper part of the lower mantle

and can result in a dry rheology of the wet lower mantle.
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Determination of thermal expansivity of calcium ferrite-type MgAl,O4
Hiroshi Kojitani*, Mei Gonai, Yoshiyuki Inaguma (Gakushuin Univ.), Masaki Akaogi (Univ. of Tokyo)
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Influence of high oxygen fugacity on melting temperature of wadsleyite

Kazutaka Yamaguchi*, Takaaki Kawazoe, Toru Inoue (Advanced Science and Engineering, Hiroshima Univ.)

Takeshi Sakai (Geodynamics Research Center, Ehime Univ.)
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Investigation of the effect of Si dissolution on the volume expansion by
hydrogenation of hcp-Fe
Yuichiro Mori* (UTokyo), Hiroyuki Kagi (UTokyo), Katsutohi Aoki (UTokyo), Sho Kakizawa (JASRI), Asami
Sano-Furukawa (J-PARC Center, JAEA), Ken-ichi Funakoshi (CROSS)

HEREZ X BN OB ThDH IR
HEE SN D HIEREZ D B2 1%, Mg RIS DS
kLT, A E|
Anderson, 1981), Z D% FE R I, oL R DL~ [EH
WL TWDIOTEESIVTWAA, GEIEI O 72
S TWRW, KFITZEE TR DA 2o —> T,
FROR T I EEL TERE @O BAL A Z RS,
ZOFEEZRIBIAR T SHED, 22T KBRS 1 #
BT=0 DARFENE iR 2 7~ 97K 38 75 B R BRI 0k 1R 2K
(Avy) 1235 B35, AvglZUL FOXTERSND,

Z /& W (e.g., Dziewonski and

VMH,—VM

A =
U Zx

(D),

Vau, /3K FAC O BN R KRS, VI Tk FEEE E
PR RTTO BN I ATE, ZIZHEAIEO FICAFFEL T
WORARDIRFDH, 2l XEE LT KFEETHD,
ZIVET, miREE T COHPETEIPTIC Lo THEE
L72/K R DNALE LB E AR ESNTEIZ, L
L, ZNHDOFEBROIFEA LT, MgkDKFEILY
WZIRBA, OB N FAET HIEIZESTERD
IKFARITE DRI A KT T 0T Dh > TR
W, Box ITKFEITINAZ T, 7 AFRICEB LT hep 1
WEaFFo72 Fe-H-Si =y RAXZREL T, millm
JEHPET- BT X BRE T R ETT 7,

HAEFUEFE L Cbee-FeoosSio.os o4z V2, BT

H % & £720 hep-FeoosSioos @ P-V-T HIE %,
SPring-8 BL04B1 T{T->7=, hep FHZE & fEI £ Tl
JEL7=D Bz, BBk B 7=, FRiEEFET 100 K
12 hep-Feo.osSio.os DN FEZHIEL . £ 2D
SEEMEZL UL LD TREZ#VIRLZ, 55N
7o P-V-T BARMD IREESFRAEAERL . (1) A
WD V&35,

— 5 KFEOPTEDT=H D E R &L T T
[EIPT5E6R X J-PARC BL11(PLANET) Tl 27257,
B O FEAKFLDT= | BN LTI R
KBEMMT T E=TRITL 2T LD ET
W AT, 15-16 GPa T £ TIIELZOBIZ
B Gk EKRFEL LT, EAREIICLDIRER
RINBEESTLIAT, RIRpH O Hritk— B4l E
ATl B cblr 7 e AL OU—kr Lk
FEHT IO EKRFBOFANEHEERDT, FAKFO
PAEARRIT R FEA T A—H (Atomic
Displacement Parameter)|Z 222X 472 | [HEHR
FENT IS LB Z &3> TETZ,

A FETIE, PE R ORE L hep-Feo.osSioos
D P-V-T BfR%E BT 52 EC Si 25 A72 hep-Fe
KB DK FFH R AR IR R A R L | gk
DR FEFH AR IR E DA I 2732,

Keywords: High Pressure Experiments, The Earth’s core, Hydrogenation, Light elements

*Corresponding author: mory@eqchem.s.u-tokyo.ac.jp

- R3-09 -



R3-10 — M EE A B A2 22022 54 - 4

Sound velocity of hcp-iron to the inner core pressure,
and light elements in the inner core

