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Analysis of metamorphic history recorded in garnet: A combined EBSD and EPMA

study
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EBSD (FEF#1& /T AGELIEHT) #EFB LU EPMA (B NEEITEEE) FRefiaabe T, < AAIREREN
TWBENK, ZIVEEZEGT 5 zidAiz. WTEfl L UTHOWZRRHE, TRAART TR E Nzs PITRI=K
NEJeE A & X v Y —ICFET % Mogok SiAJe A TH 5.
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WER O 7Yy A b=y FAOSERIRENTEAR. Fa=y FoAEAE, T7uY v A MESEZRIEH
(1.7-1.9GPa/470-53@) — I « hvKEG — fR Af-A BIEHHSREZ U FH (~1.0-1.1GPa/600-63T) L\ 5, H /-
RS FHR LTV (Bl 21X, Kouketsu et al., 2014, IAR, 263-280yEE # M % FHIWNE, &< A4, BER,
ToI%A b, FnAh, HEL GRBIXULGETHS. S AAMRERE#EEICX > T, /T dF 1 Mokl
71 (~0.8-0.9GPa Z{RHid B Adkizal G LI/ 0 ¥ A METERE NIz NIIFEEL (AImgr_73Sps_10Prpi_10GrSis_o1:
ORI TIEA > 7 7 AAEZZTL L H D) & ZNZHBINCRERICH D FATHKREL, £b MnicZL< Calc
Eﬁ%‘ﬁﬂqu-ﬁ%Bﬂ%*ﬁ’(ﬁﬁﬁﬁéﬂf:ﬂﬁ%ﬁhﬁ (A|m56,668p$),10Prp4,9Gr526,36) 75”573:% %LT, %ﬂﬁ?—é%%iﬁ@%
W5, TLLARBBEHESTHEEIICHZD. THITHRL, EBSDOMDSIE, TOEIL AEMNEER TR, i
ZTTNORE D 4 DOMEE, (BEBFAE O RNEEOREX, Vil &d 40° -59° ) hokkb T eMHALM RS Tz,
—5, BRREA TR OMEIcE T NS Ak, 1° -6° OEIPAN THIE T SRS EEI A R B ORI 2 BiBIER
EN%. 5, SLALADFNFNOEEITVITNE 70y vy A4 MEB X CRENAG-ARIEHEEREH TOREZ T
THHADOLWEREZRFEL T 5. ThEDEHMNDS, Mat LT <A 01, ROMZBREZETERINIZLEZD
N5 :Tr7aYv A MEEL R CHEEOR SR OEER L UTREZBA — EA1RO & P2 BB RIS > THEIIC
ko iR — kR A -A BIEAHSEE T TORFRE.

Mogok ZileE A (S22

2 v ¥ — - Mandalaylt#i® Sagaingfi/gii\ O _FEABIGH ~ 75 = 25 1 MY SR E N7aR. B
TRERKT B FEIWNE, <A A, BER, BEA, AVEA, AKX, AVAFAL, BRXUARTHS. £k, K5
AaoaamE LTHROMNRDONS. TN 5 OMBIHAERGRN S RS 5N 5 ERESME X Z 0.8GPa/800C TH
% (Maw Maw Win, 2014fA(3). L AKX D KERRDIUK DR L T TE IR EEZ SNBMERIOEE O 2K L T
B0, H4cDE L AERMSHKMICHEE a7 ESMIICHmDN > T Mn BX T Fe W illitl L Mg Aiinkd %< > ML
E&éﬁ%%%iﬁ%%j (A|m60,705p373Prpz(),ggGrS;),7). L7zh > <, é< 560)71[[7](53\@5?03(, §< 5EV§JT7—E§%H[\L%Q
DTS 2 I EIRSRE T TR o EEBZ NS, Fiz, L ALDRFIUCHET 5 BERSDREA ORI A BIR
M5 &L AEDNK R U RO E iR ESME, 0.2-0.4GPa/580-63THEE & Rt 5N5. —/5, EBSDICK%%)
Fricknid, TSI AHRUIEEWVIC 3 ARDOFESIZETHELTVWS (RESDEEWVIERATE 1-4° ). Thb
DEh 5, Shket Ukzidkhid, T AGOHMRREEEZET 2 X5 BEFBA/ERZ#HS T Lk, M TEHNZIKET
Pir s 6-12 kmOFEELSMTE LR LI EEZ BN S.
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Metamorphism of dolomite-bearing eclogite in the Seba eclogitic basic schists, Samba
gawa belt, central Shikoku, Japan
Metamorphism of dolomite-bearing eclogite in the Seba eclogitic basic schists, Samba
gawa belt, central Shikoku, Japan
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LShimane University
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The Sebadani area is located in the Sambagawa metamorphic belt, Besshi district, central Shikoku. The Sebadani metagabl
mass and surrounding Seba basic schists (Seba eclogitic basic schists), and pelitic and siliceous schists occur in the area (Tak
and Makino, 1980; Takasu, 1984). Eclogitic mineral assemblages are sporadically preserved in both the Sebadani metagabk
mass and the Seba eclogitic basic schists (e.g. Takasu, 1984; Naohara and Aoya, 1997; Aoya, 2001). The Onodani eclogit
are preserved within the Seba eclogitic basic schists, and they have a complex metamorphic history, with two different eclogitic
metamorphic episodes (first eclogitic episode 530-820.9-21 kbar; second eclogitic episode 630-68020-22 kbar) (Kabir
and Takasu, 2010). The second eclogitic episode is similar to that of the Seba eclogitic basic schist of Aoya (2001)9610-640
and 12-24 kbar). The pelitic schists intercalated within the Seba eclogitic basic schists also underwent eclogite facies metamo
phism of 520-550°'C andc. 18 kbar (Zaw Win Koet al., 2005; Kouketswet al., 2010).

The eclogites exposed in the northeastern part of the Seba eclogitic basic schists consist mainly of garnet, epidote, ampt
bole (glaucophane, barroisite, taramite, Mg-taramite, Mg-katophorite, edinite), omphégit®27-0.43), phengite (Si 6.5-7.1
pfu). Minor amounts of albite, carbonates (mostly dolomite and few calcite), rutile, titanite, biotite, chlorite and quartz. The
schistosity is defined by preferred orientation of phengite, amphibole and epidote. Garnets are almandine-rich in compositior
with a compositional zoning of increasing almandin€a(,, 0.54-0.60), pyropeX p,, 0.07-0.13) and decreasing spessartine
(X sps 0.10-0.03) from core to rim. They contain inclusions of epidote, omphaXiig 0.27-0.41), dolomite, titanite and quartz.

