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Importance of earthquake-induced sediments in marine and lacustrine environments
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Criteria for tsunami deposits in sedimentary records
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Problems and perspectives of the tsunami boulder research
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REINTE L TPROEEEZRAD.

40 7 40

35 - 135

30 L IR A R SCE (Scopus) 1 30
—— NEBHEYIISHHEEE

~ 25
o 20
15

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011
AE ()

K1 ERESECEE SN 2EE A (tsunami boulder) F& S OESRANIZE L, B LY ERIEHEFEY (tsunami
deposit) | ZF¥—TU— K& T 25T HDLEIE (%) . Scopus & VTR L7z R A4~

2. EREMRORIKERE

B LR T LD, EEAORRERD D ERE, RS CEEHROTHES TS, Lo, fitR
OHWAHFROBRIE, FLEREFELZHER L CODIERLEEX L. 2L, BHEICL> TS o
T EBHALDREFINEZ HIEE Lodel, BEEA N—LATIL ERDEMICED L S RB DR H DD
D, ROENTZFHEZRNTRES DD TWRNWEHTHD (FE, 2009) . £, HFRTITRbhTn
HIFFEIL, EHAE AW CTHEDO Y 27 F - i 21772 2 BRITITE 2 L T,



—F, BARIZIBWTIE, 1771 FEBTFIEE O SR C & 2 M IR o= i — \E L1EE B O BRI K E& D
P TERBITE ERoTEBY, —HOEBOITS BT CEICHIESN TS (BlxiX, W4,
2000) . F£7z, U—THEDBPHEFITIENTZD, @ EBROEEO Y —7 ETORGBERIEEDEN 2~ 5
LT, BEEOERERNPHEETE S ERbho TS (Gotoetal, 2010) . S HIZ, fH3E¥ 2 FAOFEHE
MTELEVI AT Y FRHY, EEADITS LIFFEREHN, @EOBB O AR A HEET 51 b7
BRbiTWgd (B2, whb, 2011) . 2L T, EEBHEEET VEHWTEH vt 24MrL, 3l
TEOEMS AR L 9 2 X 5 e R A HEE T 272 8, @A 2 AW OBBEHEE bR b Tn
5 (FlZIE, 14, 2009) .

IHET, BAROBEAFEIIHO Y TRHEHIRICIZIER ST 7a 2y, T4 78 - C 2011 A=A AL
i KPR R W Stk (L 6, 2011) A& ThH, HRICE Y EEESTS EF S ERIRHRE S
NTEY, EEAMRIEIAARELIZEN VRO TS, Z LT, RFEICERIR & 72 5 EEERFIE L TV
AUE, ERSIEEIC L HEBOASIH D LI onb 2 L2825, ML T RWEEA A AARS
WHEAEL T THAREETITRL, A% bHEFFNE L T o LS5, EEAE, HSUEek
WG OEEHEREY 72 & LAY, AL - e ENR OF AR A MO EELYRETH Y, AARICEBNTH Y
v AREHUS LIS T OEGE A OB E T EORENL &, A Z W2 27 3HIEDRF R BB TH 5.

5| 3Rk

S [ R « AT - B L i e B RR A7 L - SR RN - 0 40 2 T - kiR 7% 2 - Edwardss, R. L., Cheng, H., JITERE S,
2011 : R BRERFI B DI S DIE T -H N~ T OB ERRIEIC LD T P a—F-, RS R
HEEZ 2011 AEA[RIRE, HDS004-11.

BTN/, 2009 @ HEEAATEOMBE L RE—ISRITIEH TE 5 LV E THIREZ R SE L 72010 —. HERT
AT, 68, 3—11.

Goto, K., Miyagi, K., Kawamata, H., Imamura, F., 2010: Discrimination of boulders deposited by tsunamis and storm

waves at Ishigaki Island, Japan. Marine Geology, 269, 34-45.

A4 #55, 2000: BRERSIEFAE O E HRt b & \EILFE RIS T 2 1771 FEHfEE O L& &S oBE),
e O PR LS 8 1 A KA R RO Ef & i 1c K 28808, B - HEgi - s s s
BB S IR B A K7 v 7. 25p.

3, 1968: \EILOBIFRHERE. FE AR, 462p.
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Numerical Modeling of Sediment Transport due to Tsunamis and Its Problem
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Tomoyuki Takahashi (Kansai University)
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1. [FL®IC

AR SRV BT 5 & RE R RELAVUS T L 0 REOfRD I L ONFEW % 4AET 5 (Filx
(X, EREE, 1989 ; WRE, 1998 ; @GS, 1991) . TS OMBENILEHEIC X DY O, HERIZ X
DRI BT QLUK A PHZE, BEBRICE W TITHRESCE ROENEZ ISR ZT. LR > T, HKICK
LB 2 FANCAHE L, THICHEIWEONKREM LD Z LBBK LIFEEL 225,

COXRDITHKIC L D2WBEIKEFORRK L 22 —H7T, Bk LHERERFRBEUIEL TIND. Fk%
AT D fEBRYE O @ W &2 Tl 5 72 DICIIBE R R & KBRS 2 0B13 B 528, PER O R SEE o F A
T BB > CE . Lov L, RO RIS OB S, HERE U 72 Vaab (X MR &
BRL (BRBNH, 2001) , ERIODIRWEERERE BT 2 EE AWML E 72 5 (Minoura B, 1991 ;
Nanayama &, 2003) . &5 I|ZHHEHEREY O SORRR SITITEENA N OERB L EENTEBY, Th
O & fRITT 5 Z &I &Ko THES A OB 2 & &I FHE 9~ 2 i s lifs S Tn 5.

LLED X5 BB X 2 5 ORIBCHHER Y O A 2R 2 BN & LT, BIKIC K 20 BEE
THABREINTND BI2E, BHD, 1998 ; @iFES, 1999) . ARETITEBES (1999) 1L DET L
AT HELELEBHIC, BEICKOBBEICETIHES I 2 —ra VICBWTERINCREL KT 5.

. ‘ . — Suspended load layer
2. ETILOHEREERAER 5
FRE S (1999) OET VOS2 1 KIRT . H
WEIT & B FER B A S & B L TE 2, |k = P50yt n
— — 7~
B OB Rw, 2 EA LTINS, T2, p, i Mt ps((_?SM+a(;5M§x)6t
24
WRIOBEE, AR DMK, Z, 1ZHEYER 5 O
pse:Coust pmCoa
WG, qp AR, o IO, C A
) | \ Bed load layer
ARG & TRERD I OBEFATT OWEE, W, (TRKIO | B
_ > PsOCohsdt 345
PeiErE, C, 1 X PRI,  hy 1T, Psts® . Polds+- ~o0)3t
— [ Y
TFEEFEER L, hg (Xl EIE, M O3 Ps(1-A)Zsdx

z
S w2 R, Ox IIMUNKRE, ORI TH B, i Fig. 1 Diagram of model

VA IE I L ONEED g C OB ERAFHI, F RIS X 2 B8 & R L 7K ER D RANE LS.

0Zy , 1 (an +wﬂ)=0 " ICM . LICshs _ @)
gt 1-A\ dx dx ot

C
7




w,C
\/sgd

T IiT, Oy RESOLRIR, W, RSO R, T2 Y — 0 RB (EOERE) W, 1RO

o, =217)" (3) v =00127; - (4)

PR, s & dITRVRLOK T ER K ORI, g IXENIMEE THS.

3. HBETIDORE

KD 2H @)%, HEEAEE LIZRAKGENO RO BIDKAL, HET T v 7 AB IO —/L X L
SMLUTHES Z&I28Y, HICE2BBEI 2RO 2 ENTE L. BRICS I EREMIE & EREOMEE
W LTHEA SN TEY, EHEOFEHEEIGEONATHDD, UTOL S REEN LK TS, (a)&
IKERDN/IN S WGBS AW ) 28 RIS 2 Bm 2 5 5. Kl ERpCIE Z OB[a < 2 5720,
HMHER ORI IC B W TIE S DICET VOURBLETH S, (b) H—REODEZEL TWD. EifF
TORBWERE LIZET VOILENRLETH S, () BE LITHABEKICRES bN7GEICHMA T, #
W IRE D LR ZEEANTEAL TV D, MERINR A B = X 5% B8 L BFVE TR IR 0O E 7 AL 232
Th2o. ()FEERFEE RO ZFHE S 28 EBERFH R (K &R oW 27595
) DB HESL ST TV RV, FRICEIBR TR B0 Rk 23 4 UC, FHEORZEELZH &R0
T (o) MR EHIEOWIE AR A KR E 2 2 1R L LIZH AR RN R ZEIS R T Wew, §HE
AX—LDUBRNBLETHD.

LI EORRE Z RIS 5 720121, HH EISHE S B ECELNV R 25 K & WK T O TR R B2 B9
L KBEEBRPHIEER AN L ETH D, £, HALHTIT AR R A 12 B9 2 BUHEH AR R e LI2 L #K
EET NVOMIEEITIR> TV ZEHEHEETHD.
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AR - AR - EEEIMIS, 1991, EERIC XD SMEIRAENC T S8 —1960 £ U HK O
AE COLE —, s L8, 38, pp. 161-165.
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Chemical evidence for tsunami inundation
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HHEREYI ORI K O, L OIS HE OB S I TIH LM SN D DH 5. HNIC K 2 HERE
TERE, W B B R OKEIIR IR & & K 0, HERIIUUAGTR & IR ER I E T . o T, e
VIR RATENIERICHR <, HEREYI O /0 s A S H ORKI R REE T 2 I IX IR EED LS . EFEOH
WL OBHANC KU, Hk ORI EIHEREY O D AR K D £ a0 NEEIC R SHERIMETN TN S.
ERE R 2 TR 2 I LR T, MIE OS2 DT, HRHER RN DEGE L 2 SIcEd 5N
RHRTH5. itoT, HRMDHENEZERICKMT 255 EIMDTHTH O, HERYI, 5l Higz ERICRE
i 5T LIXFIFRATRETH . HACHAA - HE I O W _EiRlE 5~6 m/sec DL DT - BLIK T
Hotz. BEFEEIC K DA THEOM U ZMRIB LR 2 DINET 2K D1, REMTHRNDEIFTIRAEIC &
U CHERHEFDS BRI L T 5. BUBIIITIX, < OEIC X2 HERYE, 91 ERtaD 5 £k % U Tl %
STEOMHEREINT VS, THLETTE, KHORMEVMEOBREICELIN, BIIEEH 2 VK L2
WMULSBEITS. AL, RKEHERUIFERFICHEITE S, BNCES 0Tl Bz e 3 51, HERPILL
NOTFEREERLEL TRESEV. HKORAEDIAMICRE cENE, WEoETHEE M EL, MY
PR EE TS K D B HEOTH - BRICIAT TRE BT 28D LI NS, Kk ERAD
R HTE ORI EIRD ENBFUTH .

1983 - HARWEHEHIEF O LB E D &, HERYIZ bR WK ADIEBD, (L AEmmNc T
HEntz. COFHNE, HBEERZLS Chkh o EKBICOWTE, (EHMTHEICE D Bl 2RI E LR
HTESAMREMEZ R L TV 5. I, HERYIBE 2 D RV NIBRERIC DWW T, £ DIREFOR O
AMREMEZ R LTV 5. (L ERIGOIEINC & H U @M i O /5 dimim it A, NS OWHHE TR
X N-HERSYI O 7 ORGED, ENTRME—DHEFITHS. X 11%, HKOW EETRET 2 (LA 5%
ORANERETH O, EEOBIIENEIC X 2EMEROHHTH 5. HEEOM D E LA FEEE %D
DOHZHIR, B E EMICHES 2 HNICBWT, EEMNEBORIBENER L%,

B 1 IO RIS S (L AREBI S,
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Megamonsoon of Pangea as a cause of astronomical cycles of bedded chert in
Panthalassa
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BIRF ¥ — MITF ¥ — FEEEDY AIWNREENGRY, Fv— MNEEE#N K CFHEHI (WD
L3TvavyFHA 7 VERTHDLZENMLN TS (Ikedaetal,2010) . L»L, Fv— MNEEE
)RRk SN TV D RICFHI R OIRIE L, AHEEBIOZN LV IENMIKRE L, TEDHEA =2 4
Wholz LA SND D, EOMR AT = AL THREEEHNERT v — FOHERE Y X MK S iz D)
L TERMEHACTH -7, —F, RIEMWABINESEKMR SN 7 rE R & LTEFE L A—U R bR,
T 2 ERE K EEE A L OB OHERE U X A ZFEER S LTV D (e.g. Olsen, 1986). & 2 C, &Ik
Fx— b LB OHERE Y X LAONHBREZRTTT 5 Z L ick o T, BRF v — b OHEFE U X L & RICH
JEHE OBIRAE B L. EBIZ, Fr— v ) BIEROBLENBEIRT ¥ — N OHERE A 1 = X AIZD0n
THEZELL.

RIFFETIE, ZE-V 2 T ROREH R LIS IR T ¥ — N3 L OUEK Newark BB BEHREIZ oW T,
B AL L, Ty — NEEZBR X OWIARMEBICR L, Thent A 7 VEFHNRa 177

EPREIRTF v — b TIE, £EEF (Hori, 1990; Sugiyama, 1997) 12k % &, BIRF v+ —rDOF ¥ —b - B 11
OHFEIMNTH 2 T, WAEBOFRM LN Th Y, FioF v — NERZBOFIMITORE, 5
e, 20 #, 100 BUAEIARE STz, KoT, ZabOBEBIEZNZN 10 T4, 40 T4, 200 1
SNSRI L, BEOREBEPICHE LG e, —J0F, MU I s KM (LofEE L L CaH,
B L OHEREE & (25 < depth rank (Olsen, 1986) Z HEFEIEE —7E (20 emvkyr) & RE L CJE MENT 217 - 72

ZORER, K2 FHE, 10 T, 40 FH, 200 TEEEARE IS, Wt va &b ER LR
La/ Ry b, BXOWYEBHBIMOLBIFICEY Z8/Y 2T/ (T]) BERPRESHTEY, Z0
JE 2 FEUEITHKY 10 JTHE D FRZE Tl %t e 23 AT BE C & 5 (Carter and Hori, 2005; Olsen et al., 2002). & ZC, T/J
FERZIAEL LTk 7 v a o) 40 T, 200 THEBBIOMAEZ A THL L, EH560RMGIZIER
MART, WKAL EANCT v — NEERHE KT MmN R o7z, 2 b OFERIZT Y DIEROBLE B
HRRE Ch D, —MRICEIRT v — b OHERDERET, Bomm/ky (THERDS & L CTIIEFITEVD, T OHERH
JETU U D5 90%LL EOWE AN L ORI RS HERI L7 L B A 5 &, BUEORIETFICHERT 52U 7
D& (e.g. DeMaster et al., 2002) & [FIF2E N L HUFIC YT 5. 20718, JEIRF v — MIYREOWET Y
HDAY =07 ThomREMENFE . BEEF O ) H ORI 1 FETH LD, | FEUE
DA = TEF ¥ — F OHERDEE I XEE~D Si A RIS 5. E~DO T U BFARED 80%LL LI
Wt B K L P D & A BRYE L (AR AF T B 720, 1 AR R CIabein M 1l E) LT, F v — MHERE
HENEBTLHEE2 65, EEREEIARELBICERNTIEFE L A—VBEORELRE IR
L1z, U AFEERZ LT HFREB O RSCAAM PRI T v — FOHERT ) XA ENTLEZ BN
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Origin of rhythmical bedding in mid-Cretaceous lacustrine deposits, southeast Mongolia:
Implication for terrestrial environmental changes during the OAE interval
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1. [EC&HIZ

R TE, K& CO IREEMNBIMED 4-10 f5IZHEL, MR BN REZ - IREH"THY, HHBIHED
W IR 2 28 (OAE) AT L, MEE CIAIRMIC B ATRENHERE LR L L TSNS, OAE 1ZE R AAUE X
(LIPs) DIEEYSC IR RN AR LD IE S 7 b2 Z B CUD A, LIPS TRENCHEO KA CO, IR DI K S D
TRIE(LAY, OAE LA BEIR FIRFERD LRAFILIZAIRIEDN DD, ZDIEAN = ANT R EN L.

B OWEY EAGERE T /L (Ozaki et al., 2011) 1%, OAEKAZRIRBEILIZLD, @Rk e b7 RO
DS, Q)1 &8 U ClEIc 2 'O REEMIEY CREHR) a1, OWEREOAEMAPEPHRUTZRER,
B®OAE DI & IR FHFROEMNEZ S| E T, LA =X A Bk a LG e.g., Hasegawa, T., 2003;
Weissert & Erba, 2004) BNEZE THHEFERHL TS, LovL, OAE X° [ #ifd IR =M OAF L0 0Tk E THY,
R 38 1) B I BR BT ZE B SR E A ZE 0N S TU RV, R 7R Rk JE FE gk D I 7 — Z 1 2H-5%, OAE #

(2B TREBIR L 36 L OB 7 BB EE D RS 2o T EIRRE T 25BN B 5.
Hasegawa H. et al. (2011) 1%, 77 WO RERK B LRI A BND & SR IEEHERE Y O R 28 BB 15 0T 5T
W&, F ke R NS ER A A MR EE N S 7 L, HRREREE DS AR A IR B L BRI N R o 72
ZEEABANIUTZ. ZhuT AR 0 OAE SN Rt AN b L 7= &35 ik DA SR 3 2 U REAL T
HHEEZBND. FZTHA L, FUAVHAENCEE L5 B HEA T T 7T 7 NS HERE LR I IER L,
[ZOWIBREE DL RS OAELla REDVFTER G LW EPE L AR BRI RO R A5 4, iRk
JEALEE B R DEBEREIL TS | EDOVEZEGRE LT, TOMGEE R CND (LHEIENARSHHETLEH) .

2. EVINOT7IFTURMAE (ORITHTE) ICRONDHE) XL
T7FT PO OAELla WIOFEEHEREE A T T 572012, Tk 1F 2009 4E0BE TV HER DY R T H
77 (Shine Khudag) Hilsi |2 @ HI 927 7 F 7 L WIHRE DL % 7 2 V@12 3\ CTHVE A - 3BHR A1 T > TUVA.
URIE VL, BIKAER, IKEOARETES, AIKA~EIKEGRa~v A O R E) L), EER 300 m (2o
TN T 5. HAEERa~ANBOAEIL, %010 cm, 1-2 m, 10-20 m OV A2V TURIAVIZHEL
TW5, MBSO E, BEEBIOEIKEIRAEITIE, 2N 30~50 um, £ 50~100 pm O~A7aF3
F—TarPREELTEY, F46 (varve) Zitdk L CODERIBS Nz, ZO~A7a7Ix—ar PERTHLLA,
HEFEH B 13 EUA T 3~5 em/k.y., £ KB TR 5~10 cm/k.y.L720, 37 2 7 E O S FHZ LI BB HE
FEUA L (#5010 em, 1-2 m, 10-20 m ¥ A7) 1%, ZOHEFREEE (K 5 cmiky.) TEZX DL, ZNENETAE, 2-4 J7
4, 20-40 ALV BTN L, 3T 3t v F A2 ARE OHIERIE BEHE DO LB ER ThHILEIVRIEENS.
ZZTCARBIIETI, VR 7 X 7 HRBIZROND BE BLORa~ANE DY XI N )L 77 HJE OHERE AN =K 17 fiFt



B3 572, BXASOAIRERE, RavAhDOKEHOSMAR T, BIMEEIZL, EPMA 34T, 2L CTH M HIER
LB EATIZLICRY, BB DA BR BE DI e B A A DR IFHEE 21T 72, $72, —Hok'”
LAy TIEM T HREIZITV, JEIE 25m (23 L CHY 5em 1249 500 flHl OFREH BB L (1 303 TAE O ff 5 &
(A, AR SRR D JE N AL 2 RIS ART L 72, 9 X BREIHT (XRD) /3471280, SEM R O @ 251k
RN U=/ S, B TPICIR e~ ANIE ENTETOINAY ARG ENDLDIZKL, EALIZW D> Tl
N ARRA T R A 7R EDWEERL T O G A &R D L TRe~v A NG A &IN5 WO 3Tz,

e, BEHHA T RSN -7 10-20em JE#] (K 2-4 TN Y) OZ# RN HLZELHLNIR T,
F7o, BEMBEBIROER, Ra~v AN pm A XORGHIRLZR T T S OB 72 A 0 DS Clb, S
DRI T OWHERE P SIS, RN B~ A R R OBE B CHEREL 7= FAVRIES L7z (e.g., Last, 1990).

WICEAE - R~ A NEZNE ORI BT 28 A A ORIEHEE Z1T720, my T/ LB &
OULHEMAL(C, N, S)iiEiTolz. ZORER, B - AKEIRE OB HI (Hydrogen Index) B3 &\ Ml
(600~780 mg/g) Z M0, A7 1, | OEFFEIROFEBUTE FNDTWD, 17X 7 IHRUE DAY OFELIRIT T
NOBI THHZENRIBSNZ. £ CIN b, BB L O KRB TR A R CIT i s\ Ml (> 13) # s oI
*L, R~ A RNUEHIBEE TRV ME (< 10) ZHD 2800, Rr~ANEHETITEREN E A T2DI1CkL, EAEHET
EEEITINZ T E SO @SRRI D OTAD %7 5-L T D IEAVRIES .

ZNBDFERIND, X7 X7 TBIZALND EHERa~ A NDOURIN VT2 H @I, WK OE B KL T DD
EVRIBS . T bbb, HRRE B L CIKALAMEL 72D, WK OIS @ <Ar o TR R e~ A b A3 HE
FEL GREMEA EE) , — 057, BIEEE El L TN B, R B K CELICREIEL, W R
TEHNZ 72 o T RN BB DS HERE L 72 (K TE AN LC KO DA 3 FEAN) &5 2 Bib. Lizio T, 747
WK IC RONDEE LR~ A DY RI M VA B B, HEREIE B3O 2880 T4E A M O 882 L IR L7239
KALB L O BEOEE), $70b Il — i >72 7 VT NIEO KUEE B % S TOD I EARIB ST,

. VRIVFITBOEHEAN YA VILEFORHEILEHMKEEBDEENETICAIITT

BSRITT AT X T T OEFREA DML E IR 21TO 2828, 77 F 7 BT DKL O ZEE), 1
— R NSTET VT NERDOKIEZEE S, ED ISR E M - R TEZ o> TW O Zfftr L, HEREIE 23R DA &)
IR L T\ DA R 5. HIERILNE R 2 K L TV, 372 7 EOEMRZE D, KICFH)
JEH & T BT AR EE DR AT D, A Z VBRI TE D, I TAKRIL, YRT7X T TBOEM
BACINST AT NVIEFFZfESIL, RBRIGARELE FrCHAE RIS T O F-T FERMIERE A G HEDHT LTI,
FEEREFOMEL BT, 2L T, BV A2V EFICESBEFENRE T PRI NTA XY TERE O
OAEla & £ (Huang et al., 2010) &, BT HFFEE CTORf AR A b, Fio, BRI Lo bR L 22 8 <0,
AR HIER L FE I FEAE (TEXge) 1282 /K IR A B 218 5L, OAEla FEOMEIRER 57 2 B3 L UMb R L EE D28 )3
WEE DA BRI E DIV 7 L TN DD % @R T 5 (LRI A R SR E E S R) .

F2, SHITEOI, BECH WAL O R HERY (B 21, T7VAOW AV -7 T 2TV OTRFE Lk
Wy - A REIREL R O BEIAR M & He i -5 5012 0 (e.g., Verschuren, 2001; Solotchina et al., 2009), > r7 X 7 gD k573
1 HRL O W R HERE W 2 5o G & U CIHIR A Z8 Bl (36 IOV ZK S 090 1 e H B D 28 8h) % 8 B CAE e 3 2 7 L O e
SERATNETZN,

REFERENCES: Hasegawa, H., et al. (2011) Climate of the Past Discussions, 7, 119-151.; Hasegawa, T. (2003)
Journal of Asian Earth Science, 21, 849-859.; Huang, C., et al., 2010, Geology, 38, 899-902.; Last, W.M. (1990)
Earth-Science Reviews, 27, 221-263.; Ozaki, K., et al. (2011) Earth and Planetary Science Letters, 27, 241-251;
Solotchina, E.P., et al. (2009) Quaternary International, 205, 38-52.; Verschuren, D. (2001) Journal of Paleolimnology,
25, 297-311.; Weissert, H., Erba (2004) Journal of the Geological Society, London, 161, 695-702.
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Reconstruction of terrestrial paleoenvironmental changes during the intervals of Oceanic
Anoxic Events from the Jurassic—Cretaceous lacustrine deposits in SE Mongolia
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VTR D AL, BEANRE ERBIERBL LIRS TH Y, MEEICABERFDNRBICHEBE LA N

b (VR FR A OAE) DMV IELAELLETHLND. L LOAERAED A 7 = X AHEKKE L TR
7232 <, FRICERIRDOEENZ SOW TR T — 2 IR SWeEm Ty, 22 TCEVa Loy a
TREPEHMAERICHEET DWREEE L GRBICEA L, T2 OREEZ DL ONOAEMOMEERE 4
W EE L BRI SR IR OBIR & 5| &l 2 TR L b P EL B RO EEGEIL Th 5] & OFEEMREH
(BLAREE; e.g., Hasegawa, T., 2003; Weissert & Erba, 2004) ZIRiET 5. ARIFEHE TIX, 20094F 1WA
E L TBtRLIBED i E TOMTEMREOMEEZFNT 5.

Vo Tk~ \HALOE o TV I BRI E R — T o 7 RENBERRIZH > T, KU fep e
BB O FEL, R, WLHE, TCHER EORAEFHEBMILa N ZET2ETMOEN TS, [k
HREHOHRTH TF-HEY 2 7R E TE AR LHORKEOBEICIE, EWVIREOMAHERY S %E L TR
v, RWIMIZ D7z o THEE L7z KBBRI OB R MR E ST D, Fexid, ZoslEic
OAE MIDOPE i BRIEA BT DO O BEREWRP H D LA, T IANVHEMOWIRED > 7 % 7
(Shinekhudag) & & =—F A b (Eedemtr) J& 2>\ CHUE A4 « sUBHERZ1T > 7= (Andoetal., 2011) .

B CTHH LR 7 F 7O 37 Z 7 f@1%, EICRRKOEEREY, KOOKERS, #HAG-BE
Fa~A bnb720, JFER300mICIE > TEEMICHMT 5. Y274 7L, 4 = e{bae AR Rk
FiFE%E (Yuan and Chen, 2005) M A 3 L OMIKEM{L A (e.g., Jerzykiewicz and Russell, 1991), %= L T
THEDY 7 7Y 7 7 (Tsagantsav) J& e FIR O Lk D ArY/Ar*FE 4 (ca. 126 Ma: Graham et al., 2001) 72 &
DFEHLA S, AMATH Y 7F 7 TR L7 s AR STV, ZhE TORL O T, RERMME
WREFES A = elb A EORFICLY, Y XT7X7BIET7FT UM, LR T7 7T 7
(Khukhteeg) JEIZ7 /L7 HRTHIICHERE L CRBY, Yy oY r 7@ LMW, Y2740, 77778
TEOHOHER Y — 7 v AR T D EICRY, TTFT U~ T LT AT 0 i R B 25 )
EREMICE T KD Z E RSN, i, VR T E T EOMMES- Re~ A MEIZIEE10cm, 1-2
m, 10-20 mPALDOHRNAI 22 HEFE A 7 L3 iBed B, HIERENE 2R B L WK ZE) 2 Kk LT\ b Z
R ENT (REINEPARSHEEE 2 R) . FxldEk, vy Y7 7EER, 27278,
77T 7@ T ORREEICK LT, EEILEMK & LT E/LFEEE (Ohta and Arai, 2007) (233 < LA EULE
EBEOE TR, ARILERIFEE (TEXs) 12X 5 HKBEBOE LER_ATND.



—J, 7—=7 4R MANHBO T —F A MNEE, EEHIEE, MBS, YV MERRENBRY, 3
TETRBICHARTHBRBENLZ V. KBIXAEGONEIA ZHANE, ZRETEIZLNTVEH
iR TIERL, F-FEY2T7R7THDLZ ENHPT Lz, ABIZEB T HE10emIs L OEm B O BLAIH) 72
HERE A 7 VD3FRD B AL, HIERELEEREEC L DMRELHEZ ML TWD LR RBEND.

