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NCKFMASHTOR®D > 27 LTy 1.0 wt% OH,0%{REL Tt LTze a—REo> 3>
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[5IAX#] Nagakawa et al. (1997), Journal of the Geological Society of Japan, v. 103, p.
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943-952. Miyazaki, K. (2004), Journal of Metamorphic Geology, v. 22 (9), p. 793-809.
Obata et al. (1994), Lithos, v. 32, p. 135-147. Osanai et al. (1996), Japan. Tectonics and
Metamorphism, SOUBUN Co., Ltd., p. 113-124. Kobayashi et al. (2005), Journal of
Mineralogical and Petrological Sciences, v. 100, p. 1-25. 7\ (2023), BAMEZ 25 1305F
Fflr K=, T2-P-13. de Capitani & Petrakakis (2010), American Mineralogist 95, 1006-1016.
Yoshimura, Y. and Obata, M. (1995), Jour. Japan. Assoc. Mineral. Petrol. Econ. Geol., 90,80-
92.
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[T1-P-2] Structural evolution of the Instekleppane, Lutzow-Holm Complex:
Deformation patterns in high-grade zones of east Antarctica
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Keywords : East Antarctica. Structural geology. Gondwana tectonics. Continental collision

We present comprehensive structural analysis of the Instekleppane outcrop, located in
the western part of the Lutzow-Holm Complex (LHC), a high-grade metamorphic terrane
of Neoproterozoic to Cambrian age in East Antarctica. The approximately one-square-
kilometer outcrop is situated to the southwest of Syowa Station and to the east of the
Shirase Glacier and was systematically investigated as part of the 65th Japanese Antarctic
Research Expedition (JARE-65). The lithological assemblage at Instekleppane comprises
felsic orthopyroxene-biotite gneiss, garnet-bearing felsic granulite, magnesium-
aluminium-rich gneiss, mafic hornblende-orthopyroxene-clinopyroxene granulite,
ultramafic bodies, and minor granitic intrusions.Structural analysis reveals six distinct
stages of deformation, designated DO through D5, of which four (DO to D3) represent
major tectonometamorphic events. DO corresponds to the development of primary
magmatic or sedimentary layering that is locally preserved in less-deformed lithologies.
D1 marks the formation of the earliest penetrative foliation, which is typically parallel to
the compositional layering and may represent transposed bedding or igneous banding.
The D2 event is characterized by layer-parallel stretching that led to the formation of
mafic boudins and the development of two generations of folds. The first folding phase
(F21) comprises recumbent, isoclinal, and intrafolial folds, while the second (F22) consists
of overturned folds; both generations display axial planes that trend approximately east-
west. D3 deformation is associated with the formation of upright to moderately plunging
open folds (F3) with northwest-southeast trending axial planes, marking a significant
change in the regional stress regime. The subsequent D4 phase is defined by reverse
shear zones that locally overprint earlier structures, and the final D5 phase is represented
by subvertical, high-strain zones accommodating strike-slip displacement.The
deformation history documented at Instekleppane shares multiple structural and
metamorphic features with those reported from other high-grade terranes in the Lutzow-
Holm Complex, such as Rundvagshetta and Langhovde. This suggests a regionally
coherent ductile deformation history during the tectonic evolution of the LHC, reflecting
large-scale crustal reworking processes associated with the assembly of East Gondwana.
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a2y #-RILLAEEIETY RO FREEREOEBILTICAIEL, ABEESICKDEMRIN
EREENLL P TS. AEHEKIE, 1oAUVTFTYy RJIILAVERICETVWTAZ Y X
pEN, BEEHICIF2SEEFIC20~18RFFOEEFREZ LOTEREN DT T DD
BASHER->TETWS (FIZIX, Dunkley etal.,, 2020) . —A T, TR TIZEEF B

Takahashi et al. (2018) |&, F18EFFIODREFRZ LOIT 7 VA MRITTOERER RS
W E25EFERIOIIL I VHERRZRBEL, 18EEFOERETY I VORAZ 25FFERD
MBOEAR IR L7-. Nakano etal. (2025) &, BEFEIONILF/NLZDZFRDEHED
SECFHERMRP D IL OV HIBMAERD 5, 19~18EEaD EMANMEEI®BRTZ D
IZ, 25REFDOBFEEN AT TARICL > TERIN ezl Lic. AERTIE, &AL
WEICdY RO FELUERICE T AERKP~HEELHIBO D HC €DK - ELBETE
OFERAEBNEL, JaYA-RILLASEASOERESME CBEZHEEOETERMEL
1=,

AENRELEESIE, WY RR—IZANYR, ARZVZYN, AVRXTILN%R, £
2R, RAMKRITIFTHB. WY RR=IZAYR, ARSVZw/\, EXZTIZTEEH
THH I BaFMEE, 1 VATV LNXRTIIBEEEBICDH IS VO0R-EERFHE,
RRAMRITTFTIRERRMEC Y VO0R-EEBRMEZXNRE L. ThHDEREBRH
BICMAT, 7Av I LTETBEIIY I v IS5 2a71MPERES, BRFRECLT
EI3WEERME, FRAMLAIV— L TEIIEAERHEDRNRE L.

CNEDIER, EXRXRBIURIMRTTZIRLS, IRTOERERMEISHI25EEFFTID
EBURFERZLOHL, 7H4HA FERCEERZ LOT CHHESHEE T, N5D
EREBRFMEOCEERKITE L CFHE BIZIF, SiO, =53-73 wt%; K,0=0.7-6 wt%) TH
BICHhD 5T, JILOVDOHIERUE (eHf=+3-+8) IIIETHZ Z &t H'5, IARTOHE
DL EMEBEIE—, DFDAKHFRKRADTIGTHD, BORULEAYPERERICEL D TER
BHATREINS. —AT, EXAROERERMEIXT7RA N1 MERZ LOHTT, EOUIRE
RIFKNIEERITH D, BOAFOVHME (-11--9) ZL&®HT. RX MRTTFIFERRRK
EESUCINTOEHATHBEIILI>0T7O7 70l LOHL, EOHBELRFERIZSE
FHILEDBHEL.

FRAEZRELSHEOBHEED S5, BEaFEAMEonzbDIL2EHEOATH
D, MELBH2BEDYFRERELOLIZ. COS53B18RHE, OrEH2300 ppmELE
BEETHD. LY RR—0 ANy ZO2EEORERMREISHBE LRFERZH L E25EF
B LTELZZAAL, 28FBFAILDHEHUVPh-POERZLHTIILAVIKIFEACEE S
nah -, BEEBEMEODILIAYDA ATy ROATIIEEBR S LB CH25EF
©The Geological Society of Japan

-T1-P-3 -



The 132nd Annual Meeting of the Geological Society of Japan

FIOYIRERZLOTH, 72T M) —EFBEZ LOTHDIIS.7EBFFOEFERZ LD
L, COERZHEREERCERTES. NS5IFESD TEVHIE{K L (eHf=-30--15)T
oI5 N3.

U EDHERIZ, 25FBFFIDEREEN) 2% +-RILLEEFEBICS W TERBHICFEET S
tZELOHLTWS. Ffo, 2025 FEM GFICSr/YPLa/Yb) & K UHRRELED S,
FORRISEERA T TDEREDLHFIAHLE XA T T B/, EHLIEAZTXILLETV ML
DIy EDRIGICKSO D ZEDFETH . ELLHVERBEDIILOVERDRD 5NE
W D5, HEEHMEHENT I FZ I RBLEZXZ2DHNEZHTHS 5. EXZDIMEFEH
DEBEAVATILNRRERA NS Y ZyNA\DS 7EEROBABRHFEDOY LI DEW
HfENI{AL L, MEBDREDI I IDEREHD25EBEEROMBED VA VI THZ 2T
LTW3. DED, FIC25FERIICERINMIEIL, 19BERIOEIMTI = XFICH
|72 TERIROBAGY I R FREEAVIBICE T3 B/RMRRZHE->TWLS. N
5ZbH LI, KERTIEY 2V +-RILLBEICHE T Z KRR~ HEEHROELIREICD
WTHEMIDTECTHD.
5| B3k - [1] Dunkley et al. (2020), Polar Sci. 26, 100606. [2] Nakano et al. (2025),
Gondwana Res., 142, 73-91. [3] Takahashi et al. (2018), JAES 157, 245-268.
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BN E IV IHMRRTRIFH I WVISEB T ZRICARICKR SN BNESRTH
D, BEAMICIZIBLEICKL RS EERZEROEIREEDDHETRYT. YIVEAICLDH
HEDETIVEIR, BMEREDRE—NEEECEATOBEOESREDHTER CICFH
B33 HTES. LHL, LISLITEMZERIERDHRBICAVWSNZIBETILTIZIER
SRECINAARE Z B AT MDD S WLISE N L TLWBEEEMLH . Chid, siEICDOWT
IR IVEADORB R —)LOE/NTE (Annen, 2017) , BEICDWTIERHNBDI I
mHEEZELTLWAWZ & (Yamaoka et al., 2023) ICEEE T 2 RlgEEIHD. Li=H-
T, HMZRFDOBEYGATETILIIEREDOHERE CEETBLDICIEEICHEET IHEN
H3.

BERILMPESRICAIE T 2hFtt OB ILTEREEIX, {EFEEDPEWVCLEESEE20-200 m
DY—MRIITIDTARMMLADSFENICHRELI-EEEZR L TVWSRFMBASKTH
% (Yamaokaetal. 2025) . €BLfEEAEIIMWE - BEaZ XA 33U L+FEEL
FEBVTHEHELREBEMZMIERZE5EZ TWS. AAETIE, BREREICH L TREYSY
VEBERTERITAZCICE o TEMERFTOREEZREL, BABERCEARETILL
e3¢ T, BMBEICHEZ S TERETR 7O 2vHEX O Xz &5 L.

KRBTV REFZRAVWTEONIEME T DOREEIL, EEROAEICEVWTEARERR
ICED S #I250°CH 551600°CE TOEFHNRBE LR EHHE L TED, BAHERE DEA
BEHhEh 5, BEEICEVWTH310°CTEEZN, HS500°CTEFTAMNHIBR LI AL
3. CNSZERIYOHITEEISF I ABRAIRILF —&/IMETFOT S L TH BSMAGEMIn
(Riel et al., 2022) ZAHAWEETILFHBRCEERMYE (<1 kbar) TLLEHTS. EAROD
VIV REZHTET 378, rhyolite-MELTSZ FAWTHERILET ) VI Z1TH TR, €
g LfEmEDHRABNRZHEREHAT B 7-DICIFHT760°CTIYIIHEATIHRENH S
EHBASMNIER T, BRIEETU VI OEOEKE (88H) IXTEEEFDZEDmiarolitic
cavityDEFR L, AEAEADT-in-quartzittBRETDERICL DY I VREDHKIH 5D
YEFIND. COVIVEREDHFHKZEBWT, RERDOTIIHEBMNICEATZIREDD
C, IR EBW—RTEEBET I VI %TRh 7. TORR, RENLBEVEEE
DEHETIE, REBY ST VREICH L TEAFERMETY A EH50-80°CIEREDHEED
RT3 ZehBESh AT, COETILEEANDOTX vy I, BEABRMEITEMD
BENMVETHZZmLTED, BKBERHD WVVWEIYI IO RICEDIEAERDMR
HAMADKE|ICRS. £, SBLTEEEOEEREZER I L, BMEMFICHEWT
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EABPICEEORE CTHRARERRAIIEATIT IS VI IMMES BRBIFEHD TS
&, EFILEBRADOX v v TRINELKTRICIEFEVWIINTISVIADNURETHS. 5%,
BEABOWRPY NIV TSV IREBREKICEZIBARADMRBROFTSDEEITL D Sl E
ETICE DB TEIRENH S.

5| F3Z@kANNnen (2017), doi:10.3389/feart.2017.00082, Riel et al. (2022),
doi:10.1029/2022GC010427, Yamaoka et al. (2023), doi:10.1130/G51563.1, Yamaoka et

al. (2025), doi:10.1111/iar.70014.
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Rl 2% + - RILLEE (LHO) 1I2IE, FTRER~A > T FRISEE L 122K ARE
BaE  FEREDNDRTSD. REBO TSIV RFAST7BELISEED) 22V # « RILLEICET
BZRABRICAN ST, AREEI DTS Za51 MANCEEENICEREN LN Z EETh
TW3 (Hiroietal., 1991, Shiraishi etal., 1994, 20037 &) . Shiraishi et al. (2008) &,
550~520 MalcBEZMERZH > TEhD, dY RV TBAREEEOREIT—JCHERL
TW3. F, LHCASZ < DY )L AV U-POERNRESNTED, Dunkley et al. (2020)
&, ENoZIERME, ERME, SJUEHHA~BRBAOANRED3IDICHEL, R5 &
B BEAFERZEEL:. REERICEDVWT, LHCEAIRH 5ILEAMRBD > T, Inhovde
suite (1070-1040 Ma), Rundvagshetta suite (2520-2470 Ma), Skallevikshalsen suite
(1830-1790 Ma), Langhovde suite (LHV, 1100-1050 Ma), East Ongul suite (EOG, 630
Ma), & & U'Akarui suite (970-800 Ma)¥, LHCE#MEL =21 =y FROZIBTLTWS.
Fad VT ILBIELHVIC, BT 2BAEMOBHI2EAVTILEIFERRZ X1 —F (EOG) |Z
XOETNTED, tESLUVOCFROBEENKROSNTWVS. BV JILEDD )L U-PbEF
R, ERMEDS51096-1060 MadD[REFE, 552-520 MaDERFERDHRETN TV
3. EBFRORBAARE (EEEBERIYEA LERY) JPIAVERIIFTBETHZH, I

(2018) |2 & o Tpost metamorphic granite®Rb-Sr7 1Y ¥ OV ER & L T525+28 MaH
RETNTWVWS. KAXTHWSIIIERT MME, 120HBOFT, EEBKMKE, FH#K
KBEICANNATEES, BLUNSICBEATRIEREERI YR M Z2ERTZ LN
TE3. chorsEnegEnY IV ZDEL, B - Bk - BEAAREOFZHELZHES
MCTBexZBHETS. ZIJIVRAMNIBETHIEERFREYL, FRREBEICH
MICTEEBESHIRRICH D, TSICINSDEEZY] > CIEEFDTEEBEERIIZA
EREETS. 2caMBEORZ T2 R L, FRRaEEs, BEL, {EEEED3D2DR 1 I
DEITBEL5UTL. DI oEELI SFERRE X TIXEIIRFBMEOEEZFERAL
fo. BRBEBZUTICRYT. JILaVIFERENELS, 7D 5 LICHIF Toscillatory
zoningh'sB®5N3. UALICESEEDGWBONHSIED, PILAVABICHEVEERZ
BOobDHH3. £/-—AT, BEHE< oscillatory zoningh' FEEEREH DX, HIHTH
B Hifir-tree zoningDHDHEFET S. BEMNMEVLDDIFT+ RO—F > @b EREIE
BonTuRL. NOERSFEROBHERIIFIFEEL TED, 2I)LO 2 AEHEEE DM
BRIEEIHNNREBETH DD, REERE LT 1094-1004 MapiigEsnf. £/, AHEOTILO
DS BHFHITh/ULED 0T TOBHDISESMCEVWERERZRT. CNSEITTIMEFEY
HRDB 540 Mar 2D, ZHRERZRTEERS. BEBSLIUTEEEEBHRERICTh/U
A0 IUATOHDIFEVWEREZRL, CNSDEREHIE527-517 Mar i3, ZNIEE
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BERAOERIBEIFRTEBBARLIEEEEIEALTVWCEEZRLTWS. <5|BEX#
>Hiroi et al. (1991) Geological Evolution of Antarctica, 83-87. Shiraishi et al. (1994)
Journal of Geology, 102, 47-65. Shiraishi et al. (2003) Polar Geosci., 16, 76-99. Shiraishi et
al. (2008) Geol. Soc. London, special publication,308,21-67. Dunkley et al. (2020) Polar
Sci., 26, 100606. J1|1EF (2018) HIERERIERAZT, 20, 69-79.
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[T1-P-6] Role of earthquake cycles and solution transfer in lower crustal
deformation: Observations from Napier Complex, East Antarctica

*Ryo MURAYAMA', Lakshmanan Sreehari ' (1. Shimane Univ.)
Keywords : pseudotachylyte. mylonite. UHT metamorphic rock

The Napier Complex in East Antarctica is one of the few region on Earth that exhibits
extensive exposure of ultra-high temperature (UHT) metamorphic rocks. The timing of this
UHT metamorphism has been constrained to 2550-2480 Ma (Horie et al., 2012).

The Riier-Larsen Main Shear Zone (RLMSZ) divides the UHT region of the Napier Complex
into western and main blocks (Hokada. 1999). The RLMSZ is interpreted as a retrograde
shear zone (Sheraton et al., 1987), with its activity inferred to have occurred either
between 2400-700 Ma or more likely between 2500-2450 Ma ( Hokada et al., 2008). The
latter age range overlaps with the timing of UHT metamorphism, suggesting a possible
tectonometamorphic link. Presence of pseudotachylyte in RLMSZ is reported in previous
studies (Ishikawa et al., 2000), but detailed studies about their origin are not documented
yet.

Recently, pseudotachylytes generated in the lower crust have been increasingly
recognized as being associated with fluid infiltration and as precursors to ductile shear
zones (Menegon et al., 2017; Michalchuk et al., 2023). Lower crustal pseudotachylytes
have been reported, for example, from Tonagh Island (Toyoshima et al., 1999) in the
Napier Complex, yet the possibility of lower crustal earthquakes along the RLMSZ has not
been thoroughly investigated.

This study aims to investigate the field relationships, microstructures, and chemical
compositions of pseudotachylyte and mylonite derived from the RLMSZ, in order to
evaluate the tectonic evolution of the RLMSZ and its link to UHT metamorphism.

The major lithounit in the RLMSZ is a felsic gneiss composed of quartz, feldspar,
pyroxene, amphibole, and opaque minerals. This felsic gneiss has been strongly
mylonitized, with pyroxene porphyroclasts showing evidence of a top-to-the-west sense
of shear. These pyroxene porphyroclasts are partially altered to amphibole along cleavage
planes, suggesting syn-tectonic fluid activity under upper amphibolite facies condition.
Pseudotachylytes observed in the RLMSZ can be classified into four types (one
undeformed and three deformed) based on field relationships and microstructural
characteristics. Deformed pseudotachylyte veins contain porphyroclastic clasts, primarily
recrystallized quartz or feldspar, set within a fine-grained matrix. This matrix is dominated
by amphibole, with minor biotite, ilmenite, and traces of pyroxene, all aligned parallel to
the shear plane, indicating ductile overprinting.

In mylonitic rocks associated with the deformed pseudotachylyte, short black veins-
interpreted as pressure-solution seams-are observed parallel to foliation. These seams
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are composed mainly of ilmenite with minor biotite and are restricted to the mylonitic
basement and deformed pseudotachylyte. They are absent in the undeformed
pseudotachylyte and the associated undeformed host rock.

Chemical compositions and temperature estimates using two-pyroxene thermometry
indicate that the pyroxene porphyroclasts in the mylonite deformed under ultra-high
temperature (UHT) conditions. This implies that the RLMSZ initially developed during or
shortly after peak UHT metamorphism. The microstructures of the deformed
pseudotachylyte reflect an evolution from brittle failure to ductile deformation, with
amphibole-rich matrices suggesting fluid infiltration following seismic slip. The amphibole
alteration of pyroxene and its presence in the mylonitic matrix further supports the role
of fluids in the deformation history. Moreover, the occurrence of pressure-solution seams
points to an interseismic deformation mechanism involving solution transfer.

Our observations suggest a multi-stage evolution of the RLMSZ, beginning with the
formation of a lower crustal shear zone during UHT metamorphism. This was followed by
the generation of lower crustal earthquakes under upper amphibolite-facies conditions,
which triggered fluid infiltration and the development of a ductile shear zone. Pressure-
solution features indicate interseismic deformation linked to fluid presence, while the
presence of multiple brittle-ductile overprints suggest repeated earthquake cycles,
possibly related to shear zone reactivation or exhumation. This study highlights the
processes through which UHT lower crust is deformed, emphasizing how fluid infiltration
is facilitated and how deformation becomes localized, leading to zones of intense strain.
We conclude that lower crustal earthquakes, coupled with fluid-assisted ductile
deformation, play a critical role in the tectonic evolution of deep crustal shear zones in the
Napier Complex and similar high-grade terranes.
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[T1-P-7] Reactions responsible for the formation of the reaction zones
associated with mable in Ryoke metamorphic complex in the Yanai area.

*Kaito Nagaoka', Takeshi Ikeda’ (1. Department of Earth and Planetary Sciences, Graduate
School of Science, Kyushu University)

Keywords : Retrograde metamorphism
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[T1-P-8] Metamorphism and detrital zircon U-Pb ages of upper unit of the
Hidaka metamorphic belt, Erimo, Hokkaido

*Shuji Takami', Hayato Ueda', Tsuyoshi Toyoshima’, Chihiro Takahashi (1. NiigataUniv)
Keywords : Metasediment. Hidaka metamorphic belt. Zircon U-Pb age
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SHEREN, BIIDK S BRAREHTO TR~ EBPHROBLFECABINTVS. b
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Shiba.M, 1988, ]J. Metamorphic Geol 6 273-296
AFEHIERA1989, MBEFMES, 95, 3, 227-240
ERiED, 199558E, 9, 297—309
Kemp&Shimura, 2007, Geology,35(9),807-810
HILKIFHDQRO7)MMEBFZRFBEES

©The Geological Society of Japan
-T1-P-8 -



The 132nd Annual Meeting of the Geological Society of Japan

Nanayama et al, 2018, Island Arc
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[T1-P-9] Nanogranite inclusions in garnet gneiss from Skallen in Lutzow-Holm
Complex, East Antarctica

*Umon Matsumoto’, Takeshi keda' (1. Kyushu University)
Keywords : nanogranite inclusions. Lutzow-Holm Complex. garnet

F/EEETEMIE, SROMORERICK D E L X)L MHERIEYPICED A FNiESR
kg3 TERINDG. T/ tEEEEYEHAZSHOBROERFT TRON>TED,
R 2+ « RILLAEEDT 22254 MEOHIE THIHRE TN TUL B (Hiroi et al,
2023). 5[, ZEDF /EEEFEYHN A A—L VB0 T 3EERFRED I 3G9I
EIBCzRRELL AMETE, 7/ ERETEMOILFERZHEL, T<3EDHK
RPICEELLEXIL COFEZBES M L.

ABO I AFIFHRI0 MMEBEOHREZTH D, MOICETCHERETRY. F/EHES
BEYOREIE15-80 ymTH D, AFIIERD SFER £ THRABERERT. —8IFHRR
DT BAEDI v I LERLTWS. 7/ tMEe8BYMOBRILYIZIREES TRIITS
TW3HDT, AR BNER AURA EEBTHD, BHFH0 pmEKBDIEEHIKAE

f& « granopylliclEBi = =9 .

T/ EEEEEYMONILIEREHET 37012, SBEYLEE=RETIE8FEZTAEL, &
WEN SRR NI A2ADEMZFeEEENEOICKZEFTELSIVWT, HEBDOLEREE
Hfc. FTRIZFIORLIENZHICSTERADEL L. TEREZHIFIT3-0ICIED
MEZ ER40 pmKRFBICT 2HENH B 78, WE20 pmFKEmDRENZ R L. SEIZ
Vv EHEDLRVWAEYZRS L.

RARDEL BHADXc,(=Cal/(Fe+Mg+Mn+Ca))ld0.03-0.11 DELE TEEIL, J7 TELS Y Y
MLTERLYLTHEDTS. < B3HD#Mg (=Mg/ (Fe+Mg))°Xmn (EMn/
(Fe+tMg+Mn+Cald—ETH 2. IFL AL DT /TEEESEYHN K ABEFLEBDX;=0.04-
0.06DFENCERLTHWI 3. 7/ EHadBYOKE SN B /NILIMHEKIE, AKFRLETT
FRH 5 LRRICIAD > TABMEIN T 2B ERD T 2AEMD2BAICHINS. AIEILRE
DEBDRUFRRER TH L B XL b (Vielzeuf and Holloway, 1988)D&E5H ¢ B9 5. IS
BEYORNEC B G CEEZ R A,

T/ EEEEEWD I AAEDXLDIFFFELWVWERICHHET 2 i, FIFEFRICECS
BICRDAFEFNIECCZTB TS ICHDHDH5TY, 7/ EREa2EYMOERNELRSD

&, 8EINZFNHRICEEL TOWEXIL COEBEOI RGBT 2Tl ZzEKT 3. LR
ICED > TANENM T 22EMIE, BEDHDREXIL N TH T LFRTES.

Xk

Veelzeuf and J. R. Holloway (1988) Experimental determination of the fluid-absent melting
relations in the pelitic system. Consequences for crustal differentiation. Contributions to
Mineralogy and Petrology, 98, 257-276.

Hiroi, T. Hokada, T. Adachi, K. Shiraishi, Y. Motoyoshi, and E. S. Grew (2023) Nanogranitoid
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inclusions with grandidierite in mafic granulite from Austhovde, Lutzow-Holm Complex,
East Antarctica. Journal of Mineralogical and Petrological Sciences, 118, antarctica.
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*Haruto TSUBAKIT, Susumu SHIBUTANI' (1. Chi-ken Sogo Consultants Co., Ltd.)

Keywords : Ryoke Metamorphic Belt. Amphibolite Facies. Takanawa Peninsula.
Corundum. Hercynite

BERETIE, AT VALPREXRIN ZEUREERENRLABRIBFATHRESINTWVWS(F
IR, 1983; #REIZH, 1984; Okudaira et al., 1993; K15, 19974K). AT VA LEREXRIL
NILOFA MNERMAECEREDRESINTULSDIE, B (1997)¢ Okudaira et al.
(1993)DHTHB.

AR I T EESEBEERPICAIBET S. Ak, JLEHSEIRICHIT THELD
ARAEREFTERENEREE AT, RLERK), BEREREEN DR T D (@5, 1982).
BAZ, THREEOKERmICH L TIHERAMNVICEALTWS. ZTREEIZ, BEIEH (1991)
EBIFIEH (2016), 1« EF (2024)R EICE DERDF EEREDRST R EDTHNTL
3. ZEEEE, EICAEREERRENDHELTVS. REERETIEISKA3G+ES
HHETIEHEDEL, TOEMEBERMHEIIHNG20-670°CTHS. NXTICZ Dituigh
S5AS VA LR AERINZECERBEDRSISTNTULAL.

AHEKRTIE, BBFBICBVWTHERINIAILS T -5 04 LEEDaRAEH Pk
WERRERICOWVWTIRE T 3. o, TOREBOERRBICOVWTERT 3.

NILFA - A LREIR, MUTERIIORUEERCEREEOE AERIEIC
ET3. ANLFHA b-OF A LREOEKIEYIE, A% - BRA - 2E8 - 83EF - O
SURL ANILIFALL, DEOAILXFA R < ILFIL - BIKAETHD. 5204 LISHR
ZRELTESTS. ASVALRIC, BER - 1ILXF1 - BAEEHEESNTVS. O
U LDRAZERICIE, NILYFA - BER - RRAEHDS LD IO RKEENE S NS
(Fig. 1A). NIV FORABERICIE, BEBHET S (Fig. 1B). AFZ VA LHICEE TN
TULWBHAEROHEMIL, 2K/(K+Na) = 0.99-1.07T/NZdF+1 bHEDICEATWVWS. A5V
A LRICEETNTVBREADHERIE, Ang_4Abgs o6 TdHB. NILSF A MMIA—TF>
:])L—t“‘iigﬁ‘i@%ﬁby %ﬂﬁz‘iHCQO_95 Sp|4—6 Ghn1_4'C“3735. /\)L*‘/ﬂ"f I‘@}EI%ELB‘:E
TR2AEROZEHEITKEBETH D, HEMIF2K/(K+Na) = 1.86-1.96 TY X/ FEDIC
BEATWS.

NS DERCHMMEFER LD, NLOFA M-OAFVFLREIF, QAT VR LZER
BRITBARBEDNILS A b ZERTIRIGHIBICEEEEZSNS. IS VALITERE
ERIZED, Helgesonetal. (1978)2 & D

Pg — 2Crn + 2Ab + 2H,0
ICEDERINIEEZOND. COZERRBHIR 2 BEXMHFIFISTOCEETHD, 1&5-
B (2024)DBREERGRERMD620-670°Ck DKL)
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ANV FA MIAS VA LOREEEBICIOFRICETZZEDS, NI FA FORZLIC
A ALIESELTVWBEEZSNS.
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Ei8 (1997) #thE%, 104, 107-121.Helgeson et al. (1978) Am. J. Sci, 278-A, 119-149.
ZEFIEH (2016) tERE Ty (B52hk) . ERLHA.

5 (1975) #thEH#, 81, 59-66.

AR (1982) thEE 4, 88, 511-522.

Okudaira et al. (1993) Mem. Geol. Soc. Japan, 42, 91-120.

BEIZH (1984) ERILMILKRFERES, 79, 498-502.

FI5 (1983) ithE M, 89, 243-244.

% - BN 024 EBERSESR, T1-P-8.
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