They also contain symplectite aggregates of barroisite/Mg-katophorite and albite. Omphacites in the matrix are zoned from pal
green cores to colorless rimX (4 0.27-0.43) and contain inclusions of epidote, and they are partly replaced by amphibole
(barroisite/magnesiokatophorite) + albite symplectite. Amphibole in the matrix are zoned, barroisite/Mg-katophorite cores to
edenite rims. Dolomites in the matrix are up to 0.5 mm across and they contain inclusions of omphacite, amphibole (winchite,
barroisite, magnesiokatophorite), epidote, albite, calcite, rutile and quartz. A chemical zoning in dolomite is well defined by
a continuous core-to-rim Mg increasing and Fe and Mn decreasing. Dolomites have mutual contact with eclogitic minerals of
garnet, omphacite, barroisitic amphibole and phengite in the matrix.

Texturally abundant dolomites in the Seba eclogitic basic schists exposed in the northeastern parXsuggésid might
stable in the eclogitic facies conditions. Supposing the peak metamorphic conditions are the same as the second eclogitic me
morphic episode of the Onodani eclogites (630-880and 20-22 kbar), considerable amounts of,G® o2 0.02-0.05) were
included in metamorphic fluid during the peak metamorphism.

Carbonates are major constituents of the altered oceanic crust and of the sedimentary materials entering the orogenic cyc
Extensive experimental work on phase relationships in carbon-bearing systems reveals that carbonates are extremely stable
to mantle pressures and the transfer of carbon to the mantle wedge at subduction zones is linked to the extent of decarbonati
and/or dissolution in aqueous fluids, or to the attainment of a carbonatitic solidus if a thermal relaxation occurs, e.g., upon sub
duction stagnation. Dolomite is a very common rock-forming mineral still waiting for further exploration and for innovative
applications to the reconstruction of dynamic processes in the Earth’s interior.

F—7— F: Sambagawa metamorphic belt, eclogite, omphacite, dolomite, Seba basic schists
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Unit division and metamorphic conditions of the Northern Chichibu belt in central Shikoku
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FRAF AL O— MW =P NZERIEH (BHAL S ERERIER) Z#H > T0a 2 L3 XHISNTWAD, ZOHFHIE
HELTWaRW. £z, =PI o 3— ik EiCHEEIAM A TS D, X0 O - BAQH AR O s R A K
VBT 7 v = 7 RER R HETIZREND S, TDIDIC, FITHLERMIMEADI= Yy K3 &L= v FDEK
JEIEDIRIANEE TH 5. PUEFPRER TAL ) Hilskid, =347 - Emrees - BT LT DS s P E [ D HIRACY Z /R L,
MHEOMERFRMIAICE Lz T «—)V R Th 5. RIMIOMEE S - SRt~y € 7B KT, EEEAK 2005
RLOZE RS DR 2 1> TR MG T 5.

(AL HIs O E AL IZ EHZ E LI 3 DDy MCXTE, WMIEH (1998HIE M) o, Wik, FiH, (¥
JEMf L=y M TE S, B Rih S EMicih > T, KR, ESEH, FE=y FDOIEICEEROBER THx
D, fEfEEERROEFIIIALI= Y FOF v — bEBEICHITDIAZEN TS, TNE TOHENR - BLZENIZREL S, Dix
&R - IR =y FEEWINERIERZZ T TWS T LIEHLNTHB. £y "5, X753
A FEHEENTHD (Suzuki & Ishizuka, 1998 IMG Y¥'— 7 £ /713 300°CT 0.7 GPall FIciEL - &#E 2 HbN5. L
M UATEEHATS 5 7))V A ) A O RN O T WA &, G & 79 % NafAaab &R Al icz Ly
RITXVFA) =Ry IRATHO T 7 F /HAICHERESNS T &, EEH D TEEARBEMMT X DKM T
ol b RRT.

R SHEI TRERATEAE N D, ZREIE RN B (F5) 2= MEEML RS T L3R TE 2N, FHEHB
FJMEFENI= Y FOZREFE T NETHLON Tl o, FEHI= Y IS4 —Xw 7B+ /5ffG + &
TAIWT ALV EERIIE UTEBT7IVAY) ZREEO K IABESIC X > TREDOI 5N, e - IR = v
MEeERD, TRy JRGRERREAZEDT, T7F /Y LERHENEWN. £z, TR A Y —
Ny ZaEEERVEREHIC, AEEHELURWHBICH 0T WEAZ BB L. OFTWVEEGHAS TV VI
B9 2R ERHENEIZERE N, 0.6-0.7 GPa, 300CH 5 0.4 GPa, 210-260C DFJFRIC EEAZS i G M C > 72
c &#m7”9 (Endo, 2015 JMPS

FEEMR L=y b OWEHRES GURERERS, FLIA M) 1IKid, SESG - 80R) —17 - B - IR
WIKRS5N, 7IVAVEEGR NafgRIaIEERH 5 NEwy. o TRERERIEHZZ T TOWEWESICHZEZH, Fla=y
crB#Elzica—yY U - 8RN —f - AElRE R Uz, F2, @WiahigeEZzoN30—Y 0 - GHEESEK
WA 5N, 200-250°C T 0.3 GPaL FANDFENREENG. &5 E S AIROIEARFHIIIAS Ty, O EE
HhdH%.

FRAHFLRIE Y 2 IR~ RO LG & kP A B R TORMMICH 22 BEEZ & H, HRRFEILH D
R A % = N R AL AA T LA TH LWL ina =y FDIEHIES ERFRCEI > EEZEZS
n5.

F—T— R BT, S92 EH, TS — R/, O WG, o—Y U
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Study of geological structure and Paleogene kinematic history of the Fault system along
the MTL, the west Shikoku.
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HATRKOWE TH % houiiitig (MTL) &, 55 =4 (66-26 Ma OWiEEENII NHZSH 2. Kubota and Takeshita
(2008)1F, HE=ANCET B MTL OEFHIFHHIZ, 63-58 Ma (Ichinokawa phasé) 45-25 Ma (Pre-Tobe phaseic X7 C
X%T &, Xz, Pre-Tobe phasg, FUREHOAFELAEITE AT A MCXDEREINS L/RLT. PUEEEICEBNT,
MTL OILHNC 3769 2 Wi REE, RRWRE, 1 EWE, ArEiESENBIrons. COWERICOWT, HEMEs X
U Wr izt DZE TS IS 2 Rl » it L 7z.