Daijo Ikuta* (Dept. Earth Sci., Tohoku Univ.), Eiji Ohtani (Dept. Earth Sci., Tohoku Univ.),
Hiroshi Fukui (RIKEN / JASRI), Takeshi Sakai, (GRC, Ehime Univ.),
Daisuke Ishikawa (RIKEN / JASRI), Alfred Q. R. Baron (RIKEN / JASRI)

The Earth’s inner core is considered to be iron alloys with some light elements. To elucidate the property of the
inner core, many lab-based high-pressure experiments toward the inner core conditions had been conducted with
using diamond anvil cells. However, there are still many difficulties in stable pressure generation and in-situ
observations under the pressure conditions.

In this study, we have conducted sound velocity measurements of hcp-iron with inelastic x-ray scattering (IXS)
method to the Earth’s inner core pressure by using a newly designed diamond anvil “stepped bevel” type for extreme
pressure generations, and the Soller screen system (ref. 1) for reducing noises. The experiments were succeeded to
obtained reasonable IXS peaks from hcp-iron (though it is quite close to the IXS peaks from diamond). The
experimental density of hcp-iron reached up to 13.87 g/cm?, the maximum pressure is about 310-330 GPa, and we
succeeded to derive sound velocity of hep-iron at the Earth’s inner core pressures. The relation between density and
sound velocity shows a linear relation known as Birch’s law even under such extreme pressure conditions. The pure
hep-iron has 4(£2)% higher v, and 36(+17)% higher v, at the center of the core, compared to those of the PREM
inner core. Combining present results with previous sound velocity measurements (e.g., refs. 2-3), we re-evaluated
the pressure and temperature dependence of sound velocity for hep-iron and its alloys, and estimated that the inner
core containing 3(£1) wt% silicon and 3(+2) wt% sulfur is the best estimate to explain the compressional and shear

wave velocities of the PREM inner core.

References:

[1] Baron et al. AIP Conf. Proc. 2054, 020002 (2019).
[2] Sakamaki et al. Sci. Adv. 2, e1500802 (2016).

[3] Sakairi et al. Am. Min. 103, 85-90 (2018).
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Behavior of hydrogenation of FeS at HPHT condition
Masahiro Takano*, Hiroyuki Kagi, Yuichiro Mori (UTokyo), Sho Kakizawa (JASRI)
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Pressure dependence of magnetic properties and electrical resistivity of Mn; ,Fe, O, solid

solution

Takamitsu Yamanakam, Saqib Rahmanl, Takanori Hattori3, Kazuki Komatsu4, Naohisa, Hirao® and Ho-kwang Mao'

Neutron diffraction experiments have allowed precise analysis of the Mnj,Fe,Oy4 structure by virtue of the significant
difference in coherent scattering lengths between Mn (-3.73 fim) and Fe (9.54 fm). An Mn;_,Fe,O4 spinel solid solution
transforms into an orthorhombic postspinel phase. X-ray Mossbauer experiments reveal the distribution of F ¢*" and Fe’" at the

tetrahedral and octahedral sites in the spinel structure. MnFe,O4 and Mn,FeOy, are ferrimagnetic under ambient conditions. The

high-pressure postspinel polymorph is paramagnetic. Electrical conductivity shows metallization in postspinel from

semiconductor under extreme conditions.
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Relations between Kyushu and the other places from a view point of age of Cretaceous
granitoids.
Yukiyasu TSUTSUMI* and Kenichiro TANI (Natl. Mus. Nat. Sci.)

New 81 data of zircon U-Pb age were obtained from Cretaceous granitoids in Kyushu, southwest Japan over the past 3 years.

The data clarify that the ages of Cretaceous granitoids in Kyusyu become older toward both of continental and oceanic sides,

from central part of northern Kyushu. Ages of Cretaceous granitoids become younger toward continental side in Chugoku-

Shikoku region, southwest Japan, whereas become older toward continental side in Korean Peninsula. Considering

paleogeography before Japan Sea opening, these were “fragments” of the aging tendency toward continental side and oceanic

side, and the tendency of Kyushu is considered to be the “edge” of the age distribution which has both of them.