SR, YATHTREBLIOT—T A MNER G 2L L LT, 1) REFNKEFOMSL, 2) FH/M 7228
PACDBERIZIES A 7 VEFOfMESL, 3) I A TELATEFIC L D AEEFREE, 4) BRIEEEKE & OF-TH
RBNE, X B5EMREREFOfEST &7 T Ak E DOAE® 7 v a v L OREEXRILEITS. £L T, 95)
HERTFRARAT I L D WKL ZEBY D IE, 6) EEITHMAR &b BALFER I LS <AL RULEZEE O T, 7)
B BRI 2 HEHE (TEXse) (C XD HAKBEFHOETOREEZRA L, Ri-PHY 2 ik J O A ke Hh
HZBT 5, 2—7 7 RENEBORKECERILE, KIEOEBOMAEZ HIES. £0 LT, OAEH]
DRI 31T 2 BREAB I L ML RALE O ZENR, WrEOAEKEHZICEDLSIC) 7 LTWeon
EELELTVEL.
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1. IZU®IZ

SN I AL O BB A B LT\ 5. 20T b RE LB AT 5 M@ B,
HERE 7S LB B 2 LSBT R b A TV B HIC o 0, EIERE “ FEEEERE | LT T %
(IS - BFE, 1973) . K& LBREOMMEEL, ¥0 h=7 o BEERE T2 HOBE) L, Hos
=T UMD (FIFIB) SICKBIShSD GNIER, 2011) . AT, b FE» DL REA IR L, RiE
PEEF A b O A RIET 5 FIC & 0 IO (A D i % 37 7

2. PUERE R & B %

BT b M OV, A OO R 0 BRI L7z 3R E IV e i ERED DI RO %2 IR OB
FOBERDBECLVEIY 777 a #ZlO L, TARFURMIECAT A4 K77 AZEE - FELT-.
INOEIMT T 7 v a NCEHEENDET YA MIKL EPMA IZ X - T U-Th-Pb {LFHERME Z1T -7z

BT T A FOERSME LD Y, &K

BHEIZBEHOFEWIZRE 20 (K1) . JRAENR o ———
AITHA(2000~1800 Ma) & ~L Afe~ = T2 (250~ e
150 Ma) OEF WA MREBT 2 OI1E, KiEHsE :2
(IRE 5 0 — 0% B e AP EHIBE) J O 2 N ;AM
i~V SR DN S O L B, L R
MU, BAEORMICK BRI AEET 5 30 BlR s
EWEHROTTFA M BbEY AoRADoT. & |) A
EFPA ARSI G IR R, KL of{ st i ioeer) |
EEENAR. ZOEND, HERRYRHTIT RS ]
NG T - 7278, AEARER ST/ < LD " \
FIE L DA > F O B L TU - v IR TN R
LB HENTED.

] 1. B4 PO TR REE S MDA
55k

- AfRIEZ, BEHEZ, 1973, LN OV D 2 IR ERE O R, B 2 HERE, 79, 465-480.
< INERERE, VAR ST, SRR, LR, EAE &, T8 5L, 2011, RE EBIEICOAMT D EE AR
W ERE DO JEFF & FEM 7 VB AR, VB SR ERE, 117, 398-416.
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Terrace formation during marine regression and geomorphic changes by wave
ravinment during transgression: upper Pleistocene and Holocene

fan and delta systems in the Osaka intra-arc basin, Japan

FEAN (RRRFEXZFR) -/MASE (RRKRF) - BHETH (RAEHKXF)
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1. [ELsic

AW TIE, RE - FER N RALD PEE - SRR S B 07 v ZARHINZ I\ T, i BEb
BEHHD B EFMO G-I OE T EIT o7, TICIE, RBETEZHROR—Y » 7ERNINER S L7z
BAVE B IR ) (2011) DR —V v 7T =2 X—=2% Wiz, ZTOFRER, v—7 =V AFER &AL T
2 DOHEREY — 7 = U ARTEL S LD WIR T, FEAOEKEOAR T I E - TBR S L7z B mHE 23,
WROWFEH O EVERIC Lo TREWI I b SN2 E R hoTe. 22T, BRI T V42 H
WA PORFRICBIT by —7 = U ABEREO T L b ERETS.

2. MIS5 i i MIS2 ~DEREIICE 1T SRkt - REDWA

A=V 7T =2 OAER LIe 2B O RBHBTER O 25, MKEOK FHEN Kb REWE
& (R 3 FARTLIE) ISR SNy —2 = AR LTz, S 5ICZ D FALO MIS5 7265 MIS2
SOUFHRHNC R 2 RO R 2 EoifE Ao Lz, 72720, BEO Lmix#gdd 5851
FHE SR TEY, v—7 2 AEREOETHHIET TIE, TOBREHEZE LTSI LT TE
2. L, v/ 2 ABEROTMOBEO TIEEAZ FL—A$ 252 LT, BREMBAETTD
ZENHREE o Te.

Z ORI T, 9 6~7 BEOBEIROHIENTRD vz, PO b OIE, RIS - TOEmrIc
IRD DB B2 R L, %O b 01X, 41 & I, JE)NTR > 72 EB i) 72 530 %
L%, DF D, MISSe DEAHFBIKIILIE DM AKX T2 E-> TR 6~7 BROBEDER I NI LE X
Bha. PINCIE, KEOWBY SR FRRMAREE L, WAEETICHEST 3~4 BoEER
MNTE, S OITHET LK IS L o TRkt B2 )23 T L CRfra A >< b, 3 BiZ
EDOWFEBENTER SN L@ TE 5.

IS OB EOIERITEE TE TRV, Z ORI OWEKUEZ B #ER  (Lambeck et al, 2002)
MBHEET D L&, RKEEPDKIIO MISSe b v —27 = ABER (SB) A TE 7 MIS2/3 AR TOMT
%< DB EMIEN S DN ARE A S 5. T TICEFIEA (2001) 1%, Z OHkoOGHHE# 5B
RFEF DT T, 2 BEBXHT 2o 72 11 BROBR AN L, ZORMAE 2.1 THERBOI 7 aeyF
YA 7NV OWRKEEBESE TN D, Eio, RPN KE 2RI R S, 0%



BMNFEET DLWV IORIRIT, AR (1997) 2MT o ToARB) OB B EREOMIERIR & b — T 5.

ks, ACRAE U & WA b ORI, WEMERE 22 T2, HERROIHICITIR & Ae ik &
TERR L7273, o« AR 2 fitdsd 2 & BARE G 23D 2 WA ) T, RIS EBR L Z2ER L T
W Z ERbMD.

3. MIS2 i i5 MISI EFTHBHELICHTEISE—2AL MEREOHRAEBEALAREDEWNCELD
BEMEOEIL

13 WERORHIE (Mal3) 13, Wb DB SGHEEE RIS RS - 72 IS I HERE L 72k 08 (BRIl
Eh, 1972) ThD. EOHaAE, sUE)IEIE TS - 10 m, Jel~KIRALPEE CIEE &K - 3
m (HETH D, Mok g o KRR T FH T, BIKEX CIRERNTH D, T UM g ok
JER, MREICEE D WIRIC K 2EAT, TRDLIE—U AL MEATHDL I LERT. ZOREEMT
ITNETIChoTBERMEORE A FHIZ Lz, T T2 X 912, B miEE O TIEITEEIRIC
o TEY, TNUNEEHEOKEZ =T A, ZO EHEET X 2B AENRKBEICE X7, =
DOYEHAITIE, WBIZHAPMRAL, £ TE@WEMZe & Tl Z 2w IERIC X 2 ¥k
(Bay ravinment [HZEK) &, L Cul_7-JRIC K 5 /L (Wave ravinment EZAR) 233812B9 5 L C
We Bz Bd  (Nummedal et al., 1987; Swift et al., 2003) .

ZOMIEOT B —2 A2 METIE, BEE—26~—25 m, —23~—20 m, —15~—12 m {[ZH\T 3
BOXy vy 7RROLND. RWTO 2 BE, TOME, J70bbKORERIE Mal3 J§DHE
FERFETIRY, TADPHBIERICEELTZ DO TH D, L, & FEIZOWTIE, %95 LIEER
BWCHEDLLTF Yy v 7RROLND. ZOF v v 7L, QHRMKELFORIZ, Je—r A
N DR @G- D (Walker and Carolyn, 1991; Murakoshi et al, 1992) (B4 L, SAAEEND
MIS2 LA DK 7L 2 (MWP : Wever et al., 2003 ; Webster et al., 2004) ® 9 5, 9~Tka lZE & 726 D
ZxHET D EZEZA NS, KRIEOF K ELS) (Masuda et al, 2002) NHHEETDHE, YD
MEAKHEL, —21~—18 m THY, WIBETORIRMAKEEZK -7 ~—5m &£T5&, FryvyTOR
LD, F9—26~—25m L5,

Sk

DR HliF, 1997, ARAEJR T OBREBE Fri» b AT RFR LA A T —2 5a LA DMK YL L & g 58 i
AT, 36 (3) , 147—163.

Lambeck et al., 2002, Into and out of Last Glacial Maximum: sea-level change during the oxygen isotope Stage 3 and 2.
Ouaternary Science Reviews, 21, 343-360.

Masuda et al., 2002, A Holocene sea-level curve constructed from a single core at Osaka, Japan. Kyoto Univ, Ser. Geol. &
Mineral, 59(1), 1-8.

Murakoshi et al., 1992, Estuarine, barrier-island to strand-plain sequence and related ravinment surface developed during the
last interglacial in the Paleo-Tokyo Bay, Japan. Sedimentary geology, 80, 167-184.

Nummedal et al., 1987, Transgressive stratigraphy at sequence-bounding unconformities: some principles derived from
Holocene and Cretaceous exa le, SEPM spec. Publ, 41,241-260.

HHE2s, 2001, @ﬂAﬂﬁé@mﬁ %T@&Eﬁ%,%ﬁiﬁ%,%@@Jg

Swift et al., 2003, Between beds and sequences: stratigraphic organization at intermediate scales in the Quaternary of the
Virginia coast, USA. Sedimentology, 50, 81-111.

Walker et al., 1991, Topography and 51gn1ﬁcance of a basinwide seciluence bounding erosion surface in the Cretaceous
Cardium Formatlon Alberta, Canada. Journal of Sedimentary Research, 61(4), 473-496.

Weaver et al., 2003, Meltwater Pulse 1A from Antarctica as a trigger of the Bolling-Allerod Warm Interval. Science, 299,
1709-1713.

Webster et al., 2004, Deowing of the -150 m reef off Hawaii: A casualty of global meltwater pulse 1A?. Geology, 32, 249-252.
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Subsurface structures of Okinawa Trough; northwest of Amami Oshima
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2011 £ 7 AHh5 8 HIcfT> 72 GH11 filBOAERICOWT, TV H & 16 Fv RIVDNA R+
N KB RMES RO ERHRET S, BERIRICK DT —EZREDHZD S b EICHEEKRED
e, i~ o 7 & N AT KU GRS BRI OV THET 5.

AHIKALPE D b Z 7 il 34 00 FER A IR C IR W HERE DR T & 7e. T T TIREBHODIE
KIEDFEEL TH D, R D BERICHBENTVEEDDN=T 75—V P DB iR
TE%. JREMIETE2 2 ORESE (MiHh 5 AB) Zi8E L, TICEE NS HREEIE M5
1 R B OANES LT RN I Z R D, U RSy ZICRIG 2 .
28 MR A Ty 7L, HINCE D MIORESNEIER TIREEIN TV 5.
JEE B XKZ 03-0.5 7 (HAER). HJTISPo R TR NERR S TH 2 5 D.
IN=T T 5=V DOEBRZIT.

B3 MICA T YT, HTRNRAEZRD. =T 75—\ 2 2 HERAT
JEEEE FONES A OVREICHBI LT 28 L, RKTH 0.5 8.

WifEZR & B EIEOMGRZMNS &, B2 TRIERUES 2R EWEZHATERETH
DL, H1EEENBICKZN—T 75— ANV EKFEICHEET 2 X IR EINTED, HifE
BOWEEIICHESNTVS. Tk, REEZBZ LD U EEZWEEEHIEE 2 EHERTE,
Bl ENBIURPEEA . X, MEHREBO b 72 kLA ED K Tl kiR & b n s 7
AT 4w 7 NGRS 2 FFD =y R AN L RIS 2RO L TR D, ERcHERA
E DN LRIFHE L.

AR OME AT R 2E AN, 5 2 JELARE C ORI O b 5 7HKATOHE) TH D, 5
1 JEIZHLRFHAGE OHERY) LRI TE 5. 25 2 JEMNBKICERH L CO 20 RE T E e, S’
DFRHREUS & 2 A, RFRIRGELS & o THRE b Z THERA N2 b AT OIS 78 72 K U Tz
BT A ZITES.



TV SRR TR ORI & FE
Origin and evolution of delta-plain geometry: insights from Mekong delta
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FOLA BT RO N O OR) 25% 8B L TR Y, TOMBEREL TRT 52 &%, HH#FIHe
KEV 27 EROBREPOIFFICHETH S, —KIZAOND K5I, TAZFEOIRO LT
WL, BEIR, W o, 3 ESy ORI BB OBEWICE X Z5USE LT D, L L Z OxhsBfRIE
HIEDOT IV Z P OTAR Z 5T 5120 T, THIROBEEBEIC OV TOEENREFIR SN TN 5.

N BT LAFEO A 2T ZE, W L BIROERPNE-T 2 REROT LI D1 5THS. A
RTIE, AT NARITRET HIREO 31 HURIZB T 2060 2 2y & 2 2AERED & il £ O+
MEEEITTL, SHIZR—I 7 a7 ORERHHE L OB ERFEER EMAGDE D 2 LT, %
AL O F L Z FB O 3R R FEERIEEZ A LT 2R-BE T2, AU FAZITE O TEE
X7V 2 SEBF QYRR 3 ET D03, O REITILRE O R O IREHER MW Y E A L7z ki
3500 AERTLARRICTERR S ind 7. T2 SEB O MBUE, FAZ RV T—FETiER<, dLldm
~, BUEOWFRMR & FATICEE L TE TV D, TV & SEBF I 1 2 FERt R Ayl S8 230 FIN 2 6 %8
ETDHERALND. ZOHMPMEDFINIL, ZAFEOMONIEHELA—ITLD, MRS ORNFED
MWEET2Z2LTHD. RIELE2O0FAD S LALRPO DR LYK /Y, ZIITEFH LY
AN REES D, T ENE, HEREA 201 & ST 5 RN @3 2 OERIC K D 2E L, MR

ERZGFECHENT VX EHA~LFEL TN, Z0X51S, 8y LERoE8T 57 V2 O
FIZRRFEICBNT, WAOMOFKENEBETH LI EBMDTHLNIC R -T2, AT AEOH
RS L LT, MBRATEE O EERE L A— U NT AL EHORIRICE 2 D HBIIONTH
B ST o7, ERHERE ~D YL I 2 v v o ZERBEOEAIL, 742 FEBHORE, J&iE £
NODEERMEIZ OV TOMRFELZRE M ESE L ARENRDD.
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1. BW

HEEHEREY) P K BICAFET DA X g Rl— M, BERZRIBBET AP E L CTRIELE) & OBE A E
HENTWD, AZ A RL— MOAERKERIEIZIT, A X OWMVIAREHINERES T2, KEX AT
I ADBREPBO CTEHETHDH, AZ A Fb— MI, HEBEYHPITER 2 2R THH L TWD Z &35
nTnsd, it " Rb— hOEKEREMD TR0 L LTEETH D, Malone © (1985) &,
A RL— FOJRIRZ S Bk, Bk, IR, BRIRD 4 SICME L2, Zh ORI OTERAEREIZE L Tl
FAET 208, HROEAZTL L TR 6T, REICHENREMIFBON TRV ORBRTH D, —F., BIK
AZ N, RL— ORI BEOFHERIT, I THEITDbR VDA, BRI ORI TRl
A RLb— MEBPER LT (GBR) OB THY | ZERRTIROBEITITE > TWRY, ZDIZ &R, K
A B A R L— N ORI L THED & Z ARENZFERD F SN TWARWRKDOFERTHL, =
OWREEDJFRIT, KA~DRAF 2 HADIRREEN A X A K— FORRRIZHASRTELS . o KL— k23 H
W ORI A 7 — /LTl e hE L TR W RICH D,

T ZTARWEIX, HERMTET APIZEBIT S THF (7 7 ka7 7)) A FL— hOREERZITO,
THF 13K EAEE DM TIRAFRETH D . A FL— MEEMOML (THF : Kk=1:17) TRETLHZ &N
T&E D, ZHUTEIV A FL— MREFRHIZRIT DIHHEEO R EZBRETEOI0HTH D, £z, ZOHM
W2 BT THE A R L— ME, KREGJET 44°C LW O BN T ORI TAERKRT 27808 H 5, 203k
BRICE W ETONRE = B2FHB L, RESRMEENA FL—FDOBIROBMRERT LA T/ T L ETERSED
ZEEHNET D, S OICEEFOKOFEEDOIIER R & OHIRIZ XV ENT 21TV, Zhk7e A X g R
L— R & — > OIS & 9 5,

2. EEX
HRET T, R 2um & S50um OH 7 A —XDREWE L, 22T, W, Qum D E— XD E
&) Wi (50um O B — XD E ) #2488 LT, Zu b Eimiiak® THF KB (THF : Kk=1:17) %
BAELELOEY T IVRKE Lz, 77 A8 —XL THF KBERITEREL 1:1 (G/KE 100%) TRE L,
REBRTIE, —EOIREAE T CHRMOREEE V 2 TEICHIE & 2 —FmEEEiEE 2 v, 2 o=
FTA KRBT ANLRDHT AN (xR SXJE&E=25x150x0.5mm’) (V> 7k A L, —J5 mEEHE
EiE (K1) o507 ey r (@A X0 EREAGE) 1280 —EDREAR G=13Kmm %525, M
U822 L O LI 2Bk 2 Uiz, B, L% 20 3EFE T 5 2 & Cfbdh Rk
ERRSETHD, BT AN E—ERE V RIBAA~FLiIAT Z & T, A R L— b OREHE 2§85 L
7o ARFEBIT, RA W, Wy & ELORBE) . RE ¥ 7L
WV AL LTI o T BERED | {Erml =i/
FHIEV & A Wy W % 2555 LT | g e e
4 RL— hOREEREIT . RERM LS Z '

-—

2 — DG A ETEAT I T BT 5, REARK G
1 I T Rt




3. HR-ER

A RL— hOEERTIR 2 ERFIIC L O DELIEEOL A T 77 5 (K 2) MEb iz, BildiRA Lt
Wso / (WotWso) &3 L, REEHO A 7 161T S0um B — X OIRA AT 2 0 CTH 5, ftlhidt L oBshsE
VEFRL, REHEICHRRGET 5, BERARITR L CTRO LI, BEICREDLOTIE R, BEROM
WZiE, BOWHLEEE, H500%, <ooWiohl (Ebb b Ul &120) 0, Rk & ok R 7z &
BIRZIEDPB Y EDDL DT, ERMIIA L L L TR TRT,

Nagashima ©(2008) D Fo(Wy:Ws=10:0) & REBRFER LV . ¥4 7 77 20KEM Qum £—XY v F) D
B TIIERTH D, 7L, HEVAREWESBIRER D, 2, 50pm B —ADEAEHPKREWGE
HLOHIRTHD (BAT 7T A0 , 2, FHOEAHE TR, FRTHY . VAKREIWESER, VA
INEWEBIR E 2B, EToL BB WyWs=3:7,V=8.0 ums ' FREEDOIRWEPH TIEZ, $RIRE 25, ZD LD
2. RBFSEIE. BEFOWIEA Z oA RL— FOBRAE TR THELL T, IREHEBELOBENEE V 225
L LTIBDEA T VT MIHET D2 LTS L=,

X DICBEFOKOBREDOIERE R OB & ORBIZ LV . 21D DSR2 TR O AGR TR O EVER) 72 3
FTNAEERT D EICHEBHLTRY . ZOREMITY s 5,

100

EUIK
0 —-——-r--_--*
\ _ \g\ﬁ'\ﬁ’ﬂt
T R \ TR i
5 ¢ |
e \ ~~~~
\
0.1 k~
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0 0.1 0.2 0.3 04 0.5 0.6 0.7 08 9 1

(d)Zraak |

(ER (b)BR4k (oK 1mm

2 BEDXEAT 7T (@ V=10ums " W, Wso=8:2, (b)JIk V=0.4pum s W,:Wso= 5:5,

(eYBEIR V =3.0pum s \W,:Wso = 5:5, (d)Z0 HCIR V= 0.04pm s~ \W,:Wso= 0:10,
(e)EHIR V =8.0um s W,:Wso = 3:7

R.D. Malone, 1985, Gas Hydrate Topical Report, DOE/METC/SP-218, U.S. Department of Energy.
Nagashima et al., 2008, Formation of Periodic Layered Pattern of Tetrahydrofuran Clathrate Hydrates in Porous
Media, The Journal of Physical Chemistry B 2008, 112, 9876-9882.
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Combined-flow bedforms with 4- and 6-second oscillation periods
and their sedimentary structures
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Mauricio M. Perillo, Marcelo, H. Garcia, Jim Best (Univ., lllinois),
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HARFUZ BT D IAUT A 2 —H M & 2 WITIRENRIE 20 Tk, —FHmik L IREEAER -7 [HEE
Wl PMERLTOAEARZV. EERSEEIER L WA HIE, BESEE, WalcmbhTtiy,
BEOHEMIXIZE A EBERIROEN THDH E V> THBE TIERNTHAH. LA, ZOHEARIC
Lo TR END Ny N7+ — LD L OHERIEIE & KBRSA: O BIRIC O W TOERIIIFIEIZ D 720,
S UL LD EJH# DB A IO T Arnott and Southard (1990), Dumas et al. (2005), Takagawa and Masuda
(2009), 2 HLL T OEEM OB AFIZ 2V T Yokokawa (1995), Sekiguchi and Yokokawa (2008)A31T43L T %
2, JEH 2~8 BOBEATIC OV TITXERMITOR TV, Z 2 TARFZETIE, A48 L 6 #o &
DEETNCOWTEREIT, Ny F7 4 — LD RECHERE S 2 1~ 72,

EBIX, 4V /A K5 Ven Te Chow Hydrosystems Laboratory {Z5% & ¢ LOWST (Large Oscillatory Water-
Sediment Tunnel; Fig.1)Z W TiT o 7. PABE OEBRGEIE, RS 125m, f§08m, &S 1.2m THDH. +
—RE—F—TEH SAOEA M TRENGEZEZ L, RECKRS FICL > T a2 EHSE5HR/T
& 5. FHIRIR 025 mm OA TR A Y, SR D FEZERZ B A Lz, FEBRBIAARE O KIEIZAY 0.6 m ThD.
JEAH A%, 6FT, RENWLHIT 25 en/s ICREE L, —HmiE% 0,5, 10, 20, 30 and 40 cm/s & ZB{k S H 72,

INDOEREMTIE, ROLI 72Xy R7+r— LB b7z. 3725, SSR (Symmetric Small
Ripples): HARMIRIERR 2 FFD 2 kot Y v 7 v, EITER->TEY, HER 20~30cm (Fig.2 (), (g), (h)); ASR
(Asymmetric Small Ripples) : FExiFr ‘ “ . :
TR AR 3R e 7 v
F# 15em T, 352> T (Fig. 2
(b), (¢), (d), (), (j)); ALR (Asymmetric
Large Ripples): — 7 [Al i 0D 52 2873 85
FICHBNIIER PRI ) o 7 b . IR
IR, HRAY 20~30cm. WD
5 EyefR 23 Bz ook &
R (Fig. 2 (e), (k)); Dune-like ALR:
FEOEWHI 60cm)T = — DU >
7 V(Fig. 2 (f), (1)) THD. AN
i, RO - RO B2 | i ol par it the
TRLNENY F74+—ALRLT N S After Pedocchi and Garcia (2009).

Fig. 1 LOWST (Large Osc1llatory
Water-Sediment Tunnel) at Ven Te Chow
Hydrosystems Laboratory, Univ. Illinois.
(a) Photo by F. Pedocchi. (b) Detail
showing an imaginary cross section of




BHo. 2171, Z Ok REIE T, Dumas et al. (2005)%° Takagawa and Masuda (2009)23 ik~ T U5

VEy 7Ry RIZR LW, E, ERARERE and/or FEXFRIC /2 0 — AR O AN AR D DI,
JEH 4 FDClE— 7 RSy A3 20em/s, JEH] 6 B> Tl 10cm/s Th 5. WEROFE - KM O RS & bt

BLThH, BHIREWEE =R N RELS RLRNWERENHTI RN XD T,

025ugBTo6 (i) | 025U1'T06 0 | 025U20T06 (k)

Fig. 2 Oblique views of the bed configurations for each condition. Unidirectional flow from left to right. The
width of the window at the back is 60cm. The code on the upper right-hand side of each panel shows the
experimental condition; O: Oscillatory-flow velocity (cm/s), U: Unidirectional-flow velocity (cm/s), T:
Oscillatory period (s). These images were taken at “equilibrium” states except for the cases of U40. Both pictures
(c) and (d) were observed under the same condition, but two different states appear alternatively at every 1~2
hours after the bed configuration reached to the “equilibrium” state.

HEMEIEIXZ O LIey R7 4+ — 2O EZ TS, —HHR2 7200 em/s) 7y, £ 72 iTid 2 /M & <
Ry R7 4 — AOFREITHE L KIE L TORWRRZIE, HEREEE MR RENRIC L2 =—T U v L b
A U451 (5] 1% offshooting structures
72 8) AR (Fig. 3 (). — AT
BERFIULIED D &, ZONMEET
Yokokawa (1995)3 7k X T\ B AT
v TVORE, b, B O
TERDORT 7 E 3 DS EI S I T A 4%
H4E 1 (joined structure) 2789
(Fig. 3 (b)).

b & 91z, AUFFRICE D, Tl 48 - 68) oG (GRENGE 25 cm/s) 12X - TER S 5
v N7 4 — LD HE L Z OHEREME D & T/ o 7z,

HEE . Z ORISR R e R A GREE S 20340141, /3 : BIER) 220 TITVWE L.
SCik

Arnott, R.-W. and Southard, J.B., 1990, Explorately flow-duct experiments on combined flow bed configurations and
some implications for interpreting storm-event stratification. Jour. Sediment. Res., 60, 211-219.

Dumas, S., Arnott, R.-W.C. and Southard, J.B., 2005, Experiments on oscillatory-flow and combined-flow bed forms:
implications for interpreting parts of the shallow-marine sedimentary record. Jour. Sediment. Res., 75, 501-513.

Pedocchi, F., and Garcia, M.H., 2009, Ripple morphology under oscillatory flow: 2. Experiments. Jour. Geophys. Res.,
114, C12015, doi:10.1029/2009JC005356.

Sekiguchi, T. and Yokokawa, M. 2008, Effects of wave period on combined-flow bedforms a flume experiment. Marine
and River Dune Dynamics 111, 281-284.

Takagawa, T. and Masuda, F., 2009, Experimental study on formative conditions of hummocky bedforms, Proceedings
of the 6th IAHR symposium on river, coastal and estuarine morphodynamics, 825-831.

Yokokawa, M., 1995, Combined-flow ripples: genetic experiments and application for geologic records. Memoir. Fac.
Sci., Kyushu Univ., Ser. D, Earth and Planet. Sci., XXIX, 1-38.

Fig. 3 Internal sedimentary structures for 4 second oscillation periods.
Oscillatory-flow velocity is 25 cm/s. Unidirectional-flow velocity (a)
10 cm/s, (b) 30 cm/s. Scale bar is 76 mm.



Analogue model experiments on the landform evolution
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Interfacial instability and landscape evolution

ROEFE (LEEXE)
Norihiro Izumi (Hokkaido University)
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1. [EFC&HIC

MR I3k OF & IO BERIC L - T, M H
R BREICERS LTS (] 1) . KGR T, HIBRK
WA B2 5L 5 2 7K BETE OO JE BB 2 BRI 22 7E R AT O T
EEBWCHIT 288mE R4 5.

2. KEBEOHRES ' S "
X1 HEEE EFRKOERICZLS.

(1 &k
% b At %Ki liild Navier-Stokes J7F2 20 & K IRTT AN A7 L2 IR DB TR TRRE TE 5.

(ﬁ-v)ﬁ:-gvay+zy-£;, div(UH) =0 (1,2)

Z 2TV =(8/0x,0/0y), xB X OWIZLNEII T3 L OB 10 OFERE, Tidxk X Oy IS0 5 ik
DT " v(= (U, V), HBELXOZIZENFIWKES L OMFRLE S, 2IXEEEAR I bV THD.
WAL DI A &7 — N Z TR OB DO R 7 — VIR EREIIIZE VWO T, o FRERICH N D

R HIZER L T o (EEFORE) . i s S ORFFRZLITRAATEREND.

