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The developmental process of the Kazusa basin inferred by
high-resolutional seismic reflection data
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BHEEHEBICHET 5 LHEERIE, SR SEHREFHICNT TEREL SARBICEDIRIETH
BLAMBTERINTEY, TORABEIL3000 Ml ETH S (Ito and Katsura, 1992). LHREREHI HE
LzriiliBR X T EEER] SMEh GESRIEA, 1987) , BREEHICIKAABELLEEZZONTWVWS
N (=F, 1990), ZTOEFMABREBERICDOWTIEHHEFWERSINTUVARL. ZITAHR TIEIEREERIAF
HBTERE LAY MBERNESTREET —YICE D%, tREELARHOEEHEENERICOWVWTERTY
5.

AAROREEE TN+ NLEEHEDILEISE100~35E50%, RIF140E 200 ~141E100DEH (h
THEH) T, MAERIEKNT,100 kmTH B, BAEISNEMICEH LAARKIREBET —v—%25RE LTHER
L, %‘ﬁﬁz’éﬁ&&%ﬁfﬁiﬁﬁﬁ%ﬁak ZRADRAN) = =T —TILOF v XIILEIE24T, F v RIVERIE
3.125mT#%H %. T — % |FParallel Geosuence Corporationtt D7 — 4 &7V 7 NSPWA W TALE % 1T

\, BET100 miZEDRSIHE %S

jL‘i'ﬁLEiﬂF’GtiEHﬁﬁETHAb\EE&bbiI’L ZDREEEBICATAEHROMESZ, LUl SA+IEHH
AB, L+HIEHBE, NM+AEHCBEBRFEAOLE. INSDIBATABRICREELL2HITINTAE
WBEE, AKES Y /iba (AmAIED, 2016) i o EHREBEICH LI hE Z & bh o7, ZORATAEM
BEHICIK, EMEMETSELZmitEROEREEL, RETHNLARIBOHE THRES ORILEERE
BAETNTIhRHOND. IhoDHMBEBEICEY LTAERBEIX, ME L B I BERICEN X ITER
TEREENEREZRY. TLBHOEMBRIE, LHRERFICRETDIEMEBORHELK—HTS. InoD
EMEEO—IIIAELER>THY, TNICLYNATABIHOHETIEI 7 —RNUDNFKET S,

ARRL S, NTAEREEMRBSHB TR SN2 ERBELSRB NG THERIND V7 —RUDEET
ZEMBTINZIRADGTH > ENEALSHNIR -7z, ZOBERBEINRERTE L THEELZ &I

&Y, ERBRIIIEABHLELEEIONS.
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Paleomagnetism and Neogene tectonic rotation of the upper Amatsu
Formation, the Awa Group, distributed in the Boso Peninsula, central
Japan
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AMPEICAIBS 2T+ v <7 FIE, KMI—FE - NERINERH CTHY, PHtE~FHHORIC
ZEOMBAS 74 VEVBTL—MIFES>TERE - FNLAEHKER, RINEEZILSNTWS

(Amano, 1991) . I SHBUNIBOERICEY, EEH7 + v~ 7 AN TIEEEEES AL
o7 (UMTIED, 1995%) . MM - M4 (2005) TiE, BEBEaEmM Lt cEEBE O L h#EES SN
HRETV, RKEBLEH SN0 OREBOEMMK AN EZE. ZORRBOLMMI AL S, &ML
I TIFH5Mall e = 7 FHRIIBEZRIC K > TRETE Y OEs L =T EMEARWEHEL. L L, RXEETE
MBS AT ZRBIEDNE > TWB AN L H B, ZDs, NEMIEEREL TWBEABEMDH 5 thi
ICBEWTOBRAE, BLVREREOBERTZTI2UHENHD. TITEAMRETIE, ERESTIN SEEBIC
MITREBELHICEVWTLWEETEZ 2HMMKEHREZSFS T, iE=KRmEHOFMRETEENET
5.

F%IFH (2016) CTRTIEEEZZHMPRMEOESIFHOKEZE LA WRICHMBS FHHR %
To7-. M#T X h(McFadden and McElhinny, 1990)DfER & W, HMMKALMISHERIETH 5 & HMRT
Z, 2HRAIF29.519.3°TH 7. IHIEMEHN - BH (2005) THLNAERREL Y20 ENS WERT
Hotz. LIh>T, BEIEFH (2016) ORAEMESIEEN - ME (2005) AFKE L TWSHbE L W FE|IC
MELTWAZELY, MBICE > TERZRESDBERENEI > /-agEMEATRINS. ERE L
T, BMY¥EDHEATEZHOEHEHCIE, BHOFKEICL > TEMELERESEEZ L TEY (NEEF
M, 1990) , ThEFNOERICE>TEARZTOvIEEELEEEZONS.

LERDIEEZBRT 27D, FREXRTIFLYBRIOFERSEHITMAMMIBOABIRSE, REOREES)IH
MENAKROEWIFRBD2)L— MCBWTKEZB LB AW RICHARAE, HbBSEARKERETo7R. 2L
TREZEICEMIFOEMBI A MLORT ZIT > EREHRET 5.

(5% k)

Amano, 1991, Modern Geology, 15, 315—329. /MNEIFH, 1990, MEZMEE, 34, 105—115. /MTIF
», 1995, B ML, 7, 515—535. McFadden and
McElhinny, 1990, Geophy. J. Int. , 103, 725—729. M - M&, 2005, HMEZX1128&
g, 214. B%IFH, 2016, HEBE¥R1238EE, 212.
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Distribution and evolution process of E-W strike fault system in
Shimane Peninsula, western Japan
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ERESRYSICHKET 2REHE (BEEMHME) IERERENSERBICHNIT TEVZE-WERDEET
H5. HHE - % (1998) FREMBED S LHMERIE L FEMB CTHIMBOXR % 1T 78, REEDD
5DEMBABEEME L ITATWS. SEFEORTICLY, BEEMBIIRIMN25kmOEETNERED EMET
HdrianTsY (FEEN, 2016) , FHMRETNORERE(L0.4-0.6m/FFRE, RFOFEFHITRE
BE(710-794) U 1%. SEEREC(1185-1333)LIBIOTREM N H B L M|ESIhTWD (HMEFEZES
£, 2016) .

BEMEDORIKE SNZEEEEROMS TIXHMFICHRR Y Z7 A Y NPIBEAAONS. —
ﬁ,%%%E@iﬁfﬁ%ﬁ@%ﬁm%@EMEBnmvténrét BEEMEDRKMEICSEWTIEHE
WYFABECNLVYFRE, R—) Vv JABEREN TONE. ZOBREOLEBICHEBEDOZIIRO SN E
ua_t#b%nuihﬁriémQMEMEMEruamtéhrv% L LAaRs, SEBERESN

TLWOBREMEDORmURICEWTHE WY Z7 XY MIHETE 3. 72, BEOXMTIIHMERBETH 2R
EWERDICIERET 2ZEZHOMBOFEENRESINTVWE(ESH - TH, 1996). ZDLHRI NS, BEE
BB DRIGDABICOWVWTIIHRARR@EIHY, ZTNOOMBOFEMASGELREBRICOVWTIELLSD
A2 TLZRLY,

Z I TAMRETIEESIRFEESREBOWNT HEREE FFEED S F UM 2ked D g % i G IC MR E B IC
& BB EERENT, BOHTOMRIES LU, MBADBERHZTI L ABME LERAERT o .

