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Event deposits and bioturbation: an example of tsunami deposits

BRNE (ERH - hEREREE S )
Koji Seike (Geological Survey of Japan, AIST)
GG - 550G (seike-k@aist.go.jp)

HiJE DA X2 NHEREYOGFIEN D, BEDOA R N ORAERFOHBEE T 5 Z L3 T
ED. LR s, ANV MNEORERT oy VEMRT 5 Z L LUICIE, A2 MEEwN S
%< DIEMEEDH Z LT TER. EAEMIC L2 EYHEBERICL > TA Xy MNBIZRASh, %
OHFEEEIER T 5 B2 bND. BEHREDE G A XV MNERMERZIERA T —LTED LD
WL TV DD, HDENEENL LWV OHIICHT > TEMBHRORBEEZ T D LA NV Mgk
TR TERLRDHDN), LV FIZOWTHRGEE L7l d7e . DLEZEEE 2, ZREhEICBND
T 2011 4 3 H OREIKIT & 0 TR S HERE I 23, BBKD D 5 150D 2016 2 £ K 5 2k HE
TEEL TV A NEREAN, ERHEEYORGERT o v L E2FHME Lz, & 5I121%, 2011 FEHEEHEREY
MBI S NI HERE A LLiE U, RVVIER R & — L CHEEHERE N AEMIRIRIC Lo TED X
INCHE SN TN DD E T2 (Seikeetal., 2017a) . Fiz, A X2 MRENSEFEHLOA X NE
AL LT, EMEROREEAMD ZENARETH D, TOHBE LTE, A MEEY O
FRIELE I AEMIRREIE S —OIFEE L2 THMK) ORETH Y, ZORICHFRICEZIAEND LY
ARSI T ARBRE O DRI OMEE 2 K L TV D06 Th D, DF Y, HEREEM OGS
1T, BRI DB RGE LR OB 2 TR 5 2 LT, HIERICIRIE L AR
WED XS RAEEEZBA L, WEKEND EORES £ THRMZHIE (RS L, SSICIREEOYH
FEE EOLIITUE L TV D0 EHfET 52 LR TE 2 (Seikeetal,, 2017b) . Z D X 9 7 il
5, 2011 FEEEBOATFRMBBICBIT 24 AT 77 (V=) OEROBELZB kol %
DFER, A AT T 0 OEFRORKREEIZEEORRIZE > THIRSNTWDHZ &, EiA D
AT T 7 OEYEERIZ X o THEEE N HL STV Dd Z b o 7 (Seike etal., 2018) .

Seike, K., Kobayashi, G and Kogure, K., 2017a, Post-depositional alteration of shallow-marine tsunami-induced
sand layers: A comparison of recent and ancient tsunami deposits, Onagawa Bay, northeastern Japan. Island
Arc, 26, e12174.

Seike, K., Sassa, S., Shirai, K. and Kubota, K., 2018, Lasting impact of a tsunami event on sediment-organism
interactions in the ocean. Journal of Geophysical Research - Oceans, 123, 1376-1392.

Seike, K., Shirai, K. and Murakami-Sugihara, N., 2017b, Using tsunami deposits to determine the maximum

depth of benthic burrowing. PLoS One, 12, ¢0182753.
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Geological evidence of tsunamis after 19th-century from Lake Tokotan, eastern
Hokkaido

BB (BURK) - ZHMRK - FHE—F - RiETF - 0K% - B)IR—8 (EHRDD
Jessica Pilarczyk (Simon Fraser University)
Tetsuya Shinozaki (University of Tsukuba), Yuki Sawai, Kazumi lto, Junko Hara,
Dan Matsumoto, Koichiro Tanigawa (AIST), Jessica Pilarczyk (Simon Fraser University)
HAEIE - IR ELER (shinozaki@ied.tsukuba.ac.jp)

1. [FC®HIC

R OEPEOIRYF T & 2 HIHERIE, 10 FIE MR 2 &, RIS ISR BR B TIRIFN &
MR, MRS R TE DREDRE S 28 > TOHITAEHERIOJevle ik, H3E L KRl -
ERT<HBEBR THTHRBINNELS THD. L LB S, BHROBECIR DS O iR & o
HHIZK 0 ETIN D OREN DR, BHRICK 24~ MEOMM B RERIGENH D, AHIE T
ZO &7 CHAIC & DRI N R BT S0, S —ARAZT 4 — & LTHERE
BN - TV AL E R CHHIFIA 2 L, CT BE, X #REH, KEST, - Pb IE, KAtk
AF NG, ZIVE TR > TWZRWER O MU PR O] 2 37 7.