0z
= __ 3
o E+D 3)

T2 TriIEH, SIMRERETH Y EEE AW OB, DITHERDHE TH O y2leibi I E 9 5 & E
T, KA LA O SN IR O X O IR EHENE S FED T L L AL RWIEE, HEREO
WY D Z N TE D, HREOPENER T RWEARRED OB E R TRXE AN S.
(0-v)c=6-D @)
(2) BRIGLEE AT
EARREBTIITIRIBCARDORIRAT v IHFIET 2 K ) M4 E 2 5. AR RS LIt s -
KBRVRENERIZR D20, A7 v A3 ERAIMERET 2. SIBZEMNT 21T 5 T2 DITEAREE L LT,
k& 2L S EPIC—EHE T L ~MaiE T 2Rk 25 2 5.
FEARRIEICHEWT H T A IR E R T2 A 525 (K2) . FEBIIRO L5 ITEBEHER IS,
(U, H,Z,C) = (Uy, Hy, Zy, Co) + AUy, Hy, Z1,Cy) e cosky, V= AVe™sinky (5,6)
Z 2 CAITBELOIRIE CTH O MIBLERNT CIIER/ N TH D ERET D, EQITELLOMIEER, HIEELO
BHETHD. BEOMERQPEDHAZIND & S EELITRFH & & b ITRBBEEMICIERT 5. HIcADLE
FOICHET 2. L7cdo CONAD & EHARRIEITLE CRBRITER I T, ED & ZHARREITAL
EERVAKBHENERIND ZEEZEKRL TS, RG)BLV6) 2R (1)-WITRAL, ADF—F—T



2 FEACKRRE TORER X3 Eilhi G 2 REIR

BT DL, OADA—F—TRD X5 2o iR/ G o5,
L-a=0 (7)
I TLIRQLkEGTHRBMO TR, d= (U, Vi, H,Z,C) Tho.

KR ABLAE 7> D 2R EAR N ~1T3 5 Tl Froude 2023 1 & 72 % Froude BRFLENBIN S, FEEETA(7)A
Froude PRS- AU CREE 51L& FF 72 72 WO G (regularity condition) N Bk &b, Fiz, 70— RIRFRA LD Bl
MEFRI A IS RIRIERS O L T D &5, (DA, 2O OBEREM ST DML HT D DIXQ
BRIMEA RSB TZTICROND. TROLR(NIEREM & & bICQEBEAE L ¥ 2 B ERE AR L
TWo. RDIFEBREM oy HTRXFR TH 2 O THHTICH Z SIXRTTRETH 5. Moy AR Z 2E0b
UENAARBOTRE RIS U T TR O E A R JF 25 S 5 715X, Chebyshev 2N FVV2 AT RLik%
AW OEAEMBEICRE SELHERHVLRDS.

(3) fiRHTHE R

4ICHEREN B T X 5 K ) ekt TR S M- BT OB A O R 27T, 2 2 TR ARAICE

V2R AW ) & Froude BRI CTOJRHT AW IO ER L TS, WTNOEEHEN 00D STRED

HPHCOQIXIEDOMEEZTRY, kRZNLLEIZ2D LA Z ENb0D. NI RA L ROBERS 5.

2nH,
A= 8
i, ®

Z 2 CHATMRAKIE, CALERBEERET 0.005 205 0.01 FRE DA IS, DY 5 L0 K&V & HiESR
TARLERDTEND, WEBRBIKEDOK 100 5 £ /NS WEELIZRETE RN LD D. FloQiik
REMRDDIThk=04~208 FT, LTHITHIE L THEENRFUKED 300~3000 5 OHEELH e b < FEES
52 LD ZHBKBEEEORIFRIC IR T 5.

0.2

3. BHYIC ol
AR BT AR & 20 2 KBS HE O T TR IR 2 B i
AN AL 3 D B L M 2RI L7, BIRFUKTRZS .
Sem &35 EKBERIBRIZ 15m 225 150m L7225, 4.1 :
EBUT KBTS % OB IR B R TH S = & | ® 33; '
B XD & REOKEEHEZ B TS 53 EN L E - SRS

ool i [ 10

THs. B .
4 FEHEOHEERQOW I kIZ LA

L ]
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1. oIz

0113 A LI HICRA LZEAARAKRER L, BEREICEI2ER2HEEL2LZT LI, KN
FNFX— DN & R et e B e Sz, COZHEHET, BIRARBRALKFBREIZFEH L2 E0 D
WOMAY DFRFDFRELEZBEON, BRTRILX—OFMHBEREHELZ2N S L, KRE LT
EARFERICEL DT F AT —JHE L TOREEZRO I 2E5R2 VRN S K LEL EEZBND,
LU 5, 20 0fRE - XHBIEEZ XX T RILKFBERIZT ClcE—27 A/ Aimic kb E8—72
iz TEBY, HEICEBRIZmNINODOSH D, ATERFEE O & IE S S22, BEAFEIE O
WPEBENHED B D & T, RAGKFIIRRILBAFE X G, WEH IR B IEE R~ 7 M L
DOH B,

TOEI BRI AXF—EROBE EHERIIED L S b ZEBBEIT T EAI 12 2
DTOIITVERDBIVEMROHEFRHEET L, A AI v I EFE, V—7 ARBFFEOERIIAME
R LERERERER o CHE L CE -, BEZT LTINS OIMERBEEREICB VT b HERET &
DNV IIRETHY, BELBBREZRDEHIT D EEZXDND, ARH#E CIIIEE R R KFE G
ZEACRGL L, FEERAL 2 OBFRHBICB W THRBZENR EDO L H)ICEIRL TWD 00, £-45%
DEFNLE DR DDOMZOWTHEMEIT O, 2B, AWHE T, BEREWR TOIEERT IR KEIL
RBRFICINZC, Fil-2Bim @800 TREFMAM P THEMBEERE bE0 CGEmziT
Do
2. FETERBRALKRIMK ERFANE M TETE - BEXEOKERH
a. AHZ A KL— b (methane hydrate) : ¥ —X v NRA X K TH Y, (KEEESRMEIC
BWTERT B 720, W T EKAR H I EE IS W TRET S, FEIRE LT FEm &
770 F v —FEANCKRBIEND, BEEICE DR EFERICRTI U, Wi HRBREHm 3 T,

b. CBM (Coal Bed Methane : fRJ&H A) : ARIBIZWE L TWDLHTAEZAET D EH O, RIVBFFK
RE, ARBIIIZEOUBTIANDNEGEND Z ENAMBLN TN, 1000mLlEDAIREZ AKEDH D5 N
IEAHENI L CATL 7527 F ¥ V7L, KIKZBESTSHZ & THAEEEITI,

c. V=LA RA« vx—LA A RFUE LR DEAETICHMEL TWA T ARLHEERRT 5 H D,
PERNIARTFUE CIRALKFEDNER SN CTHIFE A b7 v THEEICBE L T W IR RN & & T
Wi, BIEEZ KPR HILCALZ 7 7F vy V7L, Y=— A« A NVERRT S,

d. BE'EH (heavy oil) : ¥iMENE K THEN L A2 20, BRIEY L TNLT 570, EFREICAKE
AL L CHERIT 5, ZNE TERIBARELE 720NN, ) OMEENH S L Sh
o
e. CCS (Carbon dioxide Capture and Storage) : B A A HATHEE g -CLlL iR O IFEEIC, T
SRRBHTCTHEH &N 700, (RK) ZEARE TS 0, BREFMAM FIFEO—o>T, EELT AHI
BCHE MRS | % CHEE S b,

f. ECBM (Enhanced Coal Bed Methane) : CO,23 1 fRJE \Z W59 HCH, 2 il S 2 MEE 2 Rr>Z & %
FIHLCCBMEAT S D, HADAEFED /25T, CCSIAAE, BRbTRMELH TR O&RE 2 R7-7,

g. C0,~EOR (CO, Enhanced 0il Recovery) : BFREEFLERHFIZHL Y % LIRAE & 72 o> TV DI A CO, (&
) ZHLIATZ LIC k> CHEH &8, BMBEE ST L 0, BRERMAM Tl oO&E b R-1,
h. Bio—CCS : M FREEIRAEM S % FHWT, HFHEAL7ZC0,22HCH, (A U HAEJR) HAERIED
B, RS R ECTRE M FAKTICERT D A 2 UV AERBEMIC LA IEE WS O T, BEE
FRFNRL H R RPEE & FEAESRAUR L KB EIRBH I D & &2 5 Z LR TX 5,

3. HEFELONMDY - BEEOEIM

LRI L, HRFEHEA A Z o RL— MNTFEE (BbLICEEY — XA b, T V&b
72&) , CBM - ECBMAIRIE, = — I H A - FANDOEEE, EEMIERE WEITRIIRE, T
SR E TR &), CCSHFRETE (RMEX — B XA MWOE, TAXE, KilERE) e EoHEfEy A
T o B AR RENT OBRIZIE,  FE B R /K 5 5 R RS BH 6 R oD BT B g oy A FRAT & [RIAK, HEREARE
TV, =l AR, SRITTYA A v 7 MBS PRk HERE LT X TV D R REAT T



BAEAZTOEEHEATLIZLENTE S EFIED, 20102 8), Zhbi3itrsr—% (=27, BE) , #
BYFRET — 22O TEMESNDIED, HEETITE IT3RITHBEET — & 2 W - BEEB MR
RN A Ay I HITEERTENE TR Z BB L TWD (EE - TR, 2009), F72, CBMIZ2 2D
AIRE DDA, HREBR AT AGmPEA S D, ELS TRERARBEORKRIZIE, JeREDAER
HEfl E HERE A OHEREZERIE RN AR T VAL TV AMERH Y, ZOHGEHANTE—F v e dn
IRBOSAAEWET DI ENTXS, Vo—NHRA - z— A AN LTI, BEEEDY—&
VAR T Sy a — b a— AR TS L) IC o TETCWDIED, RNiEE VWi H
AIEE XS b IThbil T\,

Lo —HFOM@EmE LTIRY EFoinson, XM meNEARBEREOMRHEZ BiET8E8X T
bo, AZUNA RL— NEHRER, TEMOZEKTEA, C0,-EORZ X T, AFFESCEACE ITEE
WNESDOFRAR « HAOBENRILLEZ Y I 21— a3 v L CEHMiTAMERH L0, IrlEENEI O
MARTREENZH ST HAMEND D, 2O, TETIIHERRE FHITREEET ) o 70 A
12174 5 (Robinson et al., 200873 &), HEKHEFIFZET U L 7 TlE, WhICHIEZMIZESMED
BTV TN TE LN RERREICR->TEBY, RPN RRREMRRT A =X ORES,
HWREE ROEANDBMIA L o> TV D, HEFREFIEE O RN B AFIEE LT, B E vz
ZRETT VT, Y—T 2 AR—RETFT IV T, Tt ARX—2FT Y 7  ERBER BB
AnbhTnsg,

. SHEOERM

FELERI ALK B ILR T, PERDOBEEITHK L THHORBALAETFNTETWD, &2, Wtk
RIFEAETH TIHFEATRWVWE SN TEELONIEREAEICR D, JURRNMIIRRE L SN b DRI
KEBEHER L IR TND (V= VTR - FANRE) , T2, 1ERAEY - ENFLEINTEEZLO
B, RIEKFER L > TWVD (AF A FL—1, CBM, EEMRE) ., ¥ 4bbIhnbid,
M= L X —BRICIE, HINOEFHOL 6T, HERFEHRICE Db WBERKLE] L5952 &
EEWT S, OO OHRE W I RN TRESES, HEFOBRMEB I OFEOAIZE b
T, HLOWREEZT D LT, 5%OIEERMRALAKFZEIRBHFECMERBR S E R~ O EWRE N &
FHEEZOLND, LI, BRx o & oS - FIELOBMAENEDLDIREALH L TX
THBY (MEPE ZRITCHMBEEOBMAICL 204 2 v 7 B, ARHERES L T iEw 7L
CCSIZ & ABio-CCS72 &) , MADIFIZ L HFE - FEOERIIIHHGNETATHA I,

Xk

Robinson et al., 2008, Geol. Soc. London Spec. Publ., 309.
EE - FEAT, 2009, AMEWEE, 74, 40-51.

EEE, 2010, AIMELGEE, 75, 30-41.
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Bed thickness distributions of sediment-gravity flow deposits originated from river-floods

and slope-failures: an example of the lacustrine Hiruzenbara Formation
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FL®IZ

B L A ET L EJIRHEREY O 8 JE M /54 1L <DL DRFTERSY, RHIESL 40, FaRBI%
A, T —RI72E O3 AR AR E ST D (Drummond, 1999; Talling, 2001; Carlson and Grotzinger, 2001; Sinclair
and Cowie, 2003 ; Sylvester, 2007; Felletti et al., 2009) . ZD>5, fxbZ<GROLILDDIIRIEER 7541 C, ZOHRIA
ELTCIIEHR DT H K F GO ER A (Talling, 2001) 728 N E 2 5T, FEEAYIRUT DA 2R Z VT —
RIS ARIE, ERANU A B AR EEE A B R THLHEHEE L 72D (Rothman et al., 1994), HIFROBE L~ =F
2—RDIDNT, 7TV ZNVEFERITHEINI7R EERNZ D LT 515 (Beattie and Dade, 1996; Rothman and Grotzinger,
1995) 728 D, T =R DA, FABREOETT ENDRONL M OT0, EREOHEREY TROLID
BliE D7 (hil, 2002), FEEIZIZENOD M DBHIFICE A /2L 128> TEELTZY, 7 A MELTC LB ESh
DA 7132\ (Carlson and Grotzinger, 2001; Felletti et al., 2009) . LU, A2 hOBIELE EBITIE R S T-HEFEY)
BRI HZENEE LN &, B OFHEA RN &0 DY, 57 RHERE) O Ja TR B 5347 DMl 2 > T
HISITODDMNTRTZBIfE TIT .

ABFFE UL, [ LR O FR LU 3 A6 9~ DM i | LU 23 E 35 B R HERE D & 0IIS, 2 OD T8 S B B 53 A D
BaEELDL. S UREIHAES VD N IRHEREM AT 35 B ClL, BOHERER, R ORI, ARHERI I HE
TEENDT=OOHIHOFHHOE S E, BIRSHNICB T D8RR, ZLOFRMREMERG.
BRERLBICHAE SN D EANFRHEEY

wr LB ORDIREEE 113, EIT Stephanodiscus komoroensis {EA7ST2 Bk ODIELE, Pancticulata radiosa b
FINDILDURFREDBETLD B G/ b7 Td. EARHERWIL, BIKE THE LOERD R 22 o (7
EREA~IREATRIRTIIBRIROZA 700705, B 1 3EENEL, MiEbEN2L, 2L THEDRHERmICE £
NDEEBAL A B DSHIREEME LI T 2EEB LA D DR LS L CWD e D, RHRIARE R E IR R 2 A
VRO EIJRHEFE EHEESID. —T7, B 1TEENHEL, RS RNZE, & ENDEERDN AT K MERE AR A
SNDHTERENBPIKITINE R T 2NA =7 F VIR ENLO B RHERE L ESND. EEICER S 5E
TIRHEAEDL, BEHEYET - T CIRZEAE RHEIT ROV, i B CRESB LB SIS 5. —J7,
BOKHIC LK D A FHEREIE, 2072 BEUTD 7203, 1000~2000 4EFE O [ CHEEE @ E o
—IRROND. LALLM, W IO B RHERS & A~ MEORMREER T ORI~ T |, B
JEfb - RSB DS oS, RO K2 HER B I HEREL T eV ) 01T, MIEICHESR RS N — A
TaT YR Th T ZERMHEES LD, bbb, ZXTHRESNDE AL, HERES AL SIS, A
Y IOHRLE AT 2D TWD.



EAREBEYOBEHEES T

2ODMR eIV av (2 v 7val 7628 454y, S &7 al 15914 4E4y) TR LT B T HEREE, AR RS
HETESNDZAT D3 106 & (Z) 35100 86 J& (S), HKEIREHEE S DX AT 28 |8 (Z) LT 40 J& (S) i B
7z, ZHHOFARMRITENTEECIE, BEERIRD 72 42(2) & 66 4 (S), PR 272 47 (Z) & 146 E#IE TH
5. FREEXAT OEIJIRHERE DS 7 |72 aTEL, SOIZHOKRZA T OFETJFHHFEN N S ©7 v a T 0D,
Z B a ARE0RICIEL, S B ar SN EEF G Le\ . IEBEE AL, 72T nEE %
BRNEOOD, BIRDRIRDZNHD 2 DOZAT THRRENWE BTz, §70b5, BEERIRD M EOE A0,
KBRS RT — RIS AR AT RE T D, Zb D B i HERE OBAEHINRIE, BRI B E I
IS IDD, WAKEIROG A LT — 2D DI HY, S AIEEE T, FFEDREH AR L TEZR 0.
EBEEESMORE

H—E X ANDREESE AL, BT NI E N RO BRENLEE 26N 5. —FH Tl %« DJFRIT,
Z OB T COHEFEARICH IRUKAFET D, T7005, SLIRD Ta E0 2 EOBRITITIELS, Za R<GE I3
725, Fe, TSN DM E DBy hOEIRORLEEICHIKAF T 5. IR OFEFIC I > TE, b A
(AT D72, FIEORBEEFF O ZEbHD. ZORER, IRA RHIEHL ST (Sylvester, 2007)2N SN DI &I
8%,

R ELTR OO B T RHEREIL, 5 ~DJEREALRFELL, EAHOERGMS . HRHERES TIE, Z2<DH
RER AR (BEME D7 1w ) RS NPT > TV DL OB %L, LA FICEBI LA DHERRL -2 L3 TARS
5. B —7e B 17072 257 URJE OB G, ik D 572 8 B2 B T D HERE & O &y MIBUIR CIEmER T
TORNOT, BIERI O ERL A 172 D Z L TEIUZE R B TR, ZNODRIE ~D /3L
HIET, AR NOBURE BRSSO BMRBALINC 2 5EB 2 b5, ETo, ZORAEMBEIL, #—vZ A
Iy a NI ES VD PR METE S T8 O J& JE B L 3 AT L FER S F 5 BB i T DT lh, FIEDZAIL T 4%
2% ECHLBRER.

YKGREIRO B IRHEREMIL, —ELTZEIET, TAZHIDIAATZD T 228613 A LS, B DO S HHY
ISV ZFUTREESE AT ST — RIS IZE R E N5, RO L1, T —H IS5 X EZERICE N LEOIL
JEIET —SInbEE SN DI LIPS, T2 TWEHIRRHERE R IC R T DAL E R ST Lo TR A ME" 578
(Sylvester, 2007), AHFFEDHITIL, HEEMTHOTIIBEDIMORE D S AZ RS, WREL TG a, &
HERRBOKIRIINA R =7 FIGRITIRDZEN TEFTITIARITIEB L CUED fIREMES G E TE T, —HOFREKIIX
I DAL DD, ZOLEITHHEBRY O &N +53 ThoTo BT, WIEICHEREM 23R D I REMED @ .
— 5T, BEOLAITH P OMIRESE LOBIFNIFEAE BN DITLHAA, BEOMADRD LRI LD,
s LRI TR AR LT KR D ROERII R IE N D IR NEFIR SN TNDHEE X TH RWEAS. T7ebb, K DIR
JENTIURERESLAELZRNEAGE 4T, BOKFTOBELGR T )23 ST — RIS 720, TOREREL THERRY
DR R U EHEESND.

5| A3 #k:Beattie and Dade, 1996, Jour. Sedim. Res., 66; Carlson and Grotzinger, 2001, Sedimentology, 48; Drummond,
1999, Jour. Sedim. Res., 69; Felletti et al., 2009, SEPM Spec. Pub., 92; Rothman et al., 1994, Jour. Sedim. Petrol., 64;
Rothman and Grotzinger, 1995, Non-Liner Process in Geophys., 2; Sinclair and Cowie, 2003, J. Geol., 111.; Sylvester,
2007, Sedimentology, 54; Talling, 2001, Sedimentology, 48.
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Landslide dams and their deposits from paleoearthquake : a case study of

Susobana River terrace deposits, Nagano Prefecture

BII=ET) - FIEE (RENILEYE)

Koji Hatakeyama, Takuma Ito (Nagano City Museum)

E4&k% - BIU=ET] (hatahata@fsinet. or. jp)

RHWEA L HT R FEANIREICEE LTy, KRS DTS ND. 1847 FOFNFHE (7.4 T, EEFlifEL
THEOTRIRY DRSS TND. T2 T, b OB EHERMIOFTE D, BETFHRLIANT b RIRY LHE
RSN, EORIRAHIFE T o 7o rIREMES @ T & NI TeDTHE T 2.
<REPIT R R T MY Hi >

HTERIY, M0 HH DR 5 AR ISR L (R 820m) |, Z ISR AN 1. 2km 12
Dlzo THITT RV IC L DIBHEEN L OND. ARETIIERTHE OIS £ Tk & 5 288 & 20 Bobaz ke
T2 HEEAVI L, HIEORENREEDBERI L HE—ET D27 A2 HIBER L TWD.

EOCAFHIER DR, 1RO CTHS 0 3384 U THEN N ZHEE 1k, RIRZ LETER L T, HRFORHRIC
£5 L, KRS DI L o T HHO) THEEAVKE L, HEEN DRI 4 o ARICKRIRS 20NE L Tk &R 4E S
TWb. F7-, YR MENHERAK) 205, ZOHT~DIZ X > TSIV KRS SO S IE
790m LHEE IND. A MBI SFHBR OB TS LT
<HACN N DTRIRS I HER >

WAz Tl TRE LT L 25, 4 S b BHEECERER O IRAIARRE A 7 5 )5 SH010cm OARRIHEREY) 2
FNE LT, L CHIR RN E S HEFRE L TN D Z & 0D, TINERAZEIC X 0 A2 U7 RIR S IMIOHEREY) & ik &
o, iz, SATOEGD Point 1 ZBRVTEDEFHERIZ L DRI L0 @2 Lnh, #ETrHRLIRTOHE
FCH Y, HTEEI S CRAE LI =0 (SN2 FTREMED S .

FHUSORIRS LIHEROJEAITIRDIE Y Th 5.

Point 1 : %4 F& Y 500m Fif - /o7 (B 790m)

2 BB DTEE ) 570 5 B 2 > CORIRY SIHERAS BT 5. FEECENI I k0 BUOHRIRE C, BRI
HT DRI 40em DRV « BERCH AN G ED. 20 M HATERIOA b vV h~HRibig & s
PO BER U 0 HRIbRE) b2 0, RV AEEOBI T I A BRI ROBE BN S, RO LIEARR O
AMSMC HEARAIE L= & 24, 519308, P.yr &V Y 4EEAMS S (1L - 25, 2010) .

Point2 : %5 F &V 800m Lif « 4557 (K= 800m)

FHEE B O A 7 ) r—2 3 UNEE LT EME O AT RIRY MRS EH 2 5. JEMIE, AR ER



lem DHREEI L NET, ZIUSTATHERRORE L7-E LV NBSER Y, AR B SR O8I -
Pihd.
Point3 : & NV 900m Lt « A7 (K 810m)

BREE LOBEREE Y, A~ SRR & VTSRt L NERE S TS, WL NEHOBEZIZARED
BRSSP E OB G END. FT2, oV NEHKD 2 FE & Lo g 2 Lo KRB e. BNk
BN D. ZOBIEO THITIE, B T0em DL IR G N TND.

Point4 : A5 F XV 1,500m i « A (FEE# 810m)

RIRY WIHERE) TOREMAY, FYEO S AT B DI ~HRIDEC, €D IR AL S A THERD
B ORI~ SV NERER Y, R A RS, EOBEHE, ARIEDZ < A BIVD RO B\ BRI E D
D, YR SIVRVHBRIDIE & 720, R 2> TRl PR U v b dl ogbon, kb arsd. L
ALIBR T I 2B TR ROBEE B D.

MRS < HER S5 Z S IXHEHIOER VBRI Ch o7 Z L 2R L TRY, ZOMSOEREMEITKE L V2
2. ZOREEIEE MEEELOH R0 I LD HEHIEOES & I Th 5. £z, RENZ HER IO
DJEIEAKI 50em &N LD, KEDESL L7208 LRI e o L EBE 2 b5, ETA LD LItk
biE, RERZ DA~DT N ORiEER R L TND EBE X HILD.
<RIRY DO LT~ 0 FAE DR >

RIRY IHER) O FLESBIZI T TEPAZEA <V MIIORERRIRIO R ST D & B %, FEEHOREH & HERIC
EHLE.

RIET L HET R AT D IFIRNIHIE & SERAE A 5D 578, FAHIOD K 5 700l ClE,  KHiatig~b
2 NI E DN THIUTTATRSIE LT TH S, LarL, Pointl~4 ORJEEIC HATROHEFEITZED &
AR E7z, Pointl ORYFEIZITSRD BV RIS IS S AU T e\ H B EIRORD S-ORE S O AN & &
AVTWDS, BEBIIIREN & 20302 Tk DL EH S22 FAUTEH Lav., 2D OMABE, KIEIZ K> Tkks
N2 3B 2 00T, WERILIED DRIEAEEOHIT R IC L > TG SN & B2 bivd. 202 L, WhEfA%ESL
HI2H LI FOMT Y LEIRFS, MOGETCHHIT 0 CRIEAESRAE L TV Z L 2R L TWD. MR T,
A P ClRBROHIT R 2538 SETRRDNESF R ChoTo 2 e 252 5 &, RIRY DETERL LT-HI 0 58
ADFRITRHIEE T > T ATREMED MO T . 7038, A5 FARE LRI U7 AR A SIHERE Y, 2k v Bkl
b DWARIEH T~ DA LTS (Bl 28, 2010) .

IR, SEOHFERAZFAHIRESE LT, HIHERDIA DD TWDD, RIRY LHEREY b Ofgtis4+
PR D 2 & ClREDOHIRAMADIEE S L TR TE 2 REED D 5.

<5 | k>
FRILEER] - REREIR, 2010, REFRACIGHO KRBT R0 BEE TIRA L. AARMEAE 117 AN RS R,

154.
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Stratigraphic patterns of turbidites in ponded submarine minibasins:

Implications from tank experiments

B af (FEXZEZHMEM) -B# x (RBXZFEZHRH) -
Rk %58 (RBXZKE - RERFREHRR)

Hiroki Takahashi (Chiba University), Hajime Naruse (Kyoto University),
Tetsuji Muto (Nagasaki University)

ERE - BiE &4t (Email: aaha3520@chiba-u.jp)

Bt KR 0% < CRZER /N RNFEET 5. FEBIIIRFILECIX, BEX A 7 ELichsk
THMERADEEO/NLAME TS 5 (eg AX ¥ aBWREAR) . IWEINGAKTY, (AN
EROME _EW TSNS X o T/NIBEANIER STV D (e.g FEWE N7 ZREMIEE) . E D O/NLYE
BITIRBIED 72 O THEFHEEMIC L > THE S 2BRICH DL EEZ LS.

2 — e XA MNEFER B D WITIREB T OB U THAN IR E TS, IRE I T ikl
IZEIET DRNCHERELTLE S DT, BEKRERZ T KA LND KD RIBERKHRNTER S
5. =07, WA/ TR, IREBTIEMASKEET D RNCHER Tt mO MR E D ~BIET 5.
IR, RV DZEEN L Z OPAZEMIE OB Z R 2T 5.

TRV~ O HTZHIHIFN TRV OFFHERFRIC L > THER R D724 5. IRETRIZ TR HF TR L
T — VR L RIS DT > THRNBHEFRF SN DR L 035 5. /INERIZHAT 29— o
IR TG TR L, ZIRMA R TR 2 — 4 A RS S, —J7, FrieiR
WM APICEK Z SR L, BB L TW W K & OMICHBRRm 2 BT 5. T7hbb,
MR OHIZRY & £ 0 IS S VT A TEIRETTE IR O WK & ERETK & OROBER T TH 5.
PAZERY 72/ NEE A D X — © X A N OMFIBIE TIX, 20X 5 2ledbBi8 (ponding) A& —E XA b
JE OHEREHIZ I L OV P32 — v O E KEL L TW A A[REMER 5 .