HRMIETH 2 SRFEERIBICITHFTE=RATHARFH L S P EipFFEIC T THB L AZEREE, RKEFED
L HHT2 (B - FH, 1996) . MRMBREE S HIFLY, V7 XY MHHEETESLEEERD
2170 %2 ZI:E}Fn’CL;tEETfi’CO)uﬂELBL\’CE/ﬁJEt%‘iBhaﬁﬁéiﬁtﬂnl‘“tﬁﬁi’fﬁ%)ﬁt%ifohéuﬁia
BREARCAESHBICHY T 2 XABRMBEEAMRE T 2 AN TE L. £, mTICIEMMICE/NRED
v<9#mmbnt BLMBOERM - BAHINSOE74NTHS. i, MiBICIREIMScmOHYY

FoHoND. MERNDICIEAMEDEALERTEZ &N TE S,
$%§rm,%E@ﬁﬁbxoﬁgawﬁmbxoakatwét@ﬂ%%%tautﬁ%?&

F—O— R REWE. ESHE
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The Mikabu thrust of the KasaYama-DodairaYama area in the northern
part of the Kanto Mountains
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SRINBHAHDRIZY b EHRFAALIZ Y MAERILMIERIOZ L —BF LHICHHE L TWDE GRfT
ME). 2=y MNEROEXRIIEAKHE (AHNIATAN) T, ZOBHEIBIATREEINLTWS., X352
N TIEADNFEEESEOEEN LAICHAARALI=Z Y hOY 1 SHEEL S ABRKCHHOEERKEPFv— MY
BLH-oTW3 [1]. RZZAMNTOERBREDRENTHRINTWS [2] . SEIE, /MIETFELILEDOHFR
EHEILRDOLNZRASAN [1, 3] PRAZAMOHN2MUROERE#HELKL. 1=y NETOER
EOZERICDOWVWTIE, SAANOHEIEPY L THRETLE.

HEDOHMNRRAZZANMIDOWT, AKRKIZY hOF ¥ — M PRFBHEERKSOBERIZIZIE—EDERME
RNTH2H, LRIy NOBBEOFEEIEIRAS A N ERAMBICSKIT>TW3 (RERA) . —8Tik
cm A —4 —DERLBHBELHO5NS. MBHIVVRIFEAEEELARL. A5 MNEEDFREEICIKE
LWEYH A MEERDREDHSND. FROBFPDIRAT A MILLEHEBRTH DD, BERRIIC40cmIFE
DEENHZD. Fr— FBIFUBISNTULEY, REBEFEEICHRYANNICERLTWS. EAVYIE
IFEAEFETELRWVWD, —HFRICHBRINZRESNIROONE. RTX MEEDF v+ — M PREBEERIK
BICWERATANT I ALY TILA)ARGEEET2500H 5. TNHDBERAICIFHRS umAIBDOGAR
DIEEICEZ V. TROBBRERPTEERIRIZEAERD LN, Z5 R MEEDH I NGBS ICIEER
BETIER=MAZW. 7I7F/RARMRYDLGL LA EBMETHS. EVARRPCEEARIIEEICS
{, ZO-HBBEIFMANCHERINPTV. TL—F41 MRPABABRIEERD SN TULRWL, FESICIKE
RENENFEZEL, BENBEE2BHICKEBREFEICHMRTVF /RAEamEZLTWS (RERB, C) . R
SARNDLDLEADHEFYHRINTOWRWMRBETEREALEZL, 7I/F / NARVETHMETSH
3. EUYA MetER%ZE DS T RBEEEET 5.

UEDESIC, AHRRATRANMNEEDREBEIZRAT A NOHKRBHICERIERCYEERRAZITT, &k
A, BMAT7IF/BRA, EUYA MaERrERL, ARRVEEAIRATEHR SN TWS.

F—Z2FLigOMARI =y MIIRFBEOEERIKE, KEBYEBDRIKE, RBORE, BE
Fr—b, FTREEBRFvr— b, TREERERKEREIPHELTWVWS. TREEBRERIKEILRBERE L
RABRKEBNEANCEBLTWS., BREBICIEINRVBRO I IV v MHE L, FHREICIENRD
H5. BEBICITHRELS umilIBUTOAENZ V. FREEBRFvr— MIKBABRKEDEBEEIH
T-2mmOF+—FEHNEBLTWS., Fv— NEBOARDHBRIIBAICEZEEHNIEL L, F20 umBlED
AERHEDBRLLABVD, BE5 umBiEDAR (GRTED) 1FM50%% HHTWS.

EREDEENHDRIATANTCELLTVWELHRAS A NTOEREBEEDE{LEHRETE AL, L
L, #0321 =y MIIFRRECKBEORKERE, BERE WERE, ARARELENDPRLISEFE
$% (RIHEE, loc.d-8) . IhsiEMAI= Y POFELDERLY S FEEORENRFTHS. HITH
FICIXERERPORED—MBIFHENMERINTWVWS., ZOMEKRTRHESHIMELUL TVWEANRIZY h&
HMAIZY POZEREICOVWTDT—IHLETICERBEINTWS., #0811y hORBERSE, 7944
MrE, BRREREDAEIF, ZOBEHENS umBIBRLYBKREL, HAIZY NOELUDOERE &
WEHNTHZ. 7207 v 1 MOREICODWTEABKOERNSEONTWS.