2. AEHE

A Cdo 5 ILUBE SRR IE, BUEDWERN D 300 m 1F EPBEICILET 5 K% & 600 x 450
m, KE 1~2 m (ZEDMETH L. 1808 FLED KGRI EFLI (FEET, 2015) 12X 5 L, A
JEDTIE 1843 -5 HIGE, 1952 AHEITHIZE, 1960 425 U HIEE, 1973 AR=EMHIFEZ L T 2003
RSB K D SR L T B LB SN TV D, SOICHRSRICE D &, 1879 FITEEIC
K oTRAWERH -T2 LBRREINTND.

RIEE TN E TIC L B RE S TON TR Y, 17 IS T B TR A Lz dgh i
HERIZ & 5 EHM OIS SIS WEROBRHERY 2 Boh»> Tnsd (E1LE2>, 2001 ; Sawai,
2002) . LL7ens, Rl U7z 19 HACLABEOEE I & 2 B FRRBHNI VWS 72HE ST
AN

3. A&
WVENTHFREERLTHIHFAOIMETIFTATAY— BmE) bL{iFar7y 77— (Im

£) ZHOWTHBEY ORI EZITo 7=, BRI IE, WIREE, TEKY, T80 R OER%, CT

BE, ) X BEE, KRESH, SWROMEE, Cs-Pb E, KEMHA T IMBLOT 7508 %

17o7=.



4. FEREER

R&20 em BREOREHEBMITIEICEAR I VBRI TV, CT TEORAE, Location 1 (Kb
W) OHEREM A 513 3 J8, Location 2 (VAT IL) OHEREM A 6 13 2 J8 OF L0 i JE 2580 S 4z
2%, Location 3 (b BRI OHEFEMII—RRICEEIMEN o To. BEOEWE TEERAENHLS, &
WERMENZ LD, ZNHOEEA X MYEE Lz, P'Cs, PbIREDOEE ) LIYE O ZT
T2l A, BENZWMIZIZ T T 5 Location 1 DILJEDHSJE & Location 2 ® 2 M H ORYE 3 %t STz,
JEFFRRLHIM L, B4 A Xy bk (Efib, E1~E4) BE L.

TARTDOA Ny MEIIWNEAZIZRAR ST, W SMEFRAMATICR O TV, £, 2 Hix
DHDFEFRTITH 2573, B2, E3 BITHNEG MICRIRZMA L LEWEMET T2z R~ L. 2
NEDFRERNS, HEYTICEEND A MBI, HECmE R LI X o T S MBI E R
nNEmRInNzEEZLND.

BiCs ORFEZEALH) DB OFERIREEFT o 72, P'Cs 23 1950~1955 BB T ~FIHD THH L= 2
Eb, YCs BEMRHESNITUH D E3 B 1952 4R I X HERE L 72 ATREMEA L.
oI, BRGNS, El EE 1973 FIREMNHIE, B2 B4 1960 £ U HifE, B4 8% 1843 F+ 8
TR IR LTz

5. £&8H

CT GE, KENHT, GWHE, Cs-Pb WEEZMANEZ LT, ThHETREESNTI AL TZEED
RN 52N TEL., TRNODFELMEALAGLEDZ LT, MHIZENTH 2 E TR
DB IR o ToHERHERE ) OFRN 24T 9 2 E N TE D AREMER SV, HEIKBRED L 0 FEM 7 B~ & %
WD ENERIND.

#

ARAFZEDIEHI A CIIEEITYEF LSO BRRIC T W& £ Uiz, 1952 F+HEpiiEIcfa L
TEREINDOEIFIEZ SAPLARERZHBELE L7z, ULEOFT AR L UESOEZH L LI E
B

X

JEEET, 2015, BRI ERHR 2 HEERS. [T, 1007p.

Lk, EEFFEY, BEWA, A, SRR, 2001, A X2 HEREY A O TS T R TR TS A
ZB T D EE OB EHALOFEARE REW, REE, BERE, TR L OEIREICE
I D HFZERI-. TEWTIE - FHURATERE, 1, 251-272.

Sawai, Y., 2002, Evidence for 17th-century tsunamis generated on the Kuril-Kamchatka subduction zone, Lake

Tokotan, Hokkaido, Japan. Journal of Asian Earth Science, 20, 903-911.
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Probable tsunami deposits at Shimanoura Island, Miyazaki Prefecture

IWWHES (REKXF) - REMNA (RIEXPE) - BEHE GRKKF)

FE £ BMHARIKFE) - EF#Zh GURKE)
Masaki Yamada (The University of Tokyo), Kazuhisa Goto (Tohoku University)
Tetsuya Shinozaki (University of Tsukuba), Takashi Chiba (Akita Prefectural University)
Shigehiro Fujino (University of Tsukuba)

HAESE - LB M (yamadama@eri.u-tokyo.ac.jp)

1. [FLC&HIC

FEE N7 7 TRORBEAE LS DK 7 AOMERHE (Mw=9.1) OFERIREIEIEIE, # R
SN HER D A i E TRATWS (PREISSE, 2012) . 1707 FFkHE (M=8.4 : Bl b
T 7 T E R RKHI)  OREEIRA F R R TIR L 0 P £ TR - TWeAlRetEDs, Ry Ryefffio
BEARHL T AL ST e HERE Y (RAAT - #20, 2012) & ZAUCESSEEI I a2 L—Ta UL VR
ENTW5 (Furumura et al,, 2011) . L2aU7e23 5, HoRpiSAE (2012) 2SEE U7 IR R0 %
TR R SHE KRB M EITRAE L 2 & 23 i SCE RO B FRIREIL L R 27> Tz
V. ZORFEE LT, JUNHT BRI O 7% S 7o R & IS BT S I SCE SR TR N T
R & B Ul DR E Tl 2 S TN A T, BEHERIMT RN L A ETThii TR
TENEFOND. FO, BEE LT T H D IR R R E TR e A TR E R HIE N R T
AL TWeDONENZ RIS 2 72D B sl 610 2 iR - RS LEAR TR TH 5.
INFE TS, FIRRRAEOBMTTIZEO TR 4600 ERiTo> B AR AE O HHER & Z Ok
TOMBIEHFRZEB NGRS STV 52 (Yamada et al., 2019) , ‘B RE LI 2381 2 EEEHEREM BT ST
o0 1 BT ThH LT, ZOMBOMBIRCRAMEIIRMAOE ETH D, AIFETIE, B
HeFEM T — % OZE T H 2 A M B W OB TR OMUE - BB A5 2 & % H
HE LT, BRI AL AL S 2 i & O 1 IR 35\ > CHEI HE R MR 4 & 520 L 7

2. R

B OALRITALE T DIBMIC IV T, GPS HIEHISRIC L DHBHIE L N T 4 VA AT A P —
Ny Ra7? T —IZ X HHEREY) = 7RO AZIT - 7. £Em 2 m FRE ORI OSMANT I3AE S 6 m F2
FEOWMMAHEEL CTEY, BHIOKE JITEN 250 m, BITH 180m THDH. AFt 35 Ml (mHhpEE
DORFR ETIOA AT A =3 Hi, N RaT7 7 —12 #igl, WS Ty Fa 7 7—20 #i5) CTEE
L7 RIREE 3 m £ COHERM 2 71X, KOV AEREIR TR S TWD. b WO 2R <
ETOAT ORBATITIE, TALOABETE & PR U8 58 T X S L7 MR ~ MR D THE Rl
SNDHEE 2~26 cm OWfE (LLF, WE A) BNRD L. g A ITNEES~OEEL & kb
DB ZR LTS, HEEREPDH 90 m OHUSK TN T 4 VA AT A —% HWTHREI L7272



GENDBIE 23 cm OB A (FIE 20-43 cm) 1%, FRLOHERHARIIINZ T, bt & o
AR XV RHBATT b s, RIS (25K 145 m) Oa7IZBWT, BE A O TR HIEY)
R 2B U CHE PR BAERZHE L2 L 25, 1184+0.4pMC (modern) &\ 9 kNG S,

FREICAONTWE A OTFMICHEROBEIRO NS, b NEOHS THRILZEE 2 m
FTOATITE 1 OWBNRRESNDA, MO TIE 0~3 & LB Sivia. o o
WL7c4o0a7 (WEEEND 80~210 m) DR 170 cm [ITIZFRO HIVHIYE DB T HAEY) OFE
T EBRE L TR IRFBERAERE Lz & 2 A, 4240-4420 cal. yr BP~5270-5330 cal. yr BP &\ 9 4F
RAEAG B LTz

3. BRLSEDRE

W AIZOWTIE, ZOWHRLIENTERE L TEDI TV e Z & & A6 modern & W 9 Jilt
PERFBERPEBRNEONTZZ 200, HHELOREMICHEFED DN TH 5 ATHEE L EE T
X7 Lo LRy n, WE A BNEES A~ - TR &Mk zZ L TR0, b
A E OB OHEHREMIC R ONIHEEA L TWDZ 2B x5 L, BHLOBRICHEES
LI VD L0 BUED D DK DIRAIZ L VBRI NI LB X D HFNRZY 0 L., £72
RIS TRV, RICZ OWEARMEDEKIC IV ER SN bDTHD & FUE, HREN
B 2 CHRERRIC I A Lo BRIk 5 HEEHEREY) T do 2 rTREME V. 08 A K0 PR iz
BHOWBIZOWTL, a7 BT RV, F7IEIER CHEE CHIE U 7o i PR BRI
1000 FFRRE DN B o To 72w, Bl TR LR OWIE 2 Hs Mxt 92 O3 L.

ST, E A DHEEHEREM TH LI E I 0 EBRIL, BRERERETH I ENMETHS.
IBANFAA 4 Fehi L C 2 OWE O 2 5 IS~ D & & HiT, MER{Lor & B & oA
S ATV, WEOWKIBADTELAZ B Lz, £, Jer R OmEORG 3T <T, B
PR TR D 2 7 REHT kU ORLEE /3T & B IR R E & i T 5 TETH 5.

X @k
Bk, 2012, FEVE LT 7 OB KHEOAEREEEE. 1-11. hitp://www.bousai.go.jp/jishin/na
nkai/taisaku/pdf/1_1.pdf.

Furumura, T., Imai, K., Maeda, T., 2011, A revised tsunami source model for the 1707 Hoei earthquake and
simulation of tsunami inundation of Ryujin Lake, Kyushu, Japan. Journal of Geophysical Research, 116,
B02308.

WA R, RARERZE, 2012, HEEHEREW SO0 HmEEHEOMR VIR L. £ 82, 182-191.
Yamada, M., Fujino, S., Chiba, T., Goto, K., Goff, J., 2019, Redeposition of volcaniclastic sediments by a

tsunami 4600 years ago at Kushima City, south-eastern Kyushu, Japan. Sedimentology.
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ZERSEMTRON - EEEN - EERFADZKERY)

Historical and prehistoric tsunami deposits at Shima City, Mie Prefecture

BRE#EL (FURKE) - KFBX (BEARRBRER) - /MARSF (R
WA B O(ERE) - 1786 (EREH - ZH4E (ERYD - REER (B
Shigehiro Fujino (Univ. of Tsukuba), Haruo Kimura (Central Research Institute of Electric Power
Industry), Junko Komatsubara (AIST), Dan Matsumoto (AIST), Yuichi Namegaya (AIST),
Yuki Sawai (AIST), Masanobu Shishikura (AIST)
HASSE o EEFREEL (shige-fujino@geol.tsukuba.ac.jp)

FAE N7 7 2R &3 D ORERBIEE B DT 5 72 DI ZEIREET O I TR R —
Yo7l Rar ) o ZIZ L 5AREZIT 7o, % OREHEAK 4500-500 4FRITICHERS L 7o AHEE IR
JEHIZ 10 BOWEN RS- 7z, AILRSERR, “HEAR CoWEEMOEEE %< &7, Bt
HERR ) & ol § D MR G 2 R 2 LD, AT TR o0 o 7o b g & Hul HERE ) & AR L7z,
SHEHRZETVDW D REHHIR Tk RHUEEE (1096 42) , BUSHIERHEE (1498 4F) , Skl
BHE (1707 47) , RECREHIEET (1854 4°) , MIFREEHIEA (1944 45) |2 & - THEMN
AL ENLEICHINTEY, Z OGN ZEBR R CIRAK LIS L2 Z & b0
RSN TWVD., KB TRODP-TZWEOW, A3 EOFEMRMEIIRCHIE AN, k& A,
FUBHIEEEL (684 ) ICHZ2 D, HBMIE L ZHUCHE S BHgIC X 29E T UEZ & Ciigk S vt
0%, RO X0 RO MIRICE] U CIEGEEERS I, YRS OB R C R o0 o T2 B0 IR 7
EOEB G, FBHIE ORI IR 2 £ TR A TV, BBHERTZ ISR O IR R
WHU THRAEL TV EBI LTS (eg FE)11,2009) . AMFIEORERITZ OHES L F O
BT S O, BSOS HEBEEHIRICE TRA TV E BSOS {CTHE (887 4F) CIEV-H
= (1361 ) OEEOEBNIE SO RhoTo. RIS, B3 J@OWEAPIS, K, BIBHEREE
CEDHDTHY, oo, EFEHERE S Z OIS KA TW o A, 7-15 Lo B EE
MU 35 1T 2 HER O PR IFRIIA 400 4F & 70 %, £z, FRAMITIS T 2 SRR OB HERE) DOFEAR
k@ E 100-600 FFRRETIXHDONT W, 20 Z &I ~ 7 7 Tl 100 FRi11% O—E OH]E CHe
B EEARAET D, L) ARIEKEL LR TV ABLE —E L2V, —ER 0 HEE OIS HUE 7
DRONTVWELHEEME L H S0, mMifE ~ 7 7128 A HIE - I OFKFBIC OV IS % I I
BREET DMEN DL, —EDOFRBIRE WO EABE W ERNETH L.

< 3Tk >
I JE, 2009, B FEOE RIEOEE LA FRAEEHES LT Ofn—-. ot dnry—, 2,
91-100.
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REHBEYBERE  HEUHXI—ESA FO—DOOEETAER

Surface sediment remobilization: a process to form the earthquake-induced turbidite

MR B (EERHREHEN) - S0t CEEERRERE)
FIERMF (RERRXREAKBFVZA)
Ken Ikehara (Geol. Surv. Japan, AIST),Toshiya Kanamatsu (JAMSTEC),
Kazuko Usami (AORI, Univ. Tokyo)
HAESE  WiE BF (k-ikehara@aist.go.jp)

ERHUERAERFCITRBIEORAE L ¥ — X A FOEKRBALNTEBY, MEEY—EX 1 M2 H
W HUEIBIE ORE M RS TRA SN TN D, 1929 47T > RN 7 OFEIRIC BT 5 HER O
WEIERHAL AR D FE AR & 2 S HE 5 IRIBTE DR & WRIE - — 77 /L 0BG 72 AT QNS A F ¢ oD
B = A N OHFEOWRE (Heezen and Ewing, 1952) 1XH 4 TH Y, HFEREOVEE RN AR EE O K i
FHELTOF—EXA FOEKITIESHMONTND EZATHSD. —HiEH, OB KHE TR
SNEEBEZONDZ—EXA MIREHEDEIR OGS W o> TE . flziE, FVUOTo
R S BRLHEREM O A (Moernaut et al., 2017) , HAURBROBUIERIN T (Oguri et
al., 2013; Ikehara et al., 2016; McHugh et al., 201672 &) Z2ETHD. b7 aF U dk
JEHERE DT EFERIL, MK T OHFED OIRAD DRV L Z2RBT 5. LL, 20X ) 7EKE
HEREY) O FE RSB DS MR | R AIC A L T B MC DWW T ORI E 2+ TR, 72, HEE
BB H LY - B ARHER FARDNERR S e Z LBl s7= Y (Noguchi et al.,
2012; Ashi et al., 2014) , HUERENZ K DMK A OBERE - HFHEEHZBIZ SN2 Y  (Oguri
et al., 2016) LTW572, ZHDLOHME - HUERN ED XS UM Z BT 570, ¥ —E4 A

k2R D T DWW TR R 3 7RREILAME DAV TWN D LT E WEE. 2011 AR RSP
BCIE, RO IRWELF TA N MHEREM OTERL A RS 4172 (Tkehara et al., submitted) .
INHLO—EIEY — XA NOIELZFFON, A2 NEREITREFREOFEIUCZZ L OB %
V. E T, BOMERN TR S IR EHED O BHEEN R R STV D, 202 EITERHIERIZHR
JEHERE O FHERE AN AHIPH CRAEL, ZO—EITF — XA FEBRT 5 2 & 2mRT 5.

—7J7, JUNPES B ORI O/ NER P DERIRE N2 B A b2 a TREHIIESZ B OMRL Y — 4
A P OVIENHER ST, Z—E XA FRPWONCZ —EF A O35 PEVEE T O AR 58 O i
PERRSBHEMIEITIEF AL THRY, ¥ —E &4 MENERELS OBFETHDLZ L& R L. 2
DT & IFRIEHRY OFIRE - BHERED B MR T O AEEICRAE L TV L AR L, HEIC K
LBIRTH D AR RIET 5.

SCHK : Ashi, J. et al., 2014, EPS, 66, 1-9. Heezen, B.C. and Ewing, M.,1952, Am. J. Sci., 250, 849-873. Ikehara,

K. et al.,, 2016, EPSL, 445, 48-56. McHugh, C.M. et al., 2016, Geology, 44, 391-394. Moernaut, J. et al., 2017,
Mar. Geol., 384, 159-176. Noguchi, T. et al., 2012, G3, 13, Q11003. Oguri, K. et al., 2013, Sci. Rep., 3, 1915,
doi:10.1038/srep01915. Oguri, K. et al., 2016, J. Oceanogr., 72, 151-166.
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BRFRARASGERIZOMT HAE - EYD 3 Runh & T DHIRERE

Three dimensional distributions and depositional processes of Paleolithic human
bones and remains in the Shirahosaonetabaru Cave Site,

Ishigaki Island, southwest Japan

FEBETE - ARSME (ERXFEFE)
TIREX (THEKKP) - ARTEL (PERIEEXLHtE 2 —)

Momoka Ito, Yoshiro Ishihara (Fukuoka University),
Naomi Doi (Ryukyu University), Chiaki Katagiri (Okinawa Prefecture)
HAGSE - A GRS (ishihara@fukuoka-u.ac.jp)

1. [FL®HIC

FIRAFEAR BRI R BME, B IR o> 78 5 P SR CALE 92 AR5 800 m BRI, 5 & 30 m

DB RN 34T 9 HIA R B R Ch D (il IEANTHLR ST L2 2 —, 2017a, b) . AEBRZ, AEREF
ORI RS Tz Bl o TREHIE D72 DA RS ST RS LTI ST R S LTI A B R C, A
RIZ2 I HERE Y 112 28,000 AERTDOH D2 G T 19 A3 UL ED [HAZNE D338 B TS (il I A7 i
Av 2 —, 2017b) . EBROHEREIE, (1) R, (2) BMEFHERIME, (3) W A ARbi ~ W - AH,
(4) WA M FE AR, (5) HERHERE S0 D720, N « B3I 1 AR~ A AR S & £005. AR

N - BRI R HERE Y P ICBURZRED DILDZEND, BHTEAVAR THHEE Z HILTET03 (il

WASEHEE SU b2 —, 2013), £ 0% OFRE CIIfEH FRINEZ RS To IHAZRNE RO DD E 5
LLCORM MO ATREMEA VRIS Uz (A RillED>, 2017) .

AEBOFIEF A TIE, NE B ONLE RN EOFREFHISILTERY, B LT bz boHerEY)
HCD 3 WITH BRI A HERS R L LB IR CED IR TS, AL TIE, ZhHDNE - B DZE
534 DFFE EHERGB R DWW TR LTS RA A 975,

2. BERAE-EVEETCHED

A% N B2 & DHERIE T AL PR LRI MM Fe A 28, K9 1 m FREE D8R AR,
Rk~ VRO REISEY, AIKAECHEIL A DR, 8k~ WL O/ MRS N S e, K
B OMRISY & A RITIFE 90%LL LT, ABCK 713 10 pm #i#%, 1 um LLFIZ 2 SO —20338obhs. #
FHIZ B W CIEE SR TR HERESE 170\ . 7, BISRRO OB TBLSNEE 2RI Ky Sz
J& X5y ERANRTC, BRI AMDEIK E A2t DRE O ER 729, HEREEE IR 25 cm/1000 4E &3S,
AR FEOEA EHIBE O T A TR, ZhSOHEREY HIIX B 2 E A O KT LD HEFRE X

ROHIVT, FEARRNZILIE ASDOL ZE DAL KIFOEME, Fiz, TiF N TOAEFMIEIRAFF > LHE
EESND. ZNHOHERE DR DATDIE, 17 A bise BHA B L O 0 Jelsilife 5 1 i O HERE )
ThHZENRESND (BRI HE S £ 2 —, 2017b).



3. IBEFAE-EYD 3 RHH

N, L, ZONEERE, B ThoGEAITEOMIBOEEDITA, BIEF#®REL TNE O A
(LR O G A OFESE, BM B OFEERL) BRI TWD. ZNHDZERIAIC DUV THRETL72fE
R, LLFOIH22Zenbhotz. (1)BWOOIS, BiE a1 ZEETOE R a2 T L Tofid
HEEHIZ, R THIE Koy L7 K030 &S 2. (2) NEIEW< D OHEFEARD HIL, —HEFRNT
(ZHE72 R0 HE X 53 E D BRI AR ChD. (3) MO RO ML, M FEHNLE % Lo
2L DITERTHEIARHHH, A NS GBI O, FFEDJ7 Mz RS2,

NBDOFEIRTIX, $k-~ T BACOF & ORILE, BRI S e Sz S RO 3 b Rt LTz,
B~ T DA ET, EBITEIRE RSN COD B C, K& AR O HE Iz &b
TWDEE, AN IR O 3 OB RS VB TR E CIRIT LISk B L O~ AT, &
DT TIPS E ENDKICAVEREIRIE~ 7 T L03, ZBGIRFBROBAT ARLHTE, ETMAEYIER D
1 IRIZ LA LB ~DBATICE > THEORMIICIEE L2 DB 2 b (7L 213, Lopez-Gonzélez et al.,
2006) . ZD7=b, ZOMEDFEIINE D HIRRIGHN DTGB mie 2.

TR F N DR TV N B CIEEARBNS TS T HNBIZDO AR IO F B Aoz, Zhbid
A HE T TEDREIZE L THY, AMEPBESINTOLIZIBE D2 ALK 2 (TR LT
Wole ZERHERISND. — 75, o NB OEHFEH TIIZEAEZNODBILM DI B O/ WIGE S,
[ AT A LT B S A LW E DB & > TRIET 2587 E D8O bz, B 13 TR T2 )
(CHRIRE DS o fR ST AT RENE, B3 1A B (SR B S o T2 RTREME DS RIBSALH Y, Wb & IRENT
DOAADBHBTESIE > TOBZEEL A THD. NE - DL, FFREHOREIRE BRI ThHDHEE
HIZ, EOHERE PR Z O T 5 ETCIOII R ERPIRD THR THHZLERET 5.

3k

FrAiEAe, 2017, B2, 87, 559-564.

Lopez-Gonzalez et al., 2006, Journal of Archaeological Science, 33, 707-717.

AR IR ST RS E T 22—, 2013, EPRASEAR FRGR 7GR BE- A 22 s i i T3P0 B s i i A iy
F- IR RS S o & — AR B2 65 4R, 265p.

R IR ST MR ST L 27—, 20178, FEPRSFEAR FRUR 7GR - 25 SOR R PR R AL s 3 1 St
- TP R SE SR S L o 7 — R A RS A 85 4R, 136p.

R IRAST RS L 25—, 2017b, I ERAEAR IR DGR B T 2 s R DA RS A A i i 5 2 iRy
- TP R SE R S L o 7 — R A RS 55 86 4-, 201p.
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HEREAREDRFEMAFIZEDCER - KEDRKEREHT
Numerical estimation for the maximum intensity of the past typhoon and storm waves

constrained by coastal boulders at Kudaka Island, Japan

BHEEKR (REXRZEXZREZHRE) - RENA RILXZXERZERHARHR) - BHERL
(R KRFRERIFHAER) - Volker Roeber (VNITA KFE, R—- T - T - XA - K+
J Fy—ILKE) - BEAME GRERXE) - =ZMIEX (BRI v et) - BEFH
(FRAIZSFEMFER) - B8E5H (UNKZXRZERMIkE SRS BZR)
Kenta Minamidate (Graduate School of Science, Tohoku University), Kazuhisa Goto
(International Research Institute of Disaster Science (IRIDeS)), Masashi Watanabe (Graduate
School of Engineering, Tohoku University), Volker Roeber (Hawaii University, Université de Pau
et des Pays de I'Adour), Ken Toguchi (Ryukyu University), Masami Sannoh (Mikuniya
Corporation), Hironori Nakashima (NIT, Ariake College), Hironobu Kan (Graduate School of
Integrated Sciences for Global Society, Kyushu University)

BESE - FEHEA (kenta.minamidate.t7@dc.tohoku.ac.jp)

1. Lol

BEE, HERETEZ 2R LF—DREIVKEHZDO DO THDH. AL THlEEZSND
mi - EIE, IRROAMBRE AL L, RE - HEIC Lo THIBEREEIELZ LS. L
ML G, BREB I OZAUCHRET B IRA 2 ML, NAEMOHEREICITERE D S50V,
BUAGLERA B2 2HEF, THEA—F —THBELZEICT 2 FIETML SN TWRW. 20720, BE
WoB R L OWROBKBELAZBTTHZ ENEETHD.