O BIMNWEIIENETH O, it AR FICHEMThE SN TS EEIE, 200D. £z, WiEHWICZE
JEATECS S 2 R % (FRAM, 2013). FRAEORE, JHE SOOMEED< v 7 A7 —)L=, HEL 10mEOHE
FHATr — VORI 5755 C TR Uz, £z, MIRERORERSEHEZ RS &3 % Wi = 8T iR L
fo. W R OIEIZE 25mTH D, DS BIEH 156mD 7 + U T —3 3 »DIFE5E L iz cataclasite/ — VD0 d 5.
COTAVI— 3 VOHEMERBEULER, ERMTNE top to the souttD il k) =69 %t o A 2R L
Tz. TDIEMIC, MEER~BHANEIT/HTAT S cataclasite/ — > DT 5. SIKICT + ) T— 3 VTNV RO
MEEDFENT <, ERGEZRTETE M T 5. COMICIE, 1H 30~45ecmDWifg o N nHid 5. DT+
I—2aYyBXRUY TN FOmMEEZBIE LR, AT NFROEEI > ATH2 T Lz2BB L. THIC. W
JE S DBEMEEEIZIC K D B MR E R RET LTz,

Z0Eh, N EWE, FFPEEcBNTE, WiEICH UTERMITEYT 2y A7 —)VORIMEESS, THEATr—)U
TOWIEIHT D cataclasite/ — > D ERET N L top to the souttD Wil fERL T A S BB AME Y ADREDENS. Th
X, TOWERD, fikid e top to the soutilifERk 2 69 s> A2 & > TERKE N L Z2/RL TS,
C OFEBIFINZ, MTL OILANC /109 2 DR O FAHIERS R (SR, 1989)Ic K b i =R & #HE TN, MTL ©
Pre-Tobe phas® @D B Ex &k L 75 5.

FOHEA i, 2013, FrE it O . BB St E (5 7 D 1 B XIE), R E ARG > % —, 181p.;
ZhIL, 2001 MG AT ICBI 9 2 A BORIREG T (BEERK), 54p.; Kubota, Y., Takeshita, T., 2008. Island Arc, vol.
17, p. 129-151; 40 Bfth, 1989. HEFH A AT H ¥R, 40, 12, p.661-671.
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Spatio-temporal fluctuation of garnet and cracks

Kot J'eah ' gl T2
TORIUMI, Mitsuhiro™* ; FUKUYAMA, Mayuko?

" HEPERTTEBR SR, 2 PR
LJAMSTEC,2Akita Univ.

In the previous papers of JpGU meeting (1), we studied the grain size distribution patterns of metamorphic garnet and albit
in the banded metamorphic rocks with grain size grading. The average grain size increases with increasing distance across t
banding but normalized distribution patterns of the grain sizes within the individual bands are very similar with each other. The
banding structure should be derived from the unidirectional flow of metamorphic fluid with ionic diffusion, therefore suggesting
that the growth conditions changed across the bands. It follows that the distribution patterns of grain size of garnet and albit:
display the summation of multiple simple distribution function such as Ostwald type or simply Gaussian, forming the lognormal
to power law type.

In the plate boundary region, the metamorphic rocks also experienced frequent generation of small cracks with fluid and the
occupied by minerals. However, the mechanical conditions controlling the crack formation and propagation must be fluctuatec
in terms of stresses, fluid pressure, temperature, and other parameters. Then, the observed frequency distribution of cracks fill
with fluid and also minerals should show the summation of many simple distribution functions and it is approximately lognormal
or power law. The fluctuation of the distribution patterns can be simply represented by drifts of mean and variant values with
time and space.

In this paper, we would like to discuss the rapid growth of grains and cracks at the case of over - the critical fluctuations by
drifts by means of stochastic resonance.

(1) Toriumi M. and M. Fukuyama, 2014, Grain size grading in the Liesegang banding of the plate boundary rocks. Proceedinc
of JpGU meeting 2014.

F—T— R YA X0, P bR, R2EEAH), <A h, 79y Y

Keywords: size distribution, average and variance, spatio-temporal fluctuation, garnet, crack
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22 BAE ] DRI & =118 a > T Ly 7 2D 2)b 3> U-PhER —PUE Y
P20 /577 D 1 B X TA L) Husko B — :
Timescale of metamorphsim and U-Pb ages of the Sanbagawa Metamorphic Complex

(2 R 71 I | |/ R =1 S <Y S L IS
MIYAZAKI, Kazuhiro * ; WAKITA, Koji 2 ; DANHARA, Tohru? ; IWANO, Hideki® ; HIRATA, Takafumi*

LRERARE MBS ERESEEO, 2 LR BPAER, 3 R T o v v a Y Ty U, AR BIEED
1GSJ AIST,2Yamaguchi Univ.2Kyoto FT,*Kyoto Univ.

I HERZE A DA DHEHEANE TR L, KIS & ZTBINEFRICK C 2 T AAFHRES () ICFFBIAEN, £Th
SERIE N5 F TOR AT —)VIIE R SDZ 0. RRS, MEIENGICEB AN THINE NS F TOR R —
U ERBAEH ORI &, ThAARFICIBT 2YEIGERN OCWIAT T v 7 AZHET 51 DICEETHS. LLFT
W&, PUEIPEES, 20757570 1 B X TRsL ] Hlso =39 112283 > 7Ly 7 A0 P a Y U-Ph RN SR E N5 28K
TEFH OB DWW TS T 2. &, HEIEIVaYOREE D U-PERER (t,)—ye) E 7 22T v A FD K-Ar
A (o) DEDZRAEH ORI DI K2 52 % &9 5.

V)vay U-PhERIIER T Teadfld, ZIIERa > T Ly 7 AfFa=y b Ef e FEOMRE S TH5. £
e, 7x2V%A b KA EROJE ST 7. PHra=y MIFEEHDOEWVICK D, WIRESENL%5 R, FicHE
PREAED S35, ES L EHEAD 555 FEICHT TE S, DD, KOBEAICHT 5 =114 KT Y
TLw I ARMNLI=y +&ZDEMNT LD KB Y o Fhftma> 7Ly 7 A=y F (N), THIC
RS T BIFER DI E T 1= ; (S) EZ DRI O HEEA Ny 7Ly 7 o=y sOWES
DI)Var U-PFERHIESB T 2.

SEBFa= Y b (N) & (S) DRYEMED IV 3 Y U-PoFERBESANZ— 2 (H(t.,,)) FIFIEFR—THD, t,, &
1747+ 19% 1816+ 1.4MaTh-o7z. FAra=vy b b, KiM2=v b, Hha=y bOWERESEDHL.,,)bIZE
[A—THO, t,pynld111.24+2.9 1103+ 4, 111.3+24MaTho7z. TN D 3EFOWIEE S FRIFHAICIZIEA
CBRECHR LI D EHEETE S, — /5, =y b MEBIE Bad 3EBDH(L,,,) &3\ 2 —2V DR, t.,),_,. T 89
+1.0MaTH-o7. Fra=v b L#Dt,,, & 83.8+ 2.1 Ma AF1=vy b F#id 86.9+ 22MaTH>7z.