ERRREMARIZY beHFNRIZY NTREIHIARYERS, #0821y NOAERETIXREEBEER
DNBEETHY, KIBEARAET—ILHISEEREINTWS. BIREICA > TECHBRLARRD/NE WA
£%V. —F, TREEBRF v— MIEBERRIFERINTWED, BRT—ILPIRROBRIZIZEA LK
MEhTuwiawn, 48, AEFE (loc.8) O KAr£2EBFERIET12MaTH 3([2]. RiFLBEiERIERA SBELR
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BMER%EEET 5 &, FREZIFZEFERFREEZEZIOSNS.
[1]™M[, 2013, #EKFE, v.67,101-112. [2] /M8, 2015, BAMEBEBZRFI122FEEMAKBEER

=
=,

F—O—R: &A1=y b, HARIZY b, HD

p.215. [3]1 2R - /MR, 1981, BAEZFRHIBEFAMAIKIRERNE,

103-120.
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Dominant size of quartz grains /um
<Kashiwagi Unit>
Mudstone  White tuff ~ Pale-green tuff Bedded chert  Phyllite
loc.1 loc.1 loc.2 loc.1 loc. 1
4-10 fine part mica-rich part
4-10 " 4-10 4-10 -
(< 15) coarse part  quartz-rich part
10 - 50 8-17
<Mikabu Unit>
Pelitic schist Phengite schist Chl";ggistﬂmm Quartz schist
loc.5, loc.7  loc.7 loc.6 loc.8
fine part
10-25,6-15 10-25 15-40 6-20
coarse part
25 - 80
- SGL36-P04 -
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Accretion History of Basaltic Rocks of the Jurassic Northern Chichibu
Accretionary Complex in the Kanto Mountains, Central Japan
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VaZRAMERICIEEREED 7Oy 70 HHLTHEY, INSIEBEDBLUREEDOHATHS &
EbNMTW3., INOORREFEEZARDZEICELY, YaskFmEicamLzslLeEarExshTE
7=h* (e.g. Ichiyama et al., 2008, Tatsumi et al., 2000, Geology) , INSDMHERTIIEARLRZIRETITAY ¥
EEUCRHEDODBEICEANMRONTSY, FERILDEFETSL—NOEBIIMLONTEAL >, AFRT
&, ARILMORRFIFICET2HMFROELRZBEHROBERFI=y MIBWT, TREDRRZHE
LY 2 SRAAIAT B IS0 L 7=k eiE L 218 5.

BRILMICIE, BEMTAL YHBRFILEY 1 SRAMEOHADLHE) - EHEH(MD AL LE) - FEM
(TEVWDL) “lERNVE) GEFII(PTHAD) 2=y M HBLTWS., Zhonaizy MOIMERIZZE
hEh, Y1 Ske-aiigER, PR a5k, AIliY 2 Ske-FHiY 1S4, sifiY a5 THS (I
FA, 1998, hEM) . HAMBEREATVWHERAZER LAER, BRRAFTLFEOZEI=Zy MIBEVWTUT
DEDBRFEIERINE. HAIZY MNEEITRFREBOEEMIREN SR ZA, Thilstna=y MNIEE
DOEBHRIC, Fr—b, XRE, AKE, WEOTOVINESENDRESTHY, EBEM -fEARI=v ME
BLLEAMERA2Z I TVWS, EEHIZY POTMTEHERE 7Oy /8L TWEY, LETIERE
TOvIICBATWS., FEMI=v ME, XRE - Fr—bO70OvI0SL<HHEL, Hl - ZFILARKES
HEEATVWS., ARIZy b EEFEHIZY PORREE, AREEZ#E-THEY. HREME LTTICETE
fEA (cpx) 250, EEHERICE LD E, THEHATRICEL L — MRLBEE (WPB) ICHIBITh
5. —AT, FEMI1I=vY FOXREE, Fr—hD70Ov 7 EBEICEADL>TWS. HRIEME L TIZEE
BILBEBRINIEDALARZEH, BEORRAGDE Zcpxh’iBH . {LEEKTIE, FEETRND R FH
fiBsEL RS (MORB) ICHIBISNZEDE0BICHBIESNZEDENHS. BRI =Y ME, TREDER
ICZLLIEBEITITH B D, 2EHEMTIEIMORBIZHBIZNS.

P EDOXREDER - #IKLZHFHEL S, HA - LEHIZ-Y bORREILEBELERBRE LTEY, B
M -tERk1=—vy MIBFELXRA S BESEREOAAZEL I ENBELNE R >, ThETORERILMEL
ADOMIFTORREDREF LR L THDE, EFHI =Y M TIXOIBA® (Fujinaga et al., 2006, Resource
Geol.; #8K - fib[R, 1998, HEHM) , FEM - tekR (EFI)I) 1=v b TIEIMORBE L T'OIBA* (Nozaki et
al., 2005 Resource Geol.; #8K - f8[R, 1998, HEM) MESNTHY, FFRICL > THLNICR oA
AEH - HERKEEMFBIEHRRATIEFTOY 2 SHRAIMMERICHBLEZEDTHSAEEDLHS. LLOXKRED
ER-ZB1=y FORMERICE D &, BRBIEFAOLREDOMIIE, 1) fii-pi#i> a1 SLICH T
%, TELTBEEXREOMM (EEM - tgAI=v ) , 2) RV a1 IRICEIT S, BRIE-RILLRLD
BILBEOMM (EFBHaI=v M), 3)BPY 1 Ske-ailiELICH T2, =ZERLOBLEOMN (AR
Zyh) &EWI3DDTORRICEFEDOND. KFRDERIE, RNV YSvHBICETEKKEEOFM%
ERTIFEHI) ERY D B,
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5EmBICAmT 2RBERE
Green schist facies metamorphic rocks in the Richo formation,
Yoron-jima, Ryukyu Islands, Japan
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EmEEHEK 2K T 2mRIIEDIFIFFRE, HBEDILERK20 km, HAKREBSOREER27 kmIZ L
BT2ETHD. SHEICITETUINNIEL, FLEREMEIRZELTEY, 2O0FMEICEREL, mits
SURBABICHIBEITER SN, MEMNICSREI3IDOMISICOMINTWVWS. 2DDFEMBORERICD L
Tid, EOhRTAmAaA X/t —FEERICESTEMED, REARDHAFRMEA ) > T\ 5 & REMAR
INTWS (XKH -3, 1980 ; GMTEMFRS, 1980) . INHDFERIED, EN HWEEBIL TWMIZD
WCTIHREDERINTVWE EZATHD. SHBElE, b5 km, K6 km, miE20.82 kiD/NI R E
T, REMIENI72kmTH2. BENENIE—EHERZTH Y THDEHE - BEIRELTHEY, FIERL2ICE
EEATWS., BOARRSNEMELOAKE (Y ITHCEALEBEEOL D) SEBREHREOBELRIC
EOTHHMEINTWVWBIRHKRBEICL >TEODNTEY, BEOHEES L UBEREDO—IOMEBICITFEREBE D
THICEETZERETHIURBHIELELTVWS. B)ll (1967) IC&niE, IREITAKE - #hilkE - &=
H-WE - BKEICE o THRY, —BHICERIEAEZZITTTFHREREZEL, ARk - ABAREZ#ES &SN
TW5. BEREEICEAL TIE, NHEE - ## (1999) ICL>TEFRMHIIhTWSY, ERETHIUIR
BICE L TEFBEERAESALZ . £LAREIE, KBE (1955) THEREHEL TLE, FRICSOWVWTODE
ik, LavL, NEE - FEE (19994 8) &, mEREHELTWS.

AR T, SETERDPIDFIYSINT AL > EREDEBETHIIREBEDREDHE EHEFRD
WEAITOEEEME L, AIRFEE L THARELHFAATRFICER LSRN EAVWETEHR - XiR
O COEREREITo>72. TLRBBOHEICOVWTE, SHEEFRHAVVHEBEALEYRE L, 3T
(2007, 2010) iR %=EICHE L 7.

ZOWRR, WERABE CHATEIEREDBHEHIILEITHRELEDLOSAN LD, EREATHRTZE0
ELTIE, FBERE - AKREBOEBENIROLN, SHEOEREIREFEEBEREDERIEAZZIITVWEE
NHEEIND. £XIELOICK ZMPERDTOBREPBSOMB Z LB L BRIC, ZTREEILERIC
MBI ZAEBI=-Y PeBREAS LKUCERILMHIEEUL TVWE I &ML, SHRBEIRRXFTICEL, HEELK
ETEEEREHE L.

F—T7— N KIS, BT, HEE
Keywords: Ryukyu arc, Chichibu belt, Okinawa-jima
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EPMAZ BW-ESDETELL - (EZEEMRDHTIC & 212 E AT O

& : RERE A - FRILETE DHI

Estimation of provenance rocks of the Toki Sand and Gravel Beds, the
Tokai Group, based on EPMA analyses of the heavy minerals —a case
study of the Byobuyama fault
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B DILEHERITE, BARTEICEBDEEART I ENEZ WD, BHYOEEPLEELICINA TEZERK
ERMBIEICLY, BEMBITICEATE 2L H S, (Takeuchi, 1994) ., REDRAEMEEB W
BUMEEETIE, M TFOEZERENRAET 2RENH D, ARARTIE, BFKIED (2016) D
EPMAZFIA L7 DEEDNT A%, BB TH I RELLEE CERBHRS, 1991) ELDEEH SRR
L-HBWERICERAL, SMEORECEELDOFHAZER L (REBOHEEZRA, BEMEREZTD
LTI ERBICTERREIZROEIMNFOT— I ZMBTERIEHIBRTHLDT, AHRTITHERE
ELUERESAEEBEL, 1RAKRY NORIERBENINEE Lk,

WHeE L-ZHRHE, BRRILKBOKEBER (FIUEH, 2015, 2016) fHEDWEEZRE CREL 458
(By-M1, By-M2, By-M3, By-M4) T#®H 3%, MEZBE CIHILARORBER TIKMRE (GhE=fceeh
#) ICERAOFES)ItES (AERLKE) »"FY EIFTW3, By-M1ig, B, SEAIICSMZEEE# N /-t
REE (EMEILRRANE EERTHEER) ICHAET2HHMEL YRRLE (BB
1) . By-M2, By-M3, By-MADFRELIE L, BE1HSIICTIOmBERAE T o LBFRICIB T 2525 (B
2) T, RERTHEOWENEHL THY LIRMEEL Y EHLVWHROMBENEEZ 5N, ZOHEY
EARRBDAERT, TOFRICHIVERTHRBEHOBEZEVHIIEFET 2,

By-MT1~M4DAZBHCEEEEPITEAFERA LALEZ S, WITNORBICEF Y V%8 (IImenite) , &4L
A (Rutile) , 2IbaYv (Zircon) HEFN, EUMHEKICIEEARBTREZAZEZR oA o7, A
DEBETHD, @A - LREESEBERAMEIEF I VHKILOEEIHREZLVDICH L, FRINEEETIE
E@EARA (Hornblende) DEIGHAZEHELTEZ W (FKIEFD, 2016) ., LHALAEDS, ZEARAIKEAILIC
LUHKTIAREMLHZ NS, ZRANGOELICE D ZHBEMOMBREREZLMNTZ2DIEHL L, —
H, EONHBRICEESFINTVWBF YUY I AV, BEICBWHtR2EREEBRES [T B
ETREMEREHRETZDHENENDHD, £IT, FYVHKILEFDOMNOES LTV VHDY,0,EICE
BL, ZNETNICDOVWTER N T LEER LR AT o7, ZORR, 468N EEFIERAKD/NS—V &R
W, FYUHEERDOMNOBIEHT wt.%E M3 WL%D/N A E—F L OAFHETL, I IVHOY,0,&1F
0~0.5 Wt%DHFHEH L TEHZ WMEREZR Lz, TNOSDEKT —FICDOVWTEARMMBOEREDBIEEE
kg2 &, F9UBKIEPDOMNOEIFER - LREEEPHER/IITEEE LV BRRRNEDREMBISEN, ¥
IWAVHDY,0,BICDWVWTIE, BEA - EMTEEE ICHEIL3 wt.%ll EDRF (Suzuki and Yogo, 1986) #°
RONTHEGMISCERTMEISEWN, 2O &id, WEREOMENTEEEERE, HEEDLERMNE WERT
WEFLIIERSHESEA TR ETEIEEEANTH B, £, BHE20DH L LWHEY
(By-M2, By-M3, By-M4) [ETIRFHEE & BROEMLINEEL I DS, TIRMBEOBHEEZTRET 5,

FERLEBZEERLIIFRIIEEENELSDHL, A’ EVWHETHEIE2EZ DL, BWEEBICHFRI
EEEREORBYISENITREMILEWNICENMIDET, LUEAICOHT IERRNEHKEEEZON
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2HDAEFENTVD, T70b5, LIKWBENHRLARICEIBEES B> TWSEADILMIIELS, Tk
WHE Z BT 27 & OHEBY) 28 L 72 HIHGRRBE PERTOHBBSENDH T 2~ RAUN S
RNTWD, FRILEOFEEICH > TILROBERLENEIY, REDHEITMSI Nz EHRIND,

DELY, Yl WVETERSNMARRRICE ZEHL T TREEMERZHET S EHHL WIHET
t, EPMAICL 25REEDIMEICEDVWTELNZREL, FEOELYDOTHRIEEZHERE LTEREL
WML EICKYHIRRZHETE, BREMBROY —ILEeRBIENTEINL, TOFEE, HELSIC
BT MEBREORBTA - XETMETIVORRICEER, |IOEBBROBREICEMNEEZI LN,

FREGVFEFEERIRIVF—TERSEE MELIRMGAEEER WERRERATEMHTMMEIIR
MFE%) | ORRO—EHTH 5,

5| FA sCEk

Takeuchi (1994), Sedimentary Geology, 93, 85-105.

BHKIED (2016), BEAMERSE123FERMASEEES, RS-P-8.
SEMTEMR AR (1991), #iiE BADERE, RRAZELIRS.
EFEUEH (2015), BAMIKRER FES2015F AR, SS529-P06.
FEUED (2016), BAMIKRERFES2016F KR, SCG63-P17.
Suzuki and Yogo (1986), Bull. Nagoya Univ. Mus., 2, 27-53.

F—O—R:BFFO-TX4 007 F 34, B, BEHAENT
Keywords: EPMA, heavy mineral, provenance analysis
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U-Pb zircon ages of the Nakanogawa Group in the southern Hidaka
Belt, northern Japan: Implications for its depositional age and
provenance

IR, BEE . L&, )R S RS ER A, TH &%°
*Futoshi Nanayama1, Yutaka Takahashi', Toru Yamasaki', Mitsuru Nakagawa1, Hideki lwano?,
Tohru Danhara?, Takafumi Hirata®

1. EERMKESHRFR HEFEREEVI— 2 F7ZHI1v a3V Iy I, 3 RERE
1. Geological Survey of Japan, AIST, 2. Kyoto Fission-Track Co. Ltd., 3. University of Tokyo

We measured zircon U-Pb ages of the Nakanogawa Group in the Hidaka Belt, Hokkaido to estimate its
depositional age and to investigate the development of the Paleo-Japan and Paleo-Kuril arc trench
systems in the Hokkaido Central Belt, northeast Japan. Two acidic tuff samples from both the top and
bottom horizons and two turbidite sandstone samples were used. The depositional age of the base of the
Nakanogawa Group was determined to be 57 Ma by date of homogeneous zircon from acidic tuff. On the
other hand, the youngest zircon groups indicated 55 Ma for sandstone from the upper part and 58 Ma for
acidic tuff from the uppermost part, both of which are significantly older than the published zircon
fission-track ages (50-48 Ma). This inconsistency probably resulted from U-Pb ages of detrital (reworked)
grains, therefore these showed the maximum depositional ages. We estimate the depositional age of the
Nakanogawa Group between 57-48 Ma. The resulting U-Pb age distribution of all data from the
Nakanogawa Group has most of ages clustering younger than 80 Ma with a main peak at 60 Ma. This
implies volcanic activities had occurred mainly after 80 Ma around Hokkaido. We also found some older
grains dated to be 120-80 Ma, 180-140 Ma, 240-220 Ma, 340-320 Ma and much older (2.6 and 1.8
Ga), giving an information about the provenance of the Hidaka Belt. We also infer that the Nakanogawa
Group is the protolith of the upper sequence of the Hidaka metamorphic rocks. Therefore, the
depositional age of the upper sequence is the same as the depositional age of the Nakanogawa Group
between 57-48 Ma.

This work was supported by JSPS KAKENHI Grant-in-Aid for Scientific Research (C) Number 16K05585.

F—T7— R #HREFR, U-PbENK. LA-ICP-MS, HODJIIEE. HEF
Keywords: Depositional age, U-Pb dating, LA-ICP-MS, Nakanogawa Group, Hidaka Belt
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REENIFE AN — RIBHIFICE T B RIVLARDER, WEEKS & UHRE
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Stratigraphy, sandstone composition, and detrital zircon U-Pb ages of
Permian strata in the Hongo-Moribu area of the Hida-gaien belt,
central Japan

WA BN EER BREZL R ER
*Keisuke Suzukl , Tatsuhiro Hori1, Toshiyuki Kurihara®, Hidetoshi Hara®

1. 3RARFEFHMERZN, 2. HRAREXRZREAREMAR, 3. EXERMBEHMERMN

1. Department of Geology, Faculty of Science, Niigata University, 2. Graduate School of Science and Technology,
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Advanced Industrial Science and Technology

IR B IE S L DA — ZRER I 2 1F, RENMFEICET 2 REHNEBEOD - EERANDHT S, KT
&, ENFTFRLL, ZERABFAE, GRRTERIIE, THAVREBE, RIVLRZHEIMEBKTEY
ZEMLMEREE AT GRAED, 1997 ; BRIEFH, 20004E) . ThomH>5, HEER, HIA)A
WEERE L, ZOKRICHNET 228EIL, IS5ICAORBEEToHT ZEIh, ERAMDELS
BEIUTITFRIANIILLROIHER - BESE - WEROEHIREShTWS (BR - HR, 1957 ; #H -1
1%, 1997 ; HRIZH, 2000 ; Tazawa, 2001 ; FRIFH, 20044 E) . £/, FH - HR (2000) ic&Y
EXMOZRBEIFEEE~LBEICRK2Sh, WEEROKREITTHhhTWS. —F, RigTIEGDE
HEIRENRC, FLWERRBBLSHICR > TWARW, SO, FE-FEMIFEORIVLAREZBIRGTL, BFEW
EORHICOVWTHARMREZB2LE5IC, BEXMOZEE (hHE) OMEICOVWTHRBEYILIVD
U-PbEREZBELZDT, ThO5DEREHE THRET 3.

AFFRTIE, APHIFO “HFRBE” 2FHOHFHRICEOWVWT, Furb1=Zv M1 ~4ICXBLE. 2
—Zy M ZBREEFCHA~PROBKRENS, 12y b 2~4 F—HICEESEFHUMA~ PR OREKE
BATE#HOWLNG. 22y M ILIIBEXHTREONZBEASUCEREBICHY T 25 DIFERI LA
Mofe. INLOFEHIE, BEXMORTEICS T2 THENS LBBO—IRICK <FELUT 2. WEMEMROKRE
(&, RIS TRILAZ10EBRHCDOWTITo 7. WERIRAE~GEI v /ICHEIN, E— RERTIRIES
DEHAKEZ LA, Dickinson et al. (1983)D &5 IR Tlddissected arc~basement upliftfaigiic 7
Oy h&ha. FH-BR (2000) IC&niE, EXMICE T 2HBEBOEEEB~PEE DA IFundissected
arc~basement upliftifi(C 7Oy F SN 2R LFHEEDEINTEY, AHRTH SR Ebigo
BWREFPPERZLERS.

BEEY IO DOU-PhERERET LD, ZEA)IREBOHZREBHEENSKEI L A XUERICEO AL
DWETHD. AEICITEBREDLA-ICPMS (Agilent7500a) 2 AW =, ZORBHIREEWVERE— 2 H'EA
BTHY, ZOMEFHEE L T272.4+2.6 MahFo iz, ZHIEFTHINRIL LfEKungurianf& B~ EAR )L
LftRoadian®IHAICAAY L, HEBEFEROTREIRZDE, ThETILANSHEINTLWIERERERFE
FRWEREE R S.

DEaFEDHDE, REMIZD “BREE” &, BHEBFOFHENSEXNMDZIREDO TN S LEHRED—
ICHALL, bAERBEYILIYOREE—VERD S HEEIEKungurianB i ~Roadian#I#ICHRE L 7=
ZENHMETEZS. £z, ZOREBMELT, HEERESINATWE LY DL, JURBEEEBROEH LIRS
NIz KREAMAED > TWATREMLH 5.

F—7— K R)LLFR, RENGS. WEER. BBEY LTV, U-PbER

Keywords: Permian, Hida-gaien belt, sandstone composition, detrital zircon, U-Pb age
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B+, RBZEMSE (LF) OFL2TILIVU-PER
New zircon U-Pb age data from “Nagasaki Metamorphic Rocks” (
sensu lato) in the Nomo Perninsula, Southwest Japan

“RE 7. B B LA SRS KE
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IELC®IC

RIFEFARTEE, BRYESLSVEREXETBICRRBEREEERIEINZEEEREENDHT
3. BRYESORBEMRERIE, ENMNFTULL=ZNE (==RINEHREE) , BRlU~v1OoFr4 b (SBEZE
A , HRIEE (=AMEKRER), hY 7Y T7TEFRZEFIANVEESERNIORS (BIF - A
th, 1989 ; HHIFH, 2002 ; EAIEH, 1979) . METHE, HRKBES LUTHRBERFIANMVWEESERIE
RIBEREEISBRA SN TLS (Miyazakietal, 2016) . EE S IIRIFERSIE DB E R EREBED
-8, BARAES LUTIILAVU-POERAEEIT>TWS (HitFEH, 2011 ; RAIEH, 20144 &) . 50
%, BREEDHRIBER SA2SVEEPRBEREEDAERZRICOVTHRET S (EREICODVWTIEERS

Bg)

Ho S4B E

SMEBRY I/ DAT~RERTOREREAEHRHT, EHEREVEERSEZHE. TN FETIC86-68 Mad
HEBK-ArERGENMRESNTWVWS (FIZAIEHER - XE, 1968) . ERAFED RN T FAICIFIEHE &
KEDPHTS. WY1 OF 4 NIEREOWEEERE EEEEEDYAOFM4 M5, ARAER
ANMWE~AREZED (RHAIED, 20023, b) . WRBREERED 51E92 Ma, 84 MaD BERK-ArFE A TR
HIhTwa (RAIEFH, 20023, b) . FRIGEIIKEATDRERFSEEHERENORY, —EICGIKE
LYy X&EEDL. INETIC 252-153 MaDHERK-ArER R ENMREINTWS (Bl Z IENishimura,
1998) . 1=, TNODEMEELFLMBANL T, BEZRANVWEESEAKEIFENIBOE~BEEG
DERFANWEREN—IICHEHT D FEKRIFH,, 1979 : ERIFH, 1992) . TDEEH 5I1X592-457
MaDAERAK-ArER BARIED, 1979) , 526-474 MaD )L AV U-PhERIPREShTWS (RAIF
B, 2014, 2015JpGU) . ZOARKICIEAKRE~EHREOERE7TAY 7EHA6N 5. FRIFREICIT/NEE
ICTEEBERWLT 754 NOBALRO LN, BFRIGEICEMEKRESEATWS (BIF, 1954 ; K
B, 19647 ) .

HEEEH - FiE

BRYENS=ZMBRERSTIERN, ARAERANWVWEIRAEY, tEEE~Y/O0F714 MER, BEZIZA
hWWEEASRPOREZRE 7Oy 71RBARIM LA, BHLAZY LI YOU-PbERE, RHBRAFERE
FHERREDLA-ICPMSTHEIE L 7-.

FRAER/R

SHB: DIV OEEL (%) 1, %EAERL (6.7) MHAAER (4.4) , a4 (48.9) , =84
(8.9) , RILLHE (8.9) , HEERLEA (22.2) THot=. BEBWIIIVER (YZ : PPb/PBUER
) 1390.3+3.5Ma (20) &4V, REEWI S RYDMEFHERME (YC : 2Pb/BBUER ) 1392.1 £1.8
Ma& 7o 7=.

ARATIRANWVE 332Ky MAIEL, 16Ky b (Th/U>0.1) »5113.5¢1.3Mad I IA—F 4 7
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F, 113.5+1.4 MaD?*®Pb/2RUNEFIEER 2B .

EEERE~YI/OFM4 b F#LIIRRY—ICTEHBAT 5.

RBEZTRE7Ov Y : DIV DEEL (%) 34V RERRE (83.4) , - HEEK (16.6) T
Hot-. YZI3444.3 £9.9 Mat Y, YCI3457.846.2 Mas > 7=,

ZER
=HMEDREREIFYZ, YCAEHICTuronianzxL, ZHEDRESEETuronianAEICHBELZEEA SN
3. ERER%E T TK-ArER D Santoniand 5Maastrichtian E BEER L UHFH L W20, FEITAL.
W~/ OF+4 POARGZEIFANWEIZHNTII3 MallElchiEEZO6NS. ChIZMERIFOEIE Y
104 MPAREEXREE, WNPHORBRKEREER, XRETSIC2HT2RIE (FE) EREHELH
Zy MOSLEBELNTWVWS YO VU-POER (REIFD, 1998 ; IREIFH, 2000 ; Sakashima et al.,
2003 ; Miyazaki et al., 201372 &) 23RV, 7z, AROSFBEESERLVESN TV BKArERIZEE
W, -T, Bl M 84 NIBECERLGEZERT DL, EREGENR, BB~ 1O+ 1 N, KEEK
B8, BREXREE, SEEREELBI=-y MR EICHtEIBEFIN 3.
HREZIANVWEESEFHDORELERE 7Oy 7 OHEFERIZ, HFREFANMVEESSERFDOEIFAN
WENLR/LNTWSEE526—474 MaD 2 )L AV U-PbEKR L Y EWL (REIEHD, 2014, 2015JpGU) . mEA
BEBICKYEINS. COREBRESOVIIVERSHIZ, FELTHEEOZTN (BiiF
H, 2013JpGU ; &, 2015) ICFELEIL, Tsutsumietal. (2003) HFRE L TWAHRIBEDZNICIZFELIL
BN, o T, COEMEIGEELKEFRICHLEL, MBICL > THAEIRANWEEGEARPICTYAZN
EEEEREEZIONS.

F—o—R:YLav, RBEMEE. BFERK. LAIICPMS, FAMBEX
Keywords: Zircon, Nagasaki metamorphic rocks, Cretaceous, LA-ICPMS, SW Japan

Previous study This study
K-Arage Zircon U-Pb age Zircon U-Pb (formation) age
metagabbro and amphibolite ~ 592-457 Ma  526-474 Ma

Unit name Lithology

Nomo metagabbro complex

(phyllite blocks) 458 Ma or later
Nomozaki Formation phyllite (chlorite zone) 252-153 Ma 238 Ma
Hbl metagabbro—amphibolite 113.5 Ma
Joyama Mylonite granite mylonite 120-100 Ma
high-T metamorphic rocks 92 Ma, 84 Ma
Sanwa Formation schist (garnet zone-biotite zone) 86-68 Ma 92 Ma or later
serpentinite (91 Ma) (108—-105 Ma)
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Pressure solution deformation and its chemical composition in the
rocks from Kumage Group, Shimanto belt in Tanegashima, Japan
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1. EREAFEZMMKIRFERZR. 2. BRREAFAFREIFZMARMIKIRIERN FEN
1. Department of Earth and Environmental Sciences, Faculty of Science, Kagoshima University, 2. Department of Earth
and Environmental Sciences, Graduate School of Science and Engineering, Kagoshima University

Along the Japanese island arc, there are outcrops of accretionary complex which have formed at various
depths from the Paleozoic to the Quaternary in a relatively narrow range. Since 1980, various studies on
accretionary complex of Japan have been conducted (Kano, 1998). The Kumage Group in Tanegashima
belongs to the Southern Shimanto Belt and is composed of Nishi-no-omote Formation, Kadokurazaki
Formation and Tateishi Formation. The geological age of the Kumage Group ranges from Middle to Late
Eocene (Okada et al., 1982).Recently, Sakai (2010) proposed that the Kumage Group can be subdivided
into Kumage Complex and Kadokurazaki Complex which are correlated with the geology in South Kyushu,
the Hyuga Group and the Nichinan Group, respectively,. The Kumage Complex is composed of turbidites
deformed associated with accretion, where the Kadokurazaki Complex is of olistostrome that consists of
various size of blocks in mudstone without clear bedding. Deeply buried subducting material is often
suffered by sheare along the plate boundary. Pressure solution deformation has been observed in the
Shimanto Belt in Shikoku (Kawabata et al., 2007), showing positive correlations between pressure solution
seam (PSS) density and concentration of the immobile chemical component (TiO2) and between PSS
density and paleotemperature. This study aims to investigate relationship between development of
pressure solution deformation and chemical composition in the Kumage Group of Tanegashima. We
performed thin section observation, chemical component analysis using Electron Micro Probe (EMP), and
examined data statistically using principal component analysis.

PSS was observed under optical microscope in the samples from middle (Kumage Complex) and southern
(Kadokurazaki Complex) part of the island. In contrast, samples from northern part of the island (Kumage
Complex) show almost no sign of pressure solution deformation. The results of the Electron Micro Probe
(WDS area analysis) revealed positive Ti anomalies in the inner hinges of the micro-folded sandstone. The
principal component analysis of the chemical composition data yielded principal components with major
loading not only on Si component but also on Ti.

Our observation revealed pressure solution deformation was selectively developed along the boundary
between sandstone and mudstone. As the samples from the Kadokurazaki Complex showed intense
development of PSS, resulted probably from the higher content of sand/mud interface in the unit volume.
Our results on the Electron Micro Probe (WDS area analysis) and principal component analysis confirmed
that not only Ti but also other elements are capable of being the immobile reference and partially
supports the validity of the work by Kawabata et al. (2007). Lower concentration of Ti in the PSS may be
resulted from less shear stress compared to that of in the Kawabata et al. (2007)’ s case from Shikoku.
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Paleostress orientation estimated from microcracks in quartz grains of
the Toki Granite using mixed Bingham distribution method

*Nurul BURHAN', Takuto Kanai', Hideo Takagi'

1. Waseda University

Healed microcrack (HC) is a fluid inclusion plane which was healed by the same mineral as the host
mineral whereas sealed microcrack (SC) is a microcrack sealed by secondary material. These cracks are
preferably formed perpendicular to the minimum principal stress ( o 3) axis. In the previous study, only ¢ 3
orientation has been estimated using HC, SC and mesocracks from the JAEA borehole core (DH-15) in the
Late Cretaceous Toki Granite, central Japan (Takagi et al., 2008). The microthermometry analysis for fluid
inclusions constituting HCs in the Toki Granite suggests that the HCs were formed around 60 Ma (Takagi
et al., 2008).

Recently, a new analytical method that can estimate the orientation of all principal stress (o1, 02, ¢3)
axes was developed (Yamaji et al., 2010; Yamaji and Sato, 2011). Kanai et al. (2014) proposed a precise
calibration method to estimate an orientation distribution of microcracks applying that new analytical
method. In this study, we re-examine the previous data after Takagi et al., (2008) and comprehensively
estimate the paleostress orientation using those new methods. Twenty oriented granite pieces from
200-1000 m depth were used and three orthogonal thin sections prepared for previous study were
re-used to measure the microcracks in each sample. The distributions of HC and SC display one to three
concentrations and those are commonly orthogonal each other. Since several paleostresses were
detected from each sample, the paleostress that has o 3 axis closest to the orientation of maximum
density address as prominent stress in the sample at the timing of microcrack formation. Most of the
prominent stress of the HCs show o 3 axis trending E-W, subhorizontal, whereas o1 and o2 axes form a
single girdle parallel to N-S orientation, in which o1 tends to be more horizontal than o 2. These results
suggest that the HC is formed in NW-SE orientation before the rotation of the SW Japan together with the
opening of the Japan Sea in 20-15Ma. This restored NW-SE compressive orientation is presumably
because of the influence of the regional compression due to the Pacific plate subduction in early
Paleogene. The paleostress orientations using SCs give quite different result from those using HCs. Most
of the prominent stresses show N-S subhorizontal o 3 axis, E-W subhorizontal and subvertical o1 axis,
and E-W subhorizontal and vertical o 2 axis. If the SCs were formed before the opening of Japan Sea, the
results of o1 E-W axis trending should be NE-SW before the rotation of SW Japan. However, it seems
difficult to consider that this orientation is related to orientation of the Oceanic plate subduction before
the opening of Japan Sea (20-15Ma). This paleostress orientation using SCs is left as future’ s problem to
be solved.

References:

Kanai, T., Yamaji, A. and Takagi, H., 2014. Paleostress analyses by means of mixed Bingham distributions
of healed microcracks in the Ryoke granites, central Japan. Jour. Geol. Soc. Japan, 120, 23-35.
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the paleostress field from the 3-D orientation distribution of microcracks and their geothermal conditions
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Provenance of the Late Triassic Langjiexue Group south of the
Yarlung-Tsangpo Suture Zone, southeastern Tibet
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The Upper Triassic flysch sequence of the Langjiexue Group in the Shannan area, southeastern Tibet,
which was thrusted northwards over the Yarlung-Tsangpo Suture Zone (YTSZ) by the Great Counter
Thrust (GCT), was conventionally attributed to the typical Tethyan Himalayan Sequence (THS) and
interpreted to be genetically related to the Indian origin. Recent results, mainly from analyses of detrital
zircon age spectrums and Hf isotope signatures of the Triassic rocks in the southern Tibet, challenged this
opinion and considered the Triassic sequences as a relatively independent tectonic unit from the THS.
Our data, including detrital mode analysis, heavy mineral assemblage study, whole rock geochemistry and
detrital zircon geochronology, provide new evidence to constrain the provenance of the Langjiexue
Group. Domination of quartz grains and acid volcanic lithic fragments indicate recycled orogeny
provenance. Stable heavy mineral assemblages with the majority of zircon and rutile reflect acid magmatic
and continental metamorphic sources. Characteristic geochemical indicators (AI20,/TiO,, Cr/V-Y/Ni,
Co/Th-La/Sc, Eu/Eu’-Th/Sc, LREE enrichment, Th-Sc-Zr/10, Th-Co-Zr/10) point to felsic igneous sources
in the tectonic setting of continental island arc or active continental margin. Three major age clusters from
the detrital zircons were identified: 1150-850 Ma, 750-480 Ma and 300-200 Ma, among which the
Neoproterozoic to Late Cambrian signal is the most remarkable exhibiting the Gondwana affinity for the
Langjiexue Group. The youngest age peak is inconsistent with sources from any surrounding terranes,
including the South Qiangtang, Lhasa terrane, Tethyan Himalayan Sequence (THS), Higher Himalayan
Sequence (HHS), NW-W Australia and Banda Arc. We propose the Tasmanides, including the New England
Orogen (300-230 Ma), along the eastern Australian margin as the supplier of magmatic materials for the
Langjiexue Group. The age peak of 300-200 Ma of the Langjiexue Group can be correlated well with the
widespread magmatism in the age ranging between the Late Paleozoic to Early Mesozoic from the Bird’ s
Head (New Guinea) in the north to New Zealand in the south, which results from subduction of the
Paleo-Pacific ocean beneath the eastern Australia. We conceive of such long-distance drainage system in
the Late Triassic as similar to modern Yarlung-Tsangpo-Brahmaputra and Amazon rivers, which transport
detritus from mountain chains to sedimentary basins for thousands of kilometers.

Keywords: Langjiexue Group, Late Triassic, Southeastern Tibet, Provenance
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The Permian Altan-Ovoo formation is the major member of the Hentey Range in the Central Mongolia. In
this abstract we present geotectonic settings, source rocks, and its composition of the Altan-Ovoo
formation. The Hentey Range is located in the northern part of the Adaatsag terrane and in the eastern
part of Haraa terrane (Badarch, 2002), formerly known as Mongol -Okhotsk zone, is located in the central
part of the Central Asian Orogenic Belt (CAOB). Altan -Ovoo formation conformably overlies
Carboniferous to Permian Gorkhi formation (Dorjsuren, 2012) and conformably covered by the Lower
Triassic Orogchin Uul formation.

Samples collected from the study area include 56 sandstones, 17 siltstones and 24 gravelstones. We have
examined sandstone samples under microscope. The size of mineral and rock fragments varies from 0.06
mm to 2.2 mm. Argillite, andesite, dacite, rhyolite particles are predominant among rock fragments, there
are rarely noticed siltstone, tuff, schist fragments. These rock fragments show variable textures such as
porphyritic, microlitic, microfelsitic, aleurolitic, microgranophyric and microgranolepidoblastic textures.
Hornblende, quartz, plagioclase, K-feldspar are identified as mineral fragments. The feldspar clasts are
altered into sericite, rarely epidote. Accessory apatite, sphene, zircon, monazite, tourmaline, allanite are
found.

We have classified sandstones according to the methods of Folk (1968) and Dickinson (1985), and most
of them fall in the fields of lithic arkose and arkose. The ternary Qt-F-L plot by Dickinson (1985) suggests
that most samples of Altan-Ovoo formation were supplied from dissected arc and transitional arc. Result
of major elements geochemical analysis of three samples suggests that they are from active continental
margin.

It can be concluded that rock and mineral fragments of the Permian Altan-Ovoo formation were supplied
from various source areas. Among them, arkose deposited in active continental margin originally supplied
from volcanic rocks of the continental magmatic arc is significant.

Keywords: Altan-Ovoo formation, Mongolia, arkose, sandstone
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Slow landslide induced by Typhoon Morakot in central Taiwan via PIV
analysis
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In 2009, Typhoon Morakot brought heavy rainfall and triggered at least 304 landslides in Yuchenliao,
Meishan Township, central Taiwan. Typhoon Morakot produced copious amounts of rainfall, peaking at
least 2,888 mm, far surpassing the previous record, 1,736 mm by Typhoon Herb in 1996. Throughout the
disaster, various data indicates a great potential of multiple magnitude landslides in these areas. We
analyzed three orthorectified aerial photographs of the Yuchenliao area, which were taken in January
2001, January 2007 and August 2009, using the Particle Image Velocimetry (PIV) technique. The
sub-pixel correlation of PIV analysis in the Yuchenliao area covers a dimension of 2801x3001 pixels. Our
results of the PIV analysis revealed that the maximum horizontal displacement of the landslide in the
study area is up to 70 m towards south, and the dimension of the Yuchenliao landslide area is measured
about 0.28 km?. In spite of the shallow landslide, the results of PIV show bigger landslide area than the
previous research estimated by the movement of characteristic geomorphological features from
orthorectified aerial photographs before and after Typhoon Morakot. In addition, the PIV technique could
provide the displacement field of slow landslide area which be used to inverse the slip distribution of
sliding area to assessment the potential landslide hazard of this slow slide event.
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Geochemistry of peridotite and basalts from Yap trench: implication
for its tectonic evolution
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On the east side of the diamond shape Philippine Sea Plate, it is the trench system which concludes
Izu-Bonin-Mariana trench, Yap trench, Palau and Ayu trench, there is the deepest trench in the world. The
Yap Trench, together with the Palau Trench, is located at the southern end of the long chain of trench-arc
systems. At the ultra deepest bottom, there is not only unique depositional and digenetic environment,
but also frequent geologic activity caused by plate subduction such as serpentinization, gas release and
volcanic earthquake. The Yap and Palau Trenches differ from the Izu-Bonin-Mariana (IBM) Trenches to the
north. On seismology, it is markedly lower at Yap and Palau with no evidence of a Benioff zone compared
with IBM which has well-developed Benioff zones. The distance between the arc and the trench axis is
less than 50 km, much less than those found for other arc-trench systems and it lacks active arc
volcanism, which maybe the consequence of the Cenozoic collision with the Caroline Ridge. Moreover,
the Yap trench is very short which is from 7°30'N to 11°30’, and there is a typical trench-trench junction
existing near 11°7'where Mariana trench intersect as a perpendicular angle, and its northern part is the
deep valley named North Yap Escarpment. Some researchers suggested that subduction at the Yap
Trench may have been terminated by collision of the Caroline Ridge. However, recent studies suggest that
the Yap subduction zone is still active. In the inner slope of the Yap Trench at about 6000m deep,
ultramafic and gabbroic rocks were observed and considered as the similar one to those exposed in the
Parece Vela basin. Since lower crustal and even upper mantle sections of the PSP are exposed on the
inner slope of the Yap Trench, it is extremely important for correctly interpreting the petrological and
chronological data collected along that arc. There are still very little samples and data from Yap trench,
more are needed to understand the geology of it. In this paper, we will report some new samples and it
petrology and geochemistry of new peridotite and basalts collected by manned submersible of China

‘JiaoLong’ at more than 6000m depth from the inner slope of Yap trench, and discuss its evolution
implication for the PSP arc system.
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