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Sandstone petrography and areal comparison of the Lower Siwalik Group(Miocene),
west-central Nepal
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EVSVILIRIET Y REAEE 7 I 7 RKECEHZE(CKDERSINIZELETH D, GEZRBICIAE > e XEM
DEERNMREZ TEITUTLIEELHE U THRAEHENELEINTE 2 (ARHE - SBEH 1988; Najman 2006).
BICHFEICH(TB EETE, BRAEEVSVLUROESOSVIEICHHT dEEERANER I NMERICE
HURESNTVDCEH, 2005). HTERBCHOVTERSINLCERENERIN LR, BHI BREREIEY
STVEEOERERENDO>TUVDREEZISND. AAETIER/I—ILEE~FREBDKarnali Riertth

15, Dang Valleyitfsk, Surai Kholaithi®, Tinau KholaitSh(C 3T B TEE DU OEEICH (TR EDE &M
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2DV OBEIIE VS VILIROISEBRRZIEB U PHR~ R TH D, BICTEIY DU OBEBNERL
R EREMICHVTREVSVARICER U ESNBEHBICHYETS. ZC CAAETIEECTEY
DV OBELDBONBEOHWAETRHICEL. BTHRRICIDE—REREEIYMOBEHEDE, EDSHIFIC
KOHEUT O ORDEFEEREREST Uz, WEDEBFRIEIRKER LDSSNEEREFEL

o E—FREBTEZ2TOREIRIMDickinson et al. (1983)Mrecycled orogenicDFEIFKIC FOw &

N, YOUDBEOBEME L TERRELF THIEVSVILRASG(FS5NS. F/cBasu et al. (1975)D
HAv IS LATER~EEZEREN OSBRI FOMERG > e MR ND. WaSRHAH S (FERAYLE
BA. +FAHE. BEZEREEREE I AN~ MaNY U TILICHBVLWTERSI Nz, INSOEYIEE
BRI 3EEERAENEBEERIET 35—, EHRVEVEHEANLGET OREADETE(ICIFE S
holze ZCTETORETRPICRES SNIRBUT O OGDEEERERET L. BEMO K D ERNEE
METolz. ZO/RE, TEYTUIDI13~MalcHFL\TH O OADIEEERDIEANRELT S &R0
ol BERAVYPTHFRDEAEEZERI DL, CORAICESICEVTEEVSTARBRHLIZEEX SN
3. SMEMIHICH(TRIEEERHENEL (FKarnali Riverttysi T(E13.2~12Ma. Dang Valleyitis T
13~10.9Ma, Surai Kholaittisi C(310.9~9.5MaTH oz EHERIS Nz, BHFRAEAMFEMIZICHS L TIEIAE(F
ERAMERMRRSN. BEVSVYOBHEAENSETIBMERAICH DIEEEXS5ND, NNDTHT Y REKEE
JEAEEBICAEY T B/NRF I VP Y RICH FEIRLTHACTEERENELRALDETLREMNRINTL
DM (Najman et al., 2003a,b; White et al., 2002). > RIAEIVEREBICHL T IAMETMTBCSUVTE
BERRFERRRI N,

F-O—F 1 EVSVLUR 2DUDEE
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Origin and tectonic evolution of the accretionary complex in central and north-central
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FCHIC PRFITELFOEYTIVE, BHECHHTIHZDOMEENSEBR TN, ZOBERZEL(ET
PEEATNTUEL. EES(E, BERELRADO—EREE LT, BEYIILIYDU-PERITRHSEY T
JURRAEER - FERDSIMEDEREE E S OIAE S A 1.

EEs € JILRAEEBIE, kEEASNT YT, N\S—, RUAYFTIDIFRICHTSNS. FI2EE, Bl
HHERONMEREBERENSKD, BEFHPHERONMERTERFEBERBNSKSD. (IHHAINERE
FANMERITHD. ANV T1EIIMEDZFETF v+ — ~BIFEE Y VB R ORI - BT RN U0t aZE EL
LU (Kurihara et al., 2009) , ZBEBHREOREGHIHBAXRKICHEECAZETSD. e, AUHEEED
i~ EFBRIVLARDILATTFAEBIEZ, ROV IR —VEFIIRXMEBRY THS. TV TILHEE, @h
SHOBERUNYAIEICRDEIND. BIEEHEND Y IV 7~V IVIVEDBREEENSKRD, BEE
WNWERDS —ESA hEFv—~—BEY—J IV AZBI3NNMERUEBBNSHKS. T T)LFHILER
DIFEFEETNEREENTLTEL, YIOREOBREIMENTHSD. BED/\VArFOMERT

(&, RIVARSHBEFRODE URINSL Y RORRNEAEEINSDS. T2, AREEDEOTERILLARED
NaWEd, EYOHKIEEEEL, TOELICRLEERZ EDBEBNKFICBEBSCENS, NBIHAAT
SEzERE L CENE EBRIND.

BIERR FA0ER - FEHSEEL ERE2THBOE—RAEETL), REEAXAZREZMERZED
LA-ICP-MSTRBUI LDV DFERDMERDT. RAUEBRE LT (Kelty et al., 2008; Bussien et
al., 2014) 19:RIOBREHE S &, TV IILHAEIMED RN T TEBZLIIERIE, €V TILPEE, /\
VA BOSEENE, BNERSHR L T410-374 Ma, 358-332 Ma, 304-259 MalCREBVWERE—D (AT
YP) ZFS5, XN VIV T7EREZRIIILIVOEELE (LUT%Pc) M2 KwmCThole CERER) . —

A, BEYTILRIEEA AR N T BRI ERIE, EY TILFEOY IED 1S, 526-426 MalcsE#L T2
YPEEL, 1000-700 Ma, 2200-1600 Ma, 2700-2300 Mall/Z\E—DEED (ZIREY) .

ER AAROWETIRHINLEREZ SUAEWE T, HER, ABSEBRENDIILIIVESTEERSN
Bres, YPEHBFEREIERE. EREIFZENEENER TSV cOHYPEHERBRFER LRES LTz,
EVIIWPEBOHERBERREIEOHDE, LAIKLD, AYTUT —2)UIViE (526-426 Ma) DZIEE
&, BIEA—HAS R 48 (410-374 Ma) , BIHBARENE (358-332 Ma) , RUHIEANRILLKE (304-259 Ma) (O#E
BER(CRaSINZ. BERC, EVTILBREBO/\> A1 EEIHAICE BRI TAIICERNE < ESEmIEMRSR
5h, BAONIMEERUHHEED.

TV TIVILEBIC DT B AN IR (D Tuva-Mongol Massiflc(d, HERDABEEHRNLELS DRI BN, A
—18HAFT R 48 (385-345 Ma) MABREZERL. COEAIBICE Y TILHILES - HEROAIMERRMNBD—D
(373-359 Ma) MUNZEB7zsh, TV TILAHILER - BEBO{IHINAIETuva-Mongol Massif DA TER I NIZER
HAEW. Fe, EYIIFEBROFRBOAY TUT7 -IILILRE, ERPHCEER—BIT BEHE—D
MBAROSRENRZV. ZIRBIOERE(L750-450 MadDPan-AfricalE LEFROIILIVESTEHIS
Gondwana KPEZ 2R U C UL\ ZEEKEEBITIEB L EE X 5ND. ZIERE L BzZE—DOEREEL

T, Saharan Metacraton, Kufra Basin®#H >V JU7—FJURT v+ X% (Meinhold et al., 2013) MRE(F5N
BD.

NV HEERBOWAIZYP (322 Ma) KD LEBAXRIREHKTSIN, /\VHrHEAIEMR322 MaX TICEE{E L
eCEERY. e, DILXITTTEIR, BRI L~FIH=8KIC I AEMUOEHREREZ(TTHED
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(Fujimoto et al., 2012) , YU HEEHR AR L ZDERAIDME AN EZE UE LEMERZH > TNNEABRDE
MEER (FIHRIVL~BHA=84 ; Jian et al., 2010) CEIRRANA—RT S, COERCHES ERER
M, DIWATFTABOEBREEE N\ H1rEOINAEOERERE SIS LIzEEXS5NS.

F-O—R:OSY—8EA. (BEY) JILIV. L-Y-FERETSIXVEENHE. JYRDFK
BE. HEAR

Keywords: U-Pb age, (detrital) zircon, LA-ICP-MS, Gondwana continent, Paleozoic

©2016. Japan Geoscience Union. A1l Right Reserved. - SGL37-02 -



SGL37-03 HAMERSER S EA2016EAS

SNSRI CH (T DRBIIFERIVLRORBEME D IV VU-PLER
Detrital zircon U-Pb ages from Permian clastic units within the Kurosegawa belt
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RIVLRBOT I TP RKERR TS, /IIVTSvTEOEBFIL — A AH CKDBMNFEEL, HAFIEDR
BEERSURVHICHED EEZXS5NSD. ULHL, BHARIBLCHHITINIVALARICDOVTIE, ZDOHHHE
HNTHD, FRABEHORENDLEL, HEBRICZLL. SO, SMEFHHCOHmIT SIER/IIFD
RIVLRIEDVT, BEMIILIVU-PERBAEEZETL), BEEFRXSORBELETo>Iz. ZULT, RILLRE
(EHIFRITL—RNREOTO RZ O XETEZHS.

SO, BEEH (2007) (CLB4DDMEE (FHRIZ vk - HELIZv S -/ EIZY - - SERFERBER
AVTLwOR) ZaNREL, BBHU-POERAEZTOZ. EHHERE, FHEKED

LA-ICPMS (Agilent7500a) ZFL\CITolz. BoNEMNEND, FEREE, REEVFERAE—ON, 335
<HBECTHD. £ CTREMIILIVU-PYEMREDTHME, REEVERE—ODOMEF (H1oDEHETEE
IEEAMBE) EHFEAL TITE O,

FRA—w b CREEETAREITBIRIVLEMAIMMEE UTERINGE (BB, 1985) . XCARERENSK
BUNDPEINBREERETS. BEaLD, PH~BEARIVLCRBERIEGEETS. REBUEEDIILIVD
E—D%FRI(E, 25612.5 Ma koSN, BEHRIVLRBORIHERT.

TELIZY - RIS TE, BRABEEMEN, BEVARERURBEEE TIAE T 3V LARBMHIMA
EEnNTU\z (BB, 1985) . BRHEIZH (2007) (&, Yamakita (1987) (CKBHMEIHIAEHREEEE(CH
BI15RELR. BEEIILDYOE—0FRI(E, 25713.1 MalKHSN, FIRIZ v ~ & RARRICEERIL
LIS DEI¥EERY .

M1V AREEEPTEEEMAREN SBREEESUC EER/E TS (Hada et al., 19927

E) . FHER - EA (2012) [CEDWELDBEERIEADERSN®S. HHEEH (2007) TRITIMEDER
BREINEZR, EROREED, REEHEBRYE LTRSS CEETD. BEEIILIVYOE—DER

(&, 25743.2 Mam RSN, BEHRIVLKBORIHETRT .

FHAFHER IV Ly O R FEHEBOHEREE (BIF, 2007) XU LEE (BIF - #ke, 1990) HhoS5&
3. BERE aHREREEIHREL, NURV-—F-7OF JRAAEMHOEREREZIITLS. BEH
K-Ar£EX (3, 148~185 Ma (=&, 2007) F1M185~230 Ma (B&IE - #ka, 1990) &R9. RMBUEIILIVD
E—ERI(E, 266+4.6 Mafz(r267+4.4 Mal\sRehS5N, FEARIVLARRDFEERT .
CNFITINSHIBEEXRICDOVTIE, ZOMEBFRRRTENTH >N, FHE~BHARIVLLOERHICH S EH
Wransd, 1, RRENIBRIVLRE, FEHEARIVLREME (BE=ZSRC~FHY 1 SKEICERERER(T
%) , BERILLRMNIME, BEARILLAREBEBDIBRICTENDCEMNTES.

:‘:_rj_l: . :J““JZI )U_Pbﬂi{_%\ /\OJIJ-[A%\‘\ %3@“'%
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Zircon U-Pb dating of igneous-rock clasts from the Monobegawa and Nankai groups in
Shikoku, SW Japan
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[FUOIC PEOKRRT FEIEERE, —HWEHMBCEEOEZVHSYENIIBEEEEBERIC oSN, &
BIFABALIDEEECHERBLZESINS (BN, 1985) . —FA, EEE, BERR - BRART7VETFTRDOE
AIIREBROAREEEIIBRREHD (BIXE, W - STHEE, 1987) . Tz, @Il - STHk

(1987) (&, EEEBHMSOREBERHauterivianfEEHEEBICEINDIBO—IN, REBHBRORESICEH
LRRIRENCERH/IIBERZL I AAERICHRIDEHRUIZ. UEOBBEZ#ERI DN, AAKRTE, &
MBVESHE OISR IBEBLERE (153E) - M/ K8 (FHK) | REEEHEMEOMER) IIBEERE (153
B PLUEBEHEEE (258 OANREEICETINDIILIVDOU-PEAERZERIELZ.

F 3K I VOU-PERIE, BEEBAXPZAZREBEZHERNOLA-ICP-MSTRE L. HRICE,  (PPb/>®
UER) /7 CUPb/PUER) =0.9-1.1TOEEICINE S IV I—F Y IHRVEIEEERA L.

5 R NSHED LI VRIFH,

HEERB (Albian) fEREZSEE (N33°39°34.01”7 - E133°46°01.60")

120-133 MaDE&EECINE B IV I—F Y ZOBRVWMKIFNABEE SN, INEFEEARL, 126.442.5

Ma (N=14) &iEo1z.

W KB (Aptian) FEREBESEE (N33°42743.20” - E133°50706.09”)

129-122 Ma (N=6) , 137-135 Ma (N=2) , 181-174 Ma (N=2) , 269 Ma (N=1) , HLKV2,334 Ma (N=1) ODI
-9 YVIORWMMKFARESNGZ. BEBEVD S XY —6KFOMEFIEARIL, 125.412.6 MaL Loz,
ERE (Aptian) TEREBEARE (N33°54701.557 - E134°25722.44")

143-118 MaDEREICINE D IV I—F Y ZOBRUVIRIFAEE SNz, MEFHEERL, 130.04.4

Ma (N=13) &iEofz.

E&E (Hauterivian) TEREHE (N33°50°36.51" - E134°24°18.94") :

173 Ma (N=1) , 186-184 Ma (N=2) , 218-193 Ma (N=27) , HKV232-224 Ma (N=4) DIV I—F Y ZNDEL)
MRIFAREINE. REJIVOAVHAERINGCZ218-193 Mah DS X9 —& BT B 27TRIFOIMNEFIFEA
203.9£2.5 Ma%k, EREBDERERCEEZE.

ERELENSK (N33°50736.51" - E134°24718.94")

204-203 Ma (N=2) , 241-228 Ma (N=3) , 263 Ma (N=1) , 287 Ma (N=1) , 1,910-1,879 Ma (N=2) , 2,090
Ma (N=1) , &&T2,263 Ma (N=1) OIVI—-FVIORVWKFRBLZES N, REEV2RFOIY
O—5 ¢ 75R203.442.8 Ma&, ARBEDERFEREEZ .

Z R UERIBRONREMEE, 130-125 MaDERZERLRZ. R7 I 7RITORKHOANRERS, FRLH
Kb b5, EZERE, PLUBETERETICHOHE L (Kiminami and Imaoka, 2013; Li et al., 2014; &
(Fh\, 2015; Wang et al., 201374E) , CNSHEOESROBREMEES. LHL, SEEIELRAREE
(&, KU EOKXKSITETHD, 7ITKREMOEGEHSENTEEERINSELESINzEFEXICL

V. Ffz, #BHY 1 >~FEAEEOLIEMINELD, BmAEMEVItA%EET SYER)IBEH T IEURECE
BENniesEARAEAEL (Kimura, 1987) .

—7, BEBREEBONBEBOERERL, 204 MapiBERIREIND. COXNBREEROEARIZ, 28 1E
ERICDHIT DNBEEDEM (400 Magig : Hada et al., 2000; FNHEIFH, 2006) &(F—BULHEL. &5(C
MEBE LOMET, 200 MafHEICBRADIILVIVERDI SIS —&E5, 400 MaPRIEIAEIENIIIL IV E
BIEL. 0T, EHEEOANREHEZE, EB/IBEEOABREEEEHYTSHD, EEREAHNSHEIN
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EDTIEEL. SSICHYE)IBBEOWS IO VI E, BEBEONEI7LTrREEVSHEEESHD (A
£, 1985) . LUtE&KD, MEEEMHauterivianfE(IRL B M THBLUIZEDEBRIND. EFBOEKS
&, =EBRAMBENLL 9 UBEAERLAREICZ LUV LBEMEREE L TEIFSNS.

F-O—R I OSY—MENR L-Y-FEBETSIVEENNET. MRERFTEEHER. AmAAR. 7
NN % =1
Keywords: U-Pb age, LA-ICP-MS, Lower Cretaceous of the Chichibu Composite Belt, Southwest Japan,
East Asia, igneous-rock clast
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Back-arc opening and across-arc tectonics in Cenozoic Japan
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Multiple check on U-Pb nad Pb-Pb age spectra was conducted for detrital zircons in various
Cretaceous sandstones in SW Japan. Their comparison revealed a long-distance (more than 200 km
across the arc) transportation of a Cretaceous back-arc sedimentary package into the fore-arc
domain during the early Cenozoic, almost coeval to the back-arc spreading of the Jpan Sea. The
overall configuration of the Cretaceous subduction-related arc-trench system in Japan is preserved
in the current distribution of the relevant orogenic components, i.e., the coeval set of
accretionary complexes at trench (the Sanbosan and North Shimanto belts), high-P/T meta-ACs along
the Wadati-Benioff zone (the Sanbagawa and Shimanto metamorphic belts), arc batholiths (Ryoke-Sanyo
and San-in belts), and fore-arc basin strata (Ryoseki-Monobegawa and Izumi groups). We identified
unique age spectra of detrital zircons in the Cretaceous sandstones in the Atogura area in the
northern Kanto Mountains, and the Maana area in western Shikoku. These strata occur on the south of
Median Tectonic Line of SW Japan as allochthonous klippen. The results of U-Pb dating by LA-ICPMS
showed that these sandstones have common age spectra with 4 major age groups; i.e., 120-150 Ma
(Early Cretaceous), 170-200 Ma (Jurassic), 250-300 Ma (Permian), and 1600-2200 Ma
(Paleoproterozoic), with minor amounts of much older grains up to 2900 Ma (Archean). This age
spectrum is quite unique, when compared with other coeval Cretaceous fore-arc and/or intra-arc
sandstones in Japan. The Early Cretaceous grains were obviously derived from a proximal source to
the depositional site, likely the Cretaceous volcanic arc of the Ryoke-Sanyo belt in SW Japan. The
dominant grains of the Jurassic and Permian ages were likely derived from coeval plutonic belts in
the provenance, whereas the Paleoproterozoic grains were probably derived from the continental
blocks in East Asia with crusts of the corresponding ages, such as the North and South China
blocks. Except for the Cretaceous arc source, the occurrence of Jurassic and Permian granitoids is
extremely rare in the major parts of Japan, and the Paleoproterozoic crust is totally absent in
Japan.

The analyzed sandsotnes from the Atogura and Maana klippens are remarkably different from other
coeval fore-arc sandstones, whereas they clearly show similarity to those of the Tetori/Jinzu
groups in the Hida belt. The Cretaceous sandstones of the Atogura/Maana klippen were primarily
deposited with a close link to the Hida belt. The tectonic emplacement onto the present position
immediately above the Cretaceous high-P/T meta-ACs occurred likely during the Paleogene-Neogene
time, probably in relation with the Miocene rifting of the Japan Sea. This study provides the first
evidence for the material transfer from the back-arc to fore-arc on the order of 200-300 km across
the arc.

F—DO—RAEHA. HEL. AEEIILTY. U-PhEAEIE
Keywords: SW Japan, Cretaceous, detrital zircon, U-Pb dating
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SHRIMP zircon U-Pb ages of acidic tuff layers within the Ishikari and Kushiro coal basins,
in Hokkaido, Japan
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REDHBRE(IERTH B2, BILAICLDIERBFREIICIIRAENRD oz, BEEOEBMICRHS5SND
TAEERCLDERBF I ZORBPRENAS<EEV. TTrvIay ko vIERECERICRREDAREE
DRFERG oz, SE. RKERICEEBE L TRHOSNIBERKENS I ILIVEDEEL. SHRIMPERRIEE
70, REBOERERZHESHMC Uz, ERRERRIE. EBEM=ERILOEBXIED CHFHEREREN

5. FRHNEI—ILVY T VTN THIEBEEREBHN SEELU .

HIER R HIREBEEREN S (3. 39.5410.56Ma. X AFRKRBARBEEIREN S(343.5210.41 MaDERES
Iz.

HIRBHXBETORNAEN S5(339.8710.35 MaDFERMRFIRIEN(2015) ([CKDIBETNTULSD. IHIREEF
BEERCHRINBIAY T 1 RERIKENS38.0 aDTrvIa VLSV IERRREINTULS (K
-xt, 1990) .

SOHREIT IFERFIEREFICHRAESNIRKENSFRER/THD. IBEEOARRMKE CHIf&EBEOEREN
ZHRECT D EMTEE.

BRERBOERERFHRRBOERERLDEIBHELL. ZOERENER. EBERERROESEMICD
WTHERDBERICDVWTERE I S.

SR

FHIES - BURETT - SFHREL(2015) HIREEFOHEBEECER  BEOHB=LT I L ZO I OFRE. BF
WBEZR015FED(ERETOTS L - BEEE. 39.

AFIEBSEL - EEEA(1990)EBRDEMFERBEDIAR. AMARRMT Y5 —FK. 10-14.

F—O—F  ANKA. JIFgRAE. SHRIMPZJL O >U-PhAEL
Keywords: Ishikari Coal Basin, Kushiro Coal Basin, SHRIMP zircon U-Pb age
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Injection direction of a clastic dike inferred from magnetic measurements: an example from
the Osa dike in central Japan
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The Osa dike is a 50-70 cm thick sandstone dike in an early Miocene sedimentary succession (named
the Morozaki Group) on the Chita Peninsula, central Japan. An earlier investigation suggested that
the dike formed by upward sand injection. However, a later study found microfossils from the dike,
whose age could be younger than the country rock, implying downward injection. The present study
was conducted to solve this problem by means of magnetic measurements. Thermomagnetic results
indicate magnetite is the main magnetic mineral. Hysteresis data fall into the pseudo-single-domain
range. Analyses of alternating field and thermal stepwise demagnetization results revealed a
north-northeasterly paleodeclination of normal polarity characteristic remanent magnetization. The
age of this paleodirection of the Osa dike is possibly younger than that of the easterly
paleodirection of the Morozaki Group that represents early to middle Miocene clockwise rotation of
southwestern Japan. More importantly, anisotropy of magnetic susceptibility (AMS) measurements
suggest imbrication of magnetic foliations that is consistent with downward flow within the dike.
Therefore, downward injection is supported by both the paleomagnetic direction and the AMS result.
We suggest that magnetic measurements can be a useful tool for determining the injection direction
of clastic dikes.

F—U—R  FHEREHE. BREER. MEEE. SRS, ERRS
Keywords: anisotropy of magnetic susceptibility, clastic dike, Morozaki Group, paleomagnetism, rock
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Paleostress analysis using Hough-transform based inversion method from slip data of
mesoscale faults in the Dewa Hills, Akita
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Paleostress analysis was conducted using Hough-transform based inversion method (HIM; Sato, 2006)
from slip data of mesoscale faults in the Dewa Hills, Akita, where both pre- and post-1lift deposits
are widely exposed. The Dewa Hills has been uplifting under E-W compression stress field since late
Neogene, and shows a regional variety in deformation intensity and structure. Low angle faults with
reverse sense are dominant in the Iwaki coastal area, where an intense shortening occurred showing
N-S trending folds and thrusts associated with the activity of the Kitayuri thrust fault.
Orientations of o, and o; are detected in E-W and nearly vertical, respectively. In the Toyokawa
area at the hinge of the anticlinorium and the northeast part of the Dewa hills without intense
deformation, high angle normal faults mainly occur. Stress states of relatively strong o;s in
vertical and o;s diffused widely in NW-SE are obtained from the stress analyses. These are
different from the regional stress field, and infer that mesoscale faults in these areas provide
signals of later stage of uplifting. Under a limited influence of the regional stress state, the
effect of equalization of crustal topography would be apparent. Normal faulting probably occurred
resulted from the gravitational spreading (e.g., Ikeda and Yamaji, 2008) towards the structural low
away from the high.
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Redefinition of stratigraphy from Pliocene to Pleistocene of drill core from Sendai Bay.
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