TEHULBIR D 2 — X A FEF A2 — o ~OREEZRET 2720, HE LI, L EITL L
b Z OSBRI B DN AT T VERTHEI L. EBRITRIFERFO—ReKE~ LY
67 (B 6.5mx I 0.6mx S 1.3m) ZHWT, ROFIETEBI2bhiz. £F, BTz
e~y 6 FNICHEKHAE = VAR S 6.5mx 1E 0.18 mx RS 1.0m)Z & X, ZOH~Tiihs
W=7 7 VLK (R S 4.0m x IR 0.02m x RS 0.5m) & @ E O AR AT CEE L. BET T AT
v J R A BEIRE 14% D& AEKE L IZT 7 VAKEO Bl s —ERETHET 5 2 &Ik
ST, 77 UV WKENGeERKHE = VAN TONEARKEEKE 25T 2EERE AL ST,
TROLIEMIEDIEE Y Th 5. EER, Eifn o OREREEK+ 7T ZF v 7 k)0 —Efkia
IZE D, JekEEEKRE=REmi)EZ —EHET LA IE. ZOXIRREOS LT, RBEHROZ
B F—U XA MNEF RS — N, ZOERICBWT, T ATy 7R ITIRET T O Sy



Z, WARKIRIER Y &2, BEAKITWAKZ, 77 VILKEKE &b = VERSIIAZE NG %, Tt
LTS,

WIS 2 EZ I ) — ROEREFENM LT L 25, RO XS 2BGEEIS N
(1) BRI ENT-Z — X A NI TR 2 A2 H O F N — MlT L & Lk
LA AN 22T 5.

(2) RAMEDEHIZY — XA MERTEAMRAE (LA E= >y 72y 8 0@ (Tt
fifti=7+—% v b) ~eBETH7+r—ky bbby 7y MNERBBND.

(3) 74—ty b-by 7y MERDO LHATET > T 4 T a— VA7 Vv I AT v TR ED
EIPEN Y R7 3 —LBNA L 20K L, FIMITIET L—r Ny RRFEETLMHARH 5.

EBHIT, JRAKEN EFHT D 4T T,

(4) 74—ty b=Fy 7ty MEFITTRET L0 HIZ EETE2RRT 5,

(5) Z7x—tkty b=hy 7y MERN LRETT 256, TilRE CORERIEMITELET 5 (E
HFEL 72 D) ZEeNdD.

(6) ¥—E XA MY =374 —ky b=y 7y MNEROBEBIEBZ KT 5. #l2IE,
AN B (FEBRBAAARS DK HE L KRR DZE ) THOLND ¥ — X A MERETHEIE, THA
7 x—t v MR, EAS Ny Ty MR, BB +—t v MR TR SIND. Z
nNoo74+—ty b-by 7y MNEROZEENZ, WATHIREIROTE, HEMEGEEE, JekiE
EFEEIRAFT S, BRI O & SIIIHERI IR & ek HE LRI X o TR E D BRAYE
PEIET D LD Th D, TRl o BHERIXEENIIZZORAR S OEBRLBERLTND LB
bbb,

IR HERTRIZ I T D BURVE R S OFE & 2 O%IBEBER L, /NGRS % YRS 3 2 Wi I bR Hh o> 1R
BRE T 1 7 7 A VIZEBRTRO b D, £z, ERTBESHIMEREBRAOET E ThIcE b2
DX —EHA NEFE— 0L, WK RO & CTOWRROZEE) LTV 2 OJERr/ 2 — 12
ZThEZNEX<HEBLTEY, ZoHRMTIRBREEROA — MNEFEZMET 5 ETiERDLNB L
NV, A%, BOMEKETITAF v 7R T2V EET LVEREZ S LI LD, TOREEZ 7 ¢
—/L REf &R 5 2 Lk Y, A NGERICKIT 22— XA N 42— Oz —
JERD HALDDTROWNEEE HITHIFL TV,



“RoSUTHEEHTEM LM ?2FE. TOBKRTDHLEE?

What is “the pseudo-slump-deposits” and its meaning ?

BES— (EfRu, hBERIREMIEIM)
L . EIEF— (tokuhashi-s@aist. go. jp)

1. IIC®»IC

AT UTHEEM L1X, AT T ORI TH Y, AT T LITEOR N CREERE R T ¥ 1L O
HRE EORME R E) ETYAL—T AL N LTRAELTZWEORE) - EHJEETH Y . BAEMATIC
AT T e AN—RTRVEPEIND ZEN—HKBITH D, AT THEMIL., b iainglimo’E
HEICHRET 2 2 ZE2 6N TS, AT THREMORERHZ2FEE LTI, AT 71k - 27 7
i« 270 TR e AT UT AT AN EDOWDLDDL AT U IREEENER SN TS, WICHEND DT
T —FOLHEICIE. ERROX I RAT I EENHERMICGRO NI EICA T TR ERET DD
M—KEITH D, L LEOEHE L, AT & 7GBTS IRBIROHERERE T b A& U 2 rletk 258
W DICEST, Thbb, WERRM ETHRE LY —E 41 boHIch, 20X )27 FHEEICE
R E AT OHREY N E LB L EZDICEST D, ZITIRIOL ) M E AT T B Y
SHERI)” & XN 2O XS REEBMOFEDEKRICONWT, PEMNREREZT T,

2. RF U7 L EHTEYRR OB

HEDN, 2O L) REEE#RE bOICE- T2 HRITUT, FRPER T —EXA - TT7FA K- %7
tyvarE#EBLLEZLITHD, FRO B ARMIZE ANV TIE, 1990 FARE T BHE THERN
T, FEHEAONRENRZ —EFA b« 7% v gL ThDHEEHHERIE O U EIEERIC
BHILIZ, 22T, 20O® 72 arTRHELWL— b v FROEFERRE O VRS0 o 7 1 O AT 72 & % F2#i L |
NS DT = & BITRERIIEAT 2 & DHERT P RORET 21TV £ ORE R Z I3 (1999) THE L7z, 2o
AN WOHERTE ORITIENT 774 NEZZHED L THLIN, ZOLEOMRTIE, 7774 b

MET Y RVOBERE TRAELIEAT U THREN L L, ¥ —E XA MEIE WET v XL &R
TIRETROH SV LHEN L LT, ¥ —E4 A MIE LT 7 T4 M OHEREERE L 2 Db 0 LR LT,

oLty va MCRICHEB LT-OR, BHEEOTRITRIZH 2 VT B li AR —> & UL OHRE
WA T 5 ERERRKHREO THETh 5, KBMEIL, EREEORNORENRZ— LA k- H
Iy vard LTHLNTVWDA, ZZICHEHT2RANREIZ, ¥—v& 1 MPEL L biz, HBOGLE
LRI, #—EXA MYELY BENWT 7 T4 MNEEZEETe 2 & TREOIT b TWD, fEITORE R,
ZIICEENTOWHKILKBEEZRB LT L12L->TC, ETHAOHRR LT, &HOBRER S MOEHIB
ZDZEWDNY, LT T TA MEE, HIRAIS AT REME TR S bR HIEE A S LRV DITR
LT, FNUTERTHHMTIE, 2RICHEE L TlFEOX —E X1 NMYBIZE(LT 2DEMRT HZ LN T
&, THRERRHT, BT OKIKECREI RN EIRE R ¥ — X A MY EROIREEZ B L L

G HIREE D DTV IR E TR T U TEE ISR R A AT D HERI Y, WL D DT T T A RO
FIRIZRSTND ZLRF— XA MUETORE2IEE R (RRHRAEE) (22> TV L00RBIE SN,
WTHHTAR=Y EUORTBEENL DX Y Iy a2 —EXA - TT7A ¥



TovarblN, ZZTEEINDGY XA NETTTA FOEREMHEDOBERIZONWTIE, G - 5
A (2010, 2011) THHi L7z, D%, A7 0 FIRHEBYNREBERIC L > THAELHLIZ LD, Zh
HAT T H EEHREY L L TRV, BIEA T U HERI & IXBI L TR D 2 & OB - EEMEA TR L

(Tokuhashi, 2011) , F7ebb, BEIRNAZOXL I RAT 7 EEHRMAZIEVSD Z Lonh, HERERE
BEOMBRICH > TCHIEEL2ET D, b, BHIERT VU FHBEYOLAIE. £ OHRESEIZZ b )
NWRTH OB TR SN EBEZ LN L I D, IREBIRICK > TER SN AT 7 EEHEEMOLEITIT,
MBERRHCHERIE THIER L 2 206 Th D, 5%, HIERTZ U THEW L AT 76 & UM L %
X9 2 HHEZ BRI L TS BERH A 9,

T, BREWRAZDE IR AT T ESHRW AR T 5 Z LIITEZERTLOTHAS I D, ZDI L
. IR OEER 27 F LTS BIZ, HD5RHTF T, EEEZ S > TWHHIEZ v — MRIZIES 5
IREL, MADRPICERYVATLZEEZERLTND, ZOXI Ry — MROBVIAZIL, JRELHEELT
=B XA NYEO L D RRENRIE TR < HEHICH oo T\ A 7o il T OREIIEICIH > TR
WA AN IALRLT < TOMRELTZLEZZBND, REIRICIV AL — MRIBEDIKIL, HEY
%D FTv— MROFEX — LA NHOTREBIICR D b 0D, ERSN DB T, P WVEIRE
. avRL— NRER, ROEMRER, BEHRER (ZENELER) ETHEEOBIELERE 515
M b . BT LD 7y 7oA b, BERE (FEML) BIRFISEZ Y HDH5EITIE. F—v XA
NROJEEBEE, HAGAIIE. T T4 NHOTEY RAEERT HICEDL EEXLND, Thbh, ¥—
EXA N TTIA b, ATTH ESHRYO 3 FEOMIZIZ, RRENCERZ2BER DY T OB
R IRERIC L DMK TAEO Y — MRERICHKRT DA BIENARE VWL BB 6D,

3. fEim

AT U THIEMIZIT, BIERA TV THREY OMIZEBTIC L > TEREND AT 7 &S HEREY b 7T
L. AIRECTHIIEHEZ XA T D2 ENEEND, AT 7 ESHREY OTFIEIL, IRE AR <
HREAER XM FPIC, HOFRMFTTMEORBZIL U — MRICBRET L2 ZL2ERT LR, Z0k)
RBIGIT, HUICAT T EEHEEY OB O R BT, 4 — 4 A MHOERERAABED ERST 7 7 A
FOAR E GEEEICEAD L EERBGE TH L RN EMR SN D, 20X IR — MREIVIAZR, EOX
IIRGEM T E AN = XL TIEREND D, IRBROTEIRAL LEE L CAROBETH 5,

51 ATk

TEAES— - ARG DURS - = HE—RE, 1999, FrindErEa s LA A IRV OFE — R4 —e X414 k- 7
Y vy a  OHEREFR - BELEAOMRNT. HUEGRAS AT H ), vol.50, no.1, 27-48.
(http://www. gsj. jo/Pub/Bull/vol_50/50-01_04. pdf)

HAES— - HARILE, 2010, ¥—EXA b TT T4 b - H 7y aAlBlbildZHD mud-—clasts %
4 Tpr debris flow deposits (debrites) DEKENZPEET B FEA—FLR—FF 2, AT 7K mud-clasts @
PEAR & BRI DWW T — BARHERE S 2010 SERIER S 7 0 7T 4« lIHRE T, p%SB

B F— - AARLE, 2011, F—EXA F-TT7 T4 b - T8y a8 HmEOKERBIRERS X
QR 7 U TREEH Y ER~ Y R 7R FOIFIEICDONTO—ZBLE—FBOFHE AR ER L OERO
ISR RKBERE OB D —. AL 23 F A MBS ETMESFEEE - 0 RT T A - 8 NG
5148, p. 46.

Tokuhashi, S., 2011, Slump-mimic deposits probably produced by turbidity currents -Close relationship among the

turbidite, debrite and slump-mimic deposits observed in the turbidite-debrite successions in the submarine fan deposits
in two onshore Neogene-Quaternary sedimentary basins around Japanese Islands-. IGCP the 5th International

Symposium “Submarine Mass Movements and Their Consequences”, KYOTO, Abstracts, p.93.
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Rheological properties of debris flows on Mars
B T CRERRE)
Hajime NARUSE (Kyoto University)
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TARITHERE E RO —FETH Y, BB ORE T E Thx 2ot 4 XOHEREH DL £ 0 Ak
(HER ETI3ok) SEA SN, EHCI > TRE F RN T8 S 2 S LTWD. HERETIE
TARITRHAREPU KR ENE onT Lo THAL, ZOREBMEMICLV AT Y =% L6
RHEZFRFL T, BES LB EIC e — 7 ROHEFREREZTERLT 2.

IR - C, HIER/ZI T3 <, KEORBIZS HATRMIZIZEL L7270 ) —k K OFERHME
MM TND ZER, EfHG R R EROMIT BB 6828 > 72 (e.g. Malin and Edgett, 2000) .
KEOH Y —1FE L UTHEEEROMBEIZ LT 30° -70° oMz mL, 7 L—F—OfllEE - 7 L —
Z— ORI« KRB WP OMIBE - JE D Lo iRt (lee side) &\ o7z Zuphm BB S U
TWa. AU —0 EFEmIEMH R A 60, FiimlidEmR (m—700R) AR I TWS. H
B ECiX, JEDKITHUE O T ) — 3R EDOE S L < ITHUT OIKOREFRITHE S AWK & 72> TEkY
KETHREEBEO 7 a v ANRFAEL TW D AREMENRIBEI NS K 91272572 (Costard et al., 2002) .

KEBED T HRRHEFED DR A NEE ThoT-DIE, TNHRDR Y BRI S v rlREYE /v
O THD. KEOKMBARRIE D% (65-75%) 1T KBERBITREOKP IR E T Th -7
Noachian ] (94 1 — 3 7{&ERD) TR SN TWS. —J5, HU—HIBITIEE A EIRATE 22D
EZTTELT, BZOLMERE TFEUNITIER SN ERNRBENS. b, EFETIE, b
PTOEKBELUNOBEICH AV —NEE L WO IEB % A & 7- (Dundaset al.,, 2010) . & L,
KETTHAWMBBIEBIERICEAEL TN D LT DL, KERBMITITITS BIRIKOKBFEL TN D
2, b LIEMRIOKDOFBMENEE Z > TWD EWo Z &2 5. s, LRIROIEENCIL, HE
T2 T TR LM ODOWBHRLE L SNHTDThHDH. L 2AD, BIIEOKRERTIIIETICE
WO TH Y, BKITFEEFE LRV, £, KERBOKEITIAINIZIE 500 225 600Pa F2E
THY, KDOIE[THD 610Pa z LI LHKEL TEIS>TWD. L3> T, {RIEOKINKERE
WCHFAE LT D IR 22V E A BTz,

FNTIE, TAREAREISEIKIZIEZDLRZDOEA I D2RITHFET DL LT, ZOREKD
KIZKBIZAMEHEFFTE DDA 022 KRIZBIT 2 LAROHFENDIE, 0 X 5 ZeiEiinkx
LEE NS TL 5. KEO BEREEURME (3R % 500 45/ T 15-45° DA ZEE) LTz 2 L 23
ESNTEBY, HEEERESKE < 2o ZHEICH - mfGEE RO B 25 2 TR KO
IZEL, SHICHIRIZEA LTV ZERFEOFHIEIC L > TRKUEPHIML T, KO3IERTHD
610Pa % #4 % 7= Al REMEIZ 5 (Costard etal., 2002) . L2xL7R08 5, H U —OERBHAE BTV
HET DL, D oOTOBREEERAG OLLTETITHRIRO KON ZRD 5 Z LIFTE R0, BHEDOKR
RIETIE, REMIICHFET 2KMTO0DOJREATEE LN THHET LT TH Y, RIKOKPE
CRAREMEIEEZE 212V, 77205, BUEOKRERBIC LAREHPFET 20 ThiuX, ZAET



DKRBEREN ST D HIIRE S BEIND T LITRD.

—HT, KEOHY) =2 {E> TV LD LEAMLSIO Tt 2 TH L & DH bIR@. T
U—&n—7RHERRZ MR- TV D O (BES) S TH L & DB, Kb LT M(LRHA
DIKDRAEENRK TH 2 & O, AKBEELTWDIZE X, EHS L <IXEMEO ZBILRFEOFER b
BIRL T2 & DfR L, ZEEROEHMPIAEL, BETOHHERITHRNTND. ZNHOMNEL
WeT 5 e, KERBITOITYEE - BEREETHY, BIKOKITRIVFELRNI LIZRD.

D CREZ DT D2 LIE, KEORESEMOIFELEZXD ETHHEBELRBETHD.

Z 2T, KEOTAWRIZET 2iim~ R e Bl 2 20 272012, AWK EIC A
FAELTWD LUE LTz ETEOWMENVSEEHEE T 2 0T FIE 2 RET 5. AR T, A
B LR L LGRS AL, Z ORENRFIEIZIRAL OB EE - REHELRE - BRIRIG IIC K-> TRBLEND.
HEETEIZLL T OB Thod. T, fLEDONRT A= —&FKEL, KEOEINEE - HERMED
bETHEAROEIEY I 2 b= a 2175, HEET /L E LTIIE T AfiiEE 7V BING Z £
L7z (Imranetal, 2001) . RiZ, 5 _EO HATHEREY OIIR & EER D KR THl S 7z v — 7R
Rz d 5. 2 LT, A LBIEOHIBEOMENR/NE R FTHELZKEL, T A—F—
DO b 47 9. Bel{EFHEICIE Nelder-Mead © > 7' L v 7 A& WD . BLFEO KEHE % HH T
EHNTA=F—ky NI, KELAROTERMEZEHICEL THDETTH5.

HEE S IUTe ARG EN R 2 IER B OIS & IR IUE, KEO LAROEEES, o7
22 RADFEMICOWTEEZED D Z ENTE LA S, LIZ, Levyetal (2009) (2 & - TEHIS
NIEHIET — 2 IZHADNWT, K250m it F34 5 hAEHmB Lics 25, #HEE SRR
755.27 Pas., FEfRIRJ1122976.6 NIm2 Th o7z, Zh b O, HiEk Eo—fie Ao B
PELIFE—BL TS, T72bbh, KEOr—7RHBILRKE EL ARICE >TSS 2 2
ERIREND. 2120, KEGATEGEEIBIRORBFMEIZ L+ NI R > TWRWE®,
ARSI O T mt AT L o> Tr = RHIEN TR S e & ) AR B RICHER S 7o bl Tl
. ST, K02 OKEOr —TRHE 2 it U CHEMR R T — 2 2 & T 5L L b, & F
SERFA T ORISR ORENREZ FZER - AR L > THLNZL TV RERDHLHTES .
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Sediment source of hemipelagic mud in Nankai Trough and its temporal change inferred

from Sr-Nd-Pb isotope ratios and grain size distributions
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IODP %5 333 YIBEIMHE T, S B MFEERT 7O Site CO011 [ZFB W TEIRE N, IEAIARBT74VE
W7V —b Bt 73 EHE, TMa LUEOHEREFLER A T EF IR L TS, 2Ok 3.5Ma UL
BTt i B84y (2 7 TR EE 120m LAYE) DK 6m B 20 3EHI-OUNT, Sr-Nd-Pb [N AR & T3 EE, R FEAE
D IIHTEAT ST, RIEESHTIE L 73 CIT Y, JERIBEE, RINLIARLL AT IE, IRERHE - 32 17 W 25 IR 72 & /K H 3k
DR DEBERET D20, IN-HCl TG L3 2 O e, o ofE 5, mifEsT 7 o Em e rE e i s i
TEREE ) & RKEEDHLO R EEDIR G THY, T DHRIT 3.5Ma LIRS, BRI LI 8L CX7=28h3 5 o7=. 3.5—
3Ma, 1-0.8 Ma (25 T, Sr-Pb RN 23 < (FSt/*0Sr > 0.712, 2°°Pb/***Pb > 18.60, 2*'Pb/***Pb > 15.62,
208pp/2%pp > 38.85) , Nd [RINZ AL ITAEL (eng < -7.5), KEEDH15ESe HHEDEITTWNZ L0, ERPDEH G- RA E W
ZEDNRBEND. ZNHOBEHIRLE DIXH DX (BEMER 22) R/ ESL, EID K IREfR L O E Cotha )
HZEEFFNIT S, 1.1Ma, 1.6Ma, 3.2Ma OalkEHE, Sr [RINLALMEL, B ARSI EOE AFHIZ—XIMETHD
(*St/%Sr < 0.707) . ZAVHOFEHE LLERATRLEE AL (I : 5.8-6.30) , KLEE/3 A0 DB FEMTAE @I END,
ElX R DMEH O T CHERE L T2 EDVRIB S, KIWKDO TG REWbDEE 2 LD, S BMET T OBlEThH,
MY EO K UAT A G e LRSI, 2SO OENT, YSr/Sr 1 0.709-0.710, ey 13-6.5—4 T,
BIlEKEZFNZENO IR MEDO B I ZH R OETHS.

KWK D ENFGRHEESND 3 5UEHEER 2 17 BB ORI I X I T 7.5-7.9 ¢ OIRVEFHICINES -9,
(b5 [RNL AR R DR I Z LD RMNIT R CX DL DT 5. ZNHOREHZ T TAHLE, IMa & 3Ma #8512tk
TP, RLEE A OB R DO AL TR B, THDORENIAGIR L ORI DR H R - T- Z LDV RIBEND.
JCHEBEFECIE, Li, Ni, Rb, Cs, La, Pr, Nd, U 8EIL 724 EbZ R T. 2O TTEROERE X 3.5Ma 75 3Ma
T TR FL7=dE IMa 1200 T ERL, IMa LR EHDNIH TR T 5. RLEFRFHE CIEEE AR D
%z <L, $¥1Z Li, Rb, Cs, U EOFHEIN TR (>0.7) . HEFREE A IZ &> CES N DM E OMHETRDN 72 5 A 6E
PEDSREEND. —T7, K EFEYE(R 2L Sr-Pb [FINAALL L TE, Nd RIfZ AR LA OIRVEBIZ KL (r>0.7), EIbD
FENEINEETTIANILIRDZEE /T,
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Coastal change in Kujukuri Coast at the 2011 Tohoku earthquake
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W BT 2 HE DR ERCHER OB AL LT 2 BRI, —RIICITEE O & S RMFEOTIRTEDR, H
PN IE B OHTE SRR R & V. AR T FER B AR O LU MR Th b vz b s
KPR HUE OHEBE I & DR W CTIRET 5. L HILERIRITRE 59 60km D 5 57220 0
FoIk 2 R B R Th 5. BIRARIEL 1,301,750, SMEEIE 1/150—1/200 TZHER RN 20 5 .
PR ST, UL R RE PR O BRI X0 AR, UL A B R, EAME, B, A
Mk, VEM, WETHAZEWR, W, I, BT ER, JRTRRER, BT T LR
MR OIHCENT 2 5. SUHILRIERILES, BoOUEA~Y, YER)IN O &L S HERNR T2 Ok
REMBEMAE LV, EATHES K& SEA) NS RIREEE IR - THE &K 4n OFFRE
B GBFREEVER) 2, 2 X0 loniE & ORICIEE S8 2n OEEIAH D Z i m CHikerd
W< KIS, MHEARKR R E <, EERREBMTIIMEREZR I N THER S S
NTWD. ZHUHEMRFICERT HMHE CTH5 L RAING, KRB, ~ Yk, BEEE, 5255, e
DOV, W, filikZ S THRESND. REOHMBEITEEOmS L, 2D OMRERD
BIEE -2 OITHRE TORBEL ZI2 X - TR > TV 5. A Mg O E B 138 E & T 2. 09m—7. 89m T,
RIS DIFCHEFEICEL 220 (R ; Bt 5 AR R i & RFRA 7 v— 7, 2011). LT
IR ORRE - RO EEE LD & - Bz B U EE, B, Rl CEEOR S &Rk
EOEIDOHDIZSO Mo ed, TORHAREL TS, REIRBERTMICHRTHL (K
1), - B EREERY B 7ZEBIZEVERNE ZAICL 5 ERRCEMRMMZHE Y, ZDHEIZ
FRICHIRHERE 2 5% 3.« PORIERL Y YRR SO S L0 E <, BiEEEORBEEZ T2 005
L5E1E, 22O HMAE (72 2 IFEHEGHADSLARAY 07 E) ICEEITEPIIIRIVAT
(B12). - HEOmINEY 2 ELD bR PEEL D9 20D b 20IGAITE Y AR ETAD
AT, ETz, BIEIICE VSN & B 2 DD EARAKEE A /IR ICBE IR S TND. - SMEIC
TR FERFL D L0 2L OBERIRAEAEL TS, WICZO XU THlE L7 I L0 ik S 7o HE
BIZ oW TR 5 &, BRI 1. 5em—2Tem T, /58D LWL —BHIRID 22 5722 0, R A A
O IEY R ORI E B BIATEANRO LN 2L b b 5. 20 EEIZIEE O mn FBE O E R
DO, ZbR 2BETERLIGENREL Y (K3). R EHICITI L M) v R0, HERWIT
EFE D TR WELS 22 MRk d 5. T HIEEOE O TIE, 9 1. 5em OHERMR K ST
W TEAETRE S AT RARRE o> Tnie, E£70, FRTIR T OMmRE & BB ORICHERE L 72
HEI HEREY) 1300 55em LR, BB RICHBTCIRA AL 2 < GMBE &Ny 7 IRRITE
A b OB~ HRI R A DV, HHEED S REEY A XOVEE NP EHICHTIET 5. 2 2 T
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Relationship between the tsunami inundation distance and the maximum extent

of the sand in Sendai Plain
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Daisuke Sugawara (Tohoku University)
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HEI HERE A O 22 53 A0 1 T I &P 2 HEE 5 SRR CH D5 (Jaffeetal., 2002). Z D72,
HEY L% O FAA ARG FACEE SN T, EEH R E R AR R OBRSER ST (B2
Maclnnes et al., 2009) . HEELH% OFIERR TIE, #_LERREDK) 2 km LINDSGEIE, £ OF) 90%LL
FCHIEHERI DA LTV D 2 E R STV D (B2 1E, Maclnnes etal., 2009). L»L, #E
FEEEARI 2km 2 25618, ZNETIEEASERINTI R o7z,

2011 AR B H G ACEPE M IR IS0 O HER AR L 725 2R, K 23 R S m LU T O 7K
HTH Y, KBS D RPFTH 72 E 2 FR< &, HR TR 5 km £ THIRIFEIE L TV 5 (Mori
etal,2011). D72, 2km 22 556 O LIl & MRV MR OBRLHR TE LB D
% (Gotoetal,inpress). LA LD X 5 RMBEEMND, AHFZECTIHIIEFEELEICENT, £SH
0.6~4.0 km OUFFHHR L ERTDH 6 DOWR (LB, E, F, I, M, S) %, Mi/E#kH 5 LR E T
BREL, 2011496 AL 8 AD 2], BiHFHEZIT 7.

W ERRFE, Fox OFRERERITIN A, AL RSP HE A G RIgE 7 v—7" (FiilH) 22
BT LTz, Fo, NLEEMORELITRET 572012, EREEROFREGR, 2.5 550 1 #iEX
EBEBIZTELHRY CnOEBET D K91, WERAGM ERAE CRIMARE L. 2L T, &H
i ETK 10~340 m MR IC G 140 MR TE y MEHIZIT o7, £V b T, BEHEREY OB (G
TEFRSL 0.5 mm), RifE, HEREREOFLHEZITV, 2V TRIE ST OB Z 8B L 7=, BUBHE, R
yAREREE (BERERTHESR SALD-30001) % AWV TN 247\, PRI L ORI E A &2 FiH L
7o Flz, By MEHIHUSZ TE DR I N—F2 L9518, W0 bHM IR £ TS M
Ashtech 184 ProMark 3 Z JHUWCTHUZHIE 24TV, MM B4 A #fv 7.

FMFR T, WEEIZmD > THEE(ET 2 8IE 0.5 mm~52 cm ORHPRIRD ~tHLkiib g &, whig o b
HICHERE T2 0.8 mm~6.5cm D7 LA ~I/L MERBIE IR, AR TIE, BE>0cm B L =05
cm OWEDOHAARFUCER Lz, T ORESE, BIE>0 cm ORSJE O3 Ai A 138 ERR & 1FE—5 LT
P, JEE=0.5 cm OWREO5AAIE, HIBRE BRSO/ 3 km BREPRA TH Y, HEH
FHREECEIE>0 cm OWJE DA & 1X, £ 0.6~12km DX ¥ v I RBIE I T,

EIED (2010) 13, IHBFEIZIRT 5 869 4 HBHIEIZ K 2 EIE =0.5 cm OELEIYE O 3 MR %,
YERFOWHFARD D RFETH 3.0km TH D EHEE L THY, AFFEHR L OBEEERRBOLND. 272
L, HEHEED OGS, HE, WH, ERIN DR ORBEEHE, FIEEORNORIITE - T



ZRRICEALT 2 Z LR STl Y (%7 - BREF, 2008), 41, MM CHIE ORI, HEFEY Ol
WIROHEES, THBEHETLVOEMREICL->T, KVEMLERE LTS RERDHD.