WEOPRIRA R N OFECIRE 2 fidk T 5 7 1 v & U THRMERER STV 2 000 R B
THDH (BIZIE, Goto et al., 2009) . HrlZ, Vo ITHEMIKICFET DINFEEBONAIE, V—7 LD
BRZLIZER <KL TV D, AR TIE, WHBRAmEBORFEEBEOMARHIKE LT,
Ralb—Ya rEHOWTRETHES—F —IZBT 2 HEANEBLIOEREHET S 2L LTz,

2. Fik

IR S ICAFET 2 BRI, NBERHIRI L 2 7R L7 23 SRR S A O P AL RS > COBRAFIE L,
kx> HECE m B 7R AITIIEIFAE L2 (Goto et al, 2009) . ZiLHOEMEEHE, BEDOH D
FEEICHTS BiF b, 0% b0 LESR L@l o RN R EELZ T BB KT LT
BIEDO AR LIz B2 b D, DFEV, BUEOEBSHEH L, E A — MVNEEROWEAHT
F OB ST LR ERORIEIL, BEEEDINOOEMNTH R TUBREAEL TWRVWES
2D, D&MD, BUEOEBESGMIL, BT LT LBRORRKEIZL VRS EETE,
HEFHEORKREE LTEXDZ LT, TORMAEHETES.

AR TIEET, LR T R A7 ET /L Th S BOSZET /L (Roeber et al., 2010) % HTE

-10-



DO—RTEWIRFHREAT o7, F/o, WRBOFE & RS, HEHOER - HEICET 23 H0 M
HEDE-EEBEEHE, AFF 133 ¥ —ADAHEEETITo. RIS, fikv a2l —vayr
(Delft3D) L AZFHPERY X = L —3 a3 (SWAN) ZfllaG b, WMEDAm & @il Oz R & & 72
RGEZFE L. fROKES ERGEHET HICH20, BROMKEEFL[ENDEBT 2
Holland (1980) ®/ 3T A MU w7 EF /% HTe.

3. FERB X O

B O EEE T, KEBS IR E ZATIRENERET, HRHEICET S L O ENE
KBRVEEPEL LD END, WOWLEAKERNEE 2. £, BEEAME TR L0 HICHER k-
THWEAHRIE Lz, 133 7 —AOEBBEERE RS, EROE#I MR OBPTE DA
HEOARE @ E E—2 Al (RIRARS MLOE—27) OFMEHE LT

Wiz, BE - @Y Iab—rarnb, BROBENETIEEEmBEORE R & EHITE bIzRE<
IRDRER LT D T LN ol. ZORERKRL, EEOANLREDEREOLEMEEZRS LEDYE
5T LT, BRREEARNRL S 2 EROBEL RO

IHHOFFICL W HEE SRR BICAREBICHER Uk KR L OB R OSEE, B Rk
LV HRIBIBDNRE THD Z Loz, —FHT, #EEINZERIE, [FREE TREICBRlI S
7Bl 6118 FEEEDMRETH Y, +oHEEIIL) DRBEOT-D, SEIOHEERBRIIZ Y THD &
ER5. Flo, AFERIL BETHEA—F—DHMICENTYH, BEOREN LR FHICHEEL 9
DRI 572 2 LB REL TV

Sk

Goto, K., Okada, K., and Imamura, F., 2009, Characteristics and hydrodynamics of boulders transported by
storm waves at Kudaka Island, Japan: Marine Geology, 262, 14-24.

Holland, G.J., 1980, An Analytic Model of the Wind and Pressure Profiles in Hurricanes: Monthly Weather
Review, 108, 1212—-1218.

Roeber, V., Cheung, K.F., and Kobayashi, M.H., 2010, Shock-capturing Boussinesq-type model for nearshore
wave processes: Coastal Engineering, 57, 407-423.

-11 -



o8

A AMEFEYRICE T HKRDEE - REELENRAFE
Flood-discharge impact on the formation of river-mouth deposits:
Tama River sandy flat, Tokyo Bay

FILES - ERRR - KAHIE - EILEHE - BEAAL— (RRFEKRF)
Masaki Murayama, Naohisa Nishida, Hiroki Omoto, Shigeki Mayama, and Koichiro Fujimoto
(Tokyo Gakugei University)

HAREE - P R (nishidan@u-gakugei.ac.jp)

— R, WIW OB LEZ T HI)NTIE, I E DT o ZADZEZBIT G L TSR MRS
R END Z EBRMBN TS, B, MIWERORENKE W OB TIE, & RAHAIR
WCHARDW0WbWwD TEIWHREY ) ORTHE ST OND. L, ZROBREREND DX, +5
WIS 4, W ZENRKRE W EREHTH D, —JF, BRI, ﬁﬁﬁ@ﬁ@#%éﬁm
2L, WHEL RELRVOR R TH S, