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[R8-03] Amphibolite-Granulite facies metamorphism at the base of island arcs: Clues from
Calaton Hill, Tablas island, Philippines

*Gabriel Theophilus V. VALERAL, Andrew Exequiel S. Tabilog!, John Kenneth B. Badillo!, Betchaida D.
Payot! (1. Univ. of the Philippines)

9:45 ~ 10:00
[R8-04] Brittle fracturing during the closure of the Maizuru back-arc basin

*Larissa NGOMBI MAVOUNGOU1, Kaushik DASY:2, Dyuti Prakash SARKARLZ, Jun-ichi ANDOL2, Yasutaka
HAYASAKALZ (1. Hiroshima Univ., 2. HiPeR, Hiroshima)

10:00 ~ 10:15
[R8-05] Elucidation of slip characteristics in shallow crustal faults from deformation
experiments on sandstone gouges within Himalayan Main Frontal Thrust

*Dyuti Prakash SARKARL2, Takehiro HiroseZ3 (1. Hiroshima University, 2. HiPeR, 3. KCC JAMSTEC)
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11:00 ~ 11:15
[R8-08] An approach to understand the mode of formation of titanite microtube texture in
Tumbiana formation stromatolite, Pilbara Craton, western Australia

*Kiran SASIDHARAN, Yoshihiro Nakamura?2, Satish-Kumar Madhusoodhan?, Ohfuji Hiroaki> (1. Niigata
University, 2. Geological Survey of Japan, AIST, 3. Tohoku University)

11:15~11:30
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[R8-11] Precipitation of graphite in continental crust from CO,-rich fluids: Evidence from fluid
inclusions, Raman spectroscopy and carbon stable isotopes

*Madhusoodhan SATISH-KUMARL, Sasidharan KIRANL, Kana UMETSUY, Sanjeewa MALAVIARACHCHI? (1.
Niigata University, 2. University of Peradeniya)
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Trace elements and strontium isotope geochemistry of phengite in
pelitic schists from the Sambagawa Belt, central Shikoku

ERE SR, EEB. TraAvey BY—VE BFA B RS B
*Hironobu Harada1, Tatsuki Tsujimori1, Maureen Feineman?, Kazumasa Aoki®, Tetsumaru Itaya4

1T.RIEKR, 2. RYVIARZTFHILK, 3. @ILEK, 4. #BIRERFERY hT—2
1. Tohoku Univ., 2. Penn State, 3. Okayama Univ. Sci., 4. jGnet

7%y NERBER (Vv VvMA M) 1 SFE - BEEEHREICSVWTRBLEWEREENARENOZE
BB ENOEHERE X COKLRERICEENICET 2 XIEABKERILMTHZ, 7T %4 MC
l&. Li. B. N. Rb, Cs. Ba EDREFHCHR LRI EBEETHRIND, TDEH, EHRAEKK
IS RIA-BREEER. REERIERRZ L. REHIBEESTI2VEBRHOEE/ICEL TS Y. K-ArROER
BIEPHEEAGZ T TR, BAORMBKIEEHN N L —H—IZRY S 2 TH 5,

FZOVIVICEH LAEEERMED SBEDLAHAAHR T TRIEADOHHEZBASMIT 27HIC. FKeidm
ErRE=K)IF CFRI-SELIIIIL—K) TEREI N, Itaya and Takasugi (1988) I & > TK-ArERBIED
T2z v A MNISARBHIC D W TEBIENARIRKILZORIT 21T > TE L, AFBETCRIBEXTICE
SNTVWBSIARKLRUMBTRERICOVWTRET 5, BEHA13HBOSIAGAL 'S/ 1
0.70955-0.71836 (FERMWIEMRL) DEE LD, HRATHOLTINA M-BRERFTETORERE22HRD
7z Iv 4 NEFAMETREKRDTOKR. ZERERUSEAMKL & OBICABRLERIEASNT. B
DK-ArEAR (Itaya and Takasugi, 1988). &% - KRFEAMI AR & & BABRAMERBAZ RS AW,

KA FEOERKBRRICESEFNE 7TV v 4 NTIHRb/CSHEAERED LR ICH > TEL A SIER
NREINTEY (Beboutetal, 2007). ZhIZKFRE-7 > v 1 MEICHE W TRbICEE L TCsHAFIRICHD
oS NPd < (Melzer and Wunder, 2000), BiKREDHETE &6 ICCsHREANRBIRNICHE I ND-DEE
AbNTW3, L L., ZRIFOREREDP 7TV Vv A M TRERELFICHES>/-Rb/CstbD LR (EH 5
nww, =, BELEZ7T VY v 1 MDRb/Cskbid10-60 (5 %< £10-30) T, ZHIXEAADHEY
(Plank, 2014) @A+ DHEFES (Hasegawa et al., 2019; Honda et al., 2011; Ishikawa and Ujiie, 2019) &
BRRETHD, 7T %1 NDRb/CstbiZLEDRb/CstbE RILT B Z &SN TEHEY (Bebout et al.,
2007). ZRINFOREREN DR EEHE—HMOMETRERICOVWTIHREEDORHERFEL TWS AR
M, H5WIERBRENIERORICHEBYBRORGFEHEFERZREI LHMETHREMICOWTHEICAS LD
BRTOCAERLATREETEYT 5,

5| FA ik
Bebout et al., 2007. Chem. Geol. 239, 284-304. https://doi.org/10.1016/j.chemgeo0.2006.10.016

Hasegawa et al., 2019. Prog. Earth Planet. Sci. 6, 36. https://doi.org/10.1186/s40645-019-0281-2

Honda et al., 2011. Geophys. Res. Lett. 38, L06310. https://doi.org/10.1029/2011GL046722
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Ishikawa & Ujiie, 2019. Geology 47, 343-346. https://doi.org/10.1130/G45889.1

Itaya and Takasugi, 1988. Contrib. Mineral. Petrol., 100, 281-290.
https://doi.org/10.1007/BF00379739

Melzer & Wunder, 2000. Geology 28, 583-586.
https://doi.org/10.1130/0091-7613(2000)28<583:IBARCF>2.0.CO;2

Plank, 2014. Treatise on Geochemistry 2nd Edition, 4.17, 607-29. Elsevier.
http://dx.doi.org/10.1016/B978-0-08-095975-7.00319-3

F—O—R:7zvIv4 b~ ZRIF HERTR ANOVFILARMEKL EFELAERST
Keywords: phengite, Sambagawa Belt, trace element, strontium isotope ratio, exhumed slab

@Japan Association of Mineralogical Sciences. - R8-01 -



R8-02 — A EEA B AR A2023FFS - #

Lt EEEOEMERRIERICET 2EXDASABRDEXY
miEEEY

Methane-bearing olivine-hosted fluid inclusions in a contact
metamorphosed dolomitic marble from the Miyako area, Kitakami
Mountains

R ER . R
*Hironobu Harada', Tatsuki Tsujimori’

1. /LXK
1. Tohoku Univ.

EHRERIE S Bk %8 L CEWUFICEEMICEH L., WRRICB IT2RFRDEERFANTH S Z &I
A THIRETDCO, (RUECOME) EHOEBICSEVWTREREATHS (Cook-Kollars et al., 2015;
Harada et al., 2021; Satish-Kumar et al., 201074 &) , ZRREBIES X ZDLELFEEMR. TREEENSE
B REERREICE Y SKRAEMEAEHLEE RTINS, FOYM NEXREBAIKRERIEHYME L THBRE R
A hOBEEEC LD BRERKBIEEST. LIELIEFERIASLAGESOHMEAEDEEEL D, ¥
XV AICBORBIBHBEMOEMERIERA TERBRICERNALAREST LI A ROTA NEXREALF
I, REETIE, BEMERERZE > RBEHXBEMHI SHEBREMET 284& LT EFREG
T ERTOEMERMIEICET 2 FOYA NEREBGOERIMASLARBICEEL. DABLARICKANENS
RAESEYH SBLFMEICOVTBNT %,

BFEEEHABLICEVWT, YaTkfANETH 3L ET (BE-20%) KaFEkKaioststEs
HMOBANICKL2EMERIEAEZH > THY ., LiBH (hAHRWE) TER TR T LIZEATRZREBIEHEYIC
WY BEMEMRERICKUFEHRLEZROTS NEXBHEOEERIEHAONS, FOTA NEXERODERR
B, SMMEAEHLERUABE—RNOTA MBEREE NS, 500-550°CE REE 5N TWS (ALLIED,
1998) , AR TEB LALIBHOHMIEIAEA. FOTT M. DASARDLGSERSIN, DPEDMNLES
FHa. @E/%2850., PALARII—EI AL TEY., UHFSTA N - 72U YA ILIEIEICHE > TR
REHERELDE T B, DADLARICER NS BHERNDRAETEY (K10 um) IR L TEHMS v D HDH
HTo72& T3, XY VHHERINE, XY VESURFESEML) FY1 MG EET, @BYMHBICE T
DAYV EBMADHENS, Iy T LERBERAMDALARDHEEERICKL 28EWATOIRIAIL
R, ZRICEWVELCEETHRREICE A VDERNREBINE, NALARICKA NSNS REATE
MATOIEMAIEICHED XY VERITBFECELUTDOERE - BERKEEICSENINALARTLHER
INBEDICRYDDHB (Grozeva et al.,, 2020; Klein et al.,, 2019; Zhang et al.,, 2021, 2022) , &5
I2. REHEOLEZERERZZ /- ROYA NEXBADONMALARTERKD XA Y VERDITEBI N, DA
LARZEUCEMBICS T2 RATENRN TORAICH D BEIAX ¥ VEROEEEZZFT %,

5| A2k
Cook-Kollars et al., 2014. Chem. Geol. 386, 31-48. https://doi.org/10.1016/j.chemgeo.2014.07.013

Grozeva et al., 2020. Philos. Trans. Royal. Soc. A378, 20180431.
https://doi.org/10.1098/rsta.2018.0431
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Harada et al., 2021. Isl. Arc 30, e12389. https://doi.org/10.1111/iar.12389
AWKR=IFH, 1998. BEREHE 48, 61-76. https://doi.org/10.11456/shigenchishitsu1992.48.61

Klein et al., 2019. Proc. Natl. Acad. Sci. U.S5.A. 116, 17666-17672.
https://doi.org/10.1073/pnas. 1907871116

Satish-Kumar et al., 2010. Lithos 114, 217-228. https://doi.org/10.1016/j.lithos.2009.08.010
Zhang et al., 2021. Geochim. Cosmochim. Acta 296, 1-17. https://doi.org/10.1016/j.gca.2020.12.016

Zhang et al., 2022. J. Geophys. Res. Solid Earth 127, e2022JB024508.
https://doi.org/10.1029/2022JB024508

F—T—K: RAYA NEKRER, DALAA. RESEY. X9, EMERER

Keywords: dolomitic marble, olivine, fluid inclusion, methane, contact metamorphism
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Amphibolite-Granulite facies metamorphism at the base of island arcs:
Clues from Calaton Hill, Tablas island, Philippines

*Gabriel Theophilus V. VALERA', Andrew Exequiel S. Tabilog1, John Kenneth B. Badillo’,
Betchaida D. Payot1

1. Univ. of the Philippines

The Philippine island arc system preserve records of multiple orogenic events throughout its history. In
particular, the rifting and drifting of the Palawan-Mindoro Microcontinental block from mainland Asia and
its subsequent collision with the Philippine Mobile Belt likely caused the exhumation of oceanic
lithosphere fragments in western Philippines and the regional metamorphism in the area. Uncertainties
still abound however on the exact location of this arc-continent collision zone and its timing relative to
other tectonic events in the region (e.g. arc magmatism, opening of the South China Sea Basin). Detailed
estimation of the pressure-temperature-deformation-time (P-T-D-t) history of the different metamorphic
units in the region which are required in order to link these metamorphic rocks with each other and to the
PMB-PCB collision are also lacking. In Tablas island of the Romblon Island Group, earlier studies
identified at least two distinct stages of metamorphism: a prevalent greenschist to amphibolite facies
event recorded in most Romblon metamorphic rocks, and a higher T amphibolite-granulite facies
metamorphism preserved in the southeast section of the island in Calaton Hill. In this work, we present
new field and petrological data from exposures in and around Calaton Hill. Calaton Hill is mainly
composed of gabbros and pyroxenite-hornblendites thought to represent the base of an ancient arc.
Samples from the area revealed both unmetamorphosed, i.e. with cumulate texture, and highly foliated
gabbroic-ultramafic lithologies. The lithologies comprise varying amounts of olivine, clino- and
orthopyroxenes, plagioclase and hornblende with the metamorphosed variety only exhibiting grain size
reduction and foliation. The surrounding paraschists in Calaton Hill meanwhile are composed of
aluminosilicates, biotite, quartz, and alkali feldspar. These assemblages suggest high T metamorphism in
SE Tablas island.

Keywords: Calaton Hill, Tablas, Romblon Metamorphic rocks, Amphibolite and granulite facies
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Brittle fracturing during the closure of the Maizuru back-arc basin

*Larissa NGOMBI MAVOUNGOU', Kaushik DAS'?, Dyuti Prakash SARKAR"?, Jun-ichi ANDO'?,
Yasutaka HAYASAKA'?

1. Hiroshima Univ., 2. HiPeR, Hiroshima

The Maizuru basin is a Permian paleo back-arc basin that opened during Early Permian with the
deposition of a massive mudstone-dominated cover, the Maizuru Group lying on the Yakuno ophiolitic
rocks that constitute the basement of the basin. During the Permo-Triassic boundary, the Maizuru
back-arc basin closed with the deposition of the breccia-dominated Tonoshiki Formation. This closure
occurred in a tectonically active environment generating two pulses of debris flow events and the
formation of two types of the Tonoshiki breccia. Field investigation and microscopic observations revealed
the presence of an intensive fracture network in the Tonoshiki breccia. A considerable amount of calcite
veins is present in the breccia. The fracture analysis conducted on the Tonoshiki breccia allowed a
tentative reconstruction of the paleostress. The results showed a general NW-SE compression, which is
supported on a microscopic scale by the presence of stylolites in a sample of a quartz-rich block showing
similar compression direction. The microstructural analysis of calcite veins revealed the presence of three
different types of twins, Type |, Type Il, and Type lll, with Type Il being the most dominant twin pattern. In
the quartz-rich block, mostly cataclastic deformation is observed, with an extensive network of calcite
veins. Some quartz grains are highly strained and show undulose extinction, which indicates high
temperature and high stress conditions. This extensive fracturing that probably occurred as a result of the
closure of the Maizuru back-arc basin, affected not only the Tonoshiki Formation, which is the topmost
unit of the basin, but also the underlying units, namely, the Maizuru Group and the Yakuno ophiolitic
basement rocks.

Keywords: Maizuru back-arc basin closure, Tonoshiki breccia, Fracture, Vein, Paleostress
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Elucidation of slip characteristics in shallow crustal faults from
deformation experiments on sandstone gouges within Himalayan Main
Frontal Thrust

*Dyuti Prakash SARKAR'?, Takehiro Hirose®?
1. Hiroshima University, 2. HiPeR, 3. KCC JAMSTEC

Faults are structural discontinuities within the rock that range from few centimeters to kilometer- scale, in
response to the stress buildup and their eventual release within the rock. The stress release can be
instantaneous as is the case of earthquakes or it can be at infinitesimally small rates over the geological
timescale that is also called aseismic creep. Therefore, elucidating the deformation mechanisms affecting
the development of earthquakes or aseismic creep within rock bodies are a prerequisite in understanding
the fault rheology and dynamics. This research focusses on the understanding the controls of constituent
mineralogy on the active deformation mechanism and earthquake generation in Himalayas. The mean
convergence rate of Himalaya is considered to be ™ 15 mm/year leading to stress accumulation along
crustal-scale Main Himalayan Thrust. However, only few stress release events represented by greater than
M5+magnitude earthquakes in the Himalayan region have been observed. Hence, elucidating the
constraints leading to the disparity in stress accumulation and stress release, is crucial to understand the
stress accommodation mechanism and seismicity in the Himalayas. The current active subduction
boundary is marked by Main Frontal Thrust separating the sub-Himalayas and the Gangetic alluvial plains.
The rock types within the Main Frontal Thrust sheet show two primary types of sandstone protoliths, and
three gouge types exhibiting cataclastic to foliated microstructural features. In this study, we have
performed rotary-shear velocity step experiments on the powdered samples of the sandstone, as well as
the gouge rocks, within the Main Frontal Thrust to determine their frictional properties at slow (10-200 w
m/s; creep) to fast (1.5 m/s; seismic) velocity under 10 MPa effective normal stress condition. We discuss
these results and their implications on seismic nucleation in Himalayan Main Frontal Thrust.

Keywords: Main Frontal Thrust, Main Himalayan Thrust, Rotary Shear experiments, seismic nucleation
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ARSI VENEOT—F DEY KW

Handling of the data obtained by quartz Raman barometry

“HERE 2K
*Yui KOUKETSU'

1. BHEX - BRI
1. Nagoya Univ. Env.

AESTVENEER, SKBAREDERR MIIPICEETNEBNLAREEDES T UIHRDTL,
DE—I V7 MDSHKBEANEFHANTZZET, RN MMIPICAESRYAZFNAEREGEHNT 2F%
TH?. AESTVENEE, ARAHIDOTF—9E2BMELLLT, RERBEENEL2RETIRAEEE—IFKH
THRYWRAEFNZEHBIRL, TREGOFMNICAVWSONTEL., LA L, ERICEAESEYORKREENIIEL
WMEEEY, REEUNMCEFLARBRESEATVLWIHESELGHS. I T, AMERTIHINE TEEHIIE
LTEERBEAT—9E2EICLT, AET—YDORYIFWVWAZEICDOVWTKRIEAZ{T>7. Franciscantw®d
Jenner BeachTEEIE NI/ OY v 1 MIEFNE I 2AFDAEEZEMIL, 0.15-0.70 GPaDHEEA
EERL, ERANTSLEERTZE, 051 GPaxEHEE T AERAIFmAERLE. — AT, AENEENT
W3 EE % X< 2ADcore, mantle, rimIiCD T3 &, BRBEADEDOEHEIX, 0.43 GPa, 0.54 GPa, 0.58
GPa&core®SrimiCEAMN > TLERT B ENALNIR >, TORRIE, TRTOT—952HBAELTEY
EXREETERT DI TRL, SKE20RFTEEERBIIFSHIET, progradeDERFARERAER S M
RDARMEEREBLTWS. —7A, ZRIIFOERE THERINZARET /O v MK, ER NS L%
ERT 3 EBBDODE—V A RTRLD, BRABRYISMI VI TOEREZYEIEEHNICRBINTWVWSDTIRAVLD
EEZONG. BHEEWVW0.7CGPaDE—VIFARI/OV v M hOE— IV EREMHICHETZEEZZON
3. —AHT, EEMADO.4-0.6 GPaDEHEDEBEADE—/ 1, BEEHRERRICSK2B8RKLEYA
VY, LR II/O0Y v MEEREFRZROKREG —ANREETOBMAROENRE G = RILTWSH
BEMATREBEING., INODT—9D05, S E2GHDAEOKEBENIIHRLABERZGERML TWS
o, BRI VENFERAWVWDREIZ, BRAODERBEAEZERLZLTEDEAERFEOHNICHAWSHMEE
ICRET T 2RENDHBEERS.

F—7—R ARSI VENE BREBEH. AE, I<3H
Keywords: Quartz Raman barometry, Residual pressure, Quartz, Garnet
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MEESR=R/IFOEXRTEN NG  IEAHACEFHRORBAMICE TS
=&

Metagabbro from the Sanbagawa belt in western Shikoku, and its roles
in deep underplating of subducting oceanic crust

SEEE A ERBM. BO N
*Shunsuke ENDO1, Nachi Kurihara1, Tomoki Taguchi2

1. BIRKZE, 2. BfgAKXZE

1. Shimane University, 2. Waseda University

NE=RINIEOEERELHHZ2EEI=Y ML, AIFEREOED TRVWHRIBELHRS (MORB) &IRO
EHERE (F—RS5—H—%#>) OEBASLIEICEVEBDOIIONS. SLHAAATLEBFEBEN20
kmLUR T RBMEICAIMT 27O R (Endo etal. 2018) (&, FER TOEFHZRDOBEMEEASLKL, FhiT
thermo-mechanical ET ) ¥ 7 D#ESR (Menant et al. 2019) IR DL A A H 15 D BRI IR 2 RO B RIS 2R
(Kimura et al. 2010) & DB INZRZEERMEFERTH 2. HEEMUAOMNEREE TIX, FIZIOD
EHEREBENEWVN YD, ZOTOADORKRFICEL TWS. MERELTI, EHEREE, ERENVE%E
HEoTW3., B2 IEBRERETOR) TS THFEDEVOLAZERESHENAG - VA TS MIETE
HEEZRHL, Th%es TAKRKEERE] S LTHRELAED (FBR - =#2021) , ThIIHEREIS CLREHS
NTWATEERWE (FlziF, IREIEFA2010) » MMBHASEEME] (hEIFH,2019) EE—2HTH
Y, ZO9HDERRIFICHS. Kawaguchi et al.(2022)IE KM TZ DERHEN WNED KK T IL TV
U-PbER (139-135Ma) #E LK. ZOERIIMORBERDE#HEF SDREFER (155-144 Ma :
Nozaki et al.2013) & UBAS A ICE L. Kawaguchi et al.(2022)i, IOV DMETHEHIFIK & EHRBENL
BICEERETREROEREMA LW EICHEEDWVWT, ZRIINEREDO LFHICEAAA T LENSEYIATH
LEDEMRRRLE. LHL, BR - EEQCO2NEIERHENAWENSO—Y VAR URY —Fa38FhAR - Y
184 bOELZRTHBZRELTHY, BEOHERRELLAAAERBREZHXB L TW I &IFBART
H3. ERHENVEIL, MORBEROEMEREICEEZICHDON, BB I OLREXRILEREMORBMESEICIX
F5H, LEOVIAVERBERHBNWWVEORENEHRERELRABRTIERVWI EERYT. T4bH5
139-135 MalBFB THN WA DS MORBICEA L EEZ 5N 3. FhidKawaguchi et al. (2022)D'% 5 —
DOHREME LTETLBESEBIMDEEETTHEDONE LRV, SEIXABIESIEORBEICIIIBAL
W, SRINERESELRPICEZEAOEMEHAZ T THY, ZRENLVE AN TRV, TREN VNS
IE, BhAGESAKREEEBEROLAOY—aY NZZAMILY, BERREBFEEDOL DS AL DOLST I M+
1 hNER>TWS (EIEA2019) . EFMRROTIMTRIEZ 4 S M MEsOBIEIX, ZOLERHPEHO
F—=N=TY Y MILYVREINTULARWY, BRI —IILOEBEERIIEWRIBERTHS. B)HETO
HEMavyEYTICLY, ERBINVEIIMORBEEDEHERADPEBDTERISHA > TECL&E@ICOHBLWL
ZZENBALMIR . ZOZEIFEBERBROFESRLAMTOLRICEVWTERBN WA REREKRICTS
L-mREME AR 5. &) THRRYT ZRY, ERINVEDORSIIEBEHETHRES (CASR) ISEWVWE
DTHY, KAHFAFERKICEYVO—V VAEFETIEANVIZAFHINZEEZONS. O—Y VA
BIREIARGOEENE LTOAEELTWS. —A, EHERSIEFe203ICEA BN A AR EHEEI LK
T30, ZRINEREATO—Y VARSI AN 222D, ERENAWVWED320CHIZETCOO—Y ~
A (+/30R) —=F) BRKICHED RIEAELEFNEFHBROSBIL - WiELSISRILILEEZIONDS. T, —
MOERHENWNEICIK, KEOREYIEENS. ZOREYIE, BETIRERES (KRE®MS < VEET
400CHE) ILEEN2EDLY, ELLFEREELSBV. Zhi, HRORLRSZCHORAEDES (CHA +
CO2 =2H20 + 2C) »'#2Z Y, REILSFERIELEOEVREMIILE LI &2 RTAEESEV. ZO5R
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FOBREOVOEDIFO—Y VADBRICHESETDEEZONS.

R

REFIEH (2010) KithiiothE (5500 1HERIE) .
Endo et al. (2018) Island Arc 27, e12261.

Kawaguchi et al.(2022) Geoscience Journal 26, 37-54.
Kimura et al. (2010) Science 329, 210-212.

EHE - =R (2021) hEZRBRES

Menant et al. (2019) Scientific Reports 9, 9714.
HREIED (2019) HEHMH125, 447-452.

Nozaki et al. (2013) Scientific Reports 3, 1889.

F—O— K =RIE EREAWE
Keywords: Sanbagawa belt, metagabbro
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An approach to understand the mode of formation of titanite
microtube texture in Tumbiana formation stromatolite, Pilbara Craton,
western Australia

*Kiran SASIDHARAN', Yoshihiro Nakamura?, Satish-Kumar Madhusoodhan’, Ohfuji Hiroaki®

1. Niigata University, 2. Geological Survey of Japan, AIST, 3. Tohoku University

Titanite filled microtubes protruding from healed fractures have been observed in metamorphosed
basaltic glass as old as 3.5 Ga (Banerjee et al., 2006). Their rooting in fractures, morphological similarities
with modern microtubes, and the in-situ detection of carbonaceous linings were suggested to support a
biogenic origin. These titanite microtubes are considered evidence of early life thriving in the oceanic
crust during the Archean. However, such titanite microtubes were re-investigated by Lepot et al. (2011)
on a pyroclastic tuff in the Tumbiana formation (2.72 Ga) and suggested an abiotic origin by observing the
structure, chemistry, and their root zone. In this study, with the help of detailed petrography, mineral
chemistry, and EBSD, five morphological types of titanite were observed without any root zone in a
stromatolite segment in the Tumbiana Formation, where two types were always associated with
carbonaceous material. Raman spectra of these carbonaceous materials correspond to 300 °C. The Fe/Al
ratio of titanites shows an off-trend to common titanite composition compared to the global occurrences
(Kowallis et al., 2022). The EBSD data suggests that the titanites have not been subjected to any
deformation and titanites with microtubular texture show an aggregation of grains with distinct crystal
orientation. However, coarser irregular titanites have low-angle boundaries with preferred crystal
orientation. In addition, the & '*C value of the carbonaceous material (bulk) in the stromatolite is highly
depleted (—39.6 to —47.3 %o). The possible reasons for the origin of different types of titanites and if any
signature for microbial activity is preserved will be discussed in the presentation.

Keywords: Titanite microtubes, Mineral chemistry, EBSD, Stromatolites, Pilbara craton
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Morphology and residual elastic stress of coesite within kayanite from
the UHP whiteschist of the Southern Dora-Maira Massif

*RA FEE EHF B K BE RS B
*Nami Takeda1, Tatsuki Tsujimorim, Tatsuhiko Kawamoto®, Tetsumaru Itaya4

1.5 4b K - BRIE, 2. 54k kK - CNEAS, 3. [k - I - #tIkflZE, 4. NPOEAMIKERZERY hT—2
1. Tohoku Univ. Sci, 2. Tohoku Univ. CNEAS, 3. Shizuoka Univ. Sci, 4. jGnet

THRAEDEBRIBYICEREI N GEMEEY) 1X. ZOKRR MY E DB ORRIER, FEEMERDE
ICEWELCEBRBISAERET 22 EMMoNTVS, fIZIE, S<K2AICBEINLAROEEISHDOKRE
TRIIVARIMILDE—=IDTNH (T T M) ICL>THEERIN, MEENFFE LTELKFAIN
%, LHOLAars, BROBEETHZI—RGEEMICOVWTIE., BEEENRIEREH > IHEHLDRED
TeHODEBENEBW T, SYVARYT MUZBEBLEMRIEIFEAETONTI AN >, AFRIE. 40O
VIVICBHLEBEEEREDAITHAARI—RGEZDORENT M) VRICREREET 5 I & TH
b3 RSV SEROBBREFOI—2GEEMIERB L, RMNICOI—RAaEYMAE@EIFT 5
O, BMERLEZABFESENIS/MO—-7< 3208 (T40041) . ERA (88K . YIav (40%D) . ILF
JL (C400%1) =0BEL. ZhoIlB8AESINAZI—XAMI20@ICDOWVWT. STV Y7 NOFHEEREZRAN
foo REBETIZOI—RATENMDSII VYT MNERA MIIOERBIGHDEAMLRE, W OODHARE %1E
ML, BEEZEREDI—RASEMICEB LIZAROTREEICOVWTRET 5,

BRELEI—XASEYDSIV YT NEIZORRA MIMICE>TREAS, EUbF, ERAICEAEINE
O—2F (KEE4-58 um) ICEWVWT, Si-O-SiFMBEMEIRENICER T 27521 cm™ OE— 7 ABBENICK
FLEY7MNERL, ZORKAMEIS244cm ' THoT=, BB, “176cm DE—IERELT T ML, 2D
BREHNS1.74 GPaDRADERBRANHESI N, ERAPOI -G EROKE (HE@) HATH>T
HEBEVWERBISNEREL. TOERERIIBEDRE (Zhongetal, 2020) EFET 2, I—AATEY
&, ZOVALICEZI 2 umBEDAEY IV EEDEDEEFERET D, CNO—EOERERIEZADKEED
NRFENDESARTEDOTH D, ERATOI—IAEEWIE. AF. BAHR. FEFO 3 D2OWKIC
DEIN, TNAODIBBAAREFEROSEMIEIAFDEDLVEEVSIT YV T MERT, 5. 5
IUIRYEVTICEYRAARI—AA28E8 LEERAICOFKREINNDOEAMI’EER I NS,

—iRiC. BEYORRODEVEGEYRAICEHFEINZEREBISAIE. 8EROKRIN—SEYREERADBE
BERZLTWS, H4DEERIZ. AOI—XAGRBAAROI—RAACAEFKDOI—RAICRTERET
FILF—DEL., SEROMRECERBRLAAREEETET 2, £, V) WM EaEYMOFRIRELILTES
[SHADTKRICDODBMNZ Z EMNETHRTHAONATS Y., BRICKE TV 27 NOERADEWEIHRELDF
EARLTVWBHEMESEV, ZOLIIC, O—RADSYYY T MIMA. EEROTRELERBISHD
BREOTOERAEEBI ZET, BEEEREN LR L TL 2BROEEY- KX MIYBEOHBEERDOEEM
REFENEDHE LNV,

F—U—F:3-RA. FIXUPNE BESEERER. BBRE

Keywords: coesite, Raman spectroscopy, UHP metamorphism, whiteschist
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On the evaluation of the phengite K-Ar age of the Lawsonite
blueschist: Examples from the Horokanai area in the Kamuikotan Belt
and the Hakoishi-unit in the Kurosegawa Belt.

e =8 BN R
*Takao HIRAJIMA', Kosuke Naemura®

1. REKE, 2. BFKE - HE
1. Kyoto University, 2. Iwate University

ZEHREFOAEREA AVWK-ArERBEIEZ. ChETICHAZMOZERE TCERIN. BAROMEEER
EROEMICKESEML TEL (e.g., Itaya & Takasugi, 1988, CMP; Tsujimori & Itaya, 1999, Island Arc;
Nuong et al. 2008, Geol. Mag.) . €D—A T, A—BECTHEINM L BAEFOFRENUEREZBALAISER
R LIELIFER SN Z72H. BEREOK-ArEREEBRIRT 2ICIE, AEICAW-AZZOFME (BIA
¥, EREERIERSINAEOMEKRBE - T8 - EHOEE. BET7/IL IV OHm. BE%E. &F) »BET
HBE|REINTWS (eg., Itayaetal. 2011, JAES) . FIC. &ifi. Lu, Shimizu & Itaya, (2022; Minerals)
i, ERAEICAWVEBER - 151 D759 aVDKEEEDZEICHIDLLT,. B—FBEH, SHEEL
22023 vDRNFENNSKRDE, ERPIBELLAZMEREIERHL(0.5~4umT10~30Ma),

Hxiz, 658 - MELES - MMAtE T, O—V VA - BER - AURY—AESUERRS
(Tpriple-point blueschist) 4 XD BAERK-ArERZ L EFRZHRAMTRE LZHER. 123~127Ma
£105~109Malc29 S 29—t L7, CORREERT 57HIC. AEFOEMEK. FEALDEHE, 2
BARDORBRELARIT Lz, M AERDEHEMKIT4ERE & $Si=3.4~3.6 apfu (0=11) THo7=
=, EBEREEBYOEREATERINZEOTHED I L EBRA L, TORE. 123~127Ma DFER %
R LULEAERFLEEEN (XK1 mmig) . HD. FKBARLIKLEENETHY . ZDHEMIESI-AIKETAH
EF-tESRFM ARG LICTOY &k, TRICHLT, 105~109 MaDER%EZRLEZAZRHE, HAK
(<#+um) THREGBILIPBEEZETCH -7, BIC, Si-AIMETSIi=3.5~3.6 apfuDiEH 2RI HFIIHAER—
I RFAEBEIMEEICTOY hEdH, Si<3.5apfull TOHAERIZAER—1EF K1 2 EJEHD SE
SHEAIIICA N, KRR EDERENTEB SN, HERTZ /723 Vv0NE : LREOL I HEEROEREE
BLT. FERAEICAWEER 7S 723 vyDH A XiE123~127Ma OFER &R L 72H#HE50~120 1
m. 105~109MaDFEK %R LHABHI02~2umTHAE L, AER 77 3 v DKwt%) {FFKICD
X, 2D0HBDEESRLR} :123~127Ma £ : 4.65/ 4.22 105~109Ma F : 1.80/2.71 LLED L D
IZ. 105~109Ma%x R L7BER 7S/ 3 VEEEROME LKL, 1D, RFE /NI, IhH2D
DEHRIFHEBK-AERDERY A RETEEDEINTVWS, TlE. EELDERNKVBCERY ICES
LTWBDTHAIM? Satoetal (2014, IMPS) i&. A - 2EF/IFoO—Y v ATEHEMENIGFEEL
2HROEREBERENSDBMLEZIDDEERT S/ aVOK-AEREZRELTHY., BONEERE
77292 avHA4 X - KW%R)IEUTDEEY THS : OD28: 299Ma, 50—100um, 5.32 wt%
OD113 : 280Ma, 50—75um, 1.22wt% OD113: 245Ma, 0.5—2um, 2.14 wt% Sato et al. (2014) A
RUEERBLAZEREERSICKK. O—Y VA, ZILAVARAG. 7ILAVEBRASEFATEY. AEROD
{bEHERK &, OD28T1%3.55~3.64 apfu (0=11) . OD113TIl&Si=3.35~3.72 apfuT#h 7=, OD28DH
ERFIEBTHERALIEHE TH >H, 0D113DSi<3.62apfu DEERIFKVWREEZZE L. BEAILDET
BERH LNz, OD113D T F 02 avH4 XH50~75umDKEFEIIFIEEICEL . FKEAODBNA T+
TholzeHi L, 0.5~2umENERT7S5I>a Vv A XATHRELAER. AEFOMEILNTS%ER L
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HEDD, 35bMat BEVWVEREINESNz, LEDESIC, Satoetal. (2014) Lu et al. (2022) DIERH
5. BERFRDBRYVICIZTS 7 a Vv A IDNKERFELAEZTWEEEZ, BIEHREIRIADTH S,

F—7— R BEBK-AER, O—VyaFEEFE. FAERY OEH, RNAME. FEY7 - 1=y b

Keywords: Phengite K-Ar age, Lawsonite blueschist, Reasons for age rejuvenation, Horokanai area,

Hakoishi sub-unit
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Precipitation of graphite in continental crust from CO,-rich fluids:
Evidence from fluid inclusions, Raman spectroscopy and carbon stable
isotopes

*Madhusoodhan SATISH-KUMAR', Sasidharan KIRAN', Kana UMETSU’, Sanjeewa
MALAVIARACHCHI?

1. Niigata University, 2. University of Peradeniya

Carbon, the fourth most abundant element in the solar system, is a key element that controls life,
environment and resources. Carbon isotope geochemistry is a widely applied tool for understanding the
movement of carbon through different reservoirs in the Earth. Here we present the results of a detailed
study on fluid inclusions and Raman spectroscopy of graphite-bearing fluid inclusions and combine them
with carbon isotopic compostion in a vein-type graphite occurrence at Kahatagaha mine in Sri Lanka.
Graphite occurs in a variety of lithological units in the basement rocks of Sri Lanka (Binu-Lal et al., 2003),
however the most spectacular occurrence in Sri Lanka is the vein-type graphite (Touret et al., 2018;
Touzain et al., 2010), which is well known for its high purity, high crystallinity, and large reserves. Graphite
vein and associated rocks from the Kahatagaha mine were reexamined. Irrespective of various
morphological varieties of graphite crystals, the carbon isotope composition of graphite showed only
small variation, with an average value of § '*C = -6.79 +/- 0.42%, (n=28). All fluid inclusions preserved in
quartz pods embedded in graphite vein are pure CO,, H,0-CO, and H,O-graphite inclusions. Raman
spectroscopy of primary fluid inclusions suggested that the fluid from which the vein-type graphite was
precipitated is enriched in CO,, and the absence of CH, indicates no mixing of fluids has occurred. The
temperature of graphite precipitation was estimated to be around 500 °C. A comprehensive analysis of
carbon isotopic composition and fluid inclusion studies helped to understand the precipitation
mechanism of graphite from fluids (e.g. Satish-Kumar, 2005; Touzain et al., 2010) and vein graphite
formation in the continental crust.

References: Binu-Lal, S.S., et al. 2003. Chemical Geology 197, 253 -270; Satish-Kumar, M., 2005,
Geochimical et Cosmochimica Acta, 69, 3841-3856; Touret, J.L.R,, et al. Chemical Geology, 508,
167-181; Touzain, P., et al., 2010. Canadian Mineralogist 48, 1373-1384.

Keywords: Graphite, Fluid inclusions, Carbon isotopes, Raman spectra
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