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Symmetry of iridescent garnets from Tenkawa, Nara Prefecture, Japan
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Grossular (Ca3AI2Si3012) - andradite (Ca3Fe3+2Si3012) garnet solid solutions (space group, la-3d),
termed grandite series, often exhibit optical birefringence and iridescence. Iridescent garnets (rainbow
garnet) is a variety name for the iridescent Fe3+-rich grandite. Shimobayashi et. al (2005) examined the
iridescent garnets from Tenkawa, Nara Prefecture, Japan and they reported the presence of fine lamellar
texture (ca. 100-300 nm in thickness) with small differences in chemical composition (Al/Fe3+ ratio) by
transmission electron microscope (TEM). They also suggested that Al-rich fine lamella should be reduced
in symmetry from cubic system, but they did not show the direct evidence of the symmetry reduction. Our
previous study (Chang et al., 2016) reported that extra reflections, 110, 200, 411 and so on, to break the
symmetry of la-3d were detected, in selected area electron diffraction (SAD) patterns from Al-rich fine
lamellae. In this study, we examine convergent-beam electron diffraction (CBED) method in addition to
SAD method by TEM to investigate the symmetry of same iridescent garnet from Tenkawa.

A thin section (100 um thickness) cut parallel to the (001) face through the center of the crystal was
prepared from an euhedral single crystal of iridescent garnet with well-developed rhombic dodecahedral
{110} facets. TEM specimens with various crystal planes, (001), (1-10), and (111) were prepared from the
thin section by using a focused ion beam technique (FIB, FEI: Quanta 200 3DS) and then TEM (JEOL
JEM-2100F) observation was carried out to investigate the symmetry.

SAD patterns obtained from Fe-rich fine lamellae reveals that the la-3d symmetry retains as the usual
garnet and extra reflections did not appear, although 200 and 020 reflections appear for multiple
(double) diffraction. On the other hand, in SAD patterns from Al-rich fine lamellae, extra reflections, 110,
200, 411 and so on, to break the symmetry of space group (la-3d) were detected, indicating that a-glide
and d-glide planes should be lost. However, all reflections satisfy the reflection condition of body
centered lattice (I-lattice, hkl; h+k+I=even). Furthermore, the each intensities of 110, -110, -1-10 and
1-10 have different counts and this indicate that symmetry in this area does not have fourfold rotation
axis. CBED pattern in (111) TEM sample indicates no threefold rotation axis and CBED in (001) sample
shows no mirror planes perpendicular to a- and b-axes and no twofold rotation angle parallel to a-, b- and
c-axes. Moreover, CBED in (1-10) also shows no mirror planes perpendicular to c-axis. These results
indicate crystal family of this Al-rich fine lamella is triclinic and lattice type is I-lattice and suggest the
space group is I-1 or I1.

Reference
Shimobayashi et al. (2005) Abstracts of Annual Meeting of the Mineralogical Society of Japan ,p80.
Chang et al. (2016) Japan Geoscience Union MEETING 2016, SCG56-P04
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Almost all of the high temperature-high pressure (HTHP) synthetic diamonds have yellow tone, which is
discussed and solved in this thesis. The yellow synthetic diamond samples are tested with UV -visible light
spectrophotometer, micro-infrared spectroscopy, cathode luminescence and other large equipments. We
focus on high temperature and high pressure conditions changing, and the following conclusions are
made :In the high temperature under vacuum pressure, diamond is not in the stable phase region,
graphite can easily occur. Under experimental high temperature and pressure conditions (1500-1600 C,
7.50GPa), the color of samples in this thesis have changed, the yellow tone has been obviously
decreased, and the experiment is repeatable. Micro-infrared spectroscopy reveals, significant peak
intensity and position changes occurred in 1100-1500cm™ spectral region of nitrogen. UV - visible
spectrophotometer test of the samples before and after experiment shows that the color has changed, the
samples become light-colored. Synthetic diamonds at HTHP treatment changes occurred in diamond type
from laA + |b to laAB + Ib. The band theory can explain the reasons for diamond’ s coloration.
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Ghost zones in sediment-hosted copper deposits
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A Novel Analysis Framework for Particle Morphological Classification
of Mineral Ore Using A Statistical Raman Analysis and X-ray Diffraction
Analysis.
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[Introduction]

Mineral ores extracted by mining go through a milling process before ore dressing. An important factor
in both milling and ore dressing operations is the determination of the particle size distribution of the
materials being processed, commonly referred to as particle size analysis. An elemental analysis
technique such as X- ray based analytic technics and destructive wet chemical analysis can determine the
quantity of mineral species present in the ore. Especially, X ray diffraction analysis (XRD) is commonly
used as non-destructive and high sensitive analysis to investigate of a component analysis of minerals in
ore based on the assumption methodologies such as Rietveld quantitative analysis. However, these
existing chemical and elemental analysis methods do not allow the study of the composition of individual
particles of different size and shape. Our group had been reported for capability of the statistical Raman
spectroscopic method (SRS) is novel approach which can resolve this problem [1]. Using this method the
Raman spectra of several hundred particles is determined after size and shape classification of each
individual particle by an automated particle image analysis (APIA). Raman spectroscopy can be used to
acquire the spectra of any inorganic compounds such as metal oxides and nitrides which are Raman
active. Many mineral resources are mined as inorganic compounds. Therefore, Raman spectroscopy can
be used for the identification of the chemical composition of mineral ores. Using SRS method described
herein, it is possible to calculate the particle size distribution and proportion by mass or volume of each
chemical component or mineral species based on Raman spectroscopic information. However, most of
drawback of SRS method is not allow to determine for the absolute vale of component in mineral ore,
therefore, XRD is needed as complementally method. This study will report and discuss the capability
about a combined novel analytical framework of SRS method and XRD using iron ore as a model material.

[Material and Method]

Iron ore samples were purchased from a vendor. These samples had been through the ore dressing

process. XRD was carried out using an Empyrean (PANalytical, Netherland) equipped Cu Ko X ray source,
performed over a range of 200<2 6 <1000, with a step size was 0.026. To make sure averaging sample
information due to a powder segregation, a sample spinner was used. SRS analysis was carried out using a
Morphologi G3-ID instrument (Malvern Instruments, UK) equipped with a dry powder sample dispersion
unit (SDU) and Raman module. The laser wavelength of Raman excitation was 785nm the laser power was
less than 5mW. Iron ore dry powder samples were dispersed using the SDU using a short duration pulse of
compressed air. Measurements were made automatically using Standard Operating Procedures (SOPs)
which define the software and hardware settings used. Measurement sample was dispersed on to glass
plate as sample carrier which was minimized environmental exposure by the enclosed sample chamber
unit. Particle identification by Raman analysis used the spectrum correlation coefficient approach.
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[Results and Discussion]

A qualitative analysis by XRD profile had suggested for that sample were including of a polymorphic Iron
oxides such as Fe203, F30, Fe304 and hydroxide F30(OH). Population of component were Iron Oxide
93.7%, Magnetite 1.5% , Goethite 1.7% and Quartz 3.1% were investigated which were calculated based
on Rietveld quantitative analysis. Raman spectrum SRS analysis was performed to investigate of the
population analysis on several size fractionated based on Raman spectrum classification and APIA
analysis.

[Summary]

This report illustrated the application and capability of a combined novel analytical framework of SRS
method and XRD.

[1] Sasakura D, Hayauchi A., “A Novel Approach for the Classification of Mineral Ore Particles by A
Statistical Raman Spectroscopic Method” ., SCG-6-11, JoGu Annual Conference 2017, Yokohama,
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Thermal history of lithospheric mantle: Mantle xenolith from Colorado
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Mantle convection plays an important role in heat and mass transportation from the deep earth to the
surface. It is thus important to understand the thermal state of the mantle and its temporal changes, direct
information of which may be obtained from fragments of the mantle brought to the surfeace by magmas,
usually called “mantle xenoliths” . We study the mantle xenolith from continental lithosphere to reveal
dynamics of chemical and thermal interaction taking place near the lithosphere asthenosphere boundary
in the continental region. The target area is the Thumb in the Navajo volcanic field in the Colorado
Plateau of the North America continent (Ehrenberg,1982). Five xenolith samples from the Thumb were
thoroughly examined by using optical microscope, electron probe micro analyzer (EPMA), and
field-emission secondary election microscope(FE-SEM). Our strategy is quantitative comparison of
microstructures and mineral chemical compositions among examined xenolith to reveal their depth
variation of thermal, chemical, and rheological properties

Examined five samples are two garnet lherzolite, garnet harzburgite, without fine-grained portions, and
the other contains fine-grained recrystallized olivine in various amounts. Previous study (Ehrenberg,1982)
argued that the mantle xenolith from the Thumb are equilibrated at various temperature with almost no
systematic variation in the depth of xenolith derivation. The five samples analyzed this study show a wide
variation in CaO contents in olivine from 0.0270.08 wt.%. A garnet Iherzolite sample with lower CaO
contents in olivine (0.0370.04 wt.%) contains clinopyroxene and orthopyroxene with strong zoning
characterized by enrichment of Al and Ca towards the rim. Garnet grains in the sample shows extensive
decomposition via reaction with olivine into aggregates consisting of spinel and pyroxenes with diverse
size change: coarse in the outer margin (“several tens of micrometer) and very fine near the contact with
relict intact garnet ("1 micrometer). The pyroxene zoning and breakdown texture of garnet suggest that
the xenolith underwent heating or decompression before this mantle xenolith was brought to the surface
by the host minett. Preliminary geothermobarometry has revealed pressure-temperature correlation, from
which the xenoliths records the temperature variation of “200°C over the pressure range of “25GPa. The
estimated pressure correlates with various textural features, such as size of recrystallized olivine, which
decreases with depth . They also show correlations with mineral chemical parameters, such as forsterite
content of olivine, which increases with depth, suggesting that the lithosphere is more depleted with
depth .
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Large igneous provinces (LIPs) are produced by some of the largest known volcanic episodes on our
planet. The Emeishan LIP in SW China is one of the most significant LIPs in the world as it comprises
several world-class giant V-Ti magnetite deposits and possesses some Cu-Ni-(PGE) sulphide deposits. In
addition, the Emeishan LIP is thought to be one of the best examples of a LIP generated by a mantle
plume. Furthermore, the Emeishan volcanism might have caused the end-Guadalupian mass extinction. In
the last few decades, numerous petrological, geochemical, paleontological, paleomagnetic, geophysical,
geochronological, and mineral deposit studies have been conducted on the Emeishan LIP. Despite the
breadth of understanding, there are still many controversies concerning the compositions of the primary
magmas, the lithology of their sources, and the melting processes in the sources. It has long been
believed that the source of the Emeishan basalts is peridotite, either from a mantle plume or the
sub-continental lithosphere. Olivine-hosted melt inclusions within lava retain information regarding the
lava’ s primary magma compositions and mantle sources. Thus, they can be used to infer the nature of
the mantle sources of large igneous provinces, which is still not well known and of the subject of debate.
We have analyzed the chemical compositions and Pb isotopic ratios of olivine-hosted melt inclusions in
the Dali picrites, Emeishan Large Igneous Province (LIP), SW China. These are the first in-situ Pb isotope
data measured for melt inclusions found in the Emeishan picrites and allow new constraints to be placed
on the source lithology of the Emeishan LIP. The melt inclusions show chemical compositional variations,
spanning low-, intermediate- and high-Ti compositions, while their host whole rocks are restricted to the
intermediate-Ti compositions. Together with the relatively constant Pb isotope ratios of the melt
inclusions, the compositional variations suggest that the low-, intermediate- and high-Ti melts were
derived from compositionally similar sources. The geochemical characteristics of melt inclusions, their
host olivines, and whole-rocks from the Emeishan LIP indicate that Ca, Al, Mn, Yb, and Lu behave
compatibly, and Ti, Rb, Sr, Zr, and Nb behave incompatibly during partial melting, requiring a pyroxenite
source for the Emeishin LIP. The wide range of Ti contents in the melt inclusions and whole-rocks of the
Emeishan basalts reflects different degrees of partial melting in the pyroxenite source at different depths
in the melting column. The Pb isotope compositions of the melt inclusions and the OIB-like trace element
compositions of the Emeishan basalts imply that mixing of a recycled ancient oceanic crust (EM1-like)
component with a peridotite component from the lower mantle (FOZO-like component) could have
underwent solid-state reaction, producing a secondary pyroxenite source that was subsequently partially
melted to form the basalts. This new model of pyroxenite melting could explain the geochemical
variations among the low-, intermediate- and high-Ti basalts for the Emeishan LIP and challenges the
prevailing belief that the source of the Emeishan basalts is peridotite.

Keywords: large igneous province, pyroxenite source, Pb isotope of melt inclusion, olivine-hosted melt
inclusion, mantle plume
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Crustal assimilation is one of the important magmatic processes especially for arc magmas. This process is
well-illustrated at Mt. Tsukumo in NE Shikoku, SW Japan. Mt. Tsukumo is a small volcanic neck composed
of Miocene andesites (Setouchi volcanic rocks), which locally contains partially melted granitic xenoliths
(10-60 cm). By using the samples, we examined the petrological and geochemical evolution during
xenolith assimilation on sub-meter scale.

A suite of rock samples indicates that xenolith assimilation proceeds through disequilibrium melting of
granitic xenoliths and subsequent mixing of xenolith-derived porphyritic magmas with host andesitic
magmas. Minerals in xenoliths are separated along phase boundary by melting, and further broken into
smaller pieces by injection of partial melt into thin fractures. These minerals except for quartz
progressively change their texture and composition through dissolution and precipitation. The partial
melts in xenoliths, now observed as fresh glass, show diffusion-controlled compositional variations, and its
heterogeneity is significant in Al,O, and SiO,. The heterogeneity of melt remains even under moderate
degree of melting ("40%). Observation suggests that partially melted xenoliths behave as magma, not rigid
material, when the melt proportion exceeds 50 vol%. Thus, the xenolith-derived magmas mix with host
andesitic magmas to form a mixing zone surrounding xenoliths. This mixing event erases the
diffusion-controlled compositional heterogeneity of partial melts. Consequently, compositions of
assimilated magmas are approximated by binary mixing of the host andesitic magmas with the
xenolith-derived magmas that experienced >50 % melting.

The Setouchi volcanic rocks, including high-Mg andesites, often contain quartz and feldspar xenocrysts,
which are probably from Cretaceous granitic basement. This study suggests that the volume of granitic
xenolith-derived melts cryptically mixed with host magmas is more than double of the observed xenocryst
abundance. In addition, occurrence of quartz xenocryst should be investigated whether they were derived
from partially-melted xenoliths or non-melted xenoliths. Quartz is easily separated from other
granite-forming minerals at the early stage of partial melting. Thus, isolated quartz xenocrysts dispersed in
host magmas could be derived from partially-melted xenoliths. If quartz form an aggregate with other
mineral phases such as feldspar and biotite, these minerals would be entrained by mechanical breakoff of
non-melted xenoliths.
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Fig.1 Stratigraphic variation of plagioclase average
aspect ratio in the Kayaoka dolerite sheet.

©2017. Japan Geoscience Union. All Right Reserved. - SCG73-09 -



SCG73-10 JpGU-AGU Joint Meeting 2017

mERdt LILth, MERESEHICHFEOLNIZ2EREEHEOY LI VU-PbER
& aalttZFREE

Petrochemistry and U-Pb zircon geochronology of felsic rocks from the
Kagura complex, south Kitakami Mauntains, Japan

TRER. BIEMS P ME MURBRA®
*Nobutaka Tsuchiya1, Tatsuro Adachiz, Nobuhiko Nakano?, Yasuhito Osanai?

1. BEFREYEZHMERE. 2. WNKRFERFRLBRT LT
1. Department of Geology, Faculty of Education, Iwate University, 2. Department of Earth Sciences, Faculty of Social
and Cultural Studies, Kyushu University

Mt EHIE~RGH S S OAEIPTIE, BHIEESEE (KEIEHN 1988) LU ENICHYST 2EEE
B, FEPRETIIKEEESEN TN ThERSE LTEHLTWS., BhEEEEHEIE, BEAHBRAD
BhgEIE % BRI 2EHE~BESEEEA TR ET2EAEET, REP MN—TILEREDHEE~E
REEHAZMHD. BIFEHN(2010) FZoTHa2EF—BIESE MY, £7H2ARIFN2013)IGRBIEETA
TA4FZ4 MEFLE., BHIBESEEIE, b LABEEMEEEIARE LIANWEREEAOIHE
tekE, BIEEMEE - FANVWE - NOZIAS - RLSM MHORZMEESEE, BLURRE - KL
4 MHSRYBKREREPHWEZIZIONEBHISARS (KILIED, 1988) . INHDRL A M PHRE
BiE, BRLCZENEEL SLMAATERBREEZONTWS (Ozawa, 1988; Mori et al., 1992) . T ETIC
BONTWEREERICIE, BHEESEEEERT DIZFANVEFTORILY T LY RHASD4E37-455 Mad
K-Ar £ (Shibata and Ozawa, 1992) , EFHIBOEFESEHEZEN T IIEANVEHRDERILY T L VR
D5 D421-484MaDK-Ar R, F/-RHE-RIRMBOXSFHRARSFOXEREILY TL Y RHS5D479MaD
K-Ar 48 (BZ2(Fh, 1992) AIESINTW ., £AETEED (2010) &, MNEBEOHEESSEFOD ~
AZTLABHROYIIIVLAICP-MS U-PbER & L T466:6Ma%k R L. UEDERBERRL, S, Bithg
BEABRBSLUZNICHY T 2EABEOERIIFT N RERRBTH B EEZONT WA, KIRETIE, #HEE
BEBICEENIHERESHEOYI I VU-POER EERIEZMEBICOWVWTIHRS,

HEEAEBEOEREESEDSY S, NEMEOEDICDOWT, EA¥HNMEARELE. ThdiEVnTnt
WV REEFEAEEFRVWIN—FTILE~AERKFETHY, BRIEME LTEREELEFRILY T LY RAE
®KTHs. ARFBRESICIILIELIZERRENSENS. 2EEZEMRTIE, SIO2ICEH#(61-74%), K20
(0.18-0.28%)& & U'Rb (4-6ppm)IcZ L < Z L <, SricZ LW (105-211ppm, AEMFEED—E Tl
576ppmIlET ) ENFHTH . ThOHDERBEENLDBMINAYIILAVERICOWVWT, UINKFELLR
HAXEFEIEDLA-ICPMS (Adachi et al., 2012)IC& > TV I VU-PbEREBE L. ZORER, h—F
JVEDH494+4Ma (n=18)8 L U'487+4Ma (n=26)D AV IA—F 14 PERHD, XE-AEEFEH 5500+4Ma
(n=19)DaYI—7T 4 PERMBONE. ThS5OEKIE, THEIFD, (2010) K& > TKRDH SN 7466Mak
YHEBALMMIEWL., SABLNEERDIBE2DO M—FILEHARIE, TEIEHLS (2010) IC& > TERAES
NEHRISEI0OOMURDOH AN SERSINAZEROBHEOEDTHY, TEIEH (2010) ICXBERITME
SHADERICE > TEESTZEDTHBEEZLNS.

SEEONAEREEHEOERIEH Y T PHRERBICHY L, St blLASHESINAAAMETORH
FEREEH, BNHKRREEZFMEDOEELZFNEE, BLUCRMMBEAEREADIRR)IGXRNZE ERE
DHEFET—HT 5. F£7=, BUEKEEPOKERIERE S (Sakashima et al., 2003), ERR—7 1 U —B LT
TRitEEam (ADEs, 2010) , RABHK &(Tagirietal, 2011), JLMAEZT DIK)IIFERE A (Sakashima et
al.,, 2003)D Y )L AV U-Pb SHRIMPER & £ IFIF—HT 2. ChoDREEEESDODERIE, BAFNEDEAA
HABBDEEEE LTREEHFVWEDTHS. IhdlE, RAEADHY T 7ROEEEEN —BER THEK
SINEENMEDOREEEETH D EEZLONDEIFIZD, 2010). ThEFTRBIEESESBEOERIETEEL
(2010)IC & %4666 MaZz ERQRIUE LTHI FERIEEEZZ ONTWE., LHLANS, MEESEHE TR
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LRBOBALEZEAONSZEREEOFRINBERIZTT I ENRALHER oD, HEEASHEDE

aa*
RIFAV TV TFHREFTHEHEZ EICRD., ThoDAY T PTEHERESBIGKREEBETRICELLZLL, &
D1%450MatBICSEEN L 7=k ETEESEE (H9450Ma; £ 4 KIFH, 2013;2014) L EH)I#EEEOEESE
(446-472Ma; NURIFH, 2014) N KREEMBEERDOTRICEOUHEART I EERNBHNTHS. ThdD
THEAHOEAFHMELZBALNCT S &, HERFBICEIT2ERBANEDHKDT I =7 RBICEDL
NTWEOL %A 27-DICEETHDEEZIOLND.

F—U—R:INIVERZSE L, AV T 74
Keywords: zircon geochronology, Kitakami Mountains, Cambrian
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a2 aAVICHXRXTBKBIET7 /X914 NOZEAULFICHEIERERBELE
BESHDEI

Crystal structure and electron density distribution of hydroxyapatite
from longgu (Fossilia Ossis Mastodi) in the Kampo medicine
prescription

BER W R NE—E BB RF )IE HEh®

*Yu Kurozumi', Junji Yamakawa', Kazuki Ogurl , Kyoko Takahashi®, Masaya Kawase”

1. EILKRE, 2. RIENAA FKRE, 3. KRKE
1. Okayama University, 2. Nagahama Bio-tec University, 3. Osaka University

Do aVIMEERDVEDT, KEMIBOILATHR ESINTWVWSE, BATHRET S 2vaVIiE
E2THEISBMAINLEETDTHZD, LATHI-HERDOHBENBIINTWVS, AR TIE. SLHFEH
BEEHNS) a0 IVOREMEEZFESZEEBMEL, VavaAVDEALAICHES BEREEDE (L EAN
7=

JavaAYORBBEPEFBESME., EREMBCTAELELZ/ A XDEWVWXRDT—4 =AWVWTHEL
7o XRDT—4 D/ 1 X{ER D 7= IZSavitzky-Golayix (Savitzky and Golay, 1964) %@ L7, EREE
RUOBFEEDHDOENTIZRIETAN-FP (Izumi and Momma, 2007) % B\ /=MEM/Rietveld;:xIc & > T
To7%,

ZOMETIE. FHEDERY 293V (rawpl) . Va2 aAVEKTHLAEDRpT). YoV aEERE
DEAUMATRLIZHD(KpT1). Rp1EKp1EZFNFNIEIEYIRLFILAED(Rptl. Kptl), &RKERIET /X
44 MSHA) Z AR,

XRDF—# IZRigaku RAD-CY R F LICE > TRIE L7z, XIRRIZT 7 74 N TEBILELZCuUKa ZEAL
foo EEEHIZ260=2"~120"T, BERT v FIEIZ0.02°, 1 RF v THEY2BHTRHELR, YavdIVsE
BT 5 EREMITKEBIET /R4 MHA)THB EREL .

a2V OREMEORFT S LUBFRAMEZTET 27-DICERBECETEESMDOLBINBETH
%, LHLAHRTOMEM/RietvelEICE 2BEFEELFISEFREICLZ2EFEEDH & DLLERETICIE
T+oLRBETHZEEZLND,

PO,MEADEFEEAMOMRICEIVWTIIL—TH1F T2 & (rawpl. Rptl. Kptl. SHA) &

(Rpl. Kp1) 22T bhiz, TDZeML, —EEFUNAERET I & TEENEILL., BYRLAA
THETDHBEICR> TWKDTIRBVWAEEZONS, /oo RpTDXRDNY —VIFHAL ZELZE—I D
BWI EDHERTE L,

SEDEEE LT, XRDNXY—VDRIEDHEEELEITEZ &, )i aAYDXRDNNY—VDHAE RS

E—JDiEDORE. 420y hDYavIdYDREELBFREN BTSN,

F—O—K:Yaoay, EAHLA, MEM/Rietveld, KEBIELT7 /X4 1 K
Keywords: longgu, Kampo medicine prescription, MEM/Rietveld, hydroxyapatite
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Babingtonite with epitaxial hedenbergite whiskers

kB EET ER A

*Mariko Nagashima', Daisuke Hamane®

1. LOKRZXRFRAIKFEHERRL, 2. RRKXEYER AR
1. Graduate school of Sciences and Technology for Innovation, Yamaguchi University, 2. The institute for Solid State
Physics, the University of Tokyo

Babingtonite, CazFe2+Fe3+[Si5014(OH)], is a hydrous pyroxenoid group mineral consisting of chains built
from five twisted SiO,, tetrahedra. It typically occurs in hydrothermally altered zeolite-dominant veins and
cavities in basic igneous rocks, and in skarn deposits. Clinopyroxene with diopside-hedenbergite
component, Ca(Mg, Fe2+)Si206, also occurs in skarns. Although it does commonly not coexist with
babingtonite, clinopyroxene whiskers rarely grow on babingtonite. However, their relationship has not
been confirmed directly because of the difficulty of simultaneous determination of atomic arrangement in
both minerals. In this study, the platy babingtonite (dark green in color) overgrown by clinopyroxene
whiskers from two different localities were investigated: (1) Arvigo, Grisons, Switzerland and (2)
Kreimbach/Kaulbach, Kaiserslautern, Germany, using transmission electron microscope (TEM) to
understand their relationship and formation process. In the both specimens, the boundary between
babingtonite and hedenbergite was sharply defined. The relationship of babingtonite (Bab) and
hedenbergite (Hd) was determined as Bab[100]//Hd[112] in the Arvigo and Bab[-100]//Hd[1-12] in the
Kreimbach/Kaulbach specimen. Diffractions derived from Bab(031) and Hd(02-1) in the Arvigo, and
Bab(031) and Hd(021) in the Kreimbach/Kaulbach sample were observed at the identical position. Their
topological relationship can be explained by their crystal structures. The reciprocity between babingtonite
and hedenbergite is governed by the direction of the SiO,-tetrahedral chain, and the configuration of
octahedra and meets the requirement to associate both structures. A five-periodic chain of babingtonite
harmoniously transitions into a two-periodic chain of hedenbergite. The octahedral cluster consisting four
octahedra of babingtonite continuously transforms to the octahedral chain in hedenbergite. Therefore,
hedenbergite is apparently an epitaxial phase grown on {010} of the platy babingtonite basal. The
occurrences of babingtonite with epitaxial hedenbergite imply that they are essentially formed within the
babingtonite stability field. At the initial stage, babingtonite formed under high fO, and water saturated
condition. Subsequently, slight fluctuation, in particular in fO,, possibly promoted the nucleation of
hedenbergite crystals on {010} of pre-existing babingtonite, leading to the epitaxial relation. Hedenbergite
whiskers tend to be getting shorter from the centre to the edge of the babingtonite plate in both Arvigo
and Kreimbach/Kaulbach specimens, suggesting that the crystal growth of babingtonite continued during
hedenbergite formation.

F—O—K:NRNEVIMVA, TEM, IEYF vILEER
Keywords: babingtonite, TEM, epitaxy
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L —H —FiE DB oM (LIBS)IC K 29D EMBE LA B D=5
DT LR

Preliminary srudy on analysis of minerals by laser-induced breakdown
specroscopy(LIBS) for application to forensic geology

“fH BF
*Ritsuko Sugita1

1. R ERMRm
1. National Research Institute of Police Science

LREBICS T EMEZNANOERBINOZODNITEE LT, L—YF—FELBONO(LIBS)EE
ICEBEMDINTEFH AT AFERTIHIREETHOFENHAROBREHRET 5,

IHTICIEApplied Spectratt BJ2008 A2 Wz, & MGIF. KRFES T TL—H—0DERERTIRIL
F—Ix266nm (25mJ)) . L—H—R KRy ME30F7/I1FZ50um, HRHEIFIFICCDTO— R/AY RS, D&
FHIEZ190nm™690nmTH %, DMAFHICIKERERILYE L THE, RA. RER. LTaARAG. LEE
A, TVRYIA M AVZIVABIVEEREZ, $OY IRV ILEESCEUHME LT, kL. KRk
S, VOLEKEL. VT4 b NTER, ROYA MSLUVLFILERW:, £, ZEANODHICIZEN
SA&HEBrammertt M4F&E, 7IL I =7 LAIENIST12588 &L U'BCS268/1 %A L 7=,

EROBER., TRICIVRESNZE—VDHEBEICKZREVSHZ I ENHALNMER T, HIZ
I, RIFE—IDFERBICEZ WD, HESEVUMOBERPVELIEETNARVWTRORBEIEEIC/R S H
BEMDH D, —A. XTRVILIK, E—=7DHIEHFVEZ<AVEDDIEEICEB E—I KB EERALH S
ZEDS, MMITROBEISRITNIL, RERKHRETEZZEEZON 5,

UMEHOOTRERELE T 2L, TEESUMEITNTNERDIE—IRY—VERLTWSD, LD
BELIVEEEINTWVWETHRDD BRICHREDEBUVWITROFENKEL, —FH. RABOSTERNS. R
BEERBEREICLYVA—DREETHZ I ENDD>TWVWBIBEIF, RY—VDORLEHSTEREDEREDEMERN A
KINEHBZEDNARETHDEEZ NS,

WaEkSh & RERELIIBDO T LKA E—I R =V A RLTEY ., EEMICITHBII’R#EEEEZ SN, OF
TA MIFEEREL P HREKILE B R B E—I R =V BRLEDN, THIXEDXDODFTTIONUTDOR I R D A
HEEATVWBZENRBINTVEIABTHEEHEEZOND, TOMDIEHNEZTNTNELRZE—IN
I—VaRLEDN, %P/ OLENSZVWERICIEIREFT Z2XRORAENEZ TRAL, EESICEITTDR
BERBIENFEINS,

F—O—RN: LY -FEIEYHDM(LIBS), EhEZ
Keywords: laser-induced breakdown specroscopy(LIBS), forensic geology
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Bt EmmAREEFEREEHRICOMT 2HAEICDOWVWT
Unusual distribution of zeolite in Shirahama Formation, southern Boso
Peninsular

“FRIR AUEE
*Shigenori Ogihara'

1. RRARZFEZRMER
1. Graduate School of Science, The University of Tokyo

u%‘.:. EREtEOEIKICNET 2FEIEIEX. HEBEREBETIEN2BVEGIOERIN 2/-HEFRICH
. BEOE A LND, KERTIE. HEBICOHITZ2ELSM a0 BELREREBNL. REICD
L\’caﬁaﬁﬁéo

LREH  BEBAHRT 2BVERABIE. FICAUEOERIOEBRIND A, HEE., EREHSE

h, BRIFEBEV, FIC. COBBICEFN2LTREME. L<HEBLTEY., 3mmBEDEDEME A
4 MFEL T W3, heulandite (#E#4) . analcime (A B) . natrolite (V—%78%
B) . thomsonite (k LAY ViHH) RENPHNRTHNTEZ S, 2O 714 FRRAEBIE., RFVEMTEL
TERLL CHBICRDUWLNhEZEEATM4 MNaThd, RREBRE. HEBAMOERICEHS LTS
EiFohTsY, BEBITEESENSE BICRDOITZZENTES, HESKAXRERPICESNSE
540 BEESNTEY., BEA 1 MERRICER EREZH - D HESINS,

Analcime /Y a—)l : BEBREDE > — DORFHIL. Bcocm 55 60cm ICRIBEDE BEESL & T
Hd, BEEIZ. KEFEORE HIBEMO LEWRENTANT o 251, BAR AN TR AEDHIZEY A
FNTREDZE T, HIEDEBICBELTWEIHIDEIICRZE 2205, BECEFEEITNZEATH
%, BE IBHEDOBEIL, analcime (F#A) IC&> TEXY NI TEY, Z0BIEIZ. analcime /
TJa1—-ILDEIICRA B, analcime DAHTE AV MINTWBIFE L, analcime & calcite (5##fA) Tk
AV RNINTWBREENH D, £/, ABDEMK (calcite L < &, calcite+ analcime) TtIoN2H5E
&, BIROBESHALR WGELH D, /T a1—ILIRD analcime 1&, FEEICEB L. BERT2HIBDOHRE &1
%,

Erionite 5tk A : HEIFRAITIE. BHRH¥E CEEZRREETHS SH RIKEEHRETEZ S, IDRIKE
—EHIREAEICERWHENS FE LA >TWS, BUBLICTA TWAES X, AT Y AICE
5’7\ erionite (T A VHA) IC&>TEAYFEINTWS, Ihd, BILICBWEBHTHD EEZ LN
%, Erionite BIKE &. BATIIOH TOEEE 25,

Heulandite (¥E#A) &Nekoite(XIARA)DHF: BIEBODEERRET H5 SH BRIKEEZR TR & SH &K
EEBDO LMK MICZBOBRAGELN 2% T 5, COBRGEBIIEEEHY. BHEaExIAPERINLTWL
%, EBHAIK. R 02mm %ZiBA., HBEEDOEBRAL L TERARDOAREITHS, BHADEKREIED
2 CTx JAOKERIERIVERING, SHEKEBOLTOREBICEISHOARBIY RIMERSNS, 1k
FEOWMOER., BEROEBRGERPOERGIIETERZMERER L, IRADEHBAIE, ETICEETH
2EE (EEEY) PEROHLNE, XRZEEERLAERAIE. EZOWIEVWTAFFUHIELL FEBL
=o EBLDERAE 450C8 AT X FENICTERITHR T %, XA, RAILVPAHIKRED BT
HY. FmERIEATENRS NBlIEERV,
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Keywords: zeolite, heulandite, analcime, nekoite, erionite
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Mineralogy of polygonal serpentine and chrysotile from Kyushu
Kurosegawa Belt

“EE BE', EE B8

*Satomi Enju’, Seiichiro Uehara’

1. UM RS PR R S E

1. Department of Earth and Planetary Sciences, Faculty of Science, Kyushu University

Serpentine minerals are 1:1 type phyllosilicate with ideal composition Mg,Si,O.(OH),. They take various
crystal structure due to the misfit between layers. Chrysotile have cylindrical nanotube like structure and
is divided into clinochrysotile (chrysotile-2M_,) and orthochrysotile (chrysotile-20r_,) by the Fangle.
Polygonal serpentine (PS) have a unique multi column shaped structure. It can also be divided into two
types; “clino-type PS” with XRD pattern similar to clinochrysotile and “ortho-type PS” similar to
orthochrysotile (Middleton and Whittaker, 1976; Krstanovic, 1997). Careful observation is required for
accurate determination. In our former study, we revealed the types and distribution of polygonal
serpentine and chrysotile from Kurosegawa belt, Kyushu, Japan (Enju et al., 2016). The chrysotile and PS
from the Kurosegawa belt can be roughly divided into two groups; Ortho-type PS rich type and
clinochrysotile-rich type which includes minor orthochrysotile. This biased occurrence is very unique. In
this study, we researched the occurrence and chemical composition of PS and chrysotile from
Kyushu-Kurosegawa belt to estimate the factors that cause the difference in forming species.

About 300 samples were collected at 28 areas in Kyushu Kurosegawa belt and analysed by XRD (Inoo and
Uehara, 2009). Representative samples were chosen considering the result of X-ray diffraction (XRD), and
were analysed by electron microprobe analyser (EPMA) and transmission electron microscope (TEM) in
Kyushu university ultramicroscopy research center. Two types of TEM samples were prepared; dispersed
grains on Cu-grids and ion milled thin sections.

The ortho-PS commonly occur as liner splintery veins, few millimetres in width (Shimotake, Fukami) or
irregular veins (Wakayama) in host serpentinites. Clinochrysotile rich specimen occur as thin veins in
serpentinites, or as massive aggregates. The clinochrysotile rich samples are Al poor (<0.02 apfu), while
ortho-type PS rich samples showed various Al contents (0.01-0.09 apfu). Al contents of the ortho-type PS
differed in localities; Fukami (0.01 apfu), Shimotake (0.04-0.05 apfu) and Wakayama (0.09 apfu). The Fe
was mainly divalent estimated from charge balance, and showed no clear difference between the two
types (0.03-0.11 apfu). The basic properties of ortho-type PS (15 sectored, 200-300nm in general) were
common in all samples, but microtexture differed by locality. The chrysotile and PS in Fukami, have
smaller diameters with sparse texture, while they occur as incomplete fractures with larger diameter in
dense texture in Wakayama. Shimotake was intermediate.

Serpentine veins with different occurrence in Shimotake was observed to estimate the factor that causes
different forming species. In Shimotake many splintery serpentine veins occur between spathic
serpentinite, pale to apple green, opaque, few millimeters in width, which are all ortho-type PS near
endmember. However there is also a wider vein (up to 1 cm) composed of many scale like blocks,
yellowish to apple green, opaque to transparent, which is much less common. They are mixture of
orthochrysotile and clinochrysotile, and the proportion change through out the vein. The composition of
the chrysotile split into two types, Al rich phase (Al 0.02-0.04, Fe 0.04-0.08 apfu) and Fe rich phase (Al
0.01-0.02, Fe 0.09-0.12 apfu). The Al-rich phase is abundant in orthochrysotile rich specimen and Fe rich
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phase in clinochrysotile. Also considering that the chemical composition of Al rich phase is close to
ortho-PS, the Al content may be responsible for clino-type vs ortho-type, but not for PS vs chrysotile.
Another interesting point is that ortho-PS are always homogeneous, although the composition slightly
differs from vein to vein.

F—U—R A/ R)VIFLY—RVTFav, JUVYA)b, AMNERIIF
Keywords: serpentine, polygonal serpentine, chrysotile, Kyushu Kurosegawa belt
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Chemical compositions of tourmaline in Li pegmatite from Sakihama,
Myokenzan, Nagatare, and Okueyama, Japan
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BARISICITTEEEEICHEVS S DBRBOERRIZIRIIIA ML TWVWS, LHALARDS, LiEET
DEORHMRMICREB LRI NOBIIEESNTWS, KR TIE, RIEBEXADILLEFICHNBET 2 5F
BiEE, FRBRTICMET 2XBREXRIL, AEBARTOIBAMICMET 2EBHERE. AmEAANTIC
MEYT 2ZEIFEKRAILUOLINRIT TSI A4 MIOWTIHYENIHARE TV, FICESADILEMRKDELDOERIC
DVLWTHER AT o7,

WIFNODOLIRIT T4 NEERPERIMIAECELSZY, HBLTESREZ<ET 3, £/, ERA
ERTTY A NEEROBDED SRLEICH T TERMICAHLTEY ., ThENERPARNEHEERS(
e.g, A% - £[E2012; 2016; Shirose and Uehara, 2013), ERABBKEIEIEXY,Z,(T;0,5)(BO,),V, WD —1#
X THREN, X=Na, Ca, K, Y=Fe®, Mg, Mn®", Al, Li, Fe*", Cr*", Z=Al, Fe*", Mg, Cr’", T=
Si, Al, V=0H, O, W=0H, F, OREDTHRMNAS(Henry etal, 2011), LiRI<TT A hHTIH, BSED
BODER D S RDEICAT TESADYERDOF N (Li+A)ICBR I N B ERTLIEETHY ., ThiFRI<
G4 KMAINDHEBRNABRERZ KB L TWS(e.g, Jolliff et al,, 1986; Selway et al., 1999),

RERUPRILDLIRT I A MIEDORT &1 M B LTHRENKE <, LICMA. Cs. TaDiEEL
HONDEBRMIREBLIERIIIA N THB, £, RIRORITII1 b THY BRAEEDRVDERFHHN
TH3, EXAIEFEAFORFHREEN L. HRIF/NEV, FOLEBEHISETIEDIEIEERICEELE>T
WBEHEDHIEW, FEDLRIIY A MIRRORITTYA M THY ., @BEEHEIBLELH D, EXRAIK. A
REEREBERTED. XEEISBFEOEOLHY . FOLEICEAI > THERLTWS, ERARIEKEL
FE10cmIETZ2EDEH D, KBILDORITTYA MEIIT7AO) T4 v I REREMESIREERSTTY A D
INBRERLIRTT YA N THY., RREHD, BRAIRFEERISAFDEDIHZ, WThORITTIA |~
ICBWTHER AL, HIMHASHOEICEALI> T, BENSER, MEANEBHIETLLLTWVWS,

EPMAZRHWTERAICODWTIEEDTEITo2/2E T3, WTHDRITITY A MIBEWTH, BOEHI S
DERICAA > TESAD (Fe™) o (LI+ANDBERABEETH 7=, LHOLANDS, BEDESAICDWVWTIE Mn
THERBHMICE B, (Fe?) o' (MnT +Li+ANDEBHDZIC, Y(Mn?) o (Li+Al) & W o =B RIS TEE IC 4
LTWa, "M’ OEEEDELICDOWTIR, B EICEAZERTIEOERERL. KBLOESAIZS
AORRP TR MNICED (Figure 1) . 72, REICDWTIK'Zn* DEHE(<0.2 apfu) i EHBITH
%, INSDEEMEBEBIIHELDE EFNNTHY, IBETRIBESHROELEIMEFEHNICH SN, RETIE
BN 5B I 2EAORABICHERAERILAERT 2, EXADEEMEARDOELDERZLLERT 5 I & TR
TII4 NEEOE OIS E L UERICEER TSI ENTES,

F—O—R:LRITYA b BRA. BE RE PRIL. KEEWL
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Figure 1 Chemical trends at Y site of the tourmaline from each pegmatite. “n” means the number of specimens. The Li contents
were calculated.
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A grooved glass surface-plate for making a flat polished surface

*|soji MIYAGI'
1. Geological Survey of Japan, AIST

Recent progress in petrological studies are largely depend on the development of micro-analysis
techniques. For micro-analysis such as EPMA, SIMS, and ATR micro-FTIR, the flatness of the polished
surface is essential to obtain good analytical results.

Conventional polishing techniques involve final buffing with a cloth, which leads to undesired relief that
develops on the polished surface near the boundaries of relatively soft and hard materials; for example,
soft glass inclusions in hard quartz phenocrysts, and hard glassy ash particles mounted in soft resin.

A fine-grain abrasive film is more rigid than a cloth and so does not follow the surface differences between
different materials. Direct interaction between the flat abrasive film and the flat polishing surface,
however, can result in sticking or scratching. Furthermore, a thin fluid film between the polishing surface
and the abrasive film can cause the abrasive film to slip.

The newly developed grooved glass surface-plate | present here provides advantages over conventional
techniques in terms of making a flat polished surface, even if the sample comprises both relatively hard
and soft materials. It allows ideal interaction between the flat polishing surface and an attached abrasive

film. The grooves prevent the formation of a film of polishing fluid.

Keywords: EPMA, SIMS, polished sections, ATR micro-FTIR, surface plate
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BB R FElepidolitelC D W T DEEMFEBIFF R
Mineralogical study of lepidolite in Nagatare, Fukuoka Prefecture,
Japan

Bk &3 LR #H—
*Takahiro Nogami', Seiichiro Uehara'

1. Ul RE

1. kyushu university

1. BKLC®IC

BREREDLRIIIM MIFRABETRICEALMYDERT 2 EPHOENTEY, &< DSk~ 2248k
MICET MBI LINTWVWS, &ETIlEelbaitell D WTOMER(BE - LR, 2013)%1TW\, RITYAM ~hE
RDIFDER D S HRDERDelbaite DILZHKDTILZEICD WTHRE L7, HICREDelbaiteldER D EM (T
AREWRINARE)EHRB EMEBDOZINAEEFNTWVWDR EWVWHIEFELAH o=, KR TIIEHIA+9T
Hote., REICERT 2RKRMWALLIEY TH lepidolitelC DWT DR EIT o7, Lepidoliteldtrilithionite K,
(Li,AL)(SicAlL)O,, (OH,F), & polylithionite K,(Li, Al,)Si,0,,(OH,F), & iM% i< & 2 BiEhRID AT TH
%, F7-lepidolite & F#Li% &L ERIC IEpolylithionite & siderophyllite & I 43 IC 3 Dzinnwaldite R 5 £ 77
Td5. SEOMRTIIREICET SlepidoliteDEIR, ARBFHEL O DEEZTV, KKROLENZE
O, bR, BREE (RV947) #BLMCTEHIE%EBHME L, Muscovite-lepidolite®Fl, KR
zinnwaldite RFIDIARIEEH LS LRI TH Y. FlZIXFoster(1960) Tldmuscoviteh S lepidolite ~DFEEK
PHEEDTIICODVWTRRSNTH Y., HiTmuscovite & lepidolite D REER S ICEA L TIXIRIE THZR O T
51 TW3%(Roda et al.,, 20077 &),

2. ARRURRFE

AARICAWEFHARE, CNETICUIELAEARE £ EICABRBERICK Y DEETV, ZOHRTRENALER
HERAVWTERREIT> 7z, REElepidoliteDHEFHE LT, BIIEA~HkE, REDEDONIFEALET, HREOKE
ZEO.TMMUTDEDDSRABMBEDH DX THEET %, HEHY & L Tidquartz, albite, K-feldspar,
columbiteZR ENEIF SN 5, RERICIZRIgakuBZrA X —Y v 7 7L — MXEREIIFEBRINT RAPID 1l Z AL
THHEDRAE, R 94 TDREEITV, JEOLEFE-EPMA JXA-8530F % B W TIL MR D DT & 17 o 7=,

3. ®BR

REDlepidolite®RY 14 FIFTM, 2M,, 2M, D3I ER SN, 2M, 2 RS EDHARH LWV, e, TMR
)y A TEETORRIIERINT, 2M,H 2 WE2MBEL TWS Z &R S Wiz, Fig.lIC&HB D
DHTIEZSIO,-ALOL(EER) BICTR LT, ZORERMN DL, REDIepidoliteldtrilithionite IR ICE LN E DA
% <, zinnwalditeR7 OB ELEENTVDE I ENDN D, Fie, RUSATERBILTEZS &, 2M,(C
AT, 2M,0R ) & 4 THFEDE DD b polylithionite DFAFK IZ3E WM epidolite R DAL FH % £ DIERA D
Hb, Fig 2ICIEBAEHBEBTICEVWTRE SN ilepidolitedV —=> 7 %R L7z, EPMAZRBWILEL AT
3 & LD SAENS AT TAIDSEA L. Si, Li, Mn, FOIEINT 28RN R Sh i,

F—7— K : RE. Lipegmatite, lepidolite, 7R 44 7, trilithionite. polylithionite
Keywords: Nagatare, Li pegmatite, lepidolite, polytype, trilithionite, polylithionite
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Fig. 1. SiO2- ALO3(wt%) 93
red circle shows polytype 201, blue circle shows polytype 100 pm 2M1 F=0.75(wt%)
2Mb. Fig. 2. zoning part of lepidolite (cross polarized)
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TNBRNBEFTROZV T WVERSEICD W TDILMFRINRE
Mineralogical study of Jadeite-bearing rocks from Kurosegawa zone in
Kyushu

S EBE. LR H—
*Haruki Inoue’, Seiichiro Uehara'

1. UMK SIS PR RS SR

1. Department of Earth and Planet Sciences, Faculty of Science, Kyushu University.

1.

FESHIILYMTHIEBAIE, ZTOEZERICEY 20l EOMIELNH D, 0T W ERIE, TOBRIIL—T
DHTHERIIEBEHNENTHY, 90%ULEZVTWEATEHHZVTWERE & L TEEEFR PIERE X 5
voLidhOERKFEYI/AV Y M MIETDZIEHEDOLH D,

(1983)IFRERBEAKRMIB TCO T WEAESVERA—F V7 7 ABABZHE L, Miyazoe et al.(2009) ik
%@%Eﬁ%&éhtﬁﬁ&ﬂ%#%&mt,amM%~L%m%@%5:t&m6#ubtoit,%

- ZF(2006) 1%, BEXABNARTTEMEX SV 1hIl0TWEGE2ESTERL A&/ 70y 2RICHHT
%> EERELE, ZOU0TWVEAOEBERICDOVWTERADOMBR G EES, ARIIKEN L TEAZDRE
BEANEIRBIL 2 &R T WS,

Harlow et al.(2015)2 &Il & o T, BKFELISEZERET 2 RIGY, BKREICEIZRRERICEY O
WEAIERIND ERRTEY, RADVTWVDEREFBTZ Z20EMELIH D, AHETIE, EERENAR
MR THRESNTVWRV0T WMEREZESUCEHL 1 HICDOVWTDIYENEEH EZTVY, 0T WERYA Y
77 ABEADOHBBREREICDVWTER LWL,

2.8 L UEHB

WE S2BIBETICHATIBEBRRAERICOVTATaARIEH DL, ALLQR010)ICHKY, BRBEFHDIE
WEAZYYAIHEDNZEREE AR EEFTOENRE &R, AMBOERKE X T VY aiddeh 5L
REIZy b, FBAEREIZ Y N, REKEREIZY PSR, BEAMICKRILERABRICERICOHT S
(FFEk - =7, 2006), ATRFR TIEEEE - SIF(2006)AHRE LzfEateiEa 1=y POV TWEAEZSUEH
L1BEERREERE LT,

3.REBRFE

XHREHT ICBruker AXSES M18XHF22-SRA%Z WV -, SEMIDILSESHT, HHAMERDEZRICSEMJEOLE
JSM-7001F) R O'EPMA(JEOL%S JXA-8530F) & LM =,

AEREER

VT WVERA2SUTHL M S0HBELEBIIARTRE—RICEZEBRTH S, MEEREFBRETIIRE
2L, BREDEDIIENANZCEENE, BRLAERDIFIEALICVOTVWEGNEEFATULESY, A
ERCHBTZ 209 WVMEARKBEMMIBOBIROATHY, ZOEHIOOTWVEAIXEIOUmBEDOMAIFE L
TRELTWE, BEO—ZICHI0OcmDERT 28X E DY RANSRIZABREH S, ZORTOEHL
1EBROTVWEGOHK FESTN, AREEMIELEFL TV AL,

XRDAH T % & £ WD ORI = ARIER, EICRBA, VXY —A, BN, TEEBAL,S
By, TOMICERAPEREZS0H, OTVEBRARKINSDIEMICLEREEERX VPRV ELah o7,

1MOUMDKESITEELTEY, AROHEEIF LD o=, —EBICIX, A RAPHETIZIEDER LGN
toﬁr¢60¢uﬁﬁwm$ﬁ&mﬁﬁﬁ H)RAEADH EEMT B TRERDICIEWD, EERA. /8
R —f, TEEALE EEMT 21508818 Ca, Fe, MgIiCETHM TH %,

Ca, Fe, Mgt:;;?tu‘ﬁﬁﬁli% LEOTWMEREAYRADHEAEDLEI SR> TWe, BIELDVTWERDIE
RIFOTWEREA Y7 7 RIBREOBICHZ2TEMBEHOEEZRLTEY, FEICNIARRT—IIL THAMR
BERLTWDHEELH D, £/, EOEROVOTWMERAICE, EROTE—DFRSNBZHFHN—EF
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Ho7=,

LEDIERLS, 0T WEREARDEMBEENLLC, ARMILET 2BRE2E LE#MIR O WT
&, T2, OFTWERRFORICEK, HRRTEEERFOIEDOIHZ I NS, 0T WEAIPBRKREL LR
HL, £0%, EARFICRELEZAERE, OTVEREERAGOHEAGHLENLERRERHFTTCOTVERE
RIGL THEHEINZOTIERUL A ERDN S,

F—O—K:0OFTWVER, AT 7 AER. BHEL M5, ERENRTRE
Keywords: Jadeite, Omphacite, Metagabbro, Izumi, Yatsushiro city, Kumamoto Prefecture
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Magma process of the Ushikiri-yama granodiorite, north Kyusyu, SW
Japan: Implications for formation of middle crust

<18 E£4'. AMMA EHR'. SF RBE'
*Keisuke Eshima', Masaaki Owada’, Teruyoshi Imaoka’

1. ILAXRZEBRRIR A 2 52 R

1. Graduate School of Sciences and Technology for Innovation, Yamaguchi University

Continental crust comprises mafic lower crust and felsic middle crust in terms of seismic refraction and
reflection date (Ansorge et al. 1992). Northern Kyusyu is widely underlain by the granitoid batholiths due
to subduction of an oceanic plate during Cretaceous time. The Ushikiri-yama granodiorite intruded at the
early stage of igneous activity of the batholiths, and emplaced in the middle crust (Eshima and Owada,
2015). In this study, we address magma processes, emplacement depth, K-Ar mineral ages of the
Ushikiri-yama granodiorite, and discuss the formation process of middle crust in the active continental
margin.

The Ushikiri-yama granodiorite intrudes limestone, various kinds of metamorphic rocks derived from the
Permian accretionary complex. The granodiorite is divided into North and South bodies separated by
fine-grained facies granodiorite. It shows hypidomorphic granular texture and consists mainly of
plagioclase, biotite, hornblende, quartz, K-feldspar, and trace amounts of euhedral magmatic epidote with
Fe*" / (Fe*" + AI*") values between 25% and 27%. The granodiorite shows flow structure defined by
preferred orientation of mafic minerals and plagioclase along the outline of the granodiorite body, and
locally contains fine-grained mafic magmatic enclaves (MME).

We estimate the emplacement depth of the Ushikiri-yama granodiorite using the hornblende
geobarometer (Schmidt, 1992) with solidus temperature using hornblende-plagioclase geothermometer
(Holland and Blundy, 1994). Accordingly, the granodiorite yields emplacement conditions 720 to 640 °C
and 7 0.45 to 0.35 GPa that are equivalent to middle crust conditions. In addition, the granodiorite
contains magmatic epidote. It means that the granodiorite magma was produced at the depth of lower
crust conditions because the magmatic epidote in granitic magmas can be stable at pressure 0.6-0.8 GPa
(Zen and Hammastrom, 1984; Schmidt and Poli, 2004). The emplacement depth of the Cretaceous
granitoids from north Kyushu resemble those of the Ushikiri-yama granodiorite, e.g. Itoshima granodiorite
(Yada and Owada, 2003). In other words, the granitoid batholiths of north Kyushu would be dominated by
the middle crust along the active continental margin during Cretaceous time.

F—7— N : hEpihig, SEBMKEGLE. EBERE. v/ VRREEA. FEUtERRE
Keywords: middle crust, active continental margin, emplacement depth, magmatic epidote, ushikiri-yama
granodiorite
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LEBAINEEER, BEESRBFICOHR Y 2EEARKEE DER & LFHEK
Field occurrence and chemical compositions of granodiorite
porphyrites in west coast of the Noko Island, eastern part of northern
Kyushu

ML A

*Masaki Yuhara'

1. B X FELEIRE R ER

1. Department of Earth System Science, Faculty of Science, Fukuoka University

FEEANBAEREEEESRIHOREBICAET 28EHSDILFEEICIE, LE~N—FILED’ DL, ZORME
DOEREDICITTEEABRHEESEMRIEALTWS., INSDEEEIRIEIL, ARNEHL S s —FILE
ERLIN—TTHBEEZOLNTWS (BAME, 1965 ; BEARIZH, 1994) . HiLIlT o BR%EM, &
AlEERRETICE Y, ZhEFERDITREMNREINLO, FRETIE, BIROER, BEERFHEY
BOLTICEHREZEARDOEFHICOVWTRR, YTIOTDORAICOVWTEREIT.

TtREREHEERIE, EEEMEREOERAFICRO SN, EXKRA12mT, NNEH S WIENEABICEH
EBICEALTWS. RE, 38RAERL VWS, RRTHROEEARZHELN SR, RARR120cmDE
HEOEEE%EICEET 5. AEEARHER, EICHNRA, TRANA, 228, AE, AVREHLILAE
Y, BIRDEHE LTHIRA, FYVE, Yy, FERIMEST. HRENRA, $RARA, 22
B, AENLRS. ARHEIHMEBFEZRL, RRAHRRICITFTEEI/ROLONS. TEANGEEERNMA
DOREBEIEHICAVIBATWS., EHEaEE5IF, TICRRA, TEARA, EEH, YEOREHLILA
Y, BIRDEEME LTHIKA, FY0A, YLy, IERIIMEZST. HRIHNRA, SEBANRA, RER
EDBEDAENLRS. ARHAEITHMEBF 2R, RIGBEIRDOONZIGFENHZ. RRAMKICITETEES
BHOLND. INSDOHBEDERIIE, YI/TEEETETS.

Tﬁlﬁlaﬂﬁiﬁ%t%ﬁ%gﬂﬁﬁo)&ozﬁﬁ%ﬁ, ZFNEFN66.4wt.%~68.4wt.%, 60.4~61.3wt.%TdH
3. N—H—HIZBVWT, AEENBHEIE, EHEaEELLBN—FILERICEAT I RANAG-RER
feEEE SRk (MERIEH, 2007) OBOHEMRERYT. HHESEEIEE < DOTHRTILHE b —FIILEDHEMRE
EMICHBH, MgO, Na,0, CricEH, YILPPZLWMERICH . #IZ, Si0,AS.|EPMgO-Fe,0,®MT
%, fEEPE, RS, EHESEEOHRTA ML Y RE, BN —FILEDOZEL ML Y RIFKEL
Bid. LEDZensd, EEABHSIE, tEREY/vEEHEaasDTER>vY I~ (dtis h—F
WEERFERZHEKRERED) OEABICIYERINZEEZILONS.

F—7— N : EERARIEE. LiFb—FIIE. BHS. LBAMNBELEREEE

Keywords: granodiorite porphyrite, Kitazaki Tonalite, Noko Island, Cretaceous granitic rocks in northern
Kyushu
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Y MVEEE (EFYARKL) dOIrALABICESENZRETEYNE
L TORBRDIRTHR
3D shapes of olivine negative crystals as fluid inclusions in a mantle
xenolith from Pinatubo volcano

AR A LI B ==& ORI & Sl ELTF . R A b RASt TR RA1
i wmEe

*Ryuta Nakamura', Akira Tsuchiyama1, Akira Miyake1, Aki Takigawam, Akiko Takayama1, Tsukasa
Nakano®, Kentaro Uesugi4, Akihisa Takeuchi?, Tatsuhiko Kawamoto®

1. RBAFZAZREZHRBMMKRENZER, 2. RPREFAB LYY —. 3. EERMHREMREMN. 4 SEELAREHR
T8 — 5 REBRERZIRIEZFRBIME R EA LR R

1. Division of Earth and Planetary Sciences, Kyoto University, 2. The Hakubi Center for Advanced Research, Kyoto
University, 3. National Institute of Advanced Industrial Science and Technology, 4. Japan Synchrotron Radiation
Research Institute, 5. Institute for Geothermal Sciences, Graduate School of Science, Kyoto University

MALARITHIKZ T TR FHICOEENICEET 2 THY. ZORBRMRIEZOHHREHN = RILY
2RFTRL, ROBAMZEL THRARBRYBLETOCRICEHEEZSZ 206NN H D, ERERTIRIEK
R EEERICD T OND, RRFIGERFEICHELCEZFRTHY., TEFEREEHI XL F—EEDE
DD RNERBDKRTH B, DALABDMEIHHMD THZ 7 AINATZ4 MDOK - EZZTORBEI R/
F—i3, BFAFNPHE 1 REHE2ICLYKRDON, EEBERDOSNTWS,

HEEEDEAAX[BITIE. EBIY K1 MERA(LLS-6)DHIALAGHDODERD IRTHRERARSE Z &

&Y, DALARERDanneal DEECRBEREZERT 2 & BIC, anneal DEALBRICERBIRIL
—*r—UJﬁL\{‘I OOJEMNWFEZEL TWAR I EERE L, Thid, —BRMNICERTBRIIEER THIEEIOSNT
WBZEE—BET., KPFREDKARELD FOHEEDAR 'ri%uaﬁﬁ L7z. AARTIE. BBREERREDL
BRIk MVEBEREODMASDAGFTDERERARBZZEICLY., FA@EYME L TKESZEICECARTE
REASMCL, BRORRZBREPROEBRES LI EES Lh\ IV MUVEBBRMSAGEARDEBREIC
DWTCHERT DI EEBNE L,

199THEICEALEZZ7 4V EYOEFYRKUOEEY (BR) ICEFENh2Y Y MLEES (HNILY
N=I x4 ) HOMALABMgH:91-92)ICIE, RASEME L TOERIEET I E/MLNTWVWS
4], AMRETIE. TOIY MNIBEEDER (#P-3) MoV ) U aE IRk, TITRAEBEEIC
KO TEHERBREZB AV, DALABRTHRICHASENIELICOHELTWVWREI2%2RL. ZIH5R
*xaEWMESL L SIZ LT, FIB (FEI Quanta 200 3DS)IC & W ABREFIRDY >~ 7IL(20-30 um)% 2 {EEX L) H L
Teo UV TIVITHEGREIRINCT #&52 (SPring-8 BLA7XU, 7R U8 keV, EMEMDELE: #1150 nm) % 4T
W, BN RTHEELS 2MEILICEVEROIRTHREMB Lz, Y FILOERALMIE. BERD
SEM/EBSD (JEOL 7001F/HKL CHANNEL5) IC& WIRE L7z, CTEIREEBSDTROERAMN S, A&
DiERADRAEAB|ERLFEICL YT,

FNEFNROH Y TILICIE, 15umBBEOXREITI7 7y M2t DB 1 BT OEELE, FIBICKSY
/7" )V RICRAEEY THIARDOD—EHEEI > T LE-LH, 2@EHISHRAEIXT TICRITTWE

Y. WEBICIENaCIE B O N ZMEHINERZKEBEE L TROHOLNE, BEOAFDEEBIEII K —EHTHok
&)\ BRO3IRTHRHERFICHEBE L E20AEENE L, EELO0ERERAIRILF—AHL
{(100}EAHZEL., FALREAIRILF—DOEWVOIONEHHREL TW -,

fBA (LL5-6) B> FIL&th#d % &{100}& {010} EmDHEMERAIE—H L7z, —A. KABBHIRILF—H
BEWOOTEIIERY Y TN EIFERYRELTUVADL >z, REIRILF—I1F, KEARELSFICIVETT
2ZENMLETNTWVWED, [EKDFIZEL BHE. {100} @P{010}@E & tLE L T{O01}E DB A EIFE
fELAW1], {001JEDHEZEDEWE. EFYRY Y TILERAY Y TILOEVND LS RERREmEELTY
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BKDFH. RAEEKIEDEVDHZWERIC, RELEEZOEVOTREMENH S, £/, BREROI Y DI
EHT%E. EFVARKUOBROIT Y VIEERY Y TR, vv—TThotz, EHEHTIEERICARS
&L IVMOE—DFEICIWVIYvVHBHIRILTF—DPRELREIN, CZOMREETIEZLHDICTYIN
ARBIEMMOENTWS, BAY Y TILVOEEFERELT LEBRELBRTOTHEH TIRAVWEEZ SN
%[3l MERFHEH TR TEH, COLI BRIV VEHIRLF—OIY NOE—DFE5E2EZDE. EFY
AKLDERIIHBEENEBAY Y 7L ($1100K) ICHEREBTHo7-Z ED#HRIN D,
[1] de Leeuw et al. (2000) Phys. Chem. Minerals, 27: 332. [2] Bruno et al. (2014) JCP, 118: 2498. [3]

Nakamura et al. (2016) JpGU, PPS12-17 (abstract). [4] Kawamoto et al. (2013) PNAS, 110: 9663

F—T7—RN:HDALARA. R FES
Keywords: Olivine, negative crystal, xenolith
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BN NKRIEHY D EKE & K

Bulk water content and hydration of pyroclasts of Asama volcano

NG E' MERE BB K BT e 0
Kei Kojima1, *Hiroaki Sato?, Keiko Suzuki-Kamata®, Eiichi Sato*

1. TR RZEZEMMKRERZR, BB : 1V —X () . 2. tPFARZERFREFMARMIKBRERNFER, 3.
HREAFREZREFMARRERNFER, 4. HRAFZREHREFHERE

1. Dept Earth Plan Sci, Fac of Science, Kobe Univ, Present address: Insource co., 2. Dept Earth Plan Sci, Grad Sch Sci,
Kobe Univ, 3. Dept of Planetary Sci, Graduate School of Sci., Kobe Univ, 4. Inst for Promotion of Higher Education,
Kobe Univ

EREXKILDOARREHYDEEESKEDAEEITo>7Z. A&, WoltA, 50T, 24BFEILL LRI L TR
IHEEBE, SZBWIIHT, 4—8mmBRDERA % FE2ICHIET L A A ldKarl-Fischerl@ ;52 T1000C £ THIE
LTEKEERDK. BARDOBRYEDAMEERICL TBSERDEBRE, A5 ADELHESI Ao, K
RIRHARHIDWTIE, EXFEMIINZRIC & BRRKEE A R, ARHERBE LD, BROERETEE
(20ka) , IEZMETERA (13ka) , NEXERFR (13ka) XICETESL (AD.1108) , BO KR
(A.D.1108) , REAETEA (A.D.1783) ,BEEXKEHR (AD.1783) ZAW. ERFEMBAEERTIE, D
B TEHEE50CZDRKHIT18-35% T, FDERIFFBICHEWS00-700C2lKr R T 5. ARDEFETERG &/
HNBERTIE200-400C DB DR KENIZIFES0% TE M o 7=, ESKEREIFMET1595EHC DO WTIT
W, ZRENOEEYMOTESE, E%REE, SREE, AROEETER : 2.60wt%, 0.38, 3, ELKETE
f:2.97,0.79,9, /NeEAKFAR:2.19,0.51, 27, R{ZETEA: 0.50, 0.56, 68, EL AH70.59, 0.21, 9, KB
[ T8H/0.46, 0.09, 32, EFEMNR0.65,0.38,11, &4Ao7. RICHEX (AD.1108FE) LUEOEWEHRT
t, —WMBIW%EBIZERKEETTEDOIRDONE. A5 ADSI02E(1F, HRBETER70-71wt%, 1E
B TERG8-77wWt%, NEMNERES-80Wt% (% < 1375-80Wt%) , RICETERAT70-77wt%, BD NEER
63-67wt%, KPR TEAG68-72wWt%, BEEMNER60-73Wwt%E R o7, NILIEKEEHS ASIO2BICIFERE
HEEZEDSNAW., KWHOVHBOBEDOBSERTIEAHS RAEAN SN RN ICEIEE (THRFESHE
W) DR’ E-TEY, ZOEBAIKADPT+DLELTHDEEZOND. SEDOPHTIET000F &Y
EZWHEHB TIETH0.46-0.65wt%, 1THELY HWLWERER TIETFH2.2-2.9wt% & BHRAEVWNR S h, BEAX
BN, BEAGRE, A5 2EEKRE DBREIFER IER L, THELVHVEANOBEEKEIFKIICK Z2HEN
RKEWVWEHIETEINS, EROMETEHMFLNBEENDOEKEIF04-TWIHDEDHZ L, BHW (L
10005F) HBDT) Z—RBAZDIERMNBEBNTEL D2 XRYPDOEKEFIENOEDORLSYT IV ESKEISE
<, KMDHEEIILBHDPBRWEEZIONS.

F—U— R KB REAL. BKE. A5 ADKM
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Petrology of the Late Cenozoic tholeiitic rock series from Yoneyama
area, northern Fossa Magna, Japan

HEE ER. BN R BB ERS (V-7 KUEEHRIIL—T
*Masataka Aizawa', Satoshi Okamura', Toshiro Takahashi? (Group) Yoneyama Research Group

1. LBEHERFIRR. 2. FRAFIEEE
1. Hokkaido Education University, Sapporo Campus, 2. Faculty of Science, Niigata University

JEEBT 4 v B~ I SR REBOBREBRFICAET 2K IUMISHICIE, REAEHE~FIAEHRHOKLEB X
WEENIDHEL, LIFLIFARARNWVWEERESCANRGESRNRONS. KALEHEIZ, HRMLME»E
HEDHHEMNS, OLCoxLRE~LHREERILE, CoxLRE~ZIUAE, Cpx-OpxLRE~RIL
A, Cpx-HblztOpxLZREBRILA~RIUEICRS I NS, KILUEBEAXLEEZE<Hh/ EEASKIE, &EiL1.6
km, R kmDEFETH Y, ROLEIEZCpx-OpxHNWE, BEBEIMIEHbIZILENSRZEEEEXRTHD. A
hWERICRAREEMRNRE 5N 3.

AEBXUEFEOERFHNRFRHIZ, Gill (1981) OFE~FZKRIICEL, Miyashiro (1974) OV L 74 b
(TH) RAHLHEBL, —FAHIL I TIAY (CA) RINCTOY hEIhd., FEEND - MEKDTHRD
N—H—EHh5, — BRI LY RERLTHEY, RIUEEKTIIARGOSNERI’BEECTH &
Ezbhd. 2O, HIFEKRLE (Dy/Ybkh) A%, SIO,EBZEDEMICHEWVEDLTEI & LEXFFS
na. HREWERWIBEERES (Wells, 1977) OfERIE, TREIHT1100T, LLEHIH1050C %R
¥. Ernstand Liu (1998) IC& 2ARABENEGOERIE, ARBHREHIRAT.5 GPaD FERHARDREEICH L
TRHELAEZEETRYT. ThODRE - EAZREZAVWT, Hamada and Fujii (2007) IC& 2 RIKRA-XIL b
BKEFZFET S L, EKERARAZEUERE TH3I wWt®, HbIRILETHN3I~4wth, F/  EEAEK
DHENWETHI~4AWNDESKEZ TR L. UENS, THRIINEMT Z2EABAXILEHEILX, SEKETS
RICHXRLEEEZONS. BV L 74 NELRHRADBREER %17 > /=Hamada and Fujii (2008) (&,
3.0 ~4.A4Wt%DKEMAT=RBRTTHRIITNIIDNERSINZ I EZHRELTHEY, ThEAKRBERFHET
BHotzEZOND. —FA, ANUEEDOY S/ Srtbid, SIO,AEEDEMICHEVPPE R B EANH

Y, f/ EEAESKRORREEMIRIEREZWVWYS/Srt (50.7042) 2R3 EAD, MBYMEOESEE
BT 2RENDHS.

F—O—R BTV TF. VLTA NRIL EKE. ARA
Keywords: Northern Fossa Magna, Tholeiite rock series, Water content, Ca-amphibole
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High-Mg diorite in western Chugoku district: Reagional extension of
Cretaceous high-Mg andesite magma

FI8E HEF'. AMMA ER'
*Shogo Kodama', Masaaki Owada’

1. lAax%
1. Yamaguchi University

Southwest Japan during the Cretaceous was located in the active continental margin along the eastern
part of Asian Continent. There are voluminous felsic igneous activities from 105 Ma to 90 Ma. Mafic
magmas derived from mantle are assumed as a heat source for the fusion of crust to produce the felsic
magmas. The Shimokubara garanite (105 Ma) and Susuma-Nagao granodiorite are exposed in the eastern
part of Yamaguchi Prefecture. They geologically occur as the coeval intrusive rocks. The Susuma-Nagao
granodiorite is accompanied by dioritic rocks. On the other hand, the Shimokubara granite shows
leucocratic and contains porphyritic K-feldspar; thereby both suites show petrographically different
character. Therefore, we address the petrological investigation of the Shimokubara granite and
Susuma-Nagao granodiorite, and discuss the genetic relationships between granite and diorite to
granodiorite magmas.

The Shimokubara granite is characterized by euhedral K-feldspar up to 4 cm. The constituent minerals are
Quartz, K-feldspar, Plagioclase and biotite. The Susuma-Nagao granodiorite is medium grained with
granodiorite-diorite in compositions. The constituent minerals are plagioclase, hornblende, biotite, quartz
with small amounts of K-feldspar.

SiO, contents of the Shimokubara granite and Susuma-Nagao granodiorite range from 66-78wt.% and
54-65 wt.%. The Shimokubara granite and Susuma-Nagao granodiorite show the peraluminous and
meta-aluminous compositions, respectively, and make a linear trend in the Harker diagrams.

The geological and petrological features of Shimokubara granite and Susuma-Nagao granodiorite are as
follows:

(1) Boundary between them is generally unclear and locally including and cutting each other.

(2) Samples collected from such boundary have mixing and mingling texture, e.g., acicular apatite, dusty
zoned plagioclase, and quartz ocellar.

(3) Linier trends are shown in the some variation diagrams.

These features suggest that the Shimokubara granite and Susuma-Nagao granodiorite are the coeval
intrusive rocks and locally mixed with each other. It means that the Susuma-Nagao granodiorite intruded
in this region at the time of 105 Ma, and was chemically modified by the felsic melt from the Shimokubara
granite in some places.

The most primitive compositions of the Susuma-Nagao granodiorite have 54 wt.% SiO, with up to 6 wt.%
MgO. The sample is situated far from the Shimokubara granite and shows free from mixing textures. These
geochemical features correlated with those of High-Mg andesite (HMA). In addition, the granodiorite has
low- Sr/Y ratio similar to the Sanukitick HMA.

According to the above description, the Susuma-Nagao granodiorite magma would be derived from
metasomatized mantle, and penetrate in the crust at 105 Ma. Such mafic magma is caused by the crustal
fusion as a heat source and producing felsic melts. Both mafic and felsic magmas are locally mixed with
each other.

F—U—F:WOR, EEMEE. LGS
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Rapid emplacement of granitic magma and formation of upper crust,
Cretaceous Hirao granodiorite, North Kyushu, SW Japan

A P& W AME E'
*Yayoi Muraoka', Masaaki Owada'

1. lAax%
1. Yamaguchi University

Cretaceous to Paleogene granitic rocks are widely exposed on the eastern margin of Asian continent. The
northern part of Kyushu, Southwest Japan, is underlain by the Cretaceous plutonic and volcanic rocks.
The granitic rocks exposed on the eastern part of north Kyushu emplaced into the shallower level of crust
accompanied by coeval volcanic rocks. The Hirao granodiorite located in the eastern part of north Kyushu
contains magmatic epidote. The magmatic epidote is known that the crystallization is of deeper than
middle crust conditions. Sial et al. (2008) reported constraints on depth of emplacement and ascension
rate of epidote-bearing magmas. In this study, the author discusses the emplacement process of the Hirao
granodiorite magma.

The Hirao granodiorite occurs as a stock with 16 km N-S x4 km E-W. The granodiorite consists mainly of
plagioclase, quartz, K-feldspar, biotite and hornblende with small amounts of epidote. Epidote grains
almost show subhedral shapes. In addition, the granodiorite dike occurs in the study area. The
granodiorite dike also has mineral assemblage similar to that of the stock.

SiO, contents of the Hirao granodiorite range from 62 to 67 wt.%, and increase with decreasing modal
values of hornblende. In Sr-Y diagram, the bulk chemical trend can be explained by crystallization of
hornblende from parental granodiorite magma. The granodiorite dike shows more evolved conpositions
with fractionation of plagioclase in addition to hornblede.

Inferred emplacement P-T conditions are of 0.2-0.4 GPa and 650-700 degrees. These conditions are
consistent with contact metamorphic P-T conditions of the Tagawa metamorphic rocks, which are
undergone by thermal effect of the Hirao granodiorite magma. These pressure conditions correspond to
6-9 km depth equivalent to upper crust.

Epidote grains in the Hirao granodiorite show subheral shapes with corrosion texture. It means that the
epidote underwent corrosion through rapid ascending after crystallized from deeper part of crust. Such
rapid ascending system would be caused by a dike (Sial et al., 2008). Therefore, the Hirao granodiorite
magma is considered to crystalize epidotes at the deeper part of crust, and emplaced into the upper crust
by rapid ascending along the dike.

F—O— N AeEAM. BEEE. v YEREEA
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Petrology of the ltagai gabbroic body, Aomori Prefecture

R B W ER

*Makoto Okazawa', Masatsugu Yamamoto®

1. BIRKZE, 2. AKX
1. Shimane University, 2. Akita University

Itagai gabbroic intrusion, on the border between Akita and Aomori prefectures along shore of Japan Sea,
is one of typical tholeiitic bodies consisting of gabbronorite including inverted pigeonite, clinopyroxene,
orthopyroxene, plagioclase, magnetite and ilmenite.

Northern end of the Itagai gabbroic body and the Cretaceous Shirakamidake granitic complex are
juxtaposed by a fault. But their geological relationship has been unclear. Magnetic susceptibility of both
bodies across the fault was mesured and shows increasing in magnetism of Shirakami granitic rocks near
the ltagai gabbro. This suggests that the Itagai body is younger than the Shirakami granitic complex.

This body consists of three layers shown by variation of grain size being medium-, coarse-, and
fine-grained from south to north. This indicates that Itagai gabbroic body was formed by at least three
time's intrusions of magma, which is supported by the different ratio of Sr isotope and mineral chemistry
of each layering.

There are more tholeiitic rocks inside and in contact with the Itagai gabbro such as small dykes, Sugozaki
quartz diorite and an andecitic intrusion which covered by non-tholeiitic volcanic breccia, forming about
20Ma(Hayashi and Ohguchi, 1998). This suggests that tholeiitic magmatism was continued during
Paleogene to Early Miocene.

F—T7—R:lFANWE, YL T7A4 b EGREY 3 VIER
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Magnetic fabric reveals mode of emplacement of Kogarasuyama
granodiorite

&AL FER'

*Tatsuo Kanamaru'

1. BARKRZEXBRZER kR 2R
1. Department of Earth & Environmental Sciences, College of Humanities & Sciences, Nihon University

Late Miocene to Pleistocene Higashi-Yamanashi volcano-plutonic complex located in northern part of
south Fossa Magna is N-S trending elongated cauldron and is composed of the Kogarasuyama
granodiorite and the Konarayama volcanic rocks mainly consisting rhyolitic to dacitic welded tuff. The
Kogarasuyama granodiorite intruded into the Konarayama volcanic rocks with sub-vertical contacts. The
Kogarasuyama granodiorite showing vertical section of huge dike-like intrusion is cropped out over
1000m in relative height and 25km in length. We carried out anisotropy of magnetic susceptibility
measurements for the Kogarasuyama granodiorite. Subvertical magnetic foliations predominantly arrange
in a conformable manner to the shape of the body. Sub-horizontal foliations are seen in the inner part of
the body. Subhorizontal magnetic lineations are frequently oriented toward elongation trend of the body
except at the northern and southern parts of the body. These magnetic fabrics indicate that magmas of
the Kogarasuyama granodiorite probably upwelled through subvertical conduit-like regions and
successively flowed subhorizontally and that the magma intrusions may have occurred multiply.

F—U— N : BHEEAM NELUEERRE. K777V v o Bk ERE EE
Keywords: anisotropy of magnetic susceptibility, Kogarasuyama granodiorite, magnetic fabric, dike,
plutonic rock, emplacement
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A solidification history of a magma chamber based on textural
observations of the Nosappumisaki intrusion, Nemuro, Japan

EA BT
*Rayko Simura’
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1. Institute for Materials Research, Tohoku University

Natural rocks are materials in multiphase and multicomponent systems, and they have a lot of information
to represent their formation history. We are able to obtain information from the rocks as (1) chemical
composition of whole rocks, mineral compositions, and compositional zonings, (2) three-dimensional
distribution of particles, shape and size of minerals etc. In order to clarify the history, quantitative analyses
are required. However, textural observations and their analyses are not so easier than compositional
analyses because of their variety and complexity.

Various methods were conducted on textural analysis of rocks. In most of these studies such images with
tracing outer shapes of particles were used [1]. However, the works with manual-handling are
time-consuming and sometimes error-prone tasks. Recently, the image analysis using machine learning
method as deep learning has been actively developed and applied also on textural analysis of natural rock
samples [2]. In order to analyze the texture of the igneous rocks, we need to images with combining the
multiple images of the same sample with different angle of polarized light. Previous work of ours
introduced the image analysis with using polarization camera. The camera can obtain the image with
multiple angle of polarization light in one time. In the camera, polarization films with checkerboard
pattern were set on the CCD device, and one picture-cell was obtained by multi-element of CCD[3].
Although the resolution of this camera is enough for strain analysis of glass or plastic, higher resolution is
necessary for analyzing the complex texture of igneous rocks. In this study, the system obtaining the
images with polarized light were constructed, and the image analysis were conducted for the thin-sections
of the Nosappumisaki intrusion, Nemuro, Japan[4]. In the presentation, the result of the analysis will be
discussed.

[1]c.f. Morishita R. et al. (1998) Kazan v.5 p.283

[2]c.f. Baykan et al. (2010) Sci. Res. Ess. v.5 p.1243

[3] https://www.photonic-lattice.com (Photonic Lattice, Inc.)

[4]R.Simura and K. Ozawa(2006) J.Pet. v.47 p.1809; R.Simura and K. Ozawa(2011) J.Pet. v.52 p.1887
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Geochemistry and zircon U-Pb dating of volcanic rocks in
Mineoka-Setogawa Belt
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*Hatsuki ENOMOTO", Yuji ICHIYAMA', Hisatoshi ITO? Akihiro TAMURA?, Shoji ARAI®
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HEZRAMNEE LTSN TWATEEERIEDEMES L UBBERTOER)IHICIL, BEHE
B, EBHEE BhWwE - RLI4 b - XRE) , BEUEHES (AKE - HEEE) R5EFABEEDS
BANMTRMICEELTSY, 7444 MASU Va2 LTHRREINTWS (BIE, 1989) . KMHET
&, BABEHEBECTOHRE, FEXROSLIUHBETRE (FLEXREST) 2AVAEL2ELEZERODN, I
JAVU-POERDAIEICEY, EEEKRETREROERE 7 VEVBTL—MPKREESL— N2ERT S
BEAEHEL, &6 - BRNFKUERORBRAHETZILEBNET 3.

RNEHBETORHERICEVT, MEAADLEDLIS3DDY A FICHELE. 914 T1EEZICRRAEE
MIEATERINTSY, 94 F2IERRA, BRBERQICNMATEREER, 794 b 50, 9414 T3ERER
A, BREBRICINAT, AREE50. 2ELEEKDOIMET > BER, 914 719414 T3FFhThehRiE
EYRAE (MORB) , BillV L 74 MIELLAREERIDICHL, 94 72 F7L—bNATILA) EICE
PLEE#ETRY. FLTETRNY—VIZDWT, 94 T1&E49 1 F3IELREEICPPHEB L=/ — Y %R
L, 4 72IZLREEICT V) v F L, HREEICHEL/IRY—>Tho7-. SEEEOABOHEK L RL 4 b
MEBLIEZD, 94 T3OTHBLISINIAVEMBT R I EICKR LA, YIILAVU-POEREIES
LA-ICP-MST{T\Y, 18.51£0.82 Ma& WY ERHABFOLNZ. TDERIL, Morietal. (2011)HRILEERIKA
a5 BLE2EK-ArER (5.8Mak'15.6Ma) ICLLEBEWMETH 5.

BEICELONAEL2EKArERIIE, BEVWEREEZTL, ThODERRIEBICL>TYEY hShTWwad
BEMENE L. Hirano et al. (2003)%Mori et al. (2011)I&, 4 F1ICHYE T BZMORBY 1 TOLREL UK
50Ma& #180MaDAr-Ar7 5 h—FERAEZRE L TWS. IhblE, S8 - BRIIIEOEEEHEBEMH SIRE S
NTWABILRAEREIZFEFE—BTZETHY, EEEOSWVMEERARTIENTES. $50Ma& HI80MadD
MORB¥ 1 74 R A DHEKREWERETH S, HWBOMaDER%IFDOMORBY 1 TLREDEEITKTE
FEMORBUAMC R Y540, —AT, HI50MatBICFEK S N7=MORBY 1 7% R EIE, KF¥MORB,
74V EVEBEOEIBERLRS (BABB) , ¥ 7 FHailIcEREIn/-miilxRE (FAB) OHREMLH
3. HX$ETHR/NY—%, Shervais (1982)DTi-VEORE TLE T 3 &, & - BRIIFEDY1 T1OLRE
[FhEET Y PHEIEMOFABTIE AR WL S THS. Hirano et al. (2003)&Morietal. 201 NDIET7ILAY XK
REDN525.5MaDAr-Ar75 h—FERE19.6MaDAr-Ar7A Y 7O VERERELTEY, #10 (1995) 7
L— MR EIRIHDHEDORE & AR ICEE LA hEENERERELTWS. ZOEICK, NEER
DI TICEREINTEY, &R - BRIIHEDIA T 207 H ) EEXEFES L VMEBERZ LOBILETRT
27NV A)EDOLEEIT o>, TORR, EFTHICELIHBLTVWEIRATAEELDBLETKT 27
HIBICELKEUT B EN DD >, 94 T3D1IMalcFEREINENMY L 74 ME, AEERFEKEZOE
FHICEEINZFERZV ) PHIIORADKBSEENIC L > TR INZEDTH S .

F—7— R : 8 - FRIIFE. aE=RMmE. 2744354 5 YLV U-PbER
Keywords: Mineoka-Setogawa Belt, Paleogene accretionary complex, ophiolite, zircon U-Pb dating
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Petrological study on the mafic igneous enclaves in the Miocene
Miuchi granitoid pluton, southern Ehime Prefecture

YS MBS, LIk mES 75k T
megumi Shiotaz, Fuma Yamasakiz, *Satoshi SAITO'
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1. Graduate School of Science and Engineering, Ehime University, 2. Faculty of Science, Ehime University

Mafic igneous enclaves with sub-angular shape are commonly occurred in the Miocene Miuchi granitoid
pluton, southern Ehime Prefecture. The mafic enclaves (61-64 wt.% SiO,, 0.5-2.6 wt.% K,0) are
composed mainly of plagioclase, biotite, quartz and opaque minerals. Acicular apatites are common in the
mafic enclaves. Intergrowth texture of biotite and quartz/plagioclase are locally observed in the
biotite-rich mafic enclaves. K,O contents of the mafic enclaves increase with increasing SiO,,.
Orthopyroxene, locally surronded by biotite, occurs in the mafic enclave with the lowest SiO, and K,O
contents. Biotite-rich reaction rim is observed between the orthopyroxene-bearing mafic enclave and host
granite. The host granite samples surrounding the mafic enclave are relatively depleted in the K-feldspar
(granodiorite in composition) compared to the dominant rock type of the Miuchi granitoid pluton
(monzogranite - granite in composition) (67-78 wt.% SiO,, 3.3-6.5 wt.% K,0). The petrographic and
geochemical characteristics of the mafic enclaves are suggestive of interaction with host granite magmas
through hydration crystallization reaction: hydrous granitic melt + pyroxene + Fe-Ti oxides *calcic
plagioclase = biotite + quartz +sodic plagioclase (e.g. Bard et al. 2005, J. Geol.).

F-—U— K HREAF tEE. SHEKKEES

Keywords: Miuchi pluton, Granitoid, Mafic igneous enclave

©2017. Japan Geoscience Union. All Right Reserved. -SCG73-P21 -