DL ORI 53R 5N 2 2R ERMk IR R O KM, BHPa=v b EET 27Myr, (FF1=» s FET 2Myr
Lz, [A—az=w FATRELELRS. Fira=y b EEORETIE, PEEDI)LaryOEPICH 10-302 71T
Th/U LEDIRNZERR Y LAETTWS. TOZEKY LD U-PoFRIE 944+ 1.2 MaTH 5. 2KV Lld =HIZRAER
E—IRHCECTREREL, The T 2TV v A b KAr FROZEDERIEAMR R OR/ MEZ 52595 L, ZD
fElF 1IMyr £75%. Hit> T, FPa=v b L&, 11-27 MyrOBRI A —)UC, ZEIGICHE U TW 2l gerE b e
TE%. UKL, TEBIE 2Myr LN TH %.

PPz b EIBIZ S AOHOERIERZH->THD, Py bR T L D @iRs e 235 LT
W5, BRGEMEREN SR —EDIEND Zfo B e EZZ, MEREY I 2 L—varEiTo L, SiREER
TRIGHERET 2 T & TREERMEL B> T2 D HIMMATRIC K D 5[ FEmEEh, KRS TESGIcE s TN
MO DD AT B ENTRENS. SRIEONTAERIE, ThAHARTEEROZL KA ORI, [F— & 388
INZa=y FHIKEBWTE, ERNTOETRICED 2Myr IAN S 11-27TMyr& KEL x5 T L RRLTWVA.

F—U— R I BB, Z25ea, Pvary, v VR
Keywords: Sanbagwa, metamorphism, metamorphic rock, zircon, U-Pb age
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Heat transportation recorded in the southern part of the Hidaka metamorphic belt

YaHH BE 1 5/ (2
SAKATA, Ryugert* ; OZAWA, Kazuhitd!
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'School of Science, The University of Tokyo

KB RAE 72 50 T H A AEREP L L S RBEIRE R Oi—< > MVEEFR 28 L TiTh N7 88 - PEELIc K-
TIERENTZEDTH 5, BEADOKM L U Tid, BMaE, BEARYERSE). ABGEEICRE < AT 56N, ZThETnitk
B « 22 A — )V 285D, AW TIE. HRZAWR MO =/ NV N> Al a2z g L U, 2t
RUER E NI AR 2 ISR DINEAA N2 R 2SI U, MFsEEE T EA Lic~ > MVIE 2 BR & % s in g o
RO 7 R 2 B % o

H @ Z AR, < > FIVHROMIE S A STE L, RO B S IAIC IS, 1GPalAZE TIEER/T IS A1
ANV F 2R L DD LR U, 1IGPaLiR TEm L LFEENFIER SN T\ % (Ozawa, 2004) H S22 ARk O M= i
AT (Kitaetal., 2012)c KN, ~ ¥ MU H & EE LW OHBREE £ Tli L T0d, 2O eMb, HE
25 T IR 2 HER S 2 B S A D R T E T~ >~ ML Ol 2R B DOOFS EiFbNs T Lic k> T, HRic
BB e 5 2 . GO BfE> AV b Dk & o T BN 2 BRE) U 72 [ REMEDV R S NS, JEITIE Cld. HiE -
H - HIERE AT — 2 DW T HE RS O Bl RSS AL R A L - OZEFIC DV TN 7R TN TV 5 (Osanai et
al., 1991; Owada et al., 2003; Tagiri et al., 1988k, 2006) TN 5 DOWIZETIE. HFRAN THEL LTz~ 7 <ICEBS O
FERDBICIEES>TEY, KEWBFETH S @GRS Y MIVORE L ZOEDOHFREANDIIEEREIC OV T, BRETE
NTWVIR,

AW, S H @A BT O = 4 ARV NINSIR > THED S RICEICE T 2 Ml Ak, ZEE. h—7
T4 MERENGRE L THEZIT > Tce ZAUNYVHEEARLE N —TF 5 A NalRORIC T 2 MCa . FITRIIR
PIOARERFELDED, ZLOBAEREZEZAET ZESE T A— MNUEEOANE V5 =251 hOEHEE
AP AES % V7 A RERFT RS, IS O CHifsEh 5 < 250, KERIEMERIHEI NS, A6
DML EANETHIES LTS EEZI BN,

R 7 u A RBERA S &Y b fa L BERZSTEARIRIC DOV T biotite-garnetid&51 (Ferry and Spear, 1978)
. BEARE S EHEREZ RS IS DUV T orthopyroxene-clinopyroxen@l £ 3t (Lindslay, 1983z 5/ L € FEfHmIC D
WCREZFIR Ll BIEOWREE. =8 AN YBBESAREFEOTEAIN S b —F 51 M EdEfEORMIC T T 1km T
“100° CREE D LT {HHMANCH 2 L RIRHIC . W EREZBCE M B8O THIIC 750 COERZ /R L T3, Xz,
BB SRR EIOVEH TR 7uaoary ey L, RERO MM 555N iEEE 900°C 750 CTH D .
% T Mn DVEEY 7 o aDRmEHGE, ERTEHGEZ R AEOREA. FHNEOHRR ED SR S N2 Rk L
ZUCHE BB HI IR %, R HEGIREIZH 10007700C & KELIES5DE, WoHZ a7 5V ANERDT S
NS, @D ORHRIGHZRE L TV 5,

Flo, HHREERAORETICOT T Bk 4 IRERE AL AR R ARG, 78y FIRORES DA DD AH, 1=
BB, WERTOMEDREIZ R > THE D, RESEKIGLAEDS X)L EABE), mHILIzeEZS5N%, TNHDARIC
FMEDEATZEDEZ S TRVEDD DD XA THMFET %o KAMEDMRIE. EIRD AV F DRI OIRREE 7213
DIMMEUTZIREETEBES N OBE L XD TH 5 EZ NG, BAHERIE —RICHTEZEHA, FHUCH
VEOEBL T ENDH D, TDXI% b—F T4 NEAEIRIZEFHOTRER #S & BELLU 7L 2R E F Oy 7o nzE
P TR G O RbfE & Z Ok 7z "8 d %, SEREZRGA M T HEBD 5 DR A IV b OHEHEES THB
RIS K DR LTz X)L S OBEIDNERCSE ORFTAEJRE UTIEH L7 L #EZR S N 5,

D EDHENS, =5 XNV HIES RN DORANAIE T 2 2K ICERS 5 N7z dT/dz "100°C /km DNEAA X kD
BJRE 2> TV B AREMEN R EN S, BT m OEHRELZRE T MBICB VT, CORELARICEEL TEDHEND
dT/dzs>100°C/km DAL N ME, I TXEEIC KB EDTH B EEZ BN,

F—T— F: HmZ2 i, e B ke, Bugs, 238, 577 mii
Keywords: Hidaka metamorphic belt, pelitic gneiss, peridotite, heat source, partial melting
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Aqueous fluid activity in the MCT zone and its role in High Himalayan leucogranite for-
mation, Dhankuta, Eastern Nepal

R A W R L o e
KAWAKAMI, Tetsuo!* ;: SAKAI, Harutakd ; SATO, KatsushHi

UG RSP A 7 R
IGraduate School of Science, Kyoto University

Significant aqueous fluid activity during the prograde to retrograde metamorphism in the footwall side of the Main Central
Thrust (MCT) is observed in the MCT zone around Dhankuta, Eastern Nepal. A term '"MCT zone’ in this study is used to repre-
sent the garnet to the kyanite zones developed in the footwall side of the MCT, where inverted metamorphism is observed. In th
MCT zone, several evidences of continuous fluid activities during metamorphism and their movement cutting the schistosity ca
be observed.

The first and most important is the abundant quartz veins. They are found as sheared lenses in the MCT zone, and asymmet
textures show top-to-the-S sense of shear indicating the deformation during the MCT movement. In the kyanite zone, quart
veins contain mm- to cm-sized crystals of kyanite and minor plagioclase. Garnet and kyanite are coarse-grained only at th
vicinity of the quartz veins, and in the staurolite and garnet zones as well, garnet tends to be coarser-grained around the qual
veins. These observations suggest that the aqueous fluid infiltration that formed the quartz veins took place at the prograde
peak stage of the metamorphism in the MCT zone.

Meta-dolostone in the kyanite zone is also a good indicator 4 lhovement. It is commonly almost completely meta-
morphosed to tremolite schist. In such rocks, radiated aggregates of tremolite form a flat, oval-shaped aggregate are arrang
parallel to define the schistosity. Locally, such a tremolite arrangement discordantly cut the schistosity like a vein. In some
meta-dolostones, dolomites are still preserved, and veins of tremolite discordantly cut the schistosity as well as stem out parall
to the schistosity. These observations indicate that-®i€aring aqueous fluid infiltrated into the dolostone and reacted with
dolomite to form tremolite, calcite and G@long the vein and schistosity.

Tourmaline (Tur) is an important sink mineral of incompatible element B, and thus is often abundant in the environment where
water-rock interaction took place. Unusually abundant Tur is locally found in metapelites of the MCT zone. It is localized in
aluminous, muscovite-rich layers and can be formed through the input of external B into the appropriate whole-rock compositior
for Tur growth. Such a B-bearing fluid infiltration continued from the prograde stage because garnet with prograde chemical
zoning includes abundant Tur crystals. B-bearing aqueous fluid infiltration continued in the post-peak stage as suggested by tt
presence of Tur-rich vein cross-cutting the schistosity. In the kyanite zone, Tur veins are found cutting the schistosity and/or ster
out parallel to the schistosity. In such samples, although the B-rich fluid infiltration postdates schistosity formation, staurolite
includes or partly overgrows the Tur crystals formed simultaneously with the Tur-rich vein, suggesting that the Tur vein was
formed under relatively high-temperature condition slightly after the peak metamorphism.

These aqueous fluids are likely to have moved upwards through the veins to the MCT and to the Higher Himalayan Crystalline:
(HHC) where P-T conditions above water-saturated solidus of muscovite-bearing pelitic rocks are estimated. In the hanging wa
side of the MCT in the Dhankuta area, patches of Tur-bearing leucogranites are found in the migmatitic Grt-Ms-Bt gneisses. On
of these leucogranite samples gave the U-Pb zircon age of 25.9 +/- 2.3 Ma, and other gneiss sample from the same area g¢
U-Pb zircon age of ca. 17 Ma (Sakai et al. 2014). These ages are well consistent with the ages of High Himalayan leucogranite
(HHL, Searle et al. 2010), which is commonly tourmaline-bearing, so segregation and extraction of these B-bearing melts is ¢
likely process of the HHL formation. Therefore, input of aqueous fluids released from or passed through the MCT zone into the
HHC can be an important process for the formation of HHL (e.g., Le Fort et al., 1981).

Keywords: aqueous fluid, quartz veins, tourmaline, partial melting, leucogranite, Himalayas
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Garnet-hornblende vein formation and mass transfer by brine infiltration during upper
amphibolite facies metamorphism

W S il E #4E L; -R #i95 2 Satish-Kumar Madhusoodhanfa) 1| 1F5A 4 ; Grantham Geoffrey
HIGASHINO, Fumikd* ; KAWAKAMI, Tetsuo! ; TSUCHIYA, Noriyosh? ; SATISH-KUMAR, Madhusoodhah;
ISHIKAWA, Masahird* ; GRANTHAM, Geoffrey’

VRURRA, 2 ALK, 3 Wil Ko, 4 RN R, 5 B 77 7 U A U EGR 2T
IKyoto University,?Tohoku University,>Niigata University,* Yokohama National University,Council for Geoscience, South
Africa

The importance of chloride brines during metamorphism is being increasingly recognized among various metamorphic fluids
This is because chloride brines can coexist with & @ich fluid under the granulite facies condition (Heinrich, 2007), has
low ags0, and acts as a powerful solvent not only for metals but also for various oxide and silicate minerals (Newton and
Manning, 2010; Tropper et al., 2011). Therefore, chloride brines would play an important role in mass transfer especially wher
the pressure-temperatur@-(") conditions of metamorphism are around the wet solidus, becaysg ¥ the brine can control
the melting/non-melting behavior of the rock (Aranovich et al., 2013).

In the Ssr Rondane Mountains (SRM), East Antarctica where Late Proterozoic to Cambrian granulites are widely exposed,
Cl-rich hornblende and biotite in mafic gneisses are locally but widely distributed for ca. 200 km (Higashino et al., under review).
Formation mechanisms of these Cl-rich minerals can be different if the modes of occurrence of them are different. Therefore
this study deals with the Cl-rich hornblende-bearing garnet-hornblende (Grt-Hbl) vein which discordantly cuts the gneissose
structure of a mafic gneiss in the Brattnipene area, and discuss the formation mechanism and mass transfer that accompanied
vein formation.

In the Grt-Hbl vein, Cl contents of hornblende and biotite, K content of hornblende, as well as the development of a Na-richer
rim of plagioclase decrease with a distance from the vein center. Whole-rock composition analyses as a function of distanc
from the vein show mass imbalances around the vein, suggesting that the Grt-Hbl vein was formed through an open systel
process. Taking into account the possibility of partial melting, distribution of Cl between melt, aqueous fluid and minerals, and
microstructural evidences of minerals, the Grt-Hbl vein was shown to have formed by the Cl-rich aqueous fluid infiltration. The
Cl-rich aqueous fluid was possibly NaCl brine because whole-rock analyses showed that Na was added to the vein compare
to the wall rock. We estimated that the Grt-Hbl vein was formed at ca.°@Ghd 0.70 GPa. This means that the NaCl brine
infiltrated into the wall rock at the early stage of retrograde metamorphism in this area. The whole-rock analyses and fractiona
mass change values calculated according to Ague (2001) also revealed that the NaCl brine infiltration caused additions of Si, T
Al, Fe, Mn, Mg, Ca, Na, Li, Sc, V, Cu, Zn, Ge, Sr, Y, Ba, Pb, Bi, Th and U to the wall rock. These added elements are similar
to those contained in previously reported brines which were present in mineral assemblages implying subduction metamorphisi
and implying metal segregation in hydrothermal systems (e.g., Heinrich et al., 1992; Philippot and Selverstone, 1991). The
Grt-Hbl vein formed by the NaCl brine infiltration as shown in this study is a clear example that brine could move at least a few
meters, and was playing a role in mass transfer at ca’@@dd 0.70 GPa in the lower crust of the continental collision setting.

F—"77— F: NaCl brine, trace elements, metasomatism, continental collision, Sor Rondane Mountains, Antarctica
Keywords: NaCl brine, trace elements, metasomatism, continental collision, Sor Rondane Mountains, Antarctica
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Fluid activity during corona formation in ultramafic gneisses of Lutzow-Holm Complex,
East Antarctica

I [ e B pRSE
IKEDA, Takeshit* ; SHIMADA, Asami!

LRINRA:
LKyushu University

WEERY) 2 4« RV LEROBEIEIESICE, Y r7umeAliaoic Az, fgla, BRar5E2a0
FIERINCHET o T OMBIERDOKISZHEET BT EICK>T, VUayt « RIVLERDEREZBGEED S
BIFRHED DJEfEZ DT EMPALMICIE> TV S, AWRTIE, T/ ADMMICBREREREANSAZ 0T %
FHRL, TOERZME L,

Yoo MMCE R, —HEE UMbk LTaaFNEICINI LTS %, It z2Hkd 2 BERER
BOBHIET, HREWICHET 2 A0, #lia, RIEAOI0FIDNI YT LI 24 FTHsHT L EMRNTH S, X
7o, WEYNEY T i b OB X 59, IZIE—EDLAMOMEZ & D, FHS BRERHNINBUERITELIT & B hift
SRS, £, anFOEHKE Y 7oAl < MY 7 ZOMEAIC K0 & HoO ZinA e iIciZE—HT %,

CNHOREIE, I FTBKIC KO 2B HOREKDIRAD D 72T L 2R %, ¥ b 7 ACHIENES %
Kb 5d, HRNES YT I ZA EDERENTWENT & D, ThLMENCHRAMRALIZEEZ BN, O
ORIV DTERE PRI, N5 OIYIAEEIRE DA T 2 XV b S LcalRelt 2Rl T0d, DX
D, Vavst « BIVLEER TR EMZRSIN S ARICHIET 511, JHATIIC K20 2538 HyO FiADTRA L, i
MR RRE D RE LTz T OBRRENMMZ W LEWREOHE TN LIz EEX SN,

F—U—F: aod, MRk, U 2+« RV LA
Keywords: corona, metamorphic fluid, Lutzow-Holm Complex
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Interplay of irreversible reactions and deformation: a case of hydrofracturing in the sys-
tem rodingite - serpentinite

PEIL G5 U S I AR B2 I Rk 2
NISHIYAMA, Tadao'* ; YOSHIDA, Chisatd ; MORI, Yasushi ; SHIGENO, Miki?

DREACKR A EZRRIZEWSTRL, 2 ALTUNTHNZ B SR SR IR s R B
!Graduate School of Science and Technology, Kumamoto Univet&iittakyushu Museum of Natural History and Human His-
tory

This paper examines hydrofracturing caused by reactions between rodingite and serpentinite during a regional metamorphist
Hydrofracturing is driven by rapid increment of fluid pressure, and therefore will be likely to occur in the contact metamorphic
aureole due to rapid and irreversible reactions (Nishiyama, 1989). This paper aims to show the same type of hydrofracturing ca
occur even in the regional metamorphic terrane.

Rodingites occurs ubiquitously in serpentinite from the Nomo metamorphic rocks, western Kyushu, which is a Cretaceous
accretionary complex of greenschist to epidote - amphibolite facies condition (Miyazaki and Nishiyama, 1989). Fukuyama et al
(2014) made geochemical and geochronological studies on these rodingites, and gave U-Pb age of zircons from the rodingites
108 - 105 Ma. This study classified the rodingites into two types depending on the occurrence and the rock texture: vein type
and dyke type. Mineralogy of both types of rodingites are almost the same, consisting of diopside, garnet (grandite), chlorite
vesuvianite and titanite with rare occurrence of epidote and pumpellyite. Both vein-type and dyke-type rodingites are associate
with reaction zones between serpentinite. Tremolite veins commonly develop from the reaction zone into serpentinite, represen
ing hydrofracturing associated with the formation of the reaction zone. A conspicuous feature is that perovskite occurs in som
reaction zones consisting mainly of diopside and chlorite, whereas titanite is common in rodingites. The reaction perovskite
+ SiO2 = titanite indicates the condition poorer in SiO2 in the reaction zone. We investigated the reaction relation between
rodingites and serpentinites using the singular value decomposition (SVD) technique (Fisher, 1989). Constant solid volume i
assumed during the formation of the reaction zone because of lack of ductile deformation in the reaction zone. The condition o
constant solid volume is incorporated into the SVD analysis as was firstly done by Yuguchi et al. (2015).

The seven component system CaO - SiO2 - Al203 -Fe203 - FeO - MgO - H20 is considered. Antigorite (serpentinite),
diopside, garnet and chlorite (rodingite), and diopSiéad chlorité®(reaction zone) are considered. The superscript R denotes
minerals from the reaction zone, because they also occur in the rodingite but have different compositions. We took the following
strategy to find the reaction relation. First we tried to find reaction relations which hold the conservation of pseudoquarternary
components CaO - SiO2 - AF (Al203 + Fe203) - FM (FeO + MgO) among the mineral assemblage, but we got no reaction
relation. Next we omitted CaO as an inert component from the system, and consider reaction relations that hold conservatio
of pseudoternary SiO2 - AF - FM components, then we got three reactions cosuming CaO and evolving H20. This strongly
suggests increment of fluid pressure associated with the progress of the reactions. We have further examined the system Al
FM, having the following reactions:

1Serp + 22.71Di + 6.79Chl + 4.11Ca0 + 0.40Si02 = 26.61Pi10.49Chf* + 1.43H20

1Serp + 6.88Di + 3.39Grt + 3.74Ca0 + 3.32Si02 = 19.46Bi3.24Chf* + 5.06H20

1Serp + 3.24Grt + 0.26Chl + 3.61Ca0 + 2.74Si02 = 12.25pB.51Chf? + 5.01H20

1Serp + 0.34Di + 3.37Grt + 3.62Ca0 + 2.75Si02 = 12.95Bi3.23Chf* + 5.14H20

All of these reactions consumes SiO2 and CaO, and evolves H20. This relation holds if we take any linear combination of
above reactions. When we consider the perovskite formation from titanite in the reaction zone, reactions in the system AF-FN
are preferable, because SiO2 liberated by the titanite breakdown will be consumed by the above reactions in the system AF - FN

F—U— R AV VA, WERCA, AKERIE, RRDEROE, RS A
Keywords: rodingite, serpentinite, hydrofracturing, irreversible reactions, singular value decomposition
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Construction of Raman geothermobarometer using aluminosilicate minerals in garnet pot
phyroblast
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KOUKETSU, Yui'* ; TAGUCHI, Tomok?
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WA, T VR O T HIERRE E IR OBIFRDIEFRICI TN TH O . HEROBIZEN Tk 7z W - R
FHCIRELNED S ERPHS M EZMMEREEINT VS, K, F7aRlicdl SN TWBEAEORAFE %S
SUMEETHIE Uy ZRREE S 2 RT3 RS < VERHE. SRIFICBOTHEE LWBERZZT TV
%, —)adE, BEERUERSEAS FTE. =A% g ARICHIER T 2720, RS~V E)EINER T E %
HHEELNT Wz, AWK TR, 700l BINTOE 7V 2 r A Y BEG L#5) ICEB L. 4
YY) L RERC T < 2 AT BV SIRETE AT 72§ T & 2 et Lz,

X9, HiAO. O, KUY a0 RN S ZEaREH 1504 & R ORIRZ BUEETRIC & > TN,
ZORHE, 7B TN S ERAOKREIE L. TENIRICZIEREE T, HERFICK > TREZHIREN
Too —77. YO OAHMOESOOREIT MR, IBERFICIISE DIREFEET. ENEMHCK > TELT ZHEIREN
Too RICKIRDFRNCE ENZ Y7 O OHERRA &2 T < V0o Uiz, abkHE. BERE A TH 5 HR
M Lutzow-Holm Complex, Rundvagshetfa Garnet-Sillimanite gneis& . &/ EZ A T3 2 VY E o3 =35 )11+ 51 5~ Hisk
@ Kyanite-Quartz eclogitédr i\ 7z, Garnet-Sillimanite gneis® Y7 0 GICEENZEERL DTV AT FUI, 962
cm! & 1182 et HEICHN A E— 7 DR 5N, 4~5 e ! FEE EIREIIAND > 7 F DRI Nz, Kyanite-Quartz
eclogitelc FENA Y7 OGO DT 2V AT b, 325cnm! & 486 et ! (HEICF Mz — 7 AR 5N,
1em ! BREmEBMIAD Y T MR E Nz,

FATIHEDFERT — 2 E VT, G EEROGD IV E—2 2T M E AT 5 L. HiiAI3EK 0.8 GPE:
&, BEAIERK 0.3 GPARE DA TN ZRFF L TV 2 HBIHL MR > Too BUHFTEOMR L T 2 &, BmEmiEE
A OO AAYI O ITE 1, 2R 100 CREOZLMCHIE N, it AR IR & FE LR
IKixolze — /. EmaaaYOREITENE,. BUHEFETIIEIEICE 21 EADMHEICEZ R TH o h, =HIo
FIEEBGER TRE NIRRT NEETH > 72, TR, BUEEHEICH W B A OB REICHEN D 5 L EZ D
NHN, ERODREHBEAZRETL2HTHRATE S LHFEN%, LEloffiE, aE~BaEE. KTER~E5
REEICBNT, VIV r A BRI T <~ VHEIREE R LTERTH 5 R 2" L T\ 5,

F—U— R I VHERREE R, Hifda, B, U7 0of, SRS, B AR
Keywords: Raman geothermobarometer, sillimanite, kyanite, garnet, high-temperature metamorphic rock, ultrahigh-pressur
metamorphic rock
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Metamorphic evolution of ultrahigh-pressure rock revealed by residual pressureof SiO
inclusion in garnet

FH T 0 B B (EAS 2 R 1G4 3
TAGUCHI, Tomoki'* ;: ENAMI, Masak? ; KOUKETSU, Yui®
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of Science, The Univ. of Tokyo

ZERAERIIRFIC AR LTz R A MY EBUD SAE NTzadBYIOMIcE,. ZNZFNoPEoEwnIc X > TRATE NV RES
%o TOREILNERERICHPAD T EHNTENL, KA MO SR ESIE B X CEBGSE OIE R (P-T) BED
RS 0 Ic L THERRERZIRILT %, Enamietal. (2007, AM, 1303-1315)%, ¥/ 0 GIic@l@EGEN TV 245D
RUART MVOE—7 T FEGEAE L., WRIENZHET 2T (AT~ VTR 282 L7z, Kouketsuet al.
(2014, AM, 433-442)ClF. ¥ a O AEMERFST TS & a-ARZGE FTOY 7 u A ERICBIT 5 P-T &M
& DORIRZEUERTR U, 2GR 21K 2l TFE L REI NI, ART < UV HIEHE, 1CROBNIHET IVICED
HPEIREH IR K UMK Law. Thud X B AT C i i IR #7355 G 0 2 0 BREZS R D fidi
WKAEMEEZBND, L L, AKETVENEHE, FEEIC DR & ARDANLEICR BT RESRM T TR E
NIGHEEZREICEN T % C L3HkEV, LIZES 00, ARZESEN FTYraaiciiv i AEnifig, &
M RAEFAWEICREER LT R E L TS AREEN D 5, Z T TAWIZRE. V7 oADK T h SilmE
FEZS W OO ZE B JRE 72 Tl C & 2 et L 7z,

WFzeabkl. FhERER « #REIC BT 2O T 7 aY vy 4 R AW, BT CNhE Ca—AH0OWmE
BN, T— 2 DOAIURE D E B X RN ZETIIC X B TIC K > T, 2.7-3.5 GPa/660-83W D ¥ — 7 ZE ik 5
PER RS 5N T3 (Enami and Nagasaki, 1999, IAR, 459-474Y AUSAGEHIK OGNS, GHH S I— A HZE R T
DEE P-TREEHFEERE N TV B AJREE R RIE L TV 5,

PG Z OB 5. Inner (AImyg_54Prpis—2sGrs—20Sps, Xary = 0.22-0.36)& Outer (Almys_50Prpis—s;
Grs3_20Sps, Xarg = 0.29-0. 41 IC K3 TN, ZDEEFRIE Grs il DAERIA LI K > TER I Nz, Innerifi Tl Sio,
HETH a-GETH D, I—XADRIGH X CHEAEYEFICHE R T v 7 3ERE NG > Tz, A¥idiRg 0.9
GPafEE DFRHIEMEZ /R L., Y7 0f InnerfDfE& a7 5= 2 MVERIC AN - T, Grs i OIS HHE U THRIK
HNCHRR AN G 2 2R Lic, CORME 2, BMEEIREIC K O ERIEINYET % &, Ak-O0— A AiEE
HEARHEDE /122 7R Uiz, OuteriBTlE, 7T I WRE LTz A— A DRIGHREDH HND & L vic, BiRaaay
IS AR T3 & 75 % A— A A% R LTz, AREITOI—ZAE0OFEER. ThE CICHEREE D 5 RS 5
NTW53 PTEMZRRT 5, FElORRIE. Q) InnerfiO ARG Y 7 nAlic il SNtk I— AANOHERZ %
N, Z U CHIEL SRERIMERIO P-TIEMZREST 5 T &, (2) OuterFIciRH BN S SO, aaE, a—AfhL
LT raaNafGENT, EREICZDIZEAEDARAHEERE U, WHEEIDHERENZ L Z2RBLTWS, 7
TOEAET T VTGN, BREEAKEDES T A S, ARLELRN T TuEAEINcARTHIUE, REZRIERH
HIHD P-TSMZEINT 2 L TERGFETH2HEZRL TV,
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Keywords: quartz, residual pressure, quartz-Raman barometry, ultrahigh-pressure rock, Sulu belt
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Examination of extrusion model of Himalayan metamorphic belt by study of exhumation
process of metamorphic nappe

W B2 1 A R 2 R A2
SAKAI, Harutakd* ; IWANO, Hideki? ; DANHARA, Tohru?
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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
Keywords: extrusion, nappe, fission-track dating, zircon, Himalayan metamorphic belt, Lesser Himalaya
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Late Cretaceous detrital zircon from the Eclogite unit of the Sanbagawa belt: implications
for exhumation tectonics

Tk B
ENDO, Shunsukk

' BERRHT BT ERBTFLRS
1GSJ-AIST

PUE S =3 [ HAC AT 2 27 a Y v A A BEISR OE S E- B E Ak (AREAREZE) &, 20
JAPHZEL D & < IR OTHE, BHE, HERAHEO D024 SIcprbns. aiEdAfidai (c. 116 Ma DZERL
AT—=IMNBIREBSZEWEA LA — )VOERZED—F, H%EEAHLEN (c. 90 Ma ORHARIC H—DILH AR -
ERYAIINVTIERENZEEZ 515 (Wallis et al., 2009 JIMG; Endo et al., 2012 Lithos; Aoya et al., 2013 Geology
ML, TS LIBROENZZRSHT =) 4 SR A H AT (120-110 Ma I E— 7 ZRUER 22T 7214,
Wwo< & EFUAEKEE (90-80 Ma ICZIBEEEMZ# > 7225 & X (Okamoto et al. 2004 Terra Nova; Aoki
et al., 2009 Lithos; ltaya et al., 2011 JAES. 5. COREICIREZ DT 3128, MikiX A 7O 70y v A MMRER
BICEENSWEEY IV aVICER Lz, MYV a v EAERIGER TOHREFENRO FRZGHIT 5. B A
RHEBIN B3Rk i BHARICALEE T 2 ICE R SRER & s RO L) RO E B A RERMEN SERE LTz,
Mouri & Enami (2008 Geology)¥s & U" Kouketsu & Enami (2010 IAR)CIEA X, b r/my vy A bazy MIEE
N5. WadlBOSRE LNV IV CLBTA Y MY —RiEE 2 Rmd B oK a7 &, Wd THENZRKY L
57%%. LA-ICP-MSIC X 2R a7 @ U-Pb4E (> a—4& > b7k 206Pb/238UE) DSERE/ M, s/ —
TWRRE— 77", ZOMENEEED, BB X THELIOFEICBWNT, £NZFN 101.7£1.6 Ma (n=12 x5 ki 1
94.4+4.8 Ma) 5 K U 94.2+1.9 Ma (n=9 f 5 ki1 87.6£4.6 Ma) TH > 1z, -2 LOFERIZ, ZTNF N 90.0+4.1 Ma
(n=4)B XU 86.9:5.7 Ma (n=1)ThH v, HIKZA TOWHZLT 7 1Y ¥ A bD Lu-Hf 4/ 88.8-0.6 Ma (Wallis et al., 2009)
E—HT 5. DLEOIE, MAAARZR T 70y v MHAREE AWl InATH 2 C b2 Rid 5. A
ARAOBMMICERERRERN G700V v 4 MERE X TRRICEAAHATEI LT, T/advy A o=y b
GRERE +HHKL 2 1 7)) DIEK L EBRD EETE ) FADNGIER SN EZEN5.

F—U—F: S, /Yy A b RER S, PVa Y, U-PbER
Keywords: Sanbagawa belt, eclogite, pelitic schist, zircon, U-Pb age
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Metamorphlc formation of arrested charnocklte In Sr| Lanka: significance of bulk com-

position and mass transformation

LRy FE e~ 1 R W)L A 2 B SRS L — L N—F— R4 A g0
YAMASAKI, Yukiko 1* ; IKEDA, Takeshi : MOTOYOSHlI, Yoich? ; HIROI, Yoshlkun? : PRAME, Bernard ;
TSUNOGAE, Toshiaki

LNK - B« BE, 2 ENT RS, 3 THEK - Bt - B, 4 RV T 2 A ERAT, ° SR « AR mEREE
IKyushu University?National Institute of Polar ResearciGhiba University!Geological Survey of Sri Lanka,Tsukuba Uni-
versity

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

KASYMBEKOV, Adil 1* ; TAKASU, Akira! ; KABIR, Md fazle!' ; BAKIROV, Apas’ ; SAKIEV, Kadyrbek
KASYMBEKOV, Adil 1* ; TAKASU, Akira! ; KABIR, Md fazle! ; BAKIROV, Apas’ ; SAKIEV, Kadyrbek

IShimane University, Japafinstitute of Geology, Academy of Science, Kyrgyz Republic
IShimane University, Japafinstitute of Geology, Academy of Science, Kyrgyz Republic

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
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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
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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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Olivine megacrysts in the Horoman Peridotite Complex, Hokkaido, northern Japan
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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
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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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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

1/2



Japan Geoscience Union Meeting 2015 ‘® 9 ’

(May 24th - 28th at Makuhari, Chiba, Japan)

©2015. Japan Geoscience Union. All Rights Reserved. ]gg’:s;‘iem
Union
SMP43-P14 & arRyy g VR—)V RFRE:5 H 24 H 18:15-19:30

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
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