X [N

PRI, JHRBFEEGL, 2008, 2004 41 1 NIERENE S OB HERTDBIFEORGE & RS, HE{EMERS,
114, 599-617
Goto, K., Chagué-Goff, C., Fujino, S., Goff, J., Jaffe, B.T., Nishimura, Y., Richmond, B., Suguwara, D.,
Szczucinski, W., Tappin, D.R., Witter, R. and Yulianto, E., New insight of tsunami hazard from 2011
Tohoku-oki event, Marine Geology, in press
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(abstract) in The Tsunami Society, 2nd Tsunami Symposium, 28-30
Maclnnes, B.T., Bourgeois, J., Pinegina, T.K and Kravchunovskaya, E.A., 2009, Tsunami geomorphology:
Erosion and deposition from the 15 November 2006 Kuril island tsunami, Geology, 37, 995-998
Mori, N., Takahashi, T., Yasuda, T., Yanagisawa, H., 2011, Survey of 2011 Tohoku earthquake tsunami
inundation and run-up, Geophysical Research Letters, 38, L00G14
BWRKE, SFCE, IARFHH, BREMA, FHER, 2010, @EOEEGOERET « HBHT
OIEBRRA & I OHEEIZ DWW T, R TR e, 27, 103-132
AL T RSP R & FIFR A 27/ — 7, 2011 4R SRS AP i Lz 12 B3 5 4 [R) B it
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Relationship between tsunami behaviors estimated from location and size of boulders and

onshore gravelly tsunami deposit
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1. [FC®IZ

Hufg AR AT S AT R IHERE D > B 1, 825 O HEE ORKHELFE R FREIR 22 SRS et A ol &
M2 &N TED. L LR s, AR 2 Mg T CRRIET 2 7o DI T BUHH R HERY) & RF e i3
L7ELT, TELHLRTEZL OMRAARERTLHIMLENDH D, ZE THE STV D BUHHEEHERY 01T &
AMEBWETH D DIx LT, BYE Db DX Nanayama and Shigeno (2006) 72 &2 < P L. —
J5°C, Bruins et al. (2008) @ X 5 (CHUEHERY &5 2 55 BEEHERI I3 LIZ LIZHUE P25 R0y o T
WD, BRx PRI O MR O AT S 2 L1E, HEHREMOZEEEZ LI T2 Lichk Y, HE
R COEMHERD ORBED - OICEEREREZ 52 5. 2 2 COMEBTHERY & 13, M~ KB TR S
NWEEZRTHE TR SN O Z L THY, BERICEVITLHN BB L IERFIL TV 5.

2. ARAE

2011 4E 3 A 11 H O F AL T A FEEF IR ENT I K » CTRKMEE 2 %210 7208 TR E i B E BRI R
WTHBIHIFAE 21T o7, 22 Cld@T 28.0 m Ol E&ABII SN TBY, WER»HH 2 km (2o
TIRAKL, HMICFH I W2 B R N B 7=, S OIClERMMENOEIEN TE a7
V= AT P IRy RN, BOREOEBLZEITH LR o7, G 380 MOEH (> 1 m) OfEX
GPS Trigk L, Eiih - hidh - Hlo RS, R#hodm, BEZHEL, EREZMR L. £/, 91 km
DR A TR E L THIERI R ATV, JIFR Eo> 34 HR CHER) A Fidik L 7.

3. HR-ER

L RIOHN CEMRSNIZEEEO L, RRKEREOLOIT 460.9 t T IUIBH RO FHTRRO = >
7U—F A THDH. AATRRKEEOLDIT 1432 t Thoto. AEIAE L7 EEIZEE L T DO TR
<, HHFIATHEP L TUFEL TS, BEBEORMANZRNNL, B2 6 < HIBRERIC X 27 - fim oz
ERNRE EE 2 b, BRICITING = FEeiRdgE (1896 42) LIFIDAFET 2 &L STV O EEEA DY,
IHEIZ 8 DI TV DN, SEIOERIZE > GEENZEBOEER IZH Y, FlEzlRLTnb, 202
EDD, BELIREOHE THLAEILFE L LS REBOITL EFAEE T LIS .

FREDZ < DMF IR LT DAL B CHEE HEHER Y DO S8R - BEY A AN RIISAD T2 LW O RERME D
e (K1 (@), (b) . EEERERLTWDONETIE, BEEREHEEYORBEIT 1 m 2852225050,
HEREDPICE ENDBEDOY A X REW. —F, EEEOD R WWNEEAITIIEEIEN 5 ecm ~ 30 cm T, &
NHBEDOY A X b gy S (K1 (o), () . ZAUTERE OFGEAEE L7 S CEEEMERL, Thé
EIEFRFICWEBE DL HEE L2 Z L 2R LTV D.



BRF O HEAEDIL, HREAOWE IR O I WELFE Tl O ERIIFE 2 R OBETH Y, WERND
KBDIZONTHEOEHEZEITEAD L TnE, WECIREOHERE D IEINT 2 & 5 NSRRI LB R 23 i 5 1
7o Eo, WEHRIGIWEIPACIXRAEY CHRBSGNREL, BEIIELSERH DL LOORKE LTIk
HEEm b o, 612, EHOHEBZ R L TS EE X LWL - SbOREIENBIEZ S D H
RbE b,

SERDOFEE

TR D K 5 7kl D ZEE A3 BUEIHEREY) O JFIE « K EZAUIZ E D & 9 IRk S35 230353 i
HiuJE T O EEEHERE ) > Dl E O O 8 &2 RN D AN H D, 41, Goto et al. (2009) Dt
BHEIZE T, NEICHT bR sT-E#E» bR X ZOEEOWEE RFEEG VD, EEEKHEREY & ORB%
ERGETS. XY, 3 A 11 AOHRKICE2EBOBE), WEOHEREZ &2 FRERTTT 5 2 L 236
ThdEEZD.
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Tsunami and Tsunami deposits in Kyushu, Japan
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2011 4¢ 3 A 11 HOHALH A AR DR, BRI T 2L L D —EEE>Tw s, Julick
WTHEHPEIC X B HELEEDI O OIS N T S8, iR & LR 2 LR FEH O Z L oDBIRTH 5.
VAR, HE RS Db o 72 N Z OERBHISE TOFHE TV D OEEHEREY 2 R W32 N TE 2,
T, 2T b oA NT WL, HEHEREY 2 E03H 5, 22T, —ETIEH 503, JuMHL
I B % HEE & B ERE IS OB 2 BT 5.

1. 7L — I RE S il

—MICHEE E B ZE. 7L — FEHEBIZE) S D%, B W TS ZiUdflstcidza <, HEE L
Tk, BBV LDTH 2, MBI, FEiFEL 7 7 OWERENE . ZOMNEZER & $ % HiabEiz L
WEUIRHE Z A I TW S, FRC, 1662 SEDONFTHIE X, FRTHAED 200 HIHEL - EINTWDS,
ZDIEH, 1707 FEDO W - HRdiE - MiEEEHOEKHE L L THIS LT 3 FRMEDOBRIZ S K7,
T HHEER L TV 528, HEOHMIIAHTH S, SAIROMMNIGAE S D7V — 71k, Ko REH
HiKKEET 2 S OEHERY 2 85 L T 303, Z Dftdsh EFEFI B 2 O BEIRTH 5,

2. 7L— b NHEE ISR S Hi

1596 4F 9 H 4 HICHREL 72 L SN2 BEEBMETIX, WEICKZEIZ0ALRD EEbNTn3,
ZOMERIZ, 2D 3 HUTOBREFFHE (15964£9 H 1 H) LHRIchREERZEBRET 25D THS &
INTEH, ERGEENEELZLINTVS, ZOR, BEEORIFFEICH-7-E I3 NEE EANE
PRELIZESbNTE D, BRI K 2MHERELRT T, MAEEKEICX 2505 708 A& INTWw5,

3. KITEENCAE ) HHY

SIS TRBIEE D KN WG TH 5. RABEOBENHELEL T 5DE LT, 17924 5
H 21 HICEEILD B WREAE L FETh 25, Jaud, TRERZIERER, LEnTsh, §l
F o IR L T BB EH O KITEENICBRE L, NEOMEE (BBAR) DRI K SHEEF4: L <,
PEEDIERL T 5. KIS, LI & HEE & SO TIER 1 115000 NEEDIRTW 5,

Z DAl b ZBEER], KRIERRUICE VT, BIREROBE D KITEEIC A FHEBFEL Tw» 5.

4. Z DDA

JUMTIEZ D3, il 6 T LB T2 IO R TRWIcB T, i EE 2 o N 2 HEEY S
RwzZzsns (WEIE2, 2011, ARESRA Y —#FK) . HABHICE T 2 3R OREHFIZZ L
D, AL BRVIRTIE AR, FRC, RO HARICE O TIE, BEIEFES 2 ORI ICHERINTHRET 21
JEHIE D 22 I X o THEDRAET 27 —AnEZ o3, SHRGWEINH & 2 o N 2 HERY X,
EDXHIICLTHELLZDDEDY), 5B T 2083 H 3,

L, HEEREOWIEHEREY O P 4 X 7 4 3 —idkBlo _LEiHEHEREY 2> 6 . £ 2000~2500 4ERTIZFE
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Characteristics of turbidites formed by
the 2011 off the Pacific Coast of Tohoku Earthquake
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Sedimentological subjects of the 2011 East Japan Great tsunami disaster and
reconstruction from it — with special attention to locally different nature of tsunamis
and tsunami-currents.
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Experiment on combined-flow bedforms using very fine sand
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(a)T=1.0s, u,=243cm/s, u,=6.7cm/s

b)T=1.5s, u,=222cm/s, u,=6.3cm/s 5cm
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Millennial Environment of Sedimentation in Lake Biwa

from Analysis of Carbon Isotope and Grain Size
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Dune morphology changed by multiple flow conditions using a numerical simulation
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potential) /DP (the magnitude of the vector resultant of drift potential) fEIE % fif 7=,

3. R

HEERORET: . 82O & AT AR 2D ERRE (S0 HMDE, MADE, G50, 2%
W) ZERT 52 LI LT, & 6Ic, B EIMROIIZEZ 7207, TR, network-dune 72 & 0
AL EHET 52 LS Txe, £io. A CHDOBEABUGENT2 2 LR TE5 L1105 2 U v R0
MU, BITOBRETSZLE 5, 2 HHOEAICALD, HEUD &SI F OS2 F o iRk 2
HRBEICL > THAF I ADBN BRI TED = LRbh -7,
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Dune deposition related to winter monsoon fluctuations since the Medieval Period
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TIT DRBETE A=K RERYELZT D0, T A= ORFREHIZOWTITARHZR
HHZW. LUDbITAEELA—UIE, EEELA—0OX ) ICHRAKEORBEECIMETX 21T
T2 L, BESCHEOHEM 2 TICEEND, =—F 27 KEED S 0 B EE 0 FlEE O HEREH B O FF
fi7ne, TOEHmMPHES N TE . L, BEREBOHEMHBELIT/ N, a7 OmRERKIIEEE~T
FEAT—=VORMEBOFMICINTND., —F, 5% F~EFEL Vo LlWIBROBREEA B 4 Tl
THITE, +~EFEORMFRETHEOB G AR L, ZOREBEREZEM L2 TNZR L2, WwE
1000 “EfIE, FitoEBEMO%, 15~16 titfda 5 19 il E Cufittofh TRAOEAH TH 570K
Moo=y, T LI+ ~EFEARAT — VORI BRRELEBH O, KT T DELA—VRE S
EEH L, HIROKEIZEEL KIE LIZOMIOWTOEBITEME LR,

WM B FRET D EOHERWIL, BEORBIEMAEZTEL TV D, i o NEEE A HEie
WCHBNZT P L — & & 1 e OHERIER A WRI) b B E TE 500 I r v X (OSL)
ERND, BEOW DIFEESMZFEMICE T TE 5. AFETIE, BRWEIZENT, ZhbDFEL
MAGbE T RIESHZEIT L, AFELA— EOMELBRF L

SEW L, BACE-VERE G MO ER LRI L, EPSDAFEA—ICK VBRSNS
BAIW T 5. EEE VR EAIL I, 0, O350 EARRD i, 7 LA NOEGEIE+50m 125
L5 B LA D7 LA MIEAAT HERORFRIZI N TIT o 7. B A I 23 BT iR 4 1
SERTIRD RS ORE NSRS — 5, RS, TIEEENEH IO ER» SRS D, WEICH T
D0 ] T OWHARR A ERNATIN T 2 D& R E, WEMOKESITT +—1 > FDOERA~OBE L
HEFE L T 5. FGERHT, TR 12m LR, BRAEWHICESW T L7, B o 43 SOER
fEIE, 10 #Ad25 13 #AdwlEa s, 15 HACRUIED b DIZpiT 6, Zh b O oM OFERIE IS
Hivigipodo. 15 HACKRLE O EISENICIT L 0 3R ZB N R o s, B~ OHERE A < M
AD1580~1640 “FtH, AD1840 FFEHIZHEAZE Tdb 5 —J7, 18 HfdITITmD A1 1T DA ~D A MANE > T
D, AFEUA—VOMRIICHET S L EZ DN FEOAFORBEREEL, BELDAHERL TV
720N 13 AL RNEEA O 15 fiEfioRIZ D 72w, BRI 1T & B2, 15 R oRLARE & S B LA M3 L O
WAL AN 2, 2h2nsn, B LTnd. 2 LR EAFE L AV EHED
BT, A%, oW EM T REBEOEEZITV, RBANICHRFT 2 SEND S . K5O RIT
W EHERE KT V7 OREEB ORREEC e D ATRENE, FRAFE VA=V BEHFRA 7 — /L TEH)
L, A BARUHU O 7 HIFE- RIS R & R B h 5.2 TE a2 RmE LT 5.
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Movement of lightweight particles on the plane bed
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Kouki Takagi, Tadahiro Kitayama, Miwa Yokokawa(OIT), Norihiro Izumi(Hokkaido Univ.)
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HAREEMEDOW IR LITIRIKIZ Ko TR EN DNy R 7+ — A%, Wi e 2 OHEEYR%L 5 25 b
THHETHD LS, WENO KR ZECT OBRICOHEERY - eRD. ZD), Ny R
7 — L OGS E KD D KEERPIEZEL <AThR TS, £ CEBIME DR — ) 7 B NLE
272 B, HER DOV A X KEERHi & 7 U A 7 — VRITHE/NT 2 088 L2, EBRTITLIE
LSRR EOWENMEDI D, T ORHEREY O /K HLEIL— R 7oA Jobi 1 & BAKDZh & 135872 573,
KBTIy R 4 — AEREISIC RS KSRV EEZ BT\ ez, Tl L7 fighr
38 SN TR,

L, BERFEZANTRY R7 4+ —LDOBREREIT S TofER, KPHEN/NS VR, &Ek
DT L—r_Ny ROWHBIFEBIZOWTITER TERWHEN R OND Z R bhrolz. 207 b—r
Ny ROREROIERIT, REMATOBLEN D BT, RyoREl OKFEORD) N7 L—r
Ny ROZEBBEOIER GHICEZIE, Ta—rT7 v 747 a— U BEAOMH) #6751 T05
LERD. ZORKNERDLCODREMENRT — 2 2B 5FEHNE LT, TL—r Xy RERREOR
B OB B LT,

FEERITIE, KRB TEER P MBI R E O/NUFERKE (RS 4.0m, 0§ 0.08m, %S 0.4m) %
AWz, BER I BN ) Mo 7T 2F v 7 MR 2 iz, BEE 1.50 T, ¥
KIPRIE 0. 493mm & 1.495mm Th 5. FHNENDRETT L—r Xy REBH L, WKL OR D)
RBZmd T A7 TR L7z (6500fps) . 24156 DHERIZ-DOUNT Photoshop & VTR F DU 2 1LV,
BE L CW AR OWKRE NG OE S ZFHIIL. (K1) . 2 HRERFOERBIZOWT, A5k
RLF- & DR EZATWOR DN BT 5.
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Reconstruction of Atmospheric circulation system on Mars and Titan
based on the eolian dune deposits
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JEESHD Fid, HIERDISR O R (KBRS R ) O (X 1522) ORBIZHE BRI /O, 200088 5
I, MIRECR B I ORKIERICET 2 EE R RARMET 5. AT TIE, B LmonAmehLs 5 Mg EnbRE A
iR, KEBIOZAZ L DREKIEERS AT DTOWTELELT-.

AHFFETITET, RRIEERET /L (GCM) 22 E I EES<BIED KR D KX R B L OB DO EGRE, B
DEH T 72 EPOHEESND R BAR LD, EOREEGHIRODE ERF L. ZOREE, 7L—2—N
DR LD FL AL (DCA) ROHD LRl & [ 0O 547 (SF) MO TSN A IR, BIIED K RICEBT 50RO LD
R EFMB CH LI LD MRS, Fi, JRRH OEH 7721 Tldzel, KERERO RS L0573 4ib KK
Pl BR LB BRICBIFRL TR, AR —FlBR O R Y 725 s Bk (S55°-80° 3 L TN N70°-85°) O, JEUZ L2551
W T AARF B R E D B SRERFIZIR D HUIIZ 3 A L T D ZEBBGINT o7, ZOXOITRAD T DBLs| 7 m &
DARORITH, KEOMBRRZE I T HHNLY — N R0 HZENOLNNTIeoTo. Fie, B O
K& RS ST ZEIZ LD e, KERE DRSS OBLH TS, HE Lo UIE T EOKRAT —/VITEBIT D
LR R A SR L TS 2 E BT AR o7

F7z, HIERD B 25 BRI E D KK ER R u LT R4 6, KERBIZB W THIELL Tiegkah
DR E O RIB ED RGIGER RICOWTELREIT o7, AT 47 =@ R0 BEUE OHUE IZFLiRSh Tnd
R DT OFESRE, BB TKEREOER LD HR 7 1 &R GAL ST AT EE D FRL T e Z e
N oTz. ZOMIE O RFRICEL UM HLH DD, 2D TKERBITKB TR DR R % X
L CWDATREMED BV, A4 1% JVFEMZR g DOfFRE <, KERBEERE OFAEREITIY, ZD IO RKIEER
RPMETTHRDEHI SIS,

—77, TROEE THLAAZ L REIZRAGND RN OB 57 M bE LS DM X, GCM THIEEIS
REPBRBLOEFHRER LT BT, HOFHIC—RFAICBSRSBRZ SIRL TWDHZENIBNIT T,

L7z3o TR SCH R RO KRGS R A Mt 95 B¢, A ORI 5 FITEERY — L Tlidbdb oo,
EOFNeE OB GCM 728 O FBLEBRL MM L ETHHEE X LS. LinL, BEkH kiX, —E#HMLL
b CRETIETH 10 F~ETF) ORHIA T — /L TIERSILDEB 2 DILDT8, BEREIZ LD KGN & 0fE T
BRETT 528128, MO OB T TIEELRWY, o RHIFZRRE A — /L TORKIER R EE T TED
SITEETHD.

Fio, HERRL KB DA LRIERIZ, ZAZAZBNTH, B EOSAIBILREIGERZ KL T e, Led> Tk
BEZAZ DR EEDRETEETLHE, BESCHERORKIERZE LT DL, 1 OS5 1720 Tid+5
TRWATREMEDS D273, W DA EGED L ARG T 524 T, RAIEERRRE DEILH FREICRDEE X
D, ABRIOLROBERENELZLT, B mOFHRRELEOELIEITIY, xR R -HERIIBITD
REBLORKIEER S AT AOE TR A REICRDEMR SN,
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An experiment on ripple transient with a change in oscillatory-flow direction

BOEE (AKX - #HABE FEX - )
Sekiguchi T., Arai K. (Univ. Tsukuba)
Eig%k - BAOEE (sekiguchi@suiri.tsukuba.ac.jp)

WA 720 = —7 U v 7 iE, B8 (KR FMEOBIEE L CEBEBZT. R
oG mELEEZEE LRy (BEFY v PV ERECIREBTEANERLRT5) FJMETTOY v 7 VERIC
WL, ZLOERMIFEITOATEY, BFEY v 7O A X, IRENT O BLIE BRI PRk
HEREWRIEE 2 SO U TR R B Y v T DRER S D Z L7 Y, ZOFMAH NS TE
(=& 21X, 2011) . L2aL, RENRO FAEIOEEBIZONTIEIZ E A EEim STk
BIZHD. £ I TAFRICIENTE, “HRIREBEEE 2 A ORBEO F A c L5 ) v 7 LViER
WCOWTEREZIB I o7z,

TROTIREIBCEE X, MK (B 1.8 m) OFKP CIREMRK (B 1.0 m) ICOETZRKE,
BT D HAICENENIEREMRE S5 2 & TE, TS X VRO ZRTIRENT & IR O
MEERZHET L. SFERGOHHZELL, (HHEZ 0 & L, RiRzEEHEAEDED LT,
TEEFMO—RITCEE 2R/ ESEOND. RERTIE, WK KR 02 mm, EX 2 cm) IZ KLY
v IV (WY FABERA = 6 em) ZIERELL, ZhiZx L, LT ORGEO—RuTREZFH ST
H36r—2D) v FNVEBEZBZ Lz KiEh=15cm, EHEY T=10s, MEER (£ER) 4,=
4-10.8 cm, FIHIHEIE S IREB DT Aa = 0-90°. 7235, Nielsen (1981) Rind PRI D EREEIX
A, =31-56cm THo7-.

FEROFER, U TRRDVy T NVBEBRHLNTZ. a = 75-90° D86, PIMIEIEL SEAT 228G —
WIIENE RIS 1 AT OHBL THANEBE, ZO%, BEILAAEZ R CRERAV T T — a2
{ESH, BEAIC IR TERIREF Yy T N~EESTZ. a = 50-T5 DA, £, HIIIEL R4 5 R

TR DSBS E O RATIT D IATBLI, ZNODEE LTI I L2 E AT CElRi e, 7Y
BROD ZIRIEME~ERRE LT, 2 D%, HIHTEIEDW Ak e S Ic kA = 7 —oar &L, —
W EH )Y T IVNERSIZ. a = 0-50°D 6, I LRI+ DAk “RgERNHBIL, Zh
ORFEEL TV ZETHIN y I Ve d — =TV L, ZIRTEFH Iy T ~Eole, WU N TS,
BAEHNTI RS NI 7 L ORI IRBY A FITE AL, O EIL Nielsen O PAE & 1FIEF—B LT,
728, WIS RIS RIZZT DG, ZIRIEIEITL T UL IRBI S E A L\ VB A LT

BIEE . Z ORI BB S GREE R 22740329, AF OB E) 22 TITWE L.

ik

Nielsen, P., 1981. Dynamics and Geometry of Wave-Generated Ripples. Journal of Geophysical Research,
86(C7), 6467-6472.

BIRATE, 2011, V=—7 V7V OBBIBEE. ME FHGE 117, 141-147.



RR#BFPHCTREISN A=) > Ja7
CRE-TAT-1 £ & U CRE-TAT-2 (#7548 & #HiEM M4
Sedimentary facies and physical properties of the sediment core
CRE-TAT-1 and CRE-TAT-2 in Fuchu-city, Tokyo, Japan
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1. XIS

BE P P 5 L VXU B e L AR S 2 T T R I DU D By R OB 3 IS8 0, RRIC BRI o0 s
A AT BT 2~4 TR AR S AV I 23040 LTV DL ARFFEIE SN TN E ™ 2 FUE S
ORI E T RKEHENICEB O TR &7z, CRE-TAT-1 (& 56.06m, {#F 50m) , KO CRE-TAT-2 27

(FE& 59.14m, W 55m) ([ZOWTHEREM OB 21Ty (K1) , &Kk, DR, JR#E/KD EC - pH,
E#e 0T, XRFICLD2HEEBTEOGAHR, HHK/R EOWEEIToMREEZWRETHLOTHS.

2. MEHEEHBEYHE
CRE-TAT-1 38 L OV CRE-TAT-2 2 71X FEIZ 3 DS & ZhuliEnmwEls L OEE 672, TALEL

Da=y MI~T7TIZH3TFb6N5. Z0o9ba=y h2-4-63HENLRD. 2=y M1 ITEIIWEOT ¥
HVHERRY) - L HER 0 DR S D . = | 3L CRE-TAT-1 TIXEIZT /L MENGRY, KA
DEEREGEND. 2=y NSO THIIHFKED L NEClEDERLZENT 5. MEoaH 8, EC &
BICEWEZRL, MRBEEZOLND. 2O NI EFIZmD > THWEOT v X VHEREY - 1R HE
M~ EETSH. War b=y b5 THHBKMRMED EALIZH D> TH G EICENT 5.

T SO ERba=y b6 EI EOUER, =
] T | S =y N TR EEBD Ve —LE, 2=y
o | 1S 13 BRI B S5,
W BB RBFRIL, BHERARBLFEM ST) o
| S R SRR JCHE M H 2 TCREST) 13813 2 B4
S U TSR AR 2 S WO 5 T

LURAT A OAFFERE THE T 2L X —F A
EEB LU T KEETIEORRE] OXEICLY

1To7=.

1. CRE-TAT-1 2 T8 CRE-TAT-2 =7 OFRK B
FOMRHINE ]
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Preliminary report on the experiments of cyclic steps on ice aiming to understanding

the formation of the spiral troughs on Mars’ North Polar Layered Deposits

FKMBE - IR (KIK - 1H®)) . RBES - R4 - IWARAA EX - I)
- Ralf Greve - HEZ{T (AKX - EEH)

Hiroki Shimizu, Miwa Yokokawa (0IT), Kensuke Naito, Norihiro Izumi,
Tomohito Yamada, Ralf Greve, Takayuki Shiraiwa(Hokkaido Univ.)

B - HKBE (e1g07045@info. oit. ac. jp)

PAEOWFIECTRED IR NI AN, TV b T 7 LRI DHIERFEL, L— & — DR D /3
Z— PR T NI Y, RIRET T OO R EREE LR TE S 2 E ARSI N TV D (Smith
and Holt, 2010) . ZAuZdehiid LICRA L72mERIC X > TSN A 27 ) v 7 AT v 7 TH
DAREMENR D DH. T 2 TAMIEETIE, ZOMBOREENEEEBZ 51012, KECHA 271 v 7R
T T EEDEREIToT.

FEERIZALEE K P ORIREH A SE T OIRIREBRE C1T o 72, ERICHWEOIXE S 1.4m, 18 1.5,
2, 2.5, 4em, RE 26em DT 7 Y VROKEE T, WiGEIZE S 8cm DIENH Y, ZDMIZK AR TK
ERET D, ZOKO IR ER LIEER SE 5. KEAEIX 5~35" O TEbEt-. Huviik
i (a) RE1T%DTF L7 ) a—n bROEEHR, BLO (b) YV ardAEeKi 14:1 T
BERAKRTHD. =F L) a— iAW ERT :
WHRE = e —UE=EIRDO R, U arF Az v
EERCIIEIRICMA, EEF 7 & THE L 7ICRELT
E—F—lloTHREbHLBE= br—L LTz, D
IR EHPHIL () -6°C~-10.9C, (b)1.0C~-1.1CTHh%.

EBROFER, =F L7V a—naz %R (a) TiE 1 =FLo 7Y :1_,1/{rm«52(7kj:
REICEDAT v 7 ERBTE R DB, HEcEp 2 TEEREEOAT YT
T o T EEBREE OB L O R B D LA TERD S [ -
fz. —HTY U ard A ik RWicEERb) CTIHRE, HERE
DODRIGTAT v 7o s enT&El (M2) .

ARFERTIT RO L DITK EIZAT v T 2RI EDH 2
AT LT, ARERTIE, FEBRFEREZFMNL, KR
HEDBREL & DOV Tikam T 2.

HEE © ARFIEIE,  ABEE R PIRIRBFIFSERT & O —A 3L

7% (No. 11-57) & LTTWE L7-.

SCHK : Smith, 1. B. and Holt, J. W. (2010), Nature, 465, 450-453

X2 U arAAWREIRTKEI
TEHREEDORT v 7
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Coal petrological insight on the P/T environment of the Gondowana , Australia

FRI 2R (R 205 R LN R + IR B (e )
Aihara, A. (Fukuoka Univ. Education, Kyushu Univ.)
and Aizawa, J. (Fukuoka Univ.)

FAR 22 H5R(092-522-8106)

1. IZC®IT

AAIE TBEREE ) BRAHER L, [ENORILT 10 ISz, WRIROAHEHERY b 51 i
AL, HARANCIXDMEHSCHSE bARD Th 7. —FH T, O TOENERIHRED 315 b OA R E st
PHEA LT, BIEOR LEMMRITLZ 6N TS, HABIAT 54RO 6 FIX, ~LAfeEERD
SRR ED TN D, T 2 TiE PIT BER OIS & SHNRO ARG A PRI & OBEZE L, 4HB
M TH D L RFRENRBIREERD 5 A TOFRMERTT .

2. HE

1960 4125201 Bowen 5 FH (LT K&K H Great Syncline Coal field & MHEAL7) 274 L TLLK,
Z DYV LFRIR O WIIRAY 224 BRABAE T, HE8 = H ARRICIT R IE T do 5 R BEIR O HHBUSE FE AR EE |12 i V3
ENRRUZ 2o Tz, RERITIARRAG LT B KT, FEEOIER - faf - EEGEIROWE HIE, R
HERE 4R 7335 LIRS0 A R DI - MBS 2 R T 5. AL CIIRESH RS <,
BN L L THANEETHREMED BV, o> TRRIROBHEEOZHEL, FICEFK TS, YREOEN
RIGR IR DR O TNz 3 — 7 ZAJFBHR OB Td HIRIK Sy - BAEFE Sy - SRR LWL KT,
MW H OB R O R - R E BIROMER D EIR T, Bowen & SO HIERE N[ 35 Sydney
B H O s & OB I L OMAD G E 72, LavL, BUECIEEHR D470 & 3385 HBREHR IZ
TRIGNIENY, AERITEL ML, BROMRLE L TAREATIFEROEZ TEE. 20o—#l%
LIFICHIH 5.

Hunt (1989) % Z 92 &, K FHERS A OHERGHE 13 o0 22 5k (FU/ER) 1Tl 50m/Ma LR C,
PIE IR EET, B OMY T b ENARIERS Th D, ZHUSK L, HMAE 100-600m/Ma DHE
FHEEC, REOHHE <, B (A0) ANE ERTEMWR T L, &R BEINT 5. $70bb, H
FE2h O HUEJBIE DS A1 Bk oy & 2 L fEamft g7z, LasL, BT T MME TR INTZBARROK
SHE% (1 2.1 Berner, Kothvala, Royer, Canfield 72 &) <, P/T BiftEi1% D CO Wi & O2 Ot 5t
HRINZBICHBWT S, FROFFER, ARAEA PR BLED B AR - 7= Scott and Jones(1994)
72 E OIS STV, 2 2 CTUUF TIEM#E OG5k 5 .

TR A FE T8 U7 i KRATEIC BT 5 COL I CIRE B RITM, A DN TRt LR
OB &, LR (ZM KNG T H AROARIMNZICET 2 mfE) OVERAERRIC, Mg aihd



B8 kN EHRNIC D 0 B 7 i 23T 5. Glossopteris 3% 5 LY, BEDT TN« LK -
F 77 U B FERRDIRIE 3% 5 O1F,  Z Ol HIZREREL O S22 D3N IRHIPH T o 7o h & s 9™ S FRE L

Wz & 9.

3. HIOHRRNH

ARG D CO N HHEMIZEE R L OHEREIL T 5 &, AmBIgRm O RBEMERRIL, HEERE -
HAECONMMHERY (ARE) FROMERERRICEEL 5. NEITEEEGLCE, Z ORRIHERM
ZHTNOREICHO L, =3 AF =B IOREMEE LTRAL, 4 HOBEREZE N, #REL
CIEEHRIEIEY T 5 CO TR Savel S, BREERAED IR & 7x o7z, ZAUTHIER AR R
FEEROEAE L BN D, KIEMPIFIE Lo T RAERRORGEREIC I~ AUE, BEAERRITERED
H LRV, {7 NEITARAEET D RRBROBREZICHIS TE D THA 5. HERLRIBREEZAE
TRk T DHERRY), & ICHEMEHRS D Ot L OB R L iude 572 nEgUIKAR E LTS,

SCHk

Hunt, J. W., 1989, Permian coals of eastern Australia: geological control of petrographic variation.
International Journal of Coal Geology, 12, 589-634.

Scott, A. C. and Jones, T. P., 1994, The nature and influence of fire in Carboniferous ecosystems.

Paleogeography, Paleoclimatology, Paleoecology, 106, 91-112.
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Quantitative shape description and classification of grains

WA B O(ERDE - EFER - T (RK - H)
Dan MATSUMOTO (IGG, AIST), Hajime NARUSE (Kyoto Univ.)
EKS - K 8(dan-matsumoto@aist.go.jp)

L WEEORL TR Z ERIICTE L, TOELEICIINOEFETE OINFEIMLITo72. T
F TR OIRITRL 7OV A XL RRICHRBFICBOWTEER SN TE ., e 3= (& -
BHE) ORI OWOMEBE, BB L ORELA AW TR OIRE TR L, K7 O FECER
REZBLET HMEMTONTEZ. L L =8O 2R 572901218 3 IRt ORI IR 2 RIET 5 &
ERH Y, PEREZHCT I EIEIAES TIER . EMHEESSHEE X —BAICHIRK & ORIz X
DEZ 720, WEHAECT I ERNES TiE2L, Eft: - FHMEICLRMNED.

UTAE /Y 2 VERED [ EISEEY, BT 2> DR T DR & SRTBIRO B 2 5 b 3% 2 & 23S Al HE
&g ot A B G AT DR 45 BT 4 CAMSIZER (5 RUVERT) 2 Wk 724 L7z,
CAMSIZER [ZHURIRVER FE ORI T- DA, $0 M1 ELL EO BB T 2R 2T 5 2 &3 A
BETHD. LRI L OWEATIE 2 KITORIR Ltk TE ARV, BHHEE T 5250k 1 % fihr
Z & CRAFEME LTO3RITHIBIRDFFE AR Z 2 Z LN TE D, FIBOBEINAFIRETH D72
D, HHMEOHRNRETH .

K7 DR 2 & BN EBAEL T2 07160 1 DI 7 — U 2§ 3 5. FEH 7 — U = fifdfr Tidokz
T O E B L e L, ORI LY — ) A BEEfiT D Z L TEHE SR (FEH
77—V ik 7)) RO TR FRIREZ BT 5. ZoFETIRR -4 XIcgEBsh i, 77—V
THRRELDFHFNEL 1 TR OFMIT 2R L, FfEA L < 22513 Sz MLz L0 EfEIZFiR 95
ZENTED.

YL EDFEZ T, SFERIPEDN 1.5¢ BREORPRL (ARAFEMR) & 2.5¢ B O EE 2 K1 Tk D
IS HET D FEAEEFT - 7. CAMSIZER # W CENE Ok 1 2 B L, IR 7 &
SHAPE (Iwata and Ukai, 2002) % FHV>, A1 20 THEFL T O Z T o7, 2ORETH LN T —
U RO 9 BRI 1~4 & T~ 14 MHTICB W TEVWARBD b iz), s OmAF A LT
2R PR A5 L. IRISHT T2 7a b & b8kl (1B YKL 68%) Z Mifgfir L, S XizL
MELEBERCTOEEIT 2. TOME, 1RLZ & ORI 30%H > 7208, &R T RN
59%& VI FEREST-. SRR OB R E i EIRE A R LIGIRD DR 2 T D5 2 N
DFEFENTHRBE & 72T 3 VL L OSEmRE-CUb A OB /2 E~DICHRE 2 b b.

(2B k) Iwata, H. and Ukai, Y., 2002: A computer program package for quantative evaluation of biological
shapes based on elliptic Fourier descriptors. Journal of Heredity, 93, 384-385.
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VG R BROT- B AR SCIRE A T O MR DARR I TR AR S VT2 Mg IR T 5, #R 1L - 11711 (1986 72 &) 13,
OB AERFEMNOREEIZL > TR INTZEBZTWNED, BRI LeERIT D 720,
2010 4, Z ORHICALE 3 5 KRB XAIZ )T, MR B O g ¥ £ TORMHR AT
oo AEMETIIZDO S B, HHEFLETIOHEIZOWT, HEERE & £ OEEBZRFT 5,

FEWMBIBOEEIL TP+2.6m THY ., —1.7m £ TOHEZ 11 BICKSS L7z (K1), Mars
Tob o HEFRRUATOHIE X5 6~11 & TH 5, e FALOH 11 &L, 08k D X WFBRIAD 23 =K T,
FrDFE 108 & & HITHBFEOBE UL ANRBD b, FTEMEOHERE B X 65, F 10 E~5F
98 TEbITELE & MR E S RE L OB R EE 2 /R L, —ECrdLF MO b7 7 BIR R e
MWHRETDH, EEIMNE~FTRICHE LB 0, EMEELRZE LN s, WEETBICBAT
L7-rReENn 5, 9 EH~H 7L, whE - e - aRENEREOREN L5, LMk
ELARRICHRE CTH Y, RERHEBEY N EHM T 52 06, WRTEZEKL TV EEEZBND,
55 6 J8 TEITALALH D b R VE ~IE O D Y % & FedE 3 2 MURIHERE W) C . TALJE O1AMEE % B2 5 Lo,
6 @RI D)y > TR D R 6 72 2 IR~ b 7 7 RIRI AR @B A2 7~ U, Wl (78)
Mo A G ~BE) LN & A S bd, ZORKKEHEOFTET CIX, W EWEEND
ROMASEN DR b 62y NRBOLI, WIWIENORENREEND, 7o, ZOREHED THE
IZiE, HRIC K D L AN DEHEEDNE LV, & 6 J8 LIBITPATER~EHRR R B O 5 L
T2 ot D B JE~ g T MEINCARE < EANT 5. EESME~RIROHERE L BEX b D,

HEREERZBSE 25 & Yk o FITK
DEIICEE LT EEBEZDND, MSTRH IR mom
7 B ARERRATHIC 0T T, FEsMES D

—1945F KEATH

il BE~f
ATEEIC AT L7k, SMBICTH L 7o BT RIS - s
BoLbol, TDOk, EL & bIRERNRE it sx
NIV AN IR TR S 4, MBI OIREE ., P “g A ek 1
SNT-WRTIENER I, HIER R Dot ::r:;ff;:‘;:ffxn.nmm,
(2, (TS DA N RC K o THROH _ P
HERE DM T IR AVIA A T2, I IERIIRE 31 1 :?T" : *xzaz;i::{:::::;:
mb L ITHEIC o oE@EIc LD EAlk L—m)‘ SR tiENE ww‘;?'alsma;mmm'wl
Mo

BESPLEE LT I IROIIRIC X BN T
7 — U NITHAVAZ, T8 O AR 3 A TV o] b
o, WHIRFCEI~SIITIE, Wi kY L L. |
T DIEITRA S, i R IREA R
LTt ExbNn5,

FREMLATIE  x010 24m:2u~ﬁ_r:li_w_\—\-!|q._ta||

MSTER{CERNE  *D12: 2690L30vEP ( 1AAA-102094 )

AR

E AR

XER HRILZRRS - RS2, 1986, KERFE  —
DEWZH. FAEL, 138pp. B 1 BCECHRRE & e R SR AR
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Distorted grain fabric as an indicator of fluid escape

R 2R Bofne ik S00RY: B
Yuichiro MIYATA, Masakazu SASAKI and Kou Yamanaka (Yamaguchi Univ.)
EHRS . EHHE—BE (miyata@sci.yamaguchi-u.ac.jp)

TR T LRERE D7 — 7 A MY JE DKL A B 2R A LT2E 25, WS O2 O/ THIE AL L7 fF] 23
REhiz. ZOZTBRE TH 7203, 9WVFATHUE CEFDI D ICb A b, AR a—ar D IO &
BT L WIRTITRRO IR KRIRBNZ A5 L, HIRL3 I EE S EAE A 2358 .

ZO XSRS ERL BRI LD FEL A O AT REMEDNE 2 DD DT, ERINRFBZ R AT, #—E 2 A MIZH
YIHIREGREE N T, (DIRIRAL, ()& EE (55-60vol%) iR IR BN OO TR, BL U)W CTHALIT
AIZLDIZHE, LWOSTEHD FEERAATV, SN E R O E BN DWW ORL - R 5 L2 3L 72

EB 1Lk E

ORI, IRENC LS TAR AT == DL, R A HIS N —IFRICIHR T D7D R IR L TR #EH 8%
Fa 403, AN BR VR LT LS IRENT 222K L. Ll REVE L2 THHADRER 81T
IR IZ 72D Z e, R F O FELE DK E[FIRFIZE 2> T0d. BiAKIEmEMLE T LEEL 7263, ZolLXhE
FEMPETHIENE Z DD,

EEROFER, WIRE L2720 TERNETEO AL WIS T, 20 EEIEE R 7-235 018 7 I F i
THIED Dol RN ADE, MR EEZOMEmMATRLS, TEOMBPITIEEA L KT M k> Tz,
SEBR 2. I P TR R BB DO TR (I IERE)

KRB STORBECILRET 5 L&, IEREL LD LT DR AN DVICHE RSO TR S < ST B 7=
(2, B R HhA A SR A 5. BasC B IRFED10-15%D K& Nz THEAL, EFICKiEE #0428 TH
— IR TRIHR AR RB IS U T, SVEFRE L CIR R HERE L7 A0 O SR TEINT 11 12D\ ORL 70 R il 5 AL 2 E L 7. R -
ORFFBFRIZIBNT, EFASBKTDRIBRAKDBDDMNT 2 — 7 RO B A EZ D<A ELHD.

FEBROFER, ZLDORLANTZ LERIAZRLUIZN, WIEO EEIZTIIR A R M K M OHERT7 7 7 Vv 7%
RUTe. MRS IV XN 5 M ORI b A 6D . F2— 7 IRIKAEIE O N IIMIRL 7 2 KX, $hiE 5 mIcEE M L7
B 23EL L T,

KR 3.0 AN aE % O UL

WEORAHIBATH AR AT HEWRBIXZTE) IR T 5. KCmLI-wEasEZET v r—2NTHA
LT B IRREDY .4 510702 ECHIRS . RREICRE T L, WE AR TICRY, B LICHEREEHE Tl
2. BEELIRBE CIIE AT E AL, ERAKIAD LRI E-> THEBIERE R THALH T, 777 Vv”
WEOFER, BERARTREBIAERZRSROGEE THoTh, BERIKTEL DR 10374 278 Fid 713 D 1 %
~LTE.

NHOREREZE N RANTRL, 4 —EF A NEDO B & L7,
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1 ADJE DS IE (d T DRI R T AL A R S e m — XX AT T L BRI
KR R, TE&G&&%E FAM DGR

RRDOZ—E X AMP I ROND R IR A7 7T V7

THEROEHH LRERHOZ—E XA MIE DG, SURIYBIC OV TR 7 77 Yy 7 RFLT2E 25, V<D
DADORY FEIZ I\ THERR 1% O FRIE M 27 1 25 B L7z
T4 & JEE 12cmDF—E X ANET, TEICTIO B E LIS TATERL) y 7 VR AR OND. 2EEEL
CHURIR (LB AR AR OB 2B D> DI LT, MIRIRD I — B L TR A R 3. MRLISIZ10cm A 7 — /LT
Oy NSRBI AL S BRI AL D ISR 2D, E T ORBICIIREBER S AL,

Clg: 8= 1.9ImOBKF— X A NE T, LIS AR N R B E, LR EBESI =R 2—h
EFR MDD . HURLID ISR CTH o 7 il & L COK AR 3 LME T & 55 0, MRib i3 42 fg %

WL TTUH LI a R U, FALORBICII DA G2 ENALND (Fex AR -HH, 2011 5 KR).

-T6 J& :JEJE 22cmD IR — X AMET, TEICHEMR R E L ISR T L — L8, i LIz y 7 V23
At o, R REAIE, B EEBEERVT10-20cm A7 — L Ok G 2R LT, ARV TSN BB 235, - F oo
JE IR EREE T — B DA,

B3 DDOFNTNT NI E N EH O WBI LK ZRIBL T, UL, WEE A2 S A IS 2 i 5%
HOTIHRL, D7RKESEDE S TR F DB RESEN T DI ERKEHEL 22 EA2RL TV, SHITHYE O T
(R O FELA A LI EFICIIRE AR BN LRV EDD, KIRILCZ IR AR EELITE 2D
g, LeLAb, FBR2RL3DIDRBG R E 2 D, ER2O IO IZHREIAICB TR EIC 252 L13B 2 b0
DT, EBRIIIRAADB RO S 3 TED a[HEE N H D2 5.

— 5 C, MRAEEZ R I8 L, MR 23 MLREEBR TR - TR A BEZR DIZx L C, MIRIEMIZ T & 5 Cdho
o, ZOANE EREY —E X A MR CRE 2R R AR S IEE L TRY, RIS BEARIBSND.
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Sediment alteration by marine benthos: Multiple approaches using trace fossils in the
Lower Jurassic black shales in Germany

REKXE (RRRZAFZREZRARRMIKZRENZER)
Kentaro lzumi (Department of Earth and Planetary Science, University of Tokyo)
EARS : REKER (izumi@eps.s.u-tokyo.ac.jp)

WA A DB HERE T b L < ITHERE R i Ot - B - gttt W o B A 75 2 LTk b,
HEREW 1T B - AL FRICSE S, TR OIAEA L LTHigFIciRFSh D, BEARREZELE
T, HREDPIIIEL OEREAPERT L Z ERMmbLN TS, IS, BMERREEZ RS 55
CEHARICHDBEDERBILANBEEL TWDLIIIRERVMONATEY, ZO—flE LT,
Chondrites 38O AJRILA 3261 5125 (Bromley and Ekdale, 1984). Chondrites 25D A IR/LA 11X, #HRIC
B LT 2 —T RO EEZRFSZ L THEESITLNDS. ZOFRTHH A ANKEL, XLy b
THREISNETF 2—T%2F2b D1, €3k “large pellet-filled Chondrites” 72 & & Vo 72 Gl 2372 4T
W= (Bl %1%, Simpson, 1956) 73, ITAFECTlEZ 4L 5 1% Phymatoderma J& DAIE LA Th D Z & A3 EHG S
L TE Y (Miller and Aalto, 1998; Miller and Vokes, 1998) , K¥&F TIINERK D “large pellet-filled Chondrites”
% Phymatoderma & DAEJE/LA TH DL HD L LTH D . Phymatoderma 1%, ZiLaFET 5Ly bD
FEND, ZOERENDPHERM 2 BE - kT2 Z L TRl shctfEEshTnd (BRI,
Seilacher, 2007). Phymatoderma OJEAL 7 =& A 1%, Kifi FOHERBMEER - Pt L72b 0 =REZN
7oLy NMIEFEOHREM OEBE - Hkic ko TWESNT) LB b T (Blx1X, Ekdale and
Mason, 1988) 7%, Kotake (1991) |IRJFHERIM 2 A& L& ICHER TR L 2R CTH D (=1
v MIRBEHEY OB R - PR K > THFIOEEICRBIAENT) WO ET L ZRB L. L
L7235, Phymatoderma JERE DFE LUWVEREIC O W TIIRIEHRE SN H 5720, LD 250FF
NDFEVECONWTIEE LR MIENKETHDH. £ 2 TAIFFETIE, Phymatoderma A3 % 5 (2 pE H]
THRAEEOREF THDLHE KA Y FTHD Y = 7 5% Toarcian MED BAFUSIZIER L THIEEZIT-
7-.

FPFIEERD 20T AOMFEE LT, Phymatoderma Ol v DK ERER) 48T+ 5
oI, ALy b O RBGAEY - BOEAE EOJREICH L CRBRMEL (3°C) ST EAT
S7-. X 5I\Z, Phymatoderma JERAEM OREMIZ2ARE (RRICEAE) Z2MAT 57201, XLy hE
Z DN L g o To B X U COt R T 21T - 7.

IRFRNLR T OFER, ~L > b §PCITEHO RS LR THRICELS, BOAEAE EO
JeE D §°C LIFIEF Ui % s L7z, L7278 C Phymatoderma O L hIZJE PO B EHS TiEie <,
ZOEEOIEICHET D Z ENFALMNIRoT-. 2D Z &%, Phymatoderma &k M 23 3 g HERE
R UHERI IS BRI L 72 & 972 Kotake (1991) DR 8R< 3ZRF9 5. F - mRMAIHT OFEE,
ALy MEHSR L72Jeis (2 e~ THRAYIC S TOC 23 REE L, Ca OEFIE A LTz, ZdZ &I
X U, Phymatoderma JE R EW) L E DERAITEN OB R IEESIMRL 1 2 RET, A IOk 172 & 2RI
B ANLD Z & TSRS H Y 2 B E L T TRV RIE S Te.



S HIZARFEF TIL, Phymatoderma FZAAEMIZ L » TRBHFEY B LD L >~ N FALOBRAEH
EPICHEE SN Z &R, MRBICED LD REERERFELINE V) ZLIZOWTHEBERETT ).
BOEETIHRORZR DXLy MBRRLAEND LN ZLA2BETLH L, bEEREWHERL
FHR AR L, HEGICHEE B 25501, mEORMEKTHL Z EABESIND. £
T, Ny b ERAEEORERME ERBEMBETBRE LA, XLy FELERAESE L LAFD
BB AT — L OEEEDO L A ¥ —IC Lo TH LDy FOJEAHPEDLNTND Z LB
Mo Tz. ZOBEEFTL, RSO EWERY) Th 2 i B o T L8R Ly s ORIED,
GRA A BRI WET D Z L TS Z OO & RALAHOILE O E L THIET D &0 )
v 2 b—3 g R (Stockdale et al., 2010; Petrash et al., 2011) ZEERICHR L LTI ZHDTH S
LEZLND.
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Traction structures in coarse-grained canyon-fill deposits, the Eocene Carmel Formation in
Point Lobos, California

FiE B (FEXP) - SH#E— (FEXP) - FEHEE (FEXF)
Makoto Ito*, Shinichi Takaoka, and Kazuma Toda (Chiba University)
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BV T F =T IR EOE N L—HHEBIZIE, YTy FLT AW E ZICHET S L) o

W 7 & ORI E I B £ 7 Salinia Terrain & FEiE40 5 MU R3S < 4347 LCU 5. Salinia Terrain (213,
AL O A B0 A e oo, AR D TS 0T T S - SRR HERE S S 2 L C
W5, FRCZ oM, THHEOEY P L —ERASOMT LI ETHOLNA TS, KAV brARTEY
kL —TH2 BT 16 km 13 EREAL 72 REFEICZE & 72 R PHAKI 6 km O/NS BT, Y T =7 O
VAREX E T o TS RA v b rARATIE, BEikdES (c. 80 Ma) DIERIPIFEDIREIZE Lo TE
AR S IV DAEE & 2 O O T — AOVIED RIS > TBIE SN D, 1 — AVBITHEE L b %
FARE U72EIE 3 150 m F2EEIC AR S DD HURLHEREY) O %2 CTRAE-S 1T B 4L, A8ihlZ 500-1500 m Dy
KIE TG SN HERE & IR ST D . 1 — A VI8 OHEREAH O R0 HERS 7 1 & 2 2B LTI, Clifton
(1984, 2007) 72 & TXZ Cronin and Kidd (1998) TiE L < Mgt &SN TW 5.

ZHETIATON T A — A VB OHEREAIFZE TIE, (1) JEJE 20-30 m O L5 fkifb¥+ 2 /LA 5-8
A7 NRBOLNT &, (2) FFRETHRLWEAOIMBHEME VESBEINLTNDLZE, (3) F
P~ Mo ERm A EET 2 2 &, (4) MEROREREILIE SESE OHRAEBL TWnWDs 2 L,

(5) BEAR DLW EDOL IXEBEEE T\ LIZ ZAHE DI Ko TER SN HERY L RS b
ZE, BRENRFLLERINTWS, —F, R aRATBOE N LU—EAREEZITI LD ETHE
7 & N HVE R OMRERS T, HRHERY TR SN DNy R7 3 — L DR ENILSBO B TE T
W5 (Bl z 1%, Wynnetal., 2002; Smith etal., 2007) . L7=3-> T, I — A/LJEDOHBIHFES IS HES
XD NT 7 v a AAERAORMPIEES P E ICRES N T A ATREENE 2 b 5.

ANl — A V@ ORRIHEREY) O HEFRETEREC NI IE 70 & D RFBIC DWW TEE L WA 21T o 72, £ ORER,
COHBIZIILLTO X S A F IO L. (1) BE-BEREES OREITR KT 1-2m OFEE
RIBEET, —#IC7— MEE (RS mBEE) 2o 6nd. (2) BEIDE, REARK 1-2m O
BAERTHEVNY VY RRBEOLORRBD LS. (3) w7 » MRIBEOKEE TR/ 3m, HKIZ50m
LEIZET S, (4) B~y BIRBRIZE b722o T, BEENBICIE TR~V 7 +—% » ME#
RNy 7y NEHAROLND. (5) BAOHREW~ T MREREBITEED S RL—3n<Tky, =
‘IZE bR TS NIBERTIEZRY.  (6) HRAICHZ LEBHETIE, F7 7ROBENRD b
%, (7)) BEED EALIZRET DEERE R L NIWAE ITITATEES AV E Yy Z7RICELS SR T T
4T a—VEEPRDOEND.

W — AV E OHREEASHEMICRO OND N T 7 v a UEEEORIL, \BEEBSICE SN TINE T
WESNTWOHALET 4 A2 b U =—THRI ORI (B 21X, Ito, 2010) LHELT 2. Lieii-T, 4
BFEE ST N T 7 v a UL, @TFHERO T CORBERT = — > O T im e b ONS—EBix Bt 7 m
~OBENZE b7 o TR SN HEREE L MRS D. I — A VEORFNP L LN o728 918, I
WHE TR S VT BEE O 70 & OHURIHERI 121, KRRy R7 3 —2A0BENC L bl TR S
T b7 a ER, 5B LVIESBESINDAREEREZ ONLD.
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Apparent non-response of river deltas to transversely-varying basin bathymetry

RE#sm (RBXFE) -& E (RBX%E) - Gary Parker (1) /4 KRET7NFHK)
Tetsuji Muto (Nagasaki Univ.), Miao Hui (Nagasaki Univ.), Gary Parker (Univ. lllinois Urbana)

(E-mail tmuto@nagasaki-u.ac.jp)

WKEZB O & TRET D2WINT V2 DEEMEAR DO BEZR 2T 22 L IFI<EREIRTND
B, PERME ST &E T EHIE IR 7 T —ARAEL, FIIERR & AT 2 5 TKE, Lunoc i
FEREICE EEVNRLTH o, BIRICEOERE 2 L2208 HEitE L TW < TV 2 8% O It
LTEDRITRET D200, FEOL AL o TRV, —fRIZ, T/Z OUHI~OFIEIXT V&
MOBIETARITHEITT 5O TIEARL, DLAELIRHH - BIRWTH LS. UL, TAXMRER~OY
BHAR DO T D HNFERT IV Z EO53ET ¥ 2/ (distributary channels) Tdh 5 Z L2 X 5. 1@ 4 ITE WK T
oL, BHEFYFABFECHAMCODETHLRELZLEIFTHY, EE, W8, BEE - WHBEHL L
{ET AT aNEBEVIRTONRESED) ThD., BT ¥ RrNADIH LicA— A 27 U v 7 (autocyclic) 2
ZENIT N E &L D EINERT +— 2 T (eg. WEAKYE, T4 Ll COMIIEE, HEREYR &) R
ICRETH > THRIEMRNTE Z 2BR L EX LND. THE, TV HIGOWREIC IR & P79
DI TEWEDT ERWETT & BNHEL TV b, TAX R0 T ¥ 2V & T IV Z R cx LT
EDEDTIRET DA 0. ZOMEEZET VEROFIETHEF L THE

FERRITEWF RO IR TTEBR AR~ LY 5 52.8mx14mxIE S 65cm) & i L TiThiiz. KREWNICES
FEOKFERA AR NiRE L, TOLEIZES 6.5cm O AR T T v 87 4 —LEREED/HF — 2 THLE
TH L TEMPIKGEL EB L. KEAOKNZREFHRIFICAZE L LEILEKE), 77y b7+ —A L0
KL 0.7cm, £727 T v b7+ —LDOBEPNTWRWIGOKEX 72cm T, TAEN—EIRThZ. X
A AR DO ( 2 B DO BESLMBED ST D —ETEDOK LD EMIET 2 Lic ko TRIIT L2 &%
oL, ZRRIKIREZAET DA A A b ERATESET. RHROTEDIZ, 7Ty b7+ —LE @R
—HRKEOKME T CHLEBRER o7

FEFFRERITRO LD ICBERESND. EHRIKEO S E Tho>Th, —HKET Ty N7+ —LEL)DY;
HERUTL, T (isotropic) 72 FIIIK O 4 Fife L7 £ R L7, RUWIBIEZ FTEST 556
(haab 20 Q=SB 721 [ RS2 T D I TN e RSN SR MUY b= &/ SN 3= o halli The PR 192 - SN Gi2p:a = i) Rl =4 e S-S N L ey
EWV otk Iz bidE oK BBtz TAFIEHENBERIKIEIISEL TWHRND L I
ZE)L. Lal, FiE, TAZRMERPEGTRZEHT 5 X 9 ICREOLHFTICR T 50T ¥ x/v
DO 2 B CHNICRE L WD ThD. 77 v b7 4+ — A EOERWVIEIC T v RN EX AL
LRI A2 v 7R E L, WA ~ATEST 2. L L, EOHEICE T 4 RN 72 <
TT /e, BT v RV EEOMBEHEER N H S 2, HERAVER O 5 BIZT vy a 2Bk
THLIALRD. W, ROMENESHRT ¥ RVTERRHEZZICHB LT, 7427 ddo< Yk
EHD. GWT v RV OHENC b R WM ZET 5. 20X 018, ST ¥ RO T B L
237V 2 Bl D ZERN KRS T 2 0372 H T, TAZMEHROZEFINRENRTENLDLEDTHD.



A2 —EX A FORE & HBEHRE  BFD, A7 FSHRVRIFEOHM, S

Characteristics and deposition of fine-grained turbidite:

Examples from off Kumano, off Sumatra and Beppu Bay

MmE B - FERNF - BEHER (EHRT - wEHR
FHF—B (BRX - XK[USED) - AFEXA (X - #IKIRE) - M=FEF (BEX)
Ken lkehara, Kazuko Usami, Naohisa Nishida (Geological Survey of Japan, AIST),
Juichiro Ashi (AORI, Univ. Tokyo), Tomohisa Irino (Hokkaido Univ.), Michinobu Kuwae (Ehime Univ.)
Ken Ikehara (E-mail k-ikehara@aist.go.jp)

1. FL®HIZ

HEERH IR A RE L, BEESRET LI ZENMONTWD. IREHREYMNE O fHi TlEoh
DARRET H Z LT, MRRL A2 i D IREBIEOIR LIRE Z — X A F/Z— XA MIEOHERIH T
ENb. EE, AEEmE I HEROZE N T 7 T 10en FBRE O, £ A~ b T HHEORICIZSATIC
STHENIZHLETLIENY —EX A MERRD LN TS, Lo, WERTHIZZ LI EWREY —E XA
DG, EEEMTE & X TE D 0EIEN S 5. EHEREY T OHE A N MEREY 2 Ve X0 B
e HUER AR ORETE DO DX, PEFEERE XY — X A MEEZ LV BB EECTXRT D Z L3 RD
LD, ZIZTE, BIMEDa T i, RREFMERERAME O/NER, A~ h 7 IhoiEHERY H o
—E XA MEEL IO 21T 5. £72, RREFFHOBLAINOHIKLZ — X A N OHEREHME IZ DV T
RERAY

2. ABEAE

(W TZRIISE OFREHE, 2009 4RI BRSO BIRES (G L) 22 DRE AL VRIS 72K S 9n
BT Thd., PERBRIES lem DT T AF v 7 — ARSI LIz A T 73BN Bk X G B,
AT AT A YRR - Bl82, XRDIC K DKL fiAk & RIEE T 24T - 7=, REEFHOREHE, HFJEALO KH10-3 i
Wz T, BENBEY 7Y 727 5 (NSS) I ENT@BAR~ VT ¥ A TR ER e (7
27) \CLVAEEF M OMEE b T 7 HAA R O/ NMERD HERE L2, 2EEIRICHIRE & R A T 7Rk B
L, A7 7HEINOMXMEERE EARAT AT A REREIToT2. F2, Tee Fa—7I12 X 250BHREL
ATV, W77 70 v 7 O E T o7, A~ b T HOFENE, Roger Revelle |2 K % RROT-07 HiifFiZ ¥
WC, BRARrar? 7 —Z XIS, M ECEEL R, BRI TRE S TWIZEED S
1. 5-2 AR IZHINE/RERPh & [RIBRIC A 7 TR 2 I L 72, 2 DA 7 7B O X MG ERE L A AT
AT A FERREAT T,

3. A—EFA MEDHH

WTHORETEH, ¥ —EX A MEEYREMR TIET v 7 ARG 5EE T i 5 i EITEV D
Ronfe. 720, BT — XA MEITFEFEEIE LD SHBENRE VA, BRI CITFICHE T
INE BB TIEZ — XA MRIIBEREOVERL 42 2 < ST DIzxt LT, EiFEMTRITEEEIKIE) & 72
O, BEO/NSWVEBRIKETICEEDORE NS — XA FREET S, —HRREMHTIE, BRI KE 2



BNVEIRO LNV, WHIEE LOGBER D ORERILEIZ L > TREEINZY — 41 MERGEWEK
BERFLTOVWDLZEDNEENNSWRRTHSD., £, #—EX A MEITHBBEICZ LHETH DD,
ZOTEIITATERNRO N DG 08H 5. —J, AITATA FEEIZ X DREMR TIT =34 & bl
ToRF A R, EETEPRIE DS HLRL S L SRR D RoSOMDRL 2B F- 7> & G TR F CHE A VWKL EE ST ORI 7200 5
R ENTHDDICR LT, ¥ —EX A MEIIHBRL T2 K&, WkEZ T THRERZE A>T D, FamiE
PEVE T DORRIRL I A~ b T TITA e EOWMERLF T 273, REEFM CIIAFLIRERE, BIRFL CIE:s
BETHHZENZW. £, WTHUOEHFTTHEWSY —E XA MNETIEH LGB LT 22RO b
L0, BRSO —EHOZ =X A MBSO X —E XA MNETIE, 0O EEICHRIRERERNZ <&
ENDGEDNSH L. BBEWOM LT 77U v 7 OBENGIZY —EX A MEICITRDIRAEGE 2 FZ MR I
TURLNT 7TV I PREBT S Z Ry ols. RREEEDFEX, ZOX—EX A MEBRT LA R~y
R2NOHERE L 7o WREME &2 RE T 5.

4. 5—ESA MNEDHIEHE

REEF RO CIE, 2004 AEFLOE BB O BB LV, 2HEOEBERE (REKICHEER O RE
<F®HID Dilute Suspension Layer (DSL) &EISIE b DIEHE & WL E O Bottom Turbid Layer
(BTL)) DK ENZ EAMEEN TS (Ashi et al., 2012) . Z0H biBEE FOREEEETH D
BTL 1% 200kHz O EFEHZ KT ST DIEEDEEELFD, PRV OFEEERETCHS T2 ENm0D. £
MO LBRANCR S L, ZoEBERBOE ST 2.4n LEDES 2> T EHETE S (Ashi et al.,
2012) . A Ak > - REFF R BHEREW O TG R, RBHOL G OMIEANR Tl 72 < & b/ 2 R
FREE L IRETEDORAEWT NZEIDLD X — XA NOHENEZ s eELZoND. ¥ —EX A MNP TMN
W2 &L, RlBE RIS NN L b, BEFE CEORERREAEITRAE L ol Z LIk
HLOLHEESND. Thbb, RHEEAEE < B D REROIES R X > T—HidEEk, —MisEs L
Do TRFEICIRERL -2 G L7z, 2% & EAY D X Ashi et al. (2012) D DSL OFERICHBK L 7= TH A
. Fi, WERLEE LRV THA LCIREKIZEERE 2o TREA TV, REo/NEATrT >
TENT, WEELICZYSBERT VA R~y NIROJE (BIL) kL. Z—Ee4 A MeEeDn% <3z
DEBERNGILE L TER SN D EHERH IR D.

JEW& — 2 A MEOHEREIZIZZAUT LA O BT D ORI O PG S EE L 72 5728, MRIEHZ T
JEWEEEBOMRIZRES HboTWnabDLEZXLND. 72ZL, A~ b I HLHE TR L aTIiC
BONTH =X A MEDHRETOIEELEELLVEENLLLOICLRAD. AEREBIC L DM 0%
bbEHT, SHICHHTLOILERDD.

BN

Ashi, J., Ikehara, K., Kinoshita, M. and KY04-11 and KH-10-3 shipboard scientists, 2012,
Settling of earthquake—induced turbidity on the accretionary prism slope of the central
Nakani subduction zone. In Yamada, Y. et al., eds., Submarine Mass Movements and Their

Consequences, Springer, Dordrecht, 561-571.
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Stacking pattern of buried deltas in Lake Blwa and climate change
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2008 fEICEEBE MM THEI S Nz R—1 > 7 a7 &k BIWOSA, BIWOSB D HH, AiLIKEF,
W7 O LS R AR S 2 -l T, BEEEW O M E OBIS 218 e Uz, Z Th S Wikt /KA
FRITZRTOTINAZRE\ERRKICTONTELT 3.

A7 HAROEEE KLKER, FARETIV, HREEZIEX 1 O@ED TH5. EEMERELT,
130 HERICHh 2D, B KT OMIKEEZERR, HERGHE (RIS O HRMIERE) AVIKIG—RPK
WY A 7IVICHR L CEEId 22 &, TIVEADN EIE ERIBL THIET 2 LW 5 EBEMHLRDRF,
D 3 mhbhoiz.

BB FICZZHOTIVEZD EN0Z %GR L TRE L TV TDEHFEOZIRREIC X 0 iR
NTHH (FEHIED, 1990; TuZino, 2010), A7 AKRIMNSDMEREBANTH 2. T, HEE
TIVZMNFERINGIRT 2, DF OMIEENRIBL T EEICDWTED, MRk K > T
WKHED KT INC EAT 28, TV R Y AT L& EiE ERBERNCER U 7z iRl 72 2 ORiERE D
HREEEDZZ2BRVEYD, MU E®KBT HEAZHFOEEADNS. KA —X—3HE5ED
D, F—HrEFABFBA—FTL—2 (Muto at al., 2007) EABEMNIZFEEOBHSRTH 5.

TRMIA RSO IS 51 % LRl E |
M—E 7% 5 IR R I IR IZ A TICR
BLU, ZNEDEHT %75 5 1ZIBOHE
LEHT 5 EMNERRNICTEINS.
Z T T, IKE—RDKEY A 7 VIR L
TR ENLHIT 5 &V S Rz
FIH U CBUERH R 2170, R O%IB
MR L Ch. 958, LM
O GER{EORH) I 2iiIck
B9 %, W GRBE(EORH) 1<idd
F0%EET, FOTFIVEZEES L
IfERZFENT (K2). TORRIC
TREL, I A7V 2 D3 Uk
Mo MWK THiEd 5728, HEREA]
REIKENRE LD, @OTIVEDIEK
XhaCenTEENS. (), zhEho a7 OHEfbhie (G L) CHEREEE (G

™.




AR D PR R R BIWOS DASRIC K NUE, TIVRIWKE LGRS B ARV RV ENRD 5
N%. BIWO8 a7 DFEMIREIC K - THPKHELB e fETE I Lick D, INHIETILED
P2 DR (5 K2 4ROk M OHERENRZHEE T 5T LN TEBE XS IcE Tz 95
ERBIBARY MEBXZHBEORHHICHYE T2 K5 TH O, FADOFBEMEREEANTSHS.

Rz e LEEIERET IV E LT FZ2EATWA. M RO I X > Tk
PRI 5 UDD, LZEBNCBEEILIRD 5 O L e THIBCFE DR ENS. &5 —DR»
KA — X —CTHNZ, EHEZZKMO EFICHEOIRERIEEZR L TOLD, SURZENCFERR L7+
WIERZILIC K > TP ORE EHLET 5. ZOEFCHRL, WIFEMAERIEA X2 OO
e UCHHEMNERENS. TOMEZTOR%, HIEMic@bnst, HIKERLE UTREEN
TWBDTIERENDNEEZEZTNS.

5 ISR

EHME—BS - AES - Y T - AR - NI - REIE - SRR —, 1990, BOKIPETV
2 DI RGEFE—EEEZ A 26 & UT—2. HMEHER & HERTH. 2R, 27 96 &4
105, 839-858

Muto, T., Steel, RJ., Swenson, J.B., 2007. Autostratigraphy: a framework norm for genetic stratigraphy.
Journal of Sedimentary Research, 77, 2-12.

TuZino, T., 2010. Re-examination of air-gun profiles from Lake Biwa (Japan), and depositional history

of the lake in the Pliocene-quaternary. Journal of Paleolimnology, 43, 273-291.
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THEHEEIBNEDFIVS \
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ARG
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B 2. 2R UTBEY 2 2 L— 3 VRSROM M. BRIZKN EHO T, b EZ
BFERBNS LW EZ TS, O FICHIRINZIKAL EFIC K > TIRA ISR T 2 7V 2 N E
HL, EHIKMERTMES. EHGROZEICK D, RET IV Y r— Y O%REEN T
51z, TRMEHEEMENT ZHHE P20 A TEHOWTIVAMNTE, WD T 5L ZITERELE
IBUTHHEDIERENS.



BREETHEFRANBBRLMICHRET SBEMT Y HEMOR R EH
Formative condition of a submarine-slide deposit in the lower Pleistocene Kiwada
Formation on the Boso Peninsula, Japan
fBE EX (ZHBEMFAFRE) - 5K Beh O\EHHERE) - FE E (FEXS)
Kayo Fukuda (MOECO), Masahiro Suzuki (Yachimata City), Makoto Ito (Chiba University)
EHRE - BE  ER (fukuda_kayo@moeco.co.jp)

WIS R0 1L, 2RI O, HEZEENC & b7 H R RNE AR O, HIEIRE), B A
NA R — ROoiR72 EI2 R0, BEFOWEHREM N AL E & 720 /% T 7m~BET 5814 T
HD. PERNG, ZOX D RBEMBYOFBE) - HHEREIZ & b2o TER SN HERWIX, K< A
Z o THEREY) LR, HERETRO B AR E R EOWAMNOIER SN TWD. KRS, MEAERY O B
DR B AR DFEAEIT & > TR EERER O —D L EZX b, HRIFEICEVE AR
EREIEL oA L LTHEEINTWA., 70, KREMERMEMT DX, Ao ERREIZ 2
DIFDENH Z D, ARKEOBAND LER SN TETNA.

AWFGEIE, T O &9 REMT Y HEREY O T AR 2 3 5 72D O ERERFSE & LT, FEM 7R
FABLEICIE DN T, MR~ 0 HEREY) O HERT 8 & P OO R ARAT L, MBI HI S0 O HAL
RSRM R EE2ERMICHRF LT b DO TH D, SREIBRGHSR L LR~ 0 WL, FElk
B HEBICHEET D NEREUE R A g e EEBICHEAE L, FEBIERR TR S IR Th .
RS0 HEREMIZ S L DA DR L2 « SV M EEZ R E L, 280 KILKEEE % BfE
T5. PERND, ERHBE EALOKHEAE 2 D ONTHE - I, 5 SHERE D IO~
D HERE DD GED HALTW DD, SRIERMEIR E L7oHIE T, a5 iU o KRR L
T, WFIRVICFEALRY 1 km (2072 2R B CRIZR SN DI SK) 40 m OIFEHT <V HEFEY Th 5.

Rtk G & Lo R HEFE O BIHBI G UL T ORFEB b Ze o7, (1) EEH
DHEREMIZE S 40 m, £ 900 m, 1§ 700 m THEFHIIHB L Z3 x 100 THD. (2) $AET D 8K D
KILRE OB D, FENOLHEBIZ 6D AT A by — k3, BIEBICIE T v R OERHEGE 35 3
T2, (3) TRVEITKILKEE TOI /L MEBHIZEO b, TETIEMEZ & b7 DIzt L,
EciEAEm L 2D, (4) EHICREHIIEEAnZEDOTIR IV MERFEEL, EALORER
DIV MNENIET D, LizndoC, RS0 (335 H g e BRI A Lo 2 L 3B S
N5, &I, (6) MO EFGICHEET R RORER OIREHREY & Oxtn G, WK
TR B RFAE R T A~RRK T 4 kn BREBE L7 2 L BB EN5.

TERDIFFENT TN THAREE 1000 m & BFES > 725G, & FEOT XD LI Ma DZERFEN
BREBIWTHRAELZZENHEESINDS. £, ZNDOMIZESW - RIE L EMEMHT CIL, HIEKma
Fle LT1.2° MENKLELIND. LL, BHEOEERKRMOE S & M ER RO AN & DR
fRIZHASL L, ZOMWMEMTRVITBLZ 0.46° OWFEARO S & TRAELLZEPHEIND.
HIZ, MEEHT Y S ROEE L BB LS &, 2 ORI R0 1X 0. 57 FEEOWREKAE O
TR INTZARERZ X bILD. LI - T, SEOKBEHER» D, (1) MEAROE L HEW
TR BV T ORI TR OFRAERFARETHHZ L, RHWNT (2) BRN 734K
XA B 23 CTIEZR WA, MR A) B OF% O HEFRSER 5 TR S L7 DRI HERE ) 150 & R 12T 5 Bk
JE L5 7 EEFET 5 EGESCHIRTAO EH 2 ERREREROAFENEE LTEZ LN,
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Quantification and characterization of erosional marks using Soft X-ray digital image

SEHF BHAXEXRZREZHER) - ARSHWE BRXFEZE) - /MREHEF (FER
Mayuko Yumi (Graduate School of Science Fukuoka Univ.), Yoshiro Ishihara (Department of Earth System
Science, Fukuoka Univ.) and Junko Komatsubara (GSJ, AIST)

HESE BB H - (mayukoyumi@gmail.com)

[XLC&HIC

PESk, HIEOEHRIIMZETEIREIC X > TH LI TV 2, 2SI ORI fi#dT 2T+ ¢ <, &
FELIIZARNbOHEho s, T8, FHUBAIROMESR I X > TEENZRBEEFHRIHF oD L 91
7o CE T (FHEIZA, 2007 728) . BlIE, #igs L —F—HEIZ K o T D LT difg E o tiFR i O
DEM (%, #m OBEOWHIEARILTE DL D120, ZORKE, Heix RN A 1% CHiv  Hifg o)
MAERHIZL TS (Pikeetal, 2003) . MEEICEWCTHAKE D Y F—v 27 A% AWz @i oA
A=Y, ZOMTTIEID A A v 7 OEHEH, ZHITHYT 2 @RGE RS - BROMEIERZ 72
HLTWD. ZOX) REMEEOHIZEHRIT, TivE THOIT I TWRD o T2 IR OHITE O HE D
BRANZ =250 L, ZAUTHEED S HERHA DT ROEAR O PRI IREICEA TE TV D

(Posamentier and Kolla, 2003) . —J7, #&IHT#D HIL D5 mm~% 10cm OFLOHEREREIEC, FEBRE=
N TR S VT ARk /e 2 7 — L OHERE - R BIRHIZIE, % <L 3T Z — v 2ROl b Mb o, 2
WITWIE T O A T T E 2B %0y (213 Dumas et al., 2005) . FEHEHICKB W TIE, BENTEL
TWIEIZR O D Z & HZNZ &b, Nty ZIRRIRERIO X 912 3 eI Za s & Fr oIS T,
FOER TR BEH L.

AWFIETIE, O X9 72BN i 2 BB b 32 DIk X #T o # Vst &2 - FikERat Lz, £z,
INZEHWT IRIEEROFFBIL LRAAT. T2 TIE, FRZE mm~%cm o, RAEE (EX) kb,
B 3 IRTHI R IR A FE IR BRIEIEZ B & L, MU O B 72 3 IRehis o0 B L OV ok
EZATo =D TEDOREREWET 5.

BRIBEOHKIEL

EBRICB W THUNIE-CIEREDE M A1 5 ETiE, 2RI E AW TZOREEEK L, Bix e iikT
2 213570, JBRROKRE S, 750, B2 ZNENEHIT 2 &0 ) HFIEBIROLTE TV L1280

(7= & Z1F Allen, 1982 ; Leeder, 1999 ; Dumas et al, 2005) . 3 KICIEHE 5 - ®I21E% < O 2 Rtk
EABEDED LW EERNLE T, MMEEST N ELELE Lz, AR T, 3 WTEHRERD 291,
BB E N TH R LT DOV TV BEERL, TOMXBT X VEREED 2 & THELE
oz, HRFICEOT, X BERIE, K=V 7 a7 oMM NSRS 2G5 2oic Lz L
Ao Ttnsg. X#IE, BRAIESHPRENVLEOELITEENRKRENEOORIENRKEL, BENbDIFE
FE LIS WEWSRHERSH D DT, WERBEEOMEZMN L7 Y IO X BREETIE, EWESIEL
BT, WIS XEET D 2 10D, AR TIE, FEERIITR X BT & 2 VEigz vz, &)
X M7 2 ZOVEE ORI, PEEBANFAEMITERTATA O Y 7 rr (R ok X AEEL2#HEA L, &



VH—E T =V T RSO T U H L X i 2 —NAOMI-1002 % 7o, X BT VU 2OV, 1R
WA O ” +—~ > FTh b 12bit © DICOM EATHE L, ORI, 538 L% 200dpi TH 5.
BONTRX BT D Z VBB, LUTO XS ICHM/NMIBERICEIR L. $72bb, §TIEED
Do TWLEEOMENI R L, R CEEE, Eit, BRAEFHOKX#HT V2 VERERT, ZhboikX
T 2 HNVERO YT £ UE & OBMROREYRAZ KD, HaEHT
BYLCIE S|oZ84 L7-. FEBICIE, 12bit © DICOM Hifgh b,
8bit > TIFF M{§IZ A L7248 ICE S ~DEWHEIT > T D, it
L7efu N oMb, K TH IcmBETHL DT, TOLHE
THEIBELZ 0.1mm OIFE CHREF MO R IETH L. F
72, KFEFHEA~Y, A 0.1mm BE DR EDOERIEHND.
ARIFFETIE, FEROFIE LT, AERE K CREISER
SR8, RIROFIE LT, AE CIRRINREBETHDL AN
T v T ERHWTERIELEITo 7. BONERERRIE, v —0 ) 4 LB ORI EMEIC X 5 AR -
RN 2 ETe b DD, +o IR R TEELR TR TH L Z &nbhrole (K1) . ks, ZoOX
D IREBRFEOEEITE, LIEUIEA— = 7 LN BRENR O D0, 0O X 5 7 RE L5kl
fETE TR0,
EEREOHHIL

FEERAVTEREEOERERICENT, ERINEREOREILL, ToRk&ES (B EX) Z3H
LB LB Hipvy (Bl 21, Allen, 1971; Blumberg and Curl, 1974) . Z D%, ERIZRED /34X
H— U DIRIERCTEN ORI K> TELT 5 2 DD oTNDED, ZNNED LS iz 7= 50
DTSN > TR T2, RIFED K 9 22 5 1E2 T 3 RLEWRA G LNUE, 20 X 9 v g
W3 L C— iRm0 72 MR O Tk W5 Z L3 T& 5 (Isaaks and Srivastava, 1989; Lloyd , 2006) . &
BFFECIE, WP O FHGERE A3 2 B O AL 2 R~ 2 72 Dic, HIBRZEIE RO FEF RS 15
DOIER NI AT T BERNTZ, N AT T AL, BB 2 EEETH Y, A (F
X) ORI ERGE AT AR L 22D, ORI AT T AL, BREOKEIPANY 2—2 3 VIZE
DGASe, BEROSHABALE—THIHIGAI, BEOMRD LN, EREREMEIED L, Z0ENIE,
TEECTAL DR 2R 210t » TELT 2B BFEO KX SXONME XM LIZ b D TH 5 2 & AT
otz Tipbh, HERKEENR PRI L > T3 RTOREBFEDOER(LNAREL o2 52 5.
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1 8bit Ef% 3 RITRKLI=ED

B A3ER: Allen, J.R.L., 1971, Sedim. Geol., 5, 167-385.; Allen, J.R.L., 1982, Sedimentary Structures.
Elsevier Science Publishers, Amsterdam, 593p.; Blumberg and Curl, 1974, Jour. Fluid Mech., 65, 735-751.;
TEEEASIZA, 2007, &= Lkil, 349-363.; Dumas, S. et al., 2005, Jour. Sedim. Res., 75, 501-513.; Isaaks,
E. H. and Srivastava, R. M., 1989, Applied Geostatistics, Oxford Univ. Press, 561p.; Leeder, M.R., 1999,
Sedimentology and Sedimentary Basins. Blackwell, 592p.; Lloyd, C.D., 2007, Local Models for Spatial
Analysis, CRC Press, 244p.; Pike et al., 2003, Concepts and Modeling in Geomorphology: International
Perspectives, 185-197.; Posamentier and Kolla, 2003, Jour. Sedim. Res. 73, 367-388. AL, FlHifZ:

(21540476) DB AT T2,
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A stratigraphic sign of alluvial cyclic steps preserved in delta foreset bedding

ke (RIBXZFE) - WETH GREKFE) -BOEE GRKEKXZFE) - #IIEN (KRIEKXF)
Gary Parker (€ 1) / 4 KET7 INF)
Tetsuji Muto (Nagasaki Univ.), Chizuru Yamagishi (Univ. Tsukuba), Tomohiro Sekiguchi (Univ. Tsukua),
Miwa Yokokawa (Osaka Inst. Technology), Gary Parker (Univ. lllinois Urbana)
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A7V w7 27 v A%, BoKEZNIT L - TXE) 5L HEFIH(~FERL 72 ) ES & 73 2210 J8 1 2
RHN M T H2LRENRETIENy K7+ —LThHb. fHx OBKDO EFRALTEE OIS REE, T
AT TR ABIC e > THR Y, HIt-BOK-HI & W o ML EBR A Rt L7c £ £/ 2k LTl b3 5.
I, NEEABREI ORI GIERBERO Y Ry = —7, S LIk EIEO KM ICED ET, Zib
T A7V I AT TRENCHLEEZ THLNLELDOTHY, TNHEXET HEENFRILETHD
ZENHLNT o TE T

HE DIXT NV ZMRENITERT DA 27V v 7 27 v TOHREFHIEEIC & <IZELEROW TN D.
FITAZOFETNVERTIE, EBRENER LR TH, DT Y FARNCHA 27V v 7 2T v 7RENRD
ZEBRLELEDL. ZoZLi3VA 7Y v ATy IRRRMBEINZEB W TOAESITHMRSN ) 52 &
lalow o, Lo LB, WREIIOHEN YA 27U v 7 A7 v FRiEo& ) ERESINAHILIN
FCHECELL, MBFICEDL I RERZETONMILEALEDNSTHRNDE., ZOFRIKND I,
P ATV I AT v FITEBRIKBIATHIA I NVDE ETEBRLIZYA 7 U v AT v T OMIE & HEfE
MEBHELTLEDI L THD. T77bL, Y1427V v 727 v FTHCLRENTH 201D ZTARENTR
FEHUT W, AR, HELPRIEB IR STITAE DO RIEETNVERIZEY, 14270 v 7R
7 v T ORI Z B ERIIRE SN < ThH, BEENZOEB . b IZE TR G R e 2 7o B O IR A
SND DT ENDIoTo. ARHE T ZDOFEERITHOWTRRIT L7zw.

FRRITRIFG R FBR BRI KO R PREER A /e o 7 — 0 ZBKIE 2 W TiTbiz. Wino
FEBRTH, WROT 7 U AKBENIZE L= NMIFLEZER L, TA% EOWMBERIINCY A 27V v 7 A
Ty TNEAET DM A FEBLTE . FERRT, KRR - BIWEE - KENKGLEZ —EICRo 7o, HERRUEHT
T TRIRRIR A (e.g. 0.2mm+0.1mm)% E & L TCHWEREHIZER LY B0 3). EBROER, WEWIT
BRI DA 27V v 7 2T v TBOKIOZEB E T LE 7 4 —t% v NOKEHEEOFA L 2SN ERCFE L
TWHZ ehbhrole. ¥4 7V v 7 A7y 7 EEMILTT7 +—t v MEIZA U % plEHE o BARR R
28 THLHN, LEELHDH. FhE, () WAL OEHEARTRED L X, FAZ T3 —F v MIIT
Ny 7 770 REERBAEL TS, QITHIEEE THALLEBOKD M E2B LY A7) v 7 AT v T D—
WRPHTIZIZAER LD 2 &, ARG OIEHRIZERREBICZD S, ZHAUCMFESLT7+—ty F ETIE
N7 7Ty RERENETT 5. GBKBR O HmE D5 & A0 5 OMHIRAHFREEICR Y,
O 7 7T RERBETHNEITT 5. @ITRRREAGW D 5B ORI 7 & A 5 & onTFnn Ny 7
7T R DI 2 O THERE ORGSR IIEE 2 EOFMIC LV ED 5.
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Experiment for deposition of mud clasts
in turbidite and debrite
BEHAER-EHE-—BUWLOXZE-EBEEH)
Takehiro KANII and Yuichiro MIYATA (Yamaguchi Univ.)

WHRBIZAONDT 7I7AMIKP EAREIREZ AN TR, F—EXAMIE R T2
Bl 8 & STz (Talling et al., 2004). TEREHK LREHE2 O B EEO M 2N H L
THRY (HEME - 5AK,2010), BEE KT LARPIRETIETAREZLNATND. #
ZINADOKBRIEERZ EEH DO -8 O KRR BHERBRD ICHAONLIEE 22T 7
TANONHHEE B - HME-FRFPICHLICHELEZE R, ROEPHLNERST.
Thbb, (DT 774 FCWEAT 7T nyv 728000 RABEOBEL Y
A TR0, QOQWTHLEEHEEIW T, THDE - BEREN - LD EO 3 EHE
EE LD, NENHIEFSEMICE TR, MAHEA—-MVTELLEY ¥ —E X
A PMNIERTDHZEDRDD ; (HTFTHBEIL, FESH - GREFBLOHHEENL A
T, BRZ—E XA PBBLERBTEARAV; O)EMIE R ICEERIMBLL, &
EENPEWML - BEARFICESL, HHBENMET T D22 LRBZ 0 (6)BEIRET T LI
LETFTRAERAELTHBL TV D (MBBRETO LM THBENEGES R D LN

5,7y 7 HUTIHEEEORBEROSE VTSN D, (NBHEEDO DR ED
—®WEEF bbb SN, ThbL, —RTLH5ER2KNARBWIKTT Y - A LE
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Grain-size characteristics of foraminifera tests in the Ukari Formation, Kakegawa
Group, central Japan
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Experimental study on sediment deformation structures due to dissociation of gas hydrate
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Sedimentary environmental changes during the late Pleistocene to Holocene based
on sediments and seismic profiles off the Niigata Plain
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Bouldery volcaniclastic apron around caldera volcanoes and underfit rivers
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Fluvial deposits of the Miocene Siwalik Group (4000—6500 m thick) accumulated in the Himalaya foreland basin.
The Siwalik Group thus constitutes an important archive of Himalayan uplift and related climate changes. This study
analyzes the fluvial succession of a large river system (Paleo-Karnali River) in which local climatic effects should be
minimal. The Karnali section is expected to contain a good record of regional changes in climate and tectonics. Based
on facies analysis, eleven depositional facies and six facies associations (FA1-FA6) were identified, in ascending order:
red mudstones and fine to medium-grained sandstones (FA1); coarse-grained sandstones with flood-flow deposits,
ephemeral stream deposits and grey mudstones (FA2); medium to very coarse-grained and pebbly sandstones (FA3-
FA4); followed by thick pebble, cobble to boulder conglomerates (FA5-FAG6). The individual facies associations
represent fine-grained meandering river systems (FA1), flood flow-dominated meandering river system (FA2), deep
(FA3) and shallow (FA4) sandy braided river systems, followed by gravelly braided river systems (FAS5) and a debris
flow-dominated braided river system (FA®6), respectively. The individual fluvial channel deposits tend to coarsen and
thicken upward. These features indicate the depositional environment shifted from a distal to more proximal part of the
Paleo-Gangatic plain, as reported from other Siwalik successions.

The Karnali succession also records climate changes. The change from fine-grained meandering river deposits
with red soils (15.8-13.5 Ma) to the flood flow-dominated meandering river deposits with greenish grey mudstones
(13.5-9.6 Ma) indicates increased water discharge after 13.5 Ma, which resulted from increased precipitation. An
increase in precipitation is also reflected by the appearance of ephemeral streams and playa lake facies in FA2.

The order of the appearance of fluvial depositional styles in the Karnali River section is similar to those of the Tinau
Khola and Surai Khola sections, but the timing of fluvial facies changes differ. The earlier appearance (3-4 Myrs) of a
flood flow-dominated meandering river system in the Karnali River section may have been due to the larger catchment
size of the Paleo-Karnali River than those in the other areas. The newly discovered climate shift at about 13.5 Ma in the
Siwalik Group is interpreted to be related to intensification of the ‘Indian Summer Monsoon’. Further analysis is
required to determine whether this event was related to global climate change, or to uplift of the Himalaya.
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Fig. 1. Grain-size trend vectors calculated by the P-GSTA method over
observational sediment-transport patterns.
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IKOBENZ DL TEE L 72 bl K ORI 7% S - HERE )

BROT 7= DN EZNEND T 7 — U N~OHBEAER O K & 7o fHiE

T LOEEWEIL, TMOEHLOFEFITFETHY HD LHEZFRE L TORWVIRENBIZ S 7. @ER
WEE D Z ORFINIEm O < SRR & R o TV Il EmORENMEREINT > — MRICWOHERE L
LM END. FEUOBE LT, BAEICAE U AT vy B HE (1929/2/3) OBSICIZNFEEZELS £ T
BRI LB & LT, K LIEFEAFH TR Thole/ew LG SN TS (Minoura et al.,
1996) . {RIC, FEEEGYH CHEEAZOLNWVREBTH 72 b, AEIEITERZRVIRAKEAHRS 2o Tz
AREtEbH L. 6, FLELOWREITHEZOMSBIC L > TERESCHADRRO N, Eiz, KTk THE
EN TR, W DK E & B ICHIEE L 72 B3I, KIS - TR - 5 L, JKOTEIR & [F LAVE D



SR & bR - BEEAEE LT,
5/ RO EEZITRF <, ETO
BRSO VDS, [AIFREE O HE I s ok L
I OHTI DR S FHE R O RAE AR«
oo, BIAIE, WREIC £ 50 OEE
EWIZL S TRR LT 7V —r (BEARE) T,
WL TIBE S ABOBIIC, TIEHRC %k
FBREOROBED ThD U v 7T 977 5%
RASHELL U (FED 0 B9 LR
o5 S — (R, R (1B ) ‘ - -r
Sl MR TR S b0, TITE ey TIESTR)
VDK LT 2R e U i A MR S 7 DT
BIRA~OREII 0 o7z, 29 LIZEWIH D ORICER T2 EE 265, N nHELIRED Z
VGRS AL & D #5705 1= T2 DI~ DR R D et fe 2 & | LT 7— > & 21T 5 M
PR B - HEHIT B KBRS LT Fbic, HEIC B EEICHRS, BNOBRIC T b Aot = &
L p RN

4. FED

FEZOK IR A OHBORBI 2 B2 L, T3 JUVKOIFEIC L DHBHEM A~ DB 2B 07, [RIRRE O
B LT, HROBRIC & » THEIER T SN2 0, BB OSMEMIENAE T $5 2 LAVR
SNTz. ZOZ EiE, B - EHHBICR W T, WEOEHERY ) S EREB 2 E 0T BRI, TR
AR AZRFET D LN EETH L Z L 2L, ARG b Em A OB R O R 8Ix, HE
OB HERI > Dl R ORI AR 2 HIWr T DHEIE & LTI T& 5.

3CHR

JI_EJEORER - WEAFZERTRR A BE, 2011, ABVREICIS T 5 AL G RS- ER I O MEH—) 2B 1T DR
Bh—. AtiEE AT ZERT RS, 83, 17-25.
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Minoura, K., Gusiakov, V.G., Kurbatov, A., Takeuti, S., Svenden, J.I., Bondevik, S., and Oda, T.
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160, 145-154.
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Appearance of high-frequency sequences in the Miocene Namurungule Formation,

northern Kenya rift
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T =7 U 7 MO TAHER T AL 7 LB (9.6~9.3 Ma)lE, V7T 4 v 7 OHHNITE
B S Ve O A D 2 HIE Th 5. BMOEAE LIX6 < L TEOEEHNMEIL Loz, ZHE
AR OHIE N E L A CEEZ T TICBIE TE 5k, FHEFUEPBD TRWD, Z OHiEITA 5 eE
T OB COMBIRE MDD DIIFDZ—7y Ve FR D, TV T VB NLOT T AT /3R )E
MBHE 1 ODOHERE L — 7 LV AR T 5. & FEEO FRR I HERE Y (A K EIAHERE (R (LST), =D EAro
1%AB  BA BRI 2 R 3 Y E I HERE R (TST), B2 E &3] 1 HERE 23 3 5 013 m i K Ve S HE A
KHST) 272, ZOT—r U ZAOHSTIZIE@EEAH O —r U ZAREENDD, TSTIZIER LRV END
BERHL., ZZTEFTaL 7 VEZBINS, A0 =7 o ARSI N D ENEBRET S,

F L2 T VRED TST 1E 3 — MIRBK D D HERS U 7o W0 & 7o IR O b g (—ReAIZ oK L 7ol
JRHEREY) & EEIRE VeSS QU RHEREY)) O B Jg & FERES (W OHEREY) 770D . T GIEFEHIICIER &
e/ N0 IR EEDOEDLY O =AMNOHREY Th 5 LRI N5, LEFHEREDICIL, 2fodEhic X
STHAULTE LRSIV HRY (UERHERE B 22 Leb o) RELIE. —J7, HSTIEE
SN mBEOREEY S — 7 o AOERY ORI ND. @EMY— 7 o A TOMBE R HEREY O E eV
1, REOREIR O LIZEHZR )R, LAY, WoHERY (e 7 v 2 4Ef8Y) , T2
7y MEEY T, by TIEROBEEICE > TREIGNS. 1 DOEEM Y —F7 v ADE S [T .l
Tho, H~AP> TR ROMEMIZHDH. 29 Lic@mEAMo—7 o ADRME DS DI, Ao EE)IC
JRR NS 2D LRSS, O X HIHET LBli, ®mAEAHY — 7 AOEREOFERICKH LT, Fiov
— b AR OILEEE (UEERHEREY & HHEREY O5ER) N0 TN L7720 Thd. T772bh, B X
L OBHITEA~O T b, AN K DRE, ZOBROWKED LR LW BT, mEM—7 ADJE
B TE 5. —F, TSTITIFFEICIR AU AR O Mg 0 25, ISR E 722 & 2R3 0, KR&ER
JRA Y ZFOREEII R SRV, T E T e SV HEREHE (Saneyoshi et al., 2006) (%, HST &
Db TST DI KREVE LTS, —RICHBEEEORE WSRO LT, KAy —7 20
HIBIZFR D 0TV E SN TWDA, I 2 TIEHHEREERE O R E R IZ&E S 0> — 7 v 20k,
HEREHREE O/ N S TS m A o — o U AR BINL TV 5.

WA DTN, LV 7 VIEO FEHERERFIZIE, HEFE 2 AT fida L 72 gk dse <, EEo
HEREIITIE, D 7e < &b 20km L BBV 7 RE oA Rl dE D 0 Ak £ TS Y, FFE & & BITHE
RUTaRetEdi /R STz (Sakai et al., 2010). HERAHOZE LS, WEHMEKOZIZFFG L TS, TST
IZEEE N D HERE IR 720 2 © » T2 MR 72 <, T COFEEIR 723K ) © HERE U 7= HEFE )
ThHbd. Thbb, TSTIMREHIIZEAILD TN DI EANCKE BTG T2 0 AT ARFEEL TV
otz R7edsd. —J5, HST AENCIZ EALIE & L0 BV IR HERR Y s Bl, ks - fEfda Bk
ORI HEMNT 5. O EITEKEOYERE IS, KOO RES RPN FEEL-Z L E2EKTD.

HERHER REWIZH L LT, EMICEEM O —7 o AR ENRho TR IR & LT, K&
JIDBFEZEL TWehroloZ &Ik D, BREEANDKS (K= ¥—T7F v 7 X Catneanu, 2006) 73&% 5
CHET SIS, —F, HST ORFHIZIT L W RE W BE LD, BMOEESRIBRENEA L &M
MINd., ZoZE,d, BEAHNTEEROME T, v—F7 v ABEROBMENENE ST, K
BEIRKR Y AT LOIZOIRREANDVMELS, BREEOEEPIHISND r—ANnd 5 L Bbhd.

25 HR
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Sakai, T., Saneyoshi, M., Tanaka, S., Sawada, Y., Nakatsukasa, M., Mbua, E. and Ishida, H. (2010) Climate shift
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Muddy sediments associated with the 2011 off the Pacific coast of Tohoku
Earthquake: Can turbidity currents be caused by great tsunami?
WA (FEXP) - T FZEKE) - R BF (UBEXD) - #IIEN (KRIEXE)
- = (BFRBESEEMRAR) - INE—B CREMERRA) - & FEXS) -8/ E-
S0 - BERE| CEEERFEMEE) - FUHE @EEHKXE) - YKU-E04legl & YK11-E06 leg2 FEfMAZTEE
Kazuno ARAI (Chiba Univ.), Hajime NARUSE (Kyoto Univ.), Norihiro 1ZUMI (Hokkaido Univ.),
Miwa YOKOKAWA (Osaka Institute of Technology), Ryo MIURA (Nippon Marine Enterprises, Ltd),
Kiichiro KAWAMURA (Fukada Geological Institute), Takeshi TSUJI (Kyoto Univ.), Wataru TANIKAWA,

Toshiya KANAMATSU, Katsunori FUJIKURA (Jamstec) , Masafumi MURAYAMA (Kochi Univ.),
and YK11-E04 legl and YK11-E06 leg2 Shipboard Scientists

EHRSE - FFHFTY arai_kazuno@graduate.chiba-u.jp

ot

1 IXLIC
2011 4E3 A 11 BIZHAEHOG AR HE (Mw 9.0) 38 KOEKHUR S FEAE LT, =ReihokEin o
WEERIEN 20T C, IRHPHIC IR SR D HERE L 7= (e.g, Tkeharaetal., 2011) . AHFZEIL, MBECIZHERE L7
A X METREHER O 5347 & E OREE b ZWE L, Z OHERASHEE T X o TRl LI A U7 KRB
PRI K 0 RS - TR AARE T 5. ZORREMMSIELWE 35 &, ARIOME - Hulicfk 5 HEREY
OFEM7LFLENE, HUEH DR - B OFRAEICT 5 L CEERT X LrbEAD.
2. HIFRITHE S VB HER
FACHIT AR R DR A4S, RERS R TEEHER 03 b OR300 m) A SUEERE ORI
5940 m) OFAFHN OIS T, AWFFE T AR X OVEEHERE ORGSR Z T o 7. £72, &
W ZERE L C o T2 MERHIERER OBS14 B b b A U MEHERERE A5 L7 (Z0fiE2y, 2011) .
ERHL U7 HERERRH T 0 LTI, HEREREE O R & LT A1 T o 7.
(1) WA
ZREPOZRIE 2900 — 5900 m (240722 7 HLTIZISU N TH ANEZKIHAMR L A3 6500 36 X OVFRIERAS BRAT
AT I Deeptow DA A T & W CHEIEHEZ1T>72 (YK11-E04 legl, YK11-E06 leg2) . R&EZIT-7-9 X
COHLE T, MHEIIREA Y — 7 O EHER B DN T, HIERLART MBI | CHESOR O HERE L T
HAIZIBNT S, SRIOGFHETITRPHER L TODERF IR o, Eiz, —HOMmEmTIY v 71l
DUPEIMBEE S .
(2) LADN 6500 THEREL L 7-FERGUEH
Atk 39 EE (5350 m) ,38 FE45 3 (3230m) , 37 FE454) (3500 m) 3 HIAIZIUNT, LADN 6500
A IO CTHEIEHER) OHRRGURI 2 B U7z, AU TR S 7z = 73BN R 2L ME OHERY) TRk &
IWTEY, I EREEA A TS, SO D 6 2 SO 37 O FEIZIX 0.3 - 1.5 em FREOKE A Y
— 7OV NERH Y, THOfEE DRI Y —7 Tholz. KAV —7 D)V MNaOE FIZIIIES
\CHND A Y — T IRED IV Mg a ) Ze b b, WAV —T7 a0 Mg b FAOmREITRZE 5 <



ARIOHBIZ - THE L2 R CTH D L B2 b, Fi-8hi- 2 S CTROM-T-Z &M, HHRIA

HHICHERE L7 b D 2B X HID.

(3) VFIEHIEERT OBS FIEHEREY)

FACHG AT IR OFE AN, EIRIICEE L C & 7o HRR  OBS14 15 (UKTE 299 - 2773 m)
OERAEN DM TN, B SH7z OBS OHIZIEE ERIRICRIFMZZ L2 b0 b H Y, OBS D/A—FR
Ny SNITRRI Do T WG IR % 529 5 Z B O REREHERANGE £ > T e (208, 2011) .

(4) VEEHERE ORI R

FRHL L 72RO B R BTk Y — 7 o v Mg b, BRI ERE L Th - 7o RS
OBS14 BIZFH L TV IREHER Y (=0, 2011) kLT, L—W—RENARIERRC L 9 &170,
RIEERERHMAERME AT Lz, L— YR HE S L e AR A o T e it v 2 —o
Mastersizer2000 (Sysmex) Zf#if L7=.

TEEHEREYILEIZ clay — coarse sand DOHEREY) CHERK ST Y, EHIRIFR : 2.34-6.08 phi, Cv : 021 -
0.76, GUEE 1 14.22-96.06 %D T o7z, bk 38 & 10 /B oEiHE K299 m) HHARbE  OKEGE
2041 m) (Z[ANTC, SEHIRIEIE 2.77 phi, 5.18 phi, 5.35phi, 3.93 phi &ZMbT 5. FbHIEVE Z A TIIHIE
Dz Z T T o TV D b D, BIRIYIZEED BRI Al Ot SRtk b3 A2 /L S 7z, Mk
{bDRRRIE, KSR O CHIVVRIA-RSy D HANE T % coarse-tail grading T o7-. F£7o, BIESAOLE
FURE (Cv) 13ERD SIS CHEFACED L, SYEsRITED S I M CEFAIHN L T < i1 2s
Ronr.

4. i

BT R ST IREHERIE, KBGO E D A AMREC AT THtAV IR HHEFE L 72 & DT
BHDAREMED SO, WAy R7 4+ —LAPBEIND 2 EMDBE AT, ORI ATTCHITE D 72
ETIHR L, IREIRD X 9 72 R IR L D3 e AU Ko Tl s e 2 L TREN D, RIS,
B—E LA NI TR~ TR LT 5 Z E BN TWD A, ARIOHEREY) b A 7~
DA AE 2 7R LTS,

IREIROFEEA T1 = X e LT, BEROR I X0 Bl Lo EHEREY & E BT b, £k
0 A LT R E > & KM R IRIBTE 2SR LIZ FTEEME DS B 2 5. AL o MEREHERY)
DA ClRE AT K2 300m TH 2D Z L0 b, DIT & 7g o T-HEFEM OHAGTRIL 300 m LA DRE
MR T 2 LB 2 D, Bl & bzl S oI 36 IR TH Y, ARl &
9 e KRB A A A3 & O ekl ORHE A2 04T D L ITB 2TV, LIERo T, IRE
AR & U TR FTEEIERN SOOI E O b OIC L 2BEBIEHTH A 5. 4%, BEFFHICLY, Zo
PERDZ LI DWTRFTT 5 TETH S.

SRk - Tkehara, K., Usami, K., Jenkins, R., and Ashi, J., 2011, Occurrence and lithology of seismo-turibidites by the 2011 off the Pacific
coast of Tohoku Earthquake. the 5th International Symposium Submarine Mass Movements and Their Consequences (ISSMMTC),
Kyoto University, November, 2011.
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Sequence stratigraphy that is independent of sea-level change

- case study of Lake Nojiri, Nagano Prefecture, Japan -
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1. [XC®IZ

W RRHERE Y O JE e TR AR IR % B T 7o v — o VAR TH D8, LSRR 72K EL B ) &
fREE SN EWEIRCIZ ED L S R —F U ABFENRA LN TH A D H. SENEZEO—fFl & L TREFRALE
DEF LI TR O N B IR RA LB O FITRE R AR T 5.

2. BRi8ER

FRFIRALE, iR & ORI ICAE T 5 B0, EBH 16km + fifl 4. 6km® « Jiikin i 12. 9km® « 5
RIKEE 38. 5m D/NS 72 [UFHIE T 2. BTV ET KRR 2RI 2SR D A%, AR 2 1L A%
PeL, ZOMEBPNIRICE CHERET 28RN IAL AT 5. WA E L TIE) 72 En < Do /h)l|
D5, FWHEINIHAIN OHRTH D, B Ll O E T 2 KR FAKNEMEIRETIZ 30T 2 F IR EIX
1252mm C, 12 A5 3 AORIKE (ZEREEICEYY) 13 383m (KETHR—LR—) ThHD.

FRIFERAITER

FREA L E L =7 — A (B & GHER) 2 HWeEFRRER S 27 U2 AVEL, Ktz ML —AL
fo. =T —LAOFE O T RATICRZ, BENH D X OITBZ50, —K—K O & B3
% &% < OREHITERWARIBIZ Mo TEET DK & HET 5 L 910y, FEARKNmZRERET 2.
SOFY, A=T—AFRICB T ARFEIZZDIFEAERNT =T 4 777 N TR EBESTTH D LR
T& 5. —JF, WO~ EGETIRNEOIZE AL, NIRRT BTS20, &SIk cF
I BGELIE B DN NS RS AERTIC 72 5.

B IRA RSBV TR 72 S LD SN TR FEN R S D . ZNE O RS HFEIAR B FAZO K
SR R L CA Y Ty 7D RO R & AR B O I REICH LT Ny Ty D RO
HEA DR SN TEY, —MOKFET—2>DF A 7V EH L TV D.

2B, EEO OO EICEEEN DHEREIT, 12T THMEIANZE W KIS CTRIET 2 Dzxt L
T, Moo TEEZEMSETWD. —J, #EECCHRAYICIE < HERES 2 HEREE OrE B 72 8T C©
ST DHEREE LA D e,

4. ER

B Ll O RFEHERED AT BT, KR BEmEURITTED Al & 7o > T\ h . F7o, BIHRERELISOM

Wkt S, WEHEYOREIRITIEFITHENEHEESND. ZOZ L bBRMOBFRRATIRIORIND



HREE TR EHREE CH L L HEIND.

Harrison and Digerfeltd (1993) /KRR < 72 5 K I CHEREJE 23 59~ 5 TR FE % “ sediment limit”

E LTI K EENZL LGl E LTI 21T o 72, BRIIICEWTHL ZOFRETIEN TH L B2 b
7o I T, FIERANRRE SSRGS O RBIEE (sediment limit) 2 RD7-FER, 5K 4.5 THEMIZS
BOWKIEEB YA 7 NV EHERT D LR TE.

&SI O FERIZONWTIHN TOR— U & 73k 2 FITHE LI2fER, T TORMENEET 77 %
e =N T 77 LR LTWD ZERH LN o7, 2T 7 7 OFMUE, B - Al (2009)
WEoTHLNIZEN TS, ZHICESWTEIFEOFRERE LizL 25, KTHERWL ZTHHR
TRIKLIZbDTHDZ LIy, EIROSHREIZ1 ~2 THELN) ZLIThD.

8 BIDMWIKE A A N2 b & 7 m— VKA S & OS2 Et LeRER, dEREHETR A S L
Heinrich event (Heinrich, 1988) 5 X ONEAUZEALLT 51 Xk OFREH] &K B/ ORFNIZIE—ET 5 =
EWH LNz, DF Y, BRBOWBIKEITZAHIC EF L, ERIETL T, ZOZEOERK
ZOWTIHRRRET 2 TETH DN, WEEEERFIN KL (SPECVAP) °HHNEAH) FrlcEF0OHHEE
B) RELIFEABARESSERLZEITHLNTHS.

WA OHRE DR T > — 7  ABRENER TH 50, HREETEICBN T 20 A 7 L%
2y B 1X, DDV AERRTIERTEDLEEZLND. —DDOY—F  ANT [Hxt

(LD RS ERCK L CA > T v 7T DR 1%, & KU BIdERA (LST) (o,  TFHxRy AL
ORFHEFECKT LT by 77 v X T 2R X, R WIHERER (Falling Stage Systems Tract; Coe,
2002) IZHHGTE BAREMEN DD, —J, BHOL—r U ABFTRLNS [ HIHEREA (TST)
MfEKYE ] WIMEREIR (HST) 13X, BRI CIEMEGE TE T\ v, ZoFRKEE LT, B ciiiKm LA
o THERIR S K& < V7 FTEDIFEDZEMN RN &, BIOWIKEZR A T CHEXMIC TE
VSR EIAHER SRV T2, ZILDOREN TS TRV ENREZOLND.

BHIIC BT 2K E LSO EITETHERK CTH D, ZOFINEIL 15 7Rk O —F—IZHiET 5
LWV D L.,

5. £&H

B OB W RA RL SR A AT L72AR, AT o &9 eismni G one.

7)) BRI TCIIEER 4. 5 TR 8 BIOWHIKmAB 2 MR I 7.

A) WAKHE EF T Heinrich event 72 & ORI 5B LI & 1T —FK L T\ 5

7)) B G EHE R T SR B 2V KRB L IS L e v — AR RO NS

x) TP O > — v RSB AT D EE e b o: MR AKERIMERS (K] & THEREIHER

k) <, NEEHHERK] O TEKERMHERK) OFREIRAHITHD.
S 3k

Coe, A.L., 2002, The Sedimentary Record of Sea-Level Change. Cambridge University Press, Cambridge, 288p.

Harrison, S.P. and Digerfeldt, G, 1993, European lakes as palaeohydrological and pal aeoclimatic indicators.
Quaternary Science Reviews, 12, 233-248.

Heinrich, H., 1988, Origin and consequences of cyclic ice rafting in the northeast Atlantic Ocean during the past
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Characteristic Features of Tohoku Earthquake Tsunami deposit in Rikuzen Takata
City, lwate Prefecture
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BErT TS oA 3 2 BRALHOG A TR LR HER ) 2 A L7465, KR 9 m DiRIfEN G 2 JEIC
DTz > T HEEE TOIR WP 2 FFOUERI A3 E L~ S i, BB OMRAL - MRS 2RO
WHEREISER ST 2 E S BMNTAe o7z, AWFZEORERIE, A B OHE OBl HRE R 2 MRS 2 S
BRI 2 & & HIT, PBBREIZIST 2 HEEHERIR &7 /L O~ THEORREZ 52 5.

2011 423 H 11 BIZHAE LT SR PRI 10, BRSSO ASEPER IR BIR 2 I RREHE
bz, BT, @R D =BT CORBEROPEITER TH Y, BT A TEM IR HR S
[FFA 7 V—7" (http://www.coastal jp/tjt/) OFHREIZ L5 &, FERiE T T 19.9m &) 3 EmEssiter S
NTW5. FAEHE RO T L— MEZHARELF T, ARl & FHED M9 27 Z ZOHIFE) 450-1100 FEFEE D
JARICRED IR LEAE L CTND Z ENTHEIND.

LU S, AEIEIBEOHRA N FOBFEMECBE L TL, EEARRSE B2V, FlZIE, 7
869 FHIFEE L7 HBIMIER I I AL T DJRWEIH AR K SETZ Z EAEE SN TV D SO0, @EDHT
e CHUHEFE DR SN TV D DT T L LTS « A8V - e PR EThoH. AlEDRE
3o T =R 510 R COEHEREN, —EBOHUZ RN T, IR TR S TWhRun. Lo T,
AN A E] &b E O E MR R « [FERIEEO & O TH o 1SN HOW T, RIEERRDIRS
NTWD. ZIT, kD =R )5 OB HERINITE~0) T CTEREE BRI 5720, ST AR

EHREAFEPRAEDO B E LT, FxlEFR =y oEmm A F0a L, PISHIIZ W CHEREE
HER D3 s HEREAH) « AR RO R A R LTz

AEIOFIADFER, el I 03 2 EEHER Y OHERTFRVRHED N NI e o7, JES 1-5em #2
JE DY EHERE THW DO EFRFUFT E TIAL 04 LT\ 55T, WEOHRRHEREY ORI iR
ROENTND. IYEEEMERMOWNEIZIE, BEOBIY « WRRLEHED A Bhiz. Z Ol - WER{bEE O
Bt - i, 2RI g Lo, R AR AR LToRESR, AV b Db~ 2 b3 52— MR
DORYIE 1 B 1 BN ZE NV EFTVEE DR & 5| EPATKHE L TIRES D Z E R BT R o7, Fiz, HE
HERE O PERIZ A SN D 2SRRI, BROAREERREFEMCE 22 S b L. 77, MR
B 400m £ TIHRARTH Y, HEHREIFE SN TR LT, W1 2 O & EMHEI ) THHER
DORFRIR & 72> T2 Z E BB LN o T2, ARIOFHE CIIEEHEREY ) D 2E O AT b a 3%
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