TN FFFAE RO E Rb-Sr 28 A
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Keywords: zircon, age distribution, Cretaceous, Kyushu, Korean Peninsula
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granitoids before Japan Sea formation.
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Magmatic processes and geochemical characteristics of Tsubashiki diorite complex,
Sanyo belt, Shimonoseki, Yamaguchi Prefecture
Owada, M.* (Yamaguchi Univ.), Matsumoto, S. (Kikukawa Junior high school), Kamei, A. (Shimane Univ.)

The Tsubashiki diorite complex is situated in the Sanyo belt, Yamaguchi Prefecture, southwest Japan. The complex
consists mainly of the diorite, quartz diorite, and tonalite, in terms of mineral assemblage and modal compositions.

The whole-rock compositions make monotonous trends in variation diagrams, and their Sr—Nd isotopic
compositions corrected to 90 Ma deduced from biotite K—Ar dating are homogeneous with the values similar to the
bulk earth. The mass balance calculation and Rayleigh fractionation model indicate that the geochemical variations

of diorite complex were caused by fractional crystallization from a single parental magma. The Tsubashiki diorite
complex geochemically shares the previously activated north Kyushu batholiths rather than the plutonic rocks from
the Sanyo belt. It is inferred that the petrogenetic processes partly take over the features from the north Kyushu

magmatic activity.
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Provenance study of obsidian from Oki-Dogo and Northern Kyushu, SW Japan
Kamei, A.* (Shimane Univ.), lioka, N. (Nihon Chiken Co.,Ltd), Suda, Y. (Nagasaki Univ.), Naito K (Chiba Univ.)

The provenance study of obsidian is to estimate the geologic origin of obsidian artifacts excavated from
archeological sites. The chemical composition of obsidian is used as one of critical tools that can help trace possible
exchange and trade routes by linking artifacts found on sites with their geological sources.

This study has investigated geochemical methods for estimating the obsidian sources of Oki-Dogo and
Northern Kyushu. The number of sources examined is a total of 28. First, the Nb and Ti contents of the obsidians
are pretty effective in dividing the OKki/IKi origins from the Northern Kyushu origins. The next, Si, Ti, Fe, Mn, Nb,
Rb, Sr, Y, and Zr are particularly valuable in classifying the Oki and Iki obsidians. In contrast, Si, Ti, Fe, Mn, Ba,
Rb, Sr, and Zr have high functionality in discriminating the Northern Kyushu obsidians. New discrimination
diagrams using these elements have been established, making the obsidian artifacts provenance of Oki-Dogo and
Northern Kyushu understandable. In addition, we also examined a method for determining the origin of obsidians
by clustering technique. This method is able to promptly refine the origins using multiple elements. However, the
technique was also shown that the origins of some obsidians could not be narrowed down. The unclear can be
resolved by using together the discrimination diagrams described above. The combination of the clustering and the
discrimination diagrams seems to be most effective for the rapid and accurate estimation of the obsidian provenance.
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Crystallization experiments of supercooled rhyolitic melt

Tamotsu Sugawara*, Shumpei Yoshimura (Hokkaido University)

We conducted crystallization experiments of rhyolitic melt under subsolidus conditions. Results showed

that various types of crystals were formed in the sample. A cristobalite layer was formed on the sample

surface and a spherulite layer developed inward on the cristobalite layer. Spherulites also formed in the

interior of the sample. Vesicularity of the melt increased with time as a result of secondary boiling driven

by spherulite formation.

XU HIT BB 1 5 O N TRITIRNS b B L JE T
DIRR R I RIR DI RS RET D, Fle, BERE W
EHTE E DB AYRR I 7L — R K%
FRAESHDIILRDHD. EREEDIY R LIR T 5% B
IZBAERL TWB Rl RS HY. B EIRAR DR R E
HBIOZ U T DAL MD R IR 238
FIEDOERB L BRTHILEE AN TS
(Fink and Manley, 1987), LAL. #f b0 kil
BEDIRHETRIY, EOINTHBIEEEZD

PITE BRTHFES N TORN, ZTTARFETIE.

VR TR N R 2 B R T 380 B S i CHRAUA - AL
rOFERALERZ T, HibE RO IY
JiiNTz,

EBRF LRI A KT T AF 2—T Tk,
FRCEE T T X G I3RS ) kLK
T P A7 AT 22 B AL, 800-900°C, 6-216 h
DL TEBEIToI, ZOLELFEDNIELBK
100 KJEITRBEHE AT DkDREFHIL I,
RER EBEMITITHS HERIASTE RS TV,
BERTIZZ VARV A DADE ., ZDHRNC
BRI — SNSRI @A RS, EBHL N

Keywords: crystallization, cristobalite, spherulite, secondary boiling
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ARSI, @ElEotz. . Thaixnzatel
NERIZIZANVSIZER A TE B S Tz SO0
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SNTDH, REZONMITERB D@ SNz
DI ATOWTIBIER A h TH B,
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Evolution of magma plumbing system beneath a submarine caldera after
the Akahoya eruption at Kikai volcano

Morihisa Hamada™, Takeshi Hanyu, Iona McIntosh, Maria Luisa G. Tejada, Qing Chang, Takashi Miyazaki,
Kenta Ueki, Bogdan S. Vaglarov, Tomoki Sato, Jun-Ichi Kimura, Satoru Tanaka (JAMSTEC), Katsuya
Kaneko, Koji Kiyosugi, Reina Nakaoka, Kimihioro Nishimura, Nobukazu Seama, Keiko Suzuki-Kamata,

Yoshiyuki Tatsumi (Kobe University)

Kikai submarine caldera in SW Japan has undergone many eruptions, including catastrophic caldera-forming
eruptions. It exhibits a double-caldera structure and consists of a giant rhyolitic lava dome (~32 km?®) and satellite
volcanic cones. We have conducted research cruises to Kikai caldera to unveil its history of eruptions and to
monitor its current volcanic activities. We will report analytical results of volcanic rocks dredged from Kikai
submarine caldera and satellite volcanic cones, estimate P-7 conditions of magmas, and discuss evolution of the

magma plumbing system.

MEE®N

WHRYBE D VT F1%, 7300 ERTOERE K TH
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REFITIL R CRRAM I 2 580 L T & 72, AKX T,
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Wa F—2 OO kA ENSEERL TX -
FEHT, 280 Si02 &H &S 68~71 wt. % D it fila
THY, WRHILTZIHiF 5 THiEE%S) (2200
FERTLARE) OWHUSEE DY) & [ AR A 7~

Keywords: Kikai caldera, Akahoya eruption, post-caldera volcanism
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Structural state of plagioclase within volcanic ash erupted from Sakurajima volcano
during December 2020 to June 2021

Tomoaki Matsui*, Tsuyoshi Tateyama (Kagoshima Univ. Educ.)

Plagioclases in ash from Sakurajima volcano were investigated to monitor the volcanic activity. Samples were
collected from Dec 2020 to Jun 2021 at Kurokami Elementary, about 5 km east-northeast of Minami-dake crater
of the volcano. Plagioclases in the samples were collected by magnetic and heavy liquid separation, and analyzed
by X-ray diffraction to estimate their degree of structural order. Diffraction data suggest that the structural state

changed with eruption frequency during this period.
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Keywords: Sakurajima, volcanic ash, plagioclase, powder X-ray diffraction, structural state
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Determination of chemical composition of andesite endmember magmas produced by
magma mixing
Ikuo Okada*, Tomoyuki Shibata, Masako Yoshikawa (Hiroshima Univ.), Hidemi Ishibashi (Shizuoka Univ.),
Takeshi Sugimoto (Geothermal Engineering Co., Ltd.), Yasutaka Hayasaka (Hiroshima Univ.)
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Geochemical features of crustal xenoliths in dacite of Hime-shima volcanic group,
Oita Prefecture, Southwest Japan,
and their relationship to Quaternary magma evolution processes.
Takehiro HIRAYAMA* (Hiroshima Univ.), Tomoyuki SHIBATA (Hiroshima Univ.), Masako YOSHIKAWA
(Hiroshima Univ.), Yasutaka HAYASAKA (Hiroshima Univ.), Kaushik DAS (Hiroshima Univ.) and Keiji
TAKEMURA (Kyoto Univ.)

The Hime-shima volcanic group (HVG) is composed of seven volcanoes; Omi, Yahazudake, Kane,
Ukisu, Shiroyama, Darumayama, and Inazumi volcanoes. HVG is located offshore of Kunisaki Peninsula, western
Seto Inland Sea, Oita Prefecture. Granitic and gabbroic xenoliths have been found within dacitic lavas in the HVG
(Itoh et al., 1997). The HVG is located near the boundary between the Ryoke and Sangun belts. Hence, the HVG
and crustal xenoliths hold the crucial key to constraining the distribution of Ryoke and Sangun belts in Kyushu.
We conducted petrography, major and trace element compositional analyses, and zircon U-Pb geochronological
analysis to pinpoint which one of the three belts, i.e., the Akiyoshi belt, the Sangun belt, and the Ryoke belt is
located directly under the HVG. This also helps to clarify the geological structure of Kyushu, which is covered by
volcanic eruptions and is in an uncertain state. We found metamorphic, volcanic, and sedimentary xenoliths in
addition to plutonic xenoliths from boulders on the coastline near Kane Lava of the HVG. Lithologically, the
basaltic andesite and tuffaceous sandstone were quite similar to those of the basement rocks of HVG. The MORB
(mid-ocean ridge basalt) normalized trace element pattern of the basaltic andesite is similar to that of the volcanic
rocks from the Futago-yama volcano, which are widely distributed in Kunisaki peninsular. Also, the trace element
pattern of tuffaceous sandstone for xenolith from HVG is similar in shape to that of volcanic rocks of Futago-
yama volcano, although its concentration is low. The geochemical characteristics of gabbro xenoliths showed a
strong similarity to those of the Ryoke belt. From the zircon in the gneiss xenolith, the U-Pb age of ca. 111 Ma is
obtained. While the U-Pb ages with high Th/U ratios are obtained from 188 Ma and 195 Ma. These results
suggested that the xenoliths from HVG were derived from the rocks of the basement made of the Ryoke belt, and
hence, the tectonic zone beneath the HVG is supposed to be the Ryoke belt. It can be pointed out that the
distribution area of the Ryoke belt may be more to the north in Kyushu, as the Ryoke belt extends directly below
the HVG. We will also discuss whether these crustal xenoliths have influenced the magma evolution process of
the HVG.
Keywords: xenolith, volcano, trace element, magma evolution process
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Reactivation processes of shallow magma reservoir in latest magmatic eruption,
Azuma volcano

Masao Ban* *

Shun Kanno * Motohiro Sato * Takumi Imura (Yamagata Univ.)

Petrologic study of the latest magmatic unit in Azuma volcano was performed to reveal reactivation processes

of the shallow mushy magma. The mushy body acquired repeated injections of mafic magmas from depth and partly

remobilized. The mobilized part was mixed with the mafic magma to form intermediate magmas. The mobilized

and intermediate parts grew over time. When growing front of these reached near the top part of mushy body, these

were mixed/mingled and erupted by further injection of mafic magma.
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Estimation of emplacement depth of granitoid pluton using melt inclusions in zircon:
An example of the Miuchi pluton, Ehime Prefecture
Yuka Taniwaki*, Kazuya Shimoooka and Satoshi Saito (Ehime Univ.)
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Mineral and whole-rock chemical composition of felsic rocks distribute on
Kajishima, Ehime Prefecture, Southwest Japan.
Kazuya SHIMOOKA*(Ehime Univ.), Yasuhiro OGITA(JAEA), Satoshi SAITO(Ehime Univ.)
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Natural and numerical considerations of water budget of the caldera-forming
magmas in Naruko volcano, Northeast Japan.

Alexey Kotov* !, Satoshi Okumura?, Kenji Shimizu?3, Isoji Miyagi* Masaoki Uno !, Noriyoshi Tsuchiya®
L GSES, Tohoku Univ, 2. GSS, Tohoku Univ., * JAMSTEC, * AIST

This study is aimed at establishing the petrological features of the origin of the caldera-forming magmas of
the Naruko volcano, as well as estimating the amount of H,O accumulated in the magma chamber during evolution.
Naruko caldera was formed by two eruptions: the Nizaka pyroclastic flow (c. 72 ka) and the Yanagisawa pyroclastic
flow (c. 45 ka). The pumice stones of both eruptions are rhyolites (K20 1.5-1.8 wt %). Total erupted volume around
12.5 kmd. Phenocrysts in the mineral assemblage are plagioclase, hypersthene, quartz, magnetite, and ilmenite,
which are immersed in a glassy groundmass. Low-Al Mg-Hornblend occurs as phenocryst in Yanagisawa tuffs but
absent in Nizaka tuff.

Volatile concentration in melt inclusion (MI) and groundmass glasses were measured using SIMS. Volatiles
content in Mls from Nizaka phenocrysts of 4.3-5.9 wt % H,0, CO, <18 ppm, Cl 1.1-2.0 wt %, S <30 ppm. Volatiles
content in Mls from Yanagisawa phenocrysts of 4.5-5.0 wt % H.0, CO, < 20 ppm, Cl 1.2-1.8 wt %, S <40 ppm.
Melts from both eruptions are H,O- saturated. Using VolitileCalc (Newman and Lowenster, 2002) we estimated
minimum saturated pressure for the melts of 1-2 kbars. Using several mineralogical barometers, we estimated
pressure of 1.0-3.0 kbars for both eruptions. These estimations correspond to shallow magma chamber conditions
(2.5-5.5 km depth), which are consistent with geophysical studies (Okada et al., 2014; Ogawa et al., 2014).

Based on several thermometers, Nizaka magmas has been formed under 790-830 °C and oxygen fugacity
of ANNO to ANNO-0.45. However, a significant heating of magmas to a level of 870°C at the early stages of
formation initiated the crystallization of specific mineral assemblage of high-Ca plagioclase and High-Mg
orthopyroxene and removed amphibole from its stability field. Thus, amphibole was taken out of its field of stability
in early Nizaka magmas due to increasing of temperature. The subsequent drop of temperature didn’t lead to the
resumption of amphibole crystallization, since melts were depleted of Mg. Crystallization of the Yanagisawa
magmas also occurred under the influence of heating of more primitive magmas, which is expressed in the rhythmic
zoning of minerals and olivine finds, however, the range of temperature variations is narrow between 800-840 °C,
in slightly more oxidized conditions (ANNO+0,5), which allowed the amphibole to stabilize in the last stages of
magma evolution.

We applied Rhyolite-MELTS (Gualda et al., 2012) to modelling equilibrium batch crystallization of the
most primitive known rock on the Naruko volcano. The most primitive composition of the basaltic andesite xenolith
(54.7 wt% SiO») described in (Ban et al. 2005, sample TR-4) was taken as the starting composition. Modeling shows
that the crystallization of 75-80 wt % Naruko basaltic andesites to temperatures of 800-810 °C, at a pressure of 1.5-
2.0 kbar, QFM+2 and initial H2O content of 5.0 wt% H»O successfully reproduces the composition of the Nizaka
magmas with a bulk H,O content of about 4.9-6.0 wt %. In addition to prove the relationship between primitive
magmas and Naruko caldera rhyolites, this modeling also allows us to suggest that the volume of water that is
accumulated in melts corresponds to only 20 wt % of all H,O that was obtained during the generation of rhyolites,
however, it is not fixed in the compositions of melts due to limited water solubility in shallow conditions.

Based on petrographic data, melt/mineral volume ratios, MELTS results and H2O content data, we have
attempted to estimate the bulk volume of H,O accumulated in the Naruko magmas. The total amount of H,O stored
in the chamber (dissolved in the melt) is 1.15*%10° tons, but bulk amount of H,O (dissolved in the melt and separated
as fluid during fractional crystallization) is 5.74-10° tons. Taking that the time difference between two eruptions is
27 ka, we estimated total water input into the Yanagisawa magma chamber during this time relatively to arc length.
Such estimates of the accumulation time are preliminary and probably provide the minimum estimates. But
mineralogical futures of the Yanagisawa tuffs allow us to suggest that it is newly formed magma during the period
between the Nizaka eruption and Yanagisawa eruption (27 ka). Based on the above, the H,O input into the upper
crust is estimated at 4.82 t/yr/Marc_lengtn) based on only accumulation in melt and 29.1 t/yr/Marc_lengtny based on bulk
amount of H,O including separated fluid. Arc length was taken based on assumption that the diameter of the magma
chamber equal to the distance between caldera rims (7 km). (Kimura and Nakajima, 2014) estimated the total H.O
flux into the crust in NE Honshu subduction zone is ~13 t/y/m. Regarding this data, we conclude that one caldera-
forming magma system can serve as a spot for discharge of the subduction zone by volatiles, i.e., as a place through
which more H;O is realized per unit time than on average accumulates in the island arc.

Keywords: Caldera eruptions, Water content, Water flux, Rhyolite-MELTS
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