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TectonjikE features around the Abukuma ridge and their relationship with tectonic frame-
work of the Northeastern Japan Arc
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PGB ) v &, JeigsE s 5 R AL - Jb Bz THEZM A L DD iR OREEEICB W T, DK
T SEEETH S, Z OB AN RSO A X, St H AT AR E 5 X U H AL O BoEE 72
T A A THEREMEREZTHAH. TOMimztED Bz, WREY v 2k 5 CICEUHEEIARTES 2 WiE
BERRAIRS S, MIFNRIO N R DR EMZBIRT % & L &1, HE TR SN T=Hb B AL AR S AR~ Redi R
WICEDEK D IR - #iktd 20 ZHOMNICT 2080 H 5.

Z T THKREAE L, AMEYEIRE TRERERY v Dl 3D, FMEYIEIERE [r —=FE~EEM OFBIRZED TV 5.
FEEEYERERE TR aRRR Y v PRaER 3D 1&, 20094, fEERIMHEEIC I 2473 XU R ADHEZ HIN & U TR
FESERICT K o TUE « WHEE N 78 2,000knt D =oCHIERE TH 5. FEEEYPERAE T =BE~FEET) &, 19864,
MBFOERGPEEERIT K o TULER « WX NI HFRER 2,500kmD —XeEFEETH 5.

E SITYFIHBICIE, EREPEERIC K o THEIE N7 REERHE TUEmhy, THEEM] BX T &M oiFh, R
FIC KBS I SN TV 5. 19844 ICHF & N7 FLHERRHE &AM TRV ESE R 0 0, 2,027m
OIS TR M OER S Z R LTz, 19904 ICHEI & N7 ERERAaE DA TR =R, & =REHHD
]RE, 2,450mLUEER 1 3,500mD X T FEHAHRZHER Uz, 1991FE IS N7z Bt Maah) i3
3,170mE TOXMET, BV FEHEt e BBafdRziE Lz, N5 DY OB 2N ERIT, HEEE T — X
R BT 2 ERERENBXUCEHERZNZOY ha—)Leix 5.

CNE TOMGTOMR, i) UekalHER RIS N 26T 28T ORISR K> TaliEhizc &, i) Lk
Mo, MitEOMESMZAT 2 HMAIZEE L OO TIERWVT &, i) ZOREROMARITIIRIFDHE LV,
ZTOFEMEB X CHMMEN S AT, HILHADREE THERE S N TV 2 EIERCHE 2075 F v v TIEE T % lREME
NHBT &, KRS iv) PR v P TRERD 7 I)V— TR RE R Z B OWEEINREOD BN TED, TN5HI13&H
HRRICB B IG5 OB ZE L TR HREENH S T L HHLNICE > TER

F—U— R WEFRY v ¥, kIR, 1S, B H AR
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Tephrochronology in the Cretaceous forearc basin, northern Japan
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1. Introduction

Tephrochronology is useful method for basin analysis because tephra provide isochronous horizons across the different facie
Although numerous studies of tephra correlations have long been conducted on the Quaternary strata, there are much few
attempts to correlate pre-Quaternary tephra because most of the pre-Quaternary tephra are not appropriate for applying conve
tional tephrochronological methods on account of alteration of glass. On the other hand, several studies based on the hea
mineral chemistry of tephra have been successful in identifying and correlating highly altered tephra (e.g., Sell and Samsor
2011a, b). Detailed tephra correlations by these studies solved various controversies on the Euro-American Ordovician bios
tratigraphy, biogeography and sequence stratigraphy. Consequently, prevailing tephrochronologic study of the pre-Quaterna
strata appears to bring significant progress in the various field of earth sciences because it can provide a much higher precisi
of chronostratigraphic correlation than that of the radiometric dating in both local and regional scale.

The Yezo Group, exposed in Hokkaido, Japan, is represented by the mid-Cretac&alsocene marine sequences which
were deposited in a fore-arc basin along east of the active Asian continental margin. This group contains abundant macro- ar
microfossils as well as felsic tuffs. However, it has been very difficult to correlate between shallow and deep sea facies in detai
because of difference in fossil fauna and sedimentary facies. In order to establish detailed depositional model in such old basi
we establish the Cretaceous tephrochronology in the Yezo Group based on the heavy mineral chemistry of phenocrysts withi
the tuffs.

2. Method

We collected 30 tuff samples from the whole horizons of the Yezo Group in Tomamae, Oyubari and Urakawa areas. The
samples were separated into light and heavy fractions using sodium polytungstate. The separated heavy fraction was collect
and handpicked under a binocular microscope to collect the apatite and biotite grains. 20 biotite phenocrysts per sample wel
analyzed major elements at the Department of Earth Science, Tohoku University using a JEOL 7330. 20 apatite phenocrysts p
sample were analyzed major and minor elements at the Institute for Material Research, Tohoku University using a JEOL 8530F
Apatite analyses followed the method described in Gross et al. (2013).

3. Result and discussion

Apatite is one of the most common accessory mineral in the volcanic rocks, and is highly resistant to weathering, diagenetic
alteration and diffusion processes. Furthermore, apatite shows a wide variety of trace-element compositions because the struct
of apatite is highly tolerant of structural distortion and chemical substitutions. Therefore, chemical fingerprinting of apatite is
ideal method to discriminate the altered tephra. Each tuff exhibits unique trend in Cl, Mg, Fe, and Mn concentrations in apatite
which demonstrates that apatite chemistry is useful for discriminating tuffs in the Yezo Group. Although biotite is one of major
phenocrysts in the tuffs of the Yezo Group, it is less useful than apatite because of its weakness against diagenesis and weath
ing. However, Mg number and TiCcontent of biotite are most effective discriminator of the tuffs in the Yezo Group, and each
tuffs are distinguishable on the bivariate plot of the Mg number and Tihtents.

Based on the above result, we correlated tuffs of the Yezo Group among the Tomamae area and the other areas in Hokkaido. .
a result, we confirmed that at least 3 tuffs (tuffs at Lower Cenomanian, Turonian/Coniacian boundary and Santonian/Campania
boundary) can be traced widely (more than 100 km distance) throughout Hokkaido and across the different sedimentary facies

F—U— R Affid, 77ara/ad—, 7Ra A~ IREER
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Formation of forearc basins and its relationship to subduction zone dynamics
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TEAARAFORTIMHIC T8 S % FiislERR L, HBREE OV ENX 7 0t A5z /7L T3 Eic, &R, 1
KON D LHEELMANERTHS. LrL, ailEZOREERX, B, lERRRE EDX S ICRET 50D
m, FARROMIMEADEE L EO XS RBERICH 20D, ZRETRICHBEEINTORVIENZIEREINTWS. 2L
T, AT, milHER &Ml v 2 Gilig 7"V XL LT ) X L) OHEPER - AR OB S FislHE
R OFEE - MBS Z T 5 C L Z2idH T

AISMHEREAR (X, S IADRERNIER E NS HERR TH D, SIADIEIIANDREIC & & 75 > THERHL.ODN I INIC R B
I RHERIA [1], TI3IVERE T ORSEEIC & & 7% o THERHUO A RERINS S (MERR D ERIAEE) I 2 HERTR [2] &
LTIREENz. LML, MERENFEET 2ThHAHTICIE, (TIMENFELRWVICENDD 5T, [EWEIC X 2]
SIHERSER D FEE T 5 T & [3], & BICHIMADREALR PG RBDOHETIC TR AARTIC BT B LI A EE AL
ZRUTWB LA W >TE. TNHDT D, AR OFEEMIEIL AR I B TP D2
2RI TET B eNTRENS. LS, SHOFHIHER R OTLREIIRIZ, T OMOREEHERR (TFRHERA - B
FNHEREE - VT MR ORI E D E2HTH D, H—DHmZRE XN ENEREN TV S [5).

AWFETIE, HARSHOTEAAIRN S 37 OuiIHERT R Z i U, SiERER Rz & L ICHERR LMY = v Dol
A - B ARz b Uiz, F 7z, AR OE (Weasin) EEE (Trasin), IMIT v D OE (W peage) &K
GMUD =y P ORNE < WET L — b ORIHAABS 3), HHEICIELST % /TN OWET L — MAFAREE (V orin),
IHEFIEHERYIOIEE (Tirenen) B EZEHIIL, TN ZNOMBIZHNT.

Z DRGR, w%ﬁﬁﬁ%SOGW(Fﬁm%%ﬁﬁmwm FERGPESS SRR VY « SR IARD 1Koy Uie. 1A
PEAHAMARICIX, P57 I (backthrusty® o ki E (splay fault)z & & 75 5 SMgEEE ORRIC X O, FislHEREZ I
RERIANEE L, ZOHERHL.OIEEIAREIT 2. HRAOFEX, Vv YOECHENRE RN (Km)
OB EE755 T = DRHAM o OEINTERT 5 EHEHIE NS, 5RMEMIMARTIE, SHsbEEEDEICK -
THRINEEIT 52 LIc kD, AilMERETPICENENERENS. 7V HEDEHEEE 2IEY = v VO
EMEL, Vv YOIRZMHFFTE TRV EHENIE NS, JMSIARITIE, ARSIV I 3FE Y, MR
WICIEWEDFZE L TY 7 MMERRIC IR 2RI 55 &, HERR OB OIEENC & & W HERTHLOAN A
BEIS 25880 H 5. w37 AL MBI 3 KHRE, BEIIRERICERNT 2 LEZ 5N, W&t
F3 5HBEAFET 5. BT NRNIAT AR & IR AR D HRRRa B 2R U, HEREHUDE RIS RN T & 72 <,
WS L AT IR EIT A2 e hH 5. EHIC, A—DHBERTH-> TH, JEATIIARID S A IHAR (7213 hnik
B SIEIARD) ANDZ 2R T ENH 5.

YLy Y OMEW yeage (FHHEICIT 2 TLDBHZ L 755 Tirench! Vortn, £ IEOMBIZRL, HRINMNY 2w D
REICEETHET L Z2RET . Thasin (&, TIEETIE W, & IEOMBEZ/RT DI L, IETIETIEWasin
ICHEBIFRICIZIE—ETH B, Ko, MIMA TR W asin! Thasin L& W peage 1B 5 FIRIE—3E, JENINAT TR Mi#H
IFEDOMHEND 5. £, IXNTOHBBRUCE T, Toasin 1EWaedge KT Tirencn, EIEOMHBZRLU T2,

LIRAPHC BT 2 HRVUICL DGR INAD K EIEHRICHEZ 5 A 2 2 I kD, wilfRERORMEZbE R, %
B K> TEHBEBNICAREEE 2T 2R EE A 5N 5. FIZE, (AR S IEIMARINOZ(L T, &
WHREIC X B JHR BT OTEREDHERZE M2 THR S8, RGP ORIC, ERiEZ & 67505 Wiasinl Trasin LEORE
EHERGRDIERE NS, —J7, IEIARID ST OZAL T, I IR FIHERT R O —ER SR U CHhbe
B0, ZOEMICH LWHBRDERE NS EEZENS.

[1] Karig, D.E., 1974 Ann Rev Earth Planet S@, 51-75; [2] Seely, D.R., 1973APG Memoir, 29, 245-260; [3] von Huene,
R. and Lallemand, S., 199GSA Bull, 102, 704-720; [4] Clift, P.D. and Vannucchi, P., 200%v Geophys42, RG2001; [5]
Xie, X. and Heller, P.L., 2009GSA Bull, 121, 55-64.
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Relationship between trends in Miocene basin development and outcrop-based depo:s
tional cycles and geological structures

IR AOHLLE T ; SEH #am] 2
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BT S TR IS D T O HARUEHIE KX, HARUEDOE KIS RO AP IR D R S Nz, Bkt
R G T OSRHE R E Nz AR FHIRIC B 2 TEARMOO L DTH D, TNFE TZOFEH BN THAL %
DRI NTVS. BTE, Bt (1973 MY I—HIX & PEA IR, HIAHEIE MR A U Te e iR a2k o
WEFEE R 2 AT 5 b D BB SN TE . BE (2019 1K &, ¥z B SHEILHAOHHH DI O
BRGEIX, NNE — SSWAHAZRT HHE AL, NW — SE~WNW — ESES %R HiE 516, NNW — SSE~N — S5
M7z RS HE & Vo IO HEDHEICEEL TERENZEDEEINTVED, TNE THI—2EREET
FrisfEAOFZHIIZR b L2 RegithrsE, LIS T =)V RA—) VOGRS « B RS FOE R & OB EEIC
DV TCHAIARMRFHI R TN TV AR,

Z T, AL TIREAVREICI D X, 2R N O =) 1 KO @tz ge & U T, HERTEAT - MBS
Rt 5, Hig DY 1 7 )VEPHERER P REZ ZE R U, Hiia 2 SO I HARIC B 2 B HIFGE 2 G 5. RIS nf5e
His} T dp 2 Pris IRl 2 TR | (MR, B0 Fis 2 RO B HEED 575 0, FHHIITIE =17t B Cld ) | a1 $
%. T O G a5 K Ll © W) e~ 72 o RIS VA 2 170, HERSERBE D EE 2 b2 #EE L 7z,

=, Bt 2 S Fiix % Sub-basini] TH 1 7 )UK R 2 Rt 2 &, =1 & ORI o5 1 >
IWOBICKRELRAZIRSNGZNT ERNbh o e, e, FIRFICAINZE TIE I NNW — SSE~N — S5O RS H
g 2 =) &, NW — SE A b sl g 2 /UK I LR IS DWW CTHUB AT 217V, g D 7 mtEh S & i BOE i 2
BoTNL.
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Crustal structure off western Noto Peninsula to the Yamato Basin observed by seismi
reflection survey

L R ;5 0 N A N >t - el 1 U (B S8 1 LN (5 3 R o 2 Pl
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WEEH A58 A 75 81 K 5 HAUEOBEWE € 7V OO RN AR TN (H 1358 E, 2014, BHFHERET—
ZDT—ZN— b & FRITIC X > TSIz — s 5ME TR 2 70y = 7 b (i 351 2 Wil 5 REe orarlh
Tuv 7 M) BRED (EE - i, 2014, SEEHARE TEERIEZFMET 5720070y 2 7 FHAEMEEN TS,
Uh U, BEEEBIMLFERALHEE PG /5 1 D H AR 350 TUEHEH Y — R 2 2 72 D10 il RS
TELHT., ZORHT—2MNIEFITDEN, —F, BHRBHETICB TG, [0 HEPHOH ST - Bl 1<
Ko T IVFF v 3)VIGHEME (MCS) £ Liff R (OBS) 1S K 2Bk « JAfA KARERIEIRAE D Fhii &
NT. HERERED S15 5 N7 MRS & 19834F H AR 19644FHTi IS 7 & IR/ B JEfike S O 7010 & D
BRI RLA T X7z (e.g. Noetal, 2014; Sato et al., 20145 1%, IHKOWIENE CICHEL TV AN ZRET H L EH
WTHBH, WEIEL TV AERNGEETHD ., TNUIEFNEORE S ERHNTZ ETORS Y FD—DEEZ
TW3, LIeh> T, HARBICBT 2EHENEOMIED LTk, HAREOEBGEE & s oGz KO ERTE S
BB O . Z DIeDITIE AAMHRE LN O OMEE T — 2 L EHE L 75 5,

Z T T, WEE, THAEHIZE - BUEAE 70y = 7 ) O—BE LT, MR EEIE 7~ KRR - KFIHEO#HEIC B
T, MEETZE B R O VEEBFA I Thuvnn 2RV HIEEREE 2175 1o ABIFEOFA T T, B2 Ludwig
etal.(1975) Katao(1988)% Hirata et al.(1989)C & 2 HyiM G2 M EME N TS, L L. TNHEDOWZEE. sk
TEDZER T M OZALRREE BN FEE T 21EHE & OBIRZ155 C LMW TETWIEYL, £ T, IEFE Hhuin] THF
fiti U C & Te GRS IR & RIS OBIIIZE 2175 T LI K D FATIZEORSER K 0 5l A g iGE « A—2 v T 72155
CEMNTE. IEmE OIS THRAE U 2007 a5 SHIEZIC B L 7RG 213 U &I B8 EAL D 5575
MO LT B IERE (A, 2013;1E H3584, 2014; &G - i1, 2014 & HBASEORIRZHZEd 5 L CEELRT—
2lixd, THIC, HEETOHERE FTlE. ODP Legl27 Site 797 Tamaki et al., 1990 WHEfiEN TS DT, T
OIFHIHFEORR & DPIRZMETT 2 2 & & RABROF L OBEM 21559 2 L THEETH 2,

PERERNTHER CTIEH 2D, MCSTRED A A—T > G REECEBILG N SIS /046 L TS IEREEICIR -
T, MWEZ S T IEIHR SR ZEL TH O, BROLELED NS, £, sELEMNOLY B SMMESICH
I TE, HERTEDIERISHW IS L > TO 5D, ME SR O IZERIOFENRO 5N, BEFEEMRREN
S REEMIRHIC T TR HIE FHETH 35T E . RO RKZ VBB ENTNE L TANZL, —F7. Kl
MR BT, FHEER 9 EiIC BRI L HEE TN ARG HHZEET 5 & TE 5, HEREE ORI A
IR E L TE Y. KR THERME N T3 Opal AICT#HiER BSR (bottom simulating reflector (Kuramoto
etal., 1992 & H 5N HKED RWVROKFHMN T X TORFRTHEND, £, FfE LIS OFEE RO 5N
WD, —IEBORFR TR B AERYI S K5 hae—L Y M KRN ERTE %,

F—T— R HAHE, HEEERE, KM, AES IS, RAIHE, e

Keywords: Japan Sea, Seismic survey, Yamato Basin, off Noto Peninsula, Yamato Rise, source fault
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Structural analyses of sedimentary basins using gravity anomaly and gravity gradient ter
sor data
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HERER 21X U6, M4 A O FEHETICI, MENFRESPENREDN X VLN, EHEEL, ZliTIA
HIPHORA 2175 T MRS, ML L TEISFHEINTE TV S, ENEEICK>THONSHNAKOE
AT, ARE SIS 3R E D 5 WIZIEWHEREDAE S % Lo EENEEENBIRDNE 7 TH 2 T L TH %,
ERMNT7Z1TS C LT, Rl T OMWIRZT2 C ENRETH 2 A, TS IEZ < DRG] & SeBRiGiR EAM 2 RE
HIETHIR) DR ETH 5,

DX Iinhy, EmNT & EERRIROME & VWA LHERE L VWS £ 00D 5, T, HIEZER), HIERY)
M2HERE G290, BEHERERND, FEEROMBEORBRERO NTTFETH S, K<HOENTWATFER, K
SRR RENE— T L o Tz, AR T 4 IV EZ—TH 5,

WAL, MiZedr oz BRSNS BTN K51k b, ENAHC K> TELONZENERT >V VIV E
AWz T 2 )V 2= HEIfERFEDNHE SN TE TS, flZE, ENEREGOMBEZRTEIART >V IVD xy K
537% W7z Shape Index (e.g., Cevallos, 20¥)¥E /1AL T >V )L DA il % > 7= Dimensionality Index (e.g., Perdersen
and Rasmussen, 1990; Beiki and Pedersen, 2005 X7 kL% W R IKN EHEE T2 (e.g., Beiki and Pedersen, 2010;
Beiki, 2013)% ENZNTH 5,

BARRT V)V EOTEITCE, ENRAETNCK 2T UV IVERD DI ETH 50, 77—V T TOME
HEMTOMAEDLRICKD, BHFOENEENSE LT 2V VORI ZETET 5 2 EAAIRETH S (e.g., Mickus
and Hinojosa, 2001)

AT, COTFEZRVTENEE D SENAR SRS ZGR U, EHAET >V V7% JtigE i O HERT R R
DORGEMRFUCISH LTeR 2 59 5.
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