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Construction of Raman geothermobarometer using aluminosilicate minerals in garnet pot
phyroblast
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Metamorphic evolution of ultrahigh-pressure rock revealed by residual pressureof SiO
inclusion in garnet
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Examination of extrusion model of Himalayan metamorphic belt by study of exhumation
process of metamorphic nappe
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A ductile extrusion model explains that metamorphic core of the Himalaya, called the Higher Himalayan Crystallines (HHC),
was originated by ductile channel flow of partially melted mid-crust from beneath the Tibetan plateau. No definite evidence of
the model has yet been documented that shows the melted mid-crust extruded to form the HHC though many numerical mode
were proposed and their simulation was performed.

We performed thermochronological study of the HHC nappe by means of zircon and apatite fission-track dating in order to
examine the extrusion model on the basis of emplacement and cooling history of the HHC nappe, which extensively covers th
Lesser Himalayan autochthon ranging in width of 80 to 120 km. As the results, we could have revealed the emplacement histor
of the nappe, which has strong constraints on the extrusion model: the HHC of more than 10 km thick extruded on the grount
at 15-14 Ma, and advanced to the SSW with the rate of 3-4 cm/yr retaining hot condition more th&h. 30e nappe finally
terminated its movement at 11 Ma. Early Miocene foreland basin sediments on the top of the Lesser Himalayan autochthon hay
undergone weak metamorphism after covering of hot nappe at 11-10 Ma. Both metamorphic nappe and the underlying forelan
basin sediments cooled down below 240by 10 Ma and below 110C by 8 Ma. The metamorphic nappe laterally cooled
down toward the NNE from its front at the rate of ca. 1cm/yr, and root zone area of the nappe reacie®yp4Ma and 110
°C by 1 Ma.One more constraint is that estimated P-T condition is consistent from the nappe front to the root zone: maximum
temperature is around 750 and maximum pressure is 11-12kb.

Under these constraints, we examined the disposition of the HHC nappe before its extrusion, considering width of nappe a
80 km and inclination angle of metamorphic belt as 20 degree. After simple calculation of position of root zone of nappe under
12kb, it is concluded that root zone was located at 53 km to the north of the front of partially melted mid-crust of Tibet and seated
39 km in depth. It indicates that the HHC nappe must have been originated from partially melted mid-crust of Tibet.

FoU—R VAN Ty, Fy T, Ty ary Iy VERRGE, VVay, e ITYER, Ly Y- Iy
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Late Cretaceous detrital zircon from the Eclogite unit of the Sanbagawa belt: implications
for exhumation tectonics
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N5. WadlBOSRE LNV IV CLBTA Y MY —RiEE 2 Rmd B oK a7 &, Wd THENZRKY L
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Metamorphlc formation of arrested charnocklte In Sr| Lanka: significance of bulk com-

position and mass transformation
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Arrested charnockite, that represents granulite facies mineral assemblage, occurs in several decimeters scale within ampl
bolite facies gneisses. The gneissosity in the gneiss becomes, in general, obscure toward center of charnockite. This sugge
that the gneiss was metamorphosed into charnockite in local scale. The local charnockitization may be caused by fluid influ;
and/or partial melting or difference of local bulk composition (e.g. Newton et al., 1980; Hiroi et al., 1990; Burton and O’Nions,
1990; Ravindra Kumar, 2004; Endo et al., 2012, 2013). This study described mode of occurrence of arrested charnockite in S
Lanka, and reveals cause of metamorphic formation of arrested charnockite. Mass transformation during charnockitization wa
also discussed.

Arrested charnockite in Sri Lanka occurs as a number of patches in Hbl-Bt gneiss. The modal abundance of minerals in botl
rocks indicates that the elements transformed between melanocratic and leucocratic parts. The elements constituent of Bt
leucocratic part moves to melanocratic part, and those of Pl, Ksp and Qtz of melanocratic part, instead, move to leucocratic par
The modal abundance of Bt of leucocratic part in Hbl-Bt gneiss decreases into the charnockite near the boundary. This sugges
that mass transformation also be caused across the boundary.

The formation of Opx can be described by the following two reactions,

Ti-rich Bt + Qtz = Ti-poor Bt + opx + lIlm + Ksp + HO and

Ti-rich Hbl + Qtzz = Ti-poor Hbl + Opx + IIm + An + Ab + Ksp + kiO.

These reactions suggest the possibility that the fluid influx and/or the partial melting produced arrested charnockite. Howevel
similar chemical composition of apatite in both rocks implies that there is no positive evidence to support the above possibility.
The pseudosection modeling of mineral assemblage in NCKFMASHTO system shows that the local difference of bulk composi-
tion is responsible for the local charnockitization.

F—I—R: AVSUH, T VAT RFv—/ w4 b, S@A0 A —RERF RS, WEBE), > a—Ftervay
Keywords: Sri Lanka, Arrested charnockite, Hornblende-biotite gneiss, Mass transformation, Pseudosection
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Metamorphism of garnet amphibolite from the Neldy Formation, Makbal area in the Kyr-
gyz Northern Tien-Shan, Kyrgyzstan
Metamorphism of garnet amphibolite from the Neldy Formation, Makbal area in the Kyr-
gyz Northern Tien-Shan, Kyrgyzstan
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The Makbal Complex in the Kyrgyz Northern Tien-Shan is one of several HP/UHP metamorphic complexes in the Tianshan
orogenic belt located in the western segment of the CAOB. The metamorphic rocks exposed in the Makbal district are dividec
into the Akdzhon and the Scharkyrak Groups based on their metamorphic conditions (Tagiri and Bakirov, 1990). The meta.
morphic sequence of the Akdzhon Group in the Northern Tien-Shan is devided into two contrasting metamorphic formation the
structurally lower Makbal Formation and the upper Neldy Formation. The Neldy Formation is mainly composed of pelitic schists
(garnet chlorotoid-bearing schist, garnet-phengite schist) and chlorite-carbonate rocks along with minor metaquartzites, marble
and amphibolites. Garnet amphibolites occur in the pelitic schists as lenses or blocks up to 50m across. Eclogites are preserv
in the core of the garnet amphibolite bodies (Togonbasa., 2010).

The garnet amphibolites are crops out in the Neldy Formation is composed mainly of amphibole (Brs, Mhb, Act, Fprg, Fts,
Ts), garnet and chlorite with small amounts of quartz, epidote and albite. Accessory minerals are biotite, paragonite, muscovite
oligioclase, titanite, ilmenite and calcite. A schistosity is defined by preferred orientation of amphibole (Brs, Mhb), chlorite and
biotite. The garnets occur as porphyroblasts up to 1.4 mm in diameter, which show distinct compositional zoning, ¥gyhich
(0.22-0.04) decreaseX, 4;,,, (0.34-0.63) andX s (0.30-0.64) increase, and slightly increaseés,,, (0.01-0.03) from the core
to the rim. The core of garnet contains inclusions of epidote, titanite, ilmenite, calcite and quartz. The rim of the garnet contains
inclusions of amphibole (Act, Mhb), chloriteX(y;, 0.37-0.42), epidoteX ps 0.13-0.25), quartz and also contain polyphase
inclusions of muscovite + chlorite + epidote and chlorite + paragonite + epidote + olgioclasel@nalthough some of them
are connected outside with cracks. Box-shaped polyphase inclusions of paragonite+eagittoteetmuscovitetoligoclase
suggest a possibility of pseudomorphs after lawsonite. Porphyroblastic garnets are sometimes replaced by amphibole (Fprg, T
chlorite (X a74 0.46-0.52) and epidoteX(p, 0.13-0.23) along rim and cracks. Amphiboles in the matrix show a zoning with
Mg-hornblende and actinolite (I¥a0.15-0.48 pfu) core, barroisite (Ma0.50-0.63 pfu) mantle, and Mg-hornblende and tscher-
makite (Ng; 0.18-0.46 pfu) rim. Amphiboles replacing the garnets have a zoning with barroisite{¥2-0.65 pfu) core and
ferrotschermakite, ferropargasite and Mg-hornblendes(N4d.1-0.48 pfu) rim.

Based on the texture and mineral composition, two metamorphic events have been distinguished from the garnet amphibolite
The prograde to peak stage of the first metamorphic event is characterized by core to rim of the porphyroblastic garnets an
inclusion minerals therein (i.e. amphibole, epidote, chlorite, biotite, paragonite, titanite, ilmenite, calcite and quartz). The peak
metamorphic conditions are probably stable in the epidote-amphibolite facies. The retrograde stage is characterized by chlorit
which replaces the porphyroblastic garnets. The prograde stage of the second metamorphic event is characterized by barrois
core of the amphiboles and epidote replacing the garnets. The peak stage is characterized by fracture connected inclusions
muscovite and oligoclase and tschermakite and ferropargasitic amphibole developed at the rim of the amphiboles replacing tt
garnets, probably suffered amphibolite facies metamorphic conditions. The retrograde stage is characterized by albite and qual
in the matrix.

The petrological study suggests that the garnet amphibolites probably suffered metamorphism events of (i) high-pressure er
dote amphibolite facies and (ii) amphibolite facies. These metamorphic events are related to the tectonics of the oceanic plai
subduction and subsequent continental collision.

F—"7— K Garnet amphibolite, Makbal Complex, Neldy Formation, amphibolite facies, Kyrgyz Northern Tien-Shan
Keywords: Garnet amphibolite, Makbal Complex, Neldy Formation, amphibolite facies, Kyrgyz Northern Tien-Shan
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Geothermobarometry of the Mogok pelitic gneisses from the Sagaing area, Central Myan
mar
Geothermobarometry of the Mogok pelitic gneisses from the Sagaing area, Central Myan
mar

Maw Maw Win'* ; #23f 1E46f 2 ; finfig L 2
Maw Maw Win'* ; ENAMI, Masak? ; KATO, Takenor?

!Graduate School of Environmental Studi&Senter for Chronological Research
IGraduate School of Environmental Studigé8enter for Chronological Research

The amalgamation of continental blocks that drifted from the northeastern margin of Gondwanaland from Late Paleozoic
to Cenozoic formed the present landmass of eastern and southeastern Asia (e.g., Metcalfe, 2011). Myanmar is tectonical
divided into eastern and western provinces by the Sagaing Fault, which is a 1200-km-long right-lateral strike-slip fault. The
eastern province consists of the Sibumasu (Shan-Thai) Block and the western province consists of the West Burma Block an
the Indo-Burma ranges. Both the Sibumasu and West Burma Blocks belong to the Sundaland. For the present study, sampl
were collected from the Mogok metamorphic belt (MMB), which borders the eastern province along the western edge forming a
sigmoidal structure. It is 50 km wide and extends southwards from the eastern Himalayan syntaxis in the north to over 1500 km
where it joins the high-grade metamorphic belts of northern Thailand.

Our study area is situated at the central part of the MMB, north of Sagaing, and is bound by two parallel N-S trending ridges
— Sagaing Ridge in the east and Minwun Ridge in the west. These two-parallel ridges are separated by the Sagaing fault valle
which varies in width from 0.5 to 1 km. Metamorphic rocks exposed in this area include gneisses, marbles, calc-silicates, schists
and amphibolites. Detailed mineralogical and petrological studies were conducted on garnet-biotite gneisses taken from th
Sagaing Ridge (S30a, S26, S22a & b, and S39 from north to south). CHIME monazite ages indicate three possible crystallizatio
events during the Paleogene period: 48.Q2.4, 37.14+ 0.8 and 27.6+ 0.6 Ma (2-sigma level). The common mineral assem-
blages are garnet, biotite, plagioclase, and quartz with minor amounts of rutile, ilmenite, graphite, apatite, monazite, and zircor
Additionally, the sample S30a contains prismatic sillimanite in the matrix. In sample S26, garnets contain fibrolite inclusions
and the matrix consists of prismatic sillimanite. The samples S22a and b contain fibrolite inclusions in garnet and K-feldspatr
matrix. In the sample S39, spinel occurs as inclusions in garnet. Garnet grains are mostly homogeneous and exhibited high M
content and low Mg content locally at the grain boundaries: Alrg;Prps_30SpsGrs; s, Almss_7oPrpo_3sSps —5Grs; s,
Alm59_65P|’&0_35Sp§_26r%_7, A|m58_63Prp?o_ggspSlGr$_6, A|m62_72Prp17_288p51_3Gr56_10 in Samples S30a, S26,

S22a & b, and S39, respectively. Biotites were texturally categorized as (i) inclusions in garnet, (ii) isolated grains in matrix
(iif) symplectitic aggregate with plagioclase around the garnet grains, and (iv) in veins through the garnet grains. Biotite inclu-
sions and biotite content in matrix contain 5.6 wt% and 2.0 wt% of,Ta@d F, respectively. Spinel contains 4.9 wt% ZnO and

its Xary [EMg/(Mg+FeT)] and Yy, [=Al/(Al+Fe3T+Cr)] values are about 0.35 0.40 and 0.95, respectively.

The garnet-biotite geothermometer and two geobarometers characterized by garnet-biotite-plagioclase-quartz and garne
plagioclase-sillimanite-quartz equilibria were employed for the pressure/temperature (P/T) estimations of the samples collecte
from Sagaing. Three groups of datasets were used for the calculations: (1) biotite and plagioclase inclusions and their garn
host, (2) garnet core along with biotite and plagioclase matrix, and (3) symplectite and garnet rim. The estimated equilibrium
P/T conditions were 0.3 0.7GPa/580 700°C and 0.6- 0.9GPa/780 880 °C for the inclusion and matrix assemblages,
respectively. Symplectitic assemblages around the garnets exhibit equilibrium conditions a0B&Pa/580 610°C. The
high TiO, content of the biotite grains coexisting with rutile and/or ilmenite indicate a temperature of crystallization €f, 800
when the Ti content of biotite is used as the geothermometer as proposed by Henry et al. (2005).

F—7— F: CHIME monazite ages, P-T conditions, pelitic gneisses, Mogok metamorphic belt, Myanmar
Keywords: CHIME monazite ages, P-T conditions, pelitic gneisses, Mogok metamorphic belt, Myanmar
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Petrological studies of spinel and quartz-bearing paragneiss from Zayetkwin-Onzon are:
central Myanmar
Petrological studies of spinel and quartz-bearing paragneiss from Zayetkwin-Onzon are:
central Myanmar

Ye Kyaw Thu* ; ENAMI, Masak?
Ye Kyaw Thu* ; ENAMI, Masak?

!Graduate School of Environmental Studies, Nagoya Universiignter for Chronological Research
LGraduate School of Environmental Studies, Nagoya Univer&iignter for Chronological Research

The Mogok Metamorphic Belt (MMB) extends for over 1450 km, from the Andaman Sea to the eastern Himalayan syntaxis
along the western margin of the Shan-Thai block. This belt is mainly composed of high-grade metamorphic rocks, from upper-
amphibolite facies to granulite facies, and younger intrusions. Previous studies concluded that an assemblage of the high-gra
metamorphic rocks formed during a Paleogene regional metamorphic event that was caused by collision or underthrusting c
the Indian microcontinent with the Eurasian continent. The study area is situated in the middle part of the MMB, 100 km
north of Mandalay, and is mainly composed of paragneisses overlain by marbles and calc-silicate rocks. These lithologies atr
intruded by quartz syenite, biotite-granite, and pegmatite. The marbles and calc-silicate rocks are mainly composed of diopsid
forsterite, phlogopite, spinel, graphite, and chondrodite, which record upper amphibolite facies equilibria. Paragneisses ar
mainly garnet-biotite gneisses with intercalations of biotite gneisses and leucogneisses, and show general NE - SW foliatior
Paragneiss samples studied are medium- to coarse-grained, well-banded, and show porphyroblastic and gneissose texture. M
of them contain garnet, biotite, plagioclase, quartz, sillimanite, and K-feldspar with a minor amount of graphite, ilmenite and
monazite. Porphyroblastic garnet grains are 2 - 5 mm in diameter, and contain numerous inclusions of biotite, plagioclase, quart
and sillimanite. Biotite grains occur as four-generation phases, an inclusion phase in garnet, an isolated phase in the matrix,
symplectitic aggregate around garnet, and a vein phase replacing cracks in the garnet.

Coexisting spinel and quartz are newly found in a garnet-biotite gneiss collected from the Zayetkwin-Onzon area. This sample
contains porphyroblastic garnet and cordierite, and biotite, plagioclase, quartz, and graphite in the matrix. Spinel and sillimanite
coexisting with quartz, plagioclase, biotite, and ilmenite occur only as inclusions in cordierite. Spinel is a Zn-poor spinel-
hercynite solid solution with X;, [= Mg/(Mg + Fe&*T)] = 0.34 - 0.35, Yy, [FAl/(Al + Fe3+)] =0.97 - 0.99, TiQ = 0.0 - 0.2
wt%, and ZnO = 1.8 - 2.3 wt%. The matrix assemblage gives pressure/temperature estimates of 0.7 - 0.8 GPa/Z8GsH#y0
a garnet-biotite geothermometer and garnet-biotite-plagioclase-quartz geobarometer. Biotite grains in the spinel-bearing samp
and associated paragneisses contain a distinctly high di@tent of up to 6.9 wt% (0.39 per formula unit for O = 11), which
probably progressed mainly because of théHi 5 substitution (R is the sum of divalent cations ajydepresents vacancy in
the octahedral sites). The fluorine content is up to 2.0 wt%, and the chlorine content is less than 0.1 wt%. The Ti-rich biotite
suggests temperatures of 800or higher if Ti is employed in the biotite geothermometer, as proposed by Henry et al. (2005).

The occurrence of a spinel-quartz-cordierite-sillimanite assemblage in the Zayetkwin-Onzon sample and the high-temperatur
estimates of around 800 suggest granulite facies equilibrium of the Mogok metamorphic rocks. Orthopyroxene-bearing garnet-
gneisses were reported from the Mogok area, about 80 km NE of the Zayetkwin-Onzon area (Yonemura et al., 2013). These da
suggest wide distributions of granulite facies metamorphic rocks in the northern part of the MMB.

F—"77— F: spinel, paragneiss, P-T conditions, Mogok Metamorphic Belt, Myanmar
Keywords: spinel, paragneiss, P-T conditions, Mogok Metamorphic Belt, Myanmar
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R A5 AETHDEED A S A DFEIR _
Olivine megacrysts in the Horoman Peridotite Complex, Hokkaido, northern Japan

FALL BEL s S A I A AR AR
MINAMIYAMA, Akari '* ; SODA, Yusuke ; HAMADA, Morihisa? ; MORISHITA, Tomoaki

VIR, 2 NI TR N ERT 2 G FE A

IKanazawa UniversityJapan Agency for Marine-Earth Science and Technology

EEB= > MVOESORIZRE., RE, BN, BHTHRES EEZONTED, @HFIE 1emZBA % X 5 itk
TNz (Ave Lallemant et al., 19807, 201175 &), LA L., REOKRONA S AFIIZE cm 2 B2 2Rtz & D
LR, B & 3) BERPCDAEN S THEEL TV (LmEOBmN A S AE. 7 XY 71D San Carloshin» A
SAETES, /)Y 21— WGRDMALAERE), TREZBZZRKREIDERZZLNALAEMERPTHEELT
WABZ ENG, DALAEDTICERZERT 2BENDHZDTIHEVWHEEZLONS, 8 L. BERMEFEKT S A L=
ALDEE< ¥ BV FTIHEET 274551, <Y MUTEOREOMNER N5 9 2V ER ), HEREEREIC
WERERMELUTOSAREND DS, L emZ B2 % B RIEKZ EERE THIET 2 D138 L <. KGRI OMTICIES L
B, TOTEhE, RIROEFENALAAZIIZEL,. ZTORMEHSOMCT S &iX, B~ > MV TOEBERD
ATREMEIC DWW THGETT %5 L CHETH %,

Z T TAWIZE T, JLEDOBEGMNA D AGIRICHET ZE DAL AAICER L. B A D A DR & Ei@E DR
RO & OENZIHS ML, ZOHIEBRZMETdT S & 2zHNE Lz,

AW TRV, JLEEOBRG D A D AEEROIN AL S A T, Lower Zone® MHL %41 (Takahashi, 1991
WMUL7EDTHS, BERDADAARIREICIZIZTATT, WIRTEET 2 L, HEORNEONALAAXD BHE->TH
Z %o EHEORNBEORE HIRE) & R—T a7 I A7 0w i TH S, BERMASAGENADAAR—T 4075
A MTIEHRANFEL TWVD, EEMASALDKRICE SN AR FIE,. DASAAR—T7 8275 A K &R T (100)
WICITTH 5, BEEDALAAPITIET ATMERINTED. AL, HEEG, ARG THERKEI N TV,

U-stageTHIlE U7z A0 & diki AR O A Mz i, BEfh A b A OHILE &I Z 171 [001](100) & [100](001)
DI N ZDMERE NIz, MIRLESTIE. [100](010) DT ND R ET S Atype 7 7 7V w 7 WA 5N % (Jung et al.,
2006) F7z. B ADLAAICHET ZHBIDA S AAORSE NG, DA D Afs MBI A D A OHRRING T 7
TV 7 TH5,

FLd A B Af ERIRI A B AAICDWT EPMAIC X ZEE DT 21T 72, Fo & Ni B ERICIIHE LA TR 5N
Tinolze o, FTAIRICKZ/KEERDONE S IRATZN, OHHEHDOE—T I3 T Nixh - 7z,

EmOALAAICANA, BRlEA, AEXIVDTIATHEENE T ENE, IKDZWEHTTTNS DR Z[EA
LTWekEZONS, EEDADAADBDTNDRE, FKICHET 2MRNASALD CPONDL, BEfALAAER
Atype 77 7V U RIBIKT BB AE 22 BRI DIFAEL TCWe EHEETE %, Atype 7 77U v VDRGNS 1R
WAL AR, RZEIL A THE TSN TED ., BEHA DS AGHERD EE~ 2 ML S ERHT 2 TR E
N7E D ERINEN TS (Sawaguchi, 2004) 2N KD, BEEmHOA DL AL ERMIKEBIE. B~ > MVAZ EF T SR
Atype 77 TV w I B LI EEZ BN,

ko enn, BEEMASAAE EE< Y FIVNICBICHEAEL TED ., IKDZWEE TR TIXATHTIEE L E LIE
WLTEL, REHASAEERD B~ MV S ERT 28T, Atype 7 7 7V v 7 ZIKT 250 F THHEE
R EZEND,

F—U—F: EEHMADAA, RN AD A, CPO
Keywords: olivine megacrysts, Horoman peridotite, CPO
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Elastic wave velocity and microstructures of Hida gneisses

N TR A T
KOIKE, Kanta'* ; WATANABE, Tohrut

UEILR A R R 2 B0

!Department of Earth Sciences, University of Toyama

Seismic velocity is one of the most important sources of information about the Earth’s interior. For its proper interpretation,
we must have a thorough understanding of the dependence of seismic velocity on microstructural elements, including the mod
composition, the crystal preferred orientation (CPO), the grain shape, the spatial distribution of mineral phases, etc. For it
complexity, the influence of the spatial distribution of mineral phases has been poorly understood. In this study, we focus on ¢
layered structure seen in gneisses. We are studying elastic wave velocities and microstructures in Hida gneisses.

Rock samples of Hida gneisses were collected at Kubusu River (Yatsuo, Toyama Pref.). A rectangular parallelpiped (the edd
length~40 mm) was made from rock samples. Two faces are parallel to the foliation plane, and two faces perpendicular to the
elongation direction. Preliminary velocity measurements were made at room conditions by the pulse transmission techniqu
using Pb(Zr, Ti)Q transducers with the resonant frequency of 2 MHz. One compressional wave velocity and two shear wave
velocities were measured in each of three orthogonal directions. Two shear waves propagating in one direction oscillate i
mutually orthogonal directions. The fastest compressional wave velocity (5.91 km/s) was observed in the direction parallel to the
elongation, while the slowest (5.51 km/s) perpendicular to the foliation. When a shear wave propagated along the foliation plane
it showed slightly higher velocity for oscillating along the foliation than for oscillating perpendicular to the foliation plane.

However, these velocity values cannot be compared with microstructures, because they must be affected by pores in roc
samples. We are now conducting velocity measurements under confining pressures of up to 180 MPa to remove the influence
pores. The relationship between velocity under confining pressures and microstructures will be presented in our poster.

F—T—F: FE, ERROEE, 5257, #likE, CPO
Keywords: gneiss, seismic velocity, anisotropy, microstructure, CPO
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%{%ﬁ%?ﬁ?ﬁ@ MIU-3 SfLa7icBI B AEMEE M 7ua s Zy 7 infme d

R

Relation of the Tsukiyoshi Fault and orientation distribution of microcracks in the bore-
hole MIU-3 core in Mizunami City

Ry B b Mo vt b Bies —ai b vaAY SR L NI B L EER R 2 TR i 2
OHTANI, Tomoyuki'* ; YOKOI, Kosuké ; OKAZAKI, Kazunari! ; NISHIMURA, Yuki! ; KOJIMA, Satord ;
KUBOSHIMA, Koji? ; SASAO, Eiji

Vg KA, 2 AR IS B FE RS
LGifu Univ., 2JAEA

WikhafEIc BT 214700 Zy 7 DFMNAEOREZHLMMCT S 2 ez HINC, WiEzE R =) 7a7zH
WTRA a7 Iy 7OHMIEEIT> . MEE LIzR—1 27 a7 3G RIEHHE T T H AR 7 W5 AR RS D i
HIL72 MIU-3 54La7 TH %, MIU-3 SFLIFERER 1014mE CTHEIE N, HESWTE & 358 70Tm T8 %ES %, H Sk
JEDRFEIF ATAEIAD LIERS TH 5, ASWIEOZREAE, MIU-3 SFLHL T E-W ER 70SOXREAZHT %,
AWt > A O R EREHERS TR (3T & SN TV B HN, Wi S OMFETIc X b EWEE > X TNty A
LIEETNTWVS G, 2003,

MIU-3 BLOR—=1D 7 a7 &0 7iKRERIL T, 47075 w 7O MMERIT- 1z, MRE LTEEX 496
m, 623 m, 662 m, 698 m, 755 m, 851 m, 9960 5., D 4RIV I NEMRAERS TH O, MO 35RHEH
bt B TH D, ¥4 7175w 7O 0iillEid Vollbrecht et al. (1991 5iEICHE DN TiT> Tz, Ihbb, EAZT S
HMHTEAMR ZIER LT, JEC O BICTENZ2AHEEZNRE LT, TNEFNDOHMTLIZN—YILAT—IZHNTY
A0 Iy ZOMNRAERT> Tz, EHE. HWERRe—IV RS r7aroy 27—V RS 7ar oy 7EWNGE L
T A=Tr=A47a75y 73HEIctED NBNER T T v IREENDZBNDH B Tz DITHIERSE 5 IR LTz,

RATAT T v TOBIEMEREID, b=V R4 70 v Ty 73—V R4 o7a 7oy 7 XOEicERENizLEX
5N%, Fieo HMEOFERK D, =)V R A 707 5w 7 OGN REE T/RKED SEKMA. N-SEMEATH
0. GE 496mE RN THAERDRD 5NS, TAEROS A I7ar 5y 7IE%E 623m Tl E-W Elf, %E 662mT
& N-SEME FT 2 EMZ—B LAV, Y—IVRAL 71027 5w 7 Oe)id% < OBEETKENSEM, N-SiE
mEfA. E-W~WNW-ESEEMEMATH D . WiEITEOEE 698m, 755mTiE N-SEMT A, E-W ERTADFHIET 5,

WD TR —IL RS raroy 7, Y—IVRvAsrarsy 7 esichAatEpo~rsay Sy 7HHET
%, Moore and Lockner (1995 ENIHEEER K O A 707 T v VT DFEICDWTHLMI LTz, Fhucks b, s
HOIERDIEE % F TIRARIKICHITE S M E TR~ A 7027 5y 7h55E L, WEROERDIIEE % Lo
BECEE T & 200 BIsg (B £ 1% 30° #I%0) 9547175y BRSNS, MIU-3 5fLa7oxArna”
v 7 IZMEREOR R AERNHET S D, RARICBWTEMBEHE TS A 2717 5w 7O ZELd
TN RSz, Floy Y—IVRRA 70w e =)V R o0y Ty 7 &N THAER O hHEF
WINEV, Thd, EREHIR LD BV —)L R 70y T 7. EREDIEBIEDIRIE TR S N, TE K HEIFH A
EOIE oz EZONS, =T, V=IVRA 7075y 73BN T TIERESNTHEE > —Y VT xig
DIRFTHTIER SN, 59k LTWiEin o niiplic B S izl L e S b,

Moore, D. E. and Lockner, D. A. (1995), The role of microcracking in shear-fracture propagation in granitdpurnal of
Structural Geology, 17, 95-114.

FrH (2003), “HIEY T VHNKICET 2 FF 2 TV Fa T — T S VKGRI B 2 A S W E OGS E
JEE—" HARHBREERHES RS 20034 K2 THa:, G018-P004.

Vollbrecht, A., Rust, A. and Weber, K. (1991),Development of microcracks in granites during cooling and uplift: examples
from the Variscan basement in NE Bavaria, Germanypurnal of Structural Geology, 13, 787-799.

F—U—R:xAo0 0T 7, Jilhinth, HEWE, MIU-3 5437
Keywords: microcracks, orientation distribution, Tsukiyoshi Fault, borehole MIU-3 core
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TEBABHEH A F 27 ZDBEET IV |
Numerical model for subduction zone dynamics

Rz
ISHII, Kazuhiko'*

L RBRRET KRR SR

!Graduate School of Sceiences, Osaka Prefecture University

RREL T, RHRARF XA F I 7 ADBUEET IV 2INT 50 TOETIVIE, LA - TEORRERE, AR - e
gk, <Y MIVUVRT 27, 7R/ AT 27, HERY. ik, KD SR E N, BT L— FOhIHAH L2, HE
i) &Py OZERIER (iR a e ra Yy 4 MeE ZUTHES B XV DR E EA. Y2 by oy
DoRE GRE. . B/KE, AV FrR, BARBERID . IKIC K5 AREBREOE T, RPEROZE., 28 -
HER2 E DR Z IO 5 T ENTE B,

COETIVOHNE, D IRRAREFROMEL J1y 7))V TRE. 2) ZRUED EAEERE. 3) (TInkkE L &R
BOMIEE T DR, 4) SNKERGROZIE LIS I hs E2MRET 5 L TH B, 2. ThH ORI DV TEIRR
TN T E BB TR AV, BT VOB L FEIC DOV THIET %,

F—T— R AP, BUEET IV, 7' L— FEEFRRE, 2005 O L, MiROZATE L6, kR E &L e R
Keywords: subduction zones, numerical model, strength of plate interfaces, exhumation of metamorphic rocks, crustal deforme
tion and stress, accretion and tectonic erosion
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BT 7t = 7 RSBV B kPR _
Kondo theory for spherical shells tectonics

B A 5 BRI e
KIKUCHI, Kazuhei'* ; NAGAHAMA, Hiroyuki !

W Bl N e 2 A Bt

!Department of earth science, Tohoku University

WAARRICITT 2V Y AT 27 OEGRIERBESN, BT 7 F =7 AKX 0geEnTE e, AT TOEIICHT
% Batdorf/$ 7 X—& LIEFUEE NTzFkE & OIC, #IEREFRA R EN TV (Kikuchi and Nagahama, 2015)C O
2T TDETIEF., MIOETEVVRAT 7 ORIIIZFLHIL TS, UL, BjET 7 =7 XicBVT, VYA
7 17 OWIHEEE LT mRER S BETREROBIRWIZ S X 5N TWhial, —/. Kondo (1955 3iEHh L7z
DT N BRI ) — < VR OBEREFH LT3, TOERKIEGRNS. VY RT o7 OliR%EE[E L 1 BRI
FEzE T %,

Kikuchi, K. and H. Nagahama (2015) Batdorf parameter for the spherical shells tectonics, EGU General Assembly Conferenc

Geophysical Research Abstracts Vol. 17.
Kondo, K. (1955) Theory of Metaphorical Plates and Shells, RAAG Memoirs Vol. |, (ed). K. Kondo, pp. 47- 60.

F—U— R T 7 N =7 X, G
Keywords: Spherical shells tectonics, Kondo theory
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Radiolarian fossils and crystal growth of metamorphic minerals in low-grade metamor-
phic rocks

AN R
ONO, Akira'*

L
'None

R s Lih D 5 — /NI DFE AR - Z)1 R E Ty T1CDWT, TRE LKA PR R A 7 &2 )L — X THIgd
e, B0 VIR (iR b RN AEEBICEHbNS. BISNREEICNF T, iz - HRMROmEEE
DOIREERALTHERDIRESR A T F A b EIL—XTHXRTHS L, TNHICEREBREGORBEN RN {ZE
T5. TOFRIIIFEFMMEINTVS [1]. TTTR, ZOROAEESEAT, KHEHIEAOEHICHT 5
ARDZERE & DB E 2 WG T 5.

HEAL— MOKEEEG Fv— FaRAFEITRROBE Ty TIN5, Fr—MIE->TW5EH
HgS 2N —XTHR2Z L, V7RO ZEERS bN5. MR 2 THAZ L, KREIH40~100um (ZEDH
By 7L ZONEZES A EIEYICESIREMED#ETE 5 (Figure A. NEIOIREYEICA YD D70
&, B Y JIEARARCERS. Bailiosix) v TRDBTARNW T LB S, T OWS, BEiiicEsIeEE
@%ﬁmﬁ@@U/ﬁ%Wégak&% ui®ﬁ&ﬁ¢®aﬁv/7,%@UV&%;U%@%%E%UH%%@%
&, FRACHT ST DIRZE S ORI GG R EIc b —RMICEED 5N, ZTNHIFREHEEADOEEEZ 5N5S.

TRELKRESRMAE fEs IR EE - HRE TSI D > TERIREN EA L, e - BERM, BE
B, YUSTFA MAICOHENTV S, e - BERS CRIMFRIFABBICADMHEERENTVE D, Zh&D
& EiE TR G R TE TV o /2. UL, BERMTEESOIRER SOUIWimZ )L — X TE%T %
&, BB bEOERTH B EMY) VR TE %, Figure BIZZ D usb~ 4 70X a—7 DR TH D, Figure Cla
MEFMBIETETH 5. LA DB E{GZ D UiEFh 5 NA0NAD SN LBk % LG L3 v, HER
aoa%, EBA, BER, AERENZOHEETH 20, BREHEAGOwmINIEEGT L TWa. BRIt O NERICIE M
MaREY (A8 NEFICE L, REVODHIRMEaOwmHZRFE L TWa. —), YUFA M=V TIERE
AERROYEREINEZE TH O, RKEMEN RO RKEISBIEL TV, Lﬁ%ﬁUEE#ﬁgkﬁﬁéhf b
AR RESZILL TS, ZOROEHIEAOEMIMESNT, FEAEEREFELTVARL.

ERORREBEEBEA EEOVIIFARNTAVITY RBEDOEZ L OREERSICIE, fIAEA, Mk
YURFAL (T4 7aI40) EAHYEAHERINTVS. KEOAH) EAONEITIZNA0WADHYNEA SN
TW5. AEYE L TRNREYIMNHN S, Zh51d LI LEKEHIBIRICHE L TWS. TORIRGKRE RGO
ERER KL L TV B A[REMED D 5.

KRR EHOARE PR G X T Y 213N - PR EIROZ NG OGMNFE S 5. ailicideEoHEZ
WE%TfL ZThz)V—XTH? &, BEbaeHEEI N2 00) Y IDhKRRICEDDONS. HEHMEE THATH

KREZRBOINIZIZTARNTHETDH D, ZOMICHEENERMMAG QYN AROaaY & UTHREANC
"*ﬁb’(lﬂ% JOAAZ)VTIRY VIR E R LD 20D, 4 —7 2 )V TR A Qi D2 0iE s Y
VTIRRKEHIBIRICAA LT VWA T EZFEHRTES. TOV VIR AP E S RE L T L BRICHIHTHID A
ENLDOEHTEINS.

MERICEDIREERAER T ERHED =) IR OISR S AR EEE DR E DR~ A v+ MV
LTWa. Yo/ 0t A FEMFREND L EHLMAOEATHS. FHHE ZNUCEART 2 Wi 7x EEEHD
Wit CTHEHU LA DIPIRZ IS L THID, A LU TE L S RTFCE > B bAIERIZE DD > Thizw. £, #£
1 mmizEDER, EXAa, ¥ruf (—KTOR) ORMEMZEZRELIZE 5, BERMSOEINEZ L3Nz L
TWAHIEZED NG oz, Ly vy — % RUOFELIEFICEY. JEFICHROEIRIERZ "% 57— 2%
AREFSN TR,

(1] /NEp, 2012 HARHNE 2235 1194F220 K22, R4-P-24, p.228

F—U— R R b, 2R, FER R

Keywords: Radiolarian fossil, Metamorphic temperature, Recrystallization
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A Siliceous slate B and C Biotite-muscovite schist
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Metamorphic P-T evolution of the eclogitic pelitic schists in the Sambagawa belt, central

Shikoku, Japan

=/E S Kabir M.F.!
TAKASU, Akira'* : KABIR, M.f. 1

UK

LShimane University

B =) B R T 2 T 7 1Y v 4 MEERMER SIE K SERER A TH 5, —EBIciRE RSN
UHERGOWEZPET 5. MR ERNAGARSHOIYIHAGDEZ/RTH, FNUCT 7Y v A MHADHE
YIHAGOEDNEDEND., /Yy A FOEBIEHAICOWVTIE, TNETICHELIIREINTEZ WBIZIE, Aoya,
2001; Kabir and Takasu, 2010 Kabir and Takasu (2010%, 2N 5D 5 B KESHIKIC )T 270V v A MIDOWT
B ETARER (KR 7oy 4 M, 52 SEEZREH (SR 7aY vy 14 M) &%®Q&MWWW%®3
BlOEEERAER 2B Uiz, ECLMO Y —27IREFEINE, 551 8ELWIERMNT 530 - 590°C, P:19-21 kbay 2
FEZRAERM T : 630 - 680°C, P: 20-22 kbartdh 5.

SEOMFTREET 7oy vy 4 VEEREEF SThPOZ /70y A4 S EAETAREF AOERIERAZHS ML
Tz, KRR & HEREEYI O K D, T OREF AOZERIERIE, 1) JBRNERIEH, 2) 5 18TFERIEH, ZL T
3) F2EEZERAMEH D 3BOZRA XY MTEDTES. 1) FEENZERIETA XY MIFERER S AH0a7Iicy
FN2UEYTH% Na-Ca~Cafilifs (X<, S—HAMA, MgFRIL>y 7Ly RixE), HER (Si: 6.05-6.13
THEOI 5N 5. ZRGEHERNAGARIEHED SAPIEHMEE S NS, 2) 5 LEEEBIEH A XY b OFIRIHZA
RIER TN AGE O SN SBNAGARSHER TI /7 ud v A MNCEALERIERZRYT. Fia~Y—7DZEK
SRS MTT B 728, MAINCKFMASHO €7 )L A7 LMW Ty a— Rt v g > B EERR (Connolly, 1990,
2009 ZEIHE L, FiRD 460°C, 8 kbarh 5 E—2 D 600-640°C, 19.5-21.5kbar(T7 1Y v A b)) DZREEM}:7%HH
EMC LTz, E—27 DBOEIRIAZRIEHIZ NCKFMASHO £ 7))V A7 LRV, AiA & E EADOSHERROAS M X
» 510-520°C, 9.5-10 kbamDZM-ME 5N Tz, FERBAZ BRI IFIEFRBIE DL KFFEE 2/~ L, Aoya (2001)hV/RL 7z
9%, FHE—27D%, WELENSDEE FR (REY—7) LW ERBRRIIED NG, 3) B2 EE
ZRRIERA XY ME, a7 BNERG, <> Mbhsaupia, VAN IT VG TH 2 BHE R BEihE 2R3 fAPaIc
Ko THIE, ¥©—7, BIEOERIEANFEOT NS, i, a7 0ENRaM\aIlGEeEEANLRZ Y YT L
24 NeABFTHEF, EIAOHHORNICZ IOy v A FEKRANY FDA VT 7 AREADERARIC K > T
VTV AL M RIER LI, BRIAODNERENEEZSNS.

Iy A MAZBIEH O Ofk N A GBS B ARIEHOEBRNERIER I, Y7 X7 a > ORRREIC
ERBHENTOEONSF T - I3 — )W S DBDBHEIC KD BT o7z b EZBNDE. ZD%, YT X7 ay
DFUCEI N F VT« T —)IbOWINC &L 570 ¥ A MACESZSFEMERIEH (KIFaOT7uy v A b
F2EoTr7aY vy A MAZKIEANED 5ND) DB ot BRI, Tr7adv A MaED—EEaEIcET R
HU%, AHRAEARAOSEGOE EBIIBO =IHINERIERZZ-EZ5N%.

F—U—R: ZWIHE, Zr/ady A MNP-TYa—Rber gy, &L A4, 51+, 85
Keywords: Sambagawa, eclogite, P-T pseudosection, garnet, Besshl Seba
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Electron Probe Microanalyser and Laser Raman analyses of reaction textures in brecc

veins, Tokunoshima, SW Japan

AR Y LA EE] L B EER 2 SRR R S
SADAKANE, Takeyoshi* ; YAMAMOTO Hiroshi' ; UEDA, Shurd ; TERABAYASHI, Masaru

VRS KPR EGEEE TR eR), 2 Mt XA v a v a v b, 3 FIRE T ALY AT LER T2 2R
LGraduate School of Science and Engineering Kagoshima UniveédityConsultants CO.,LtdDepartment of Safety Systems
Construction Engineering, Kagawa University

Virdat SRR, TZEVEORMFIITEWICET T 2 Z28E R S IFIEETIRROB AR EN TS (EH
A, 2012. OGRS, WiEEENCHRT 2 AEE, MAMYS, MAOREICK > THKRENS. TN5DREIC
3B B TR MERIRICH K, NEHIENE N5, EPMAIC K B tRIBEITIIRIROE I Ti 2%
CER, FOEDIE CanBna EWghoiz. L—F =< VMG E Vi< v ¥ 7 Tl Ti 85 h anatase
Cailisrh calcite TH 2  EWVHIIHL 7=,

CDRNBHEIRIEMERES TH AWE - BB AN SIERON > THESHT, RS T Cak Ti Z3TOHY)IE Titanite
DHTHB. £oT, TONBHEIRIEYIE Titanite DRISIC K > TEKRLIEED EEZ SN, TROBEARORE X
200°CHhZFNL EThHhoT-EEZ 5N 5 (Chakhmouradian, 2004 7% £)

Chakhmouradian, Anton R.2004 American Mineralogist 89, 1752-1762
HAEER, (LA E], SPRREE, 20124F, HAME R 11944 1R 2.

F—T— R I IGE, BRI, 25, YRS

Keywords: Laser Raman Spectroscopy, Ryukyu arc, Tokunoshima, Kagoshima Prefecture

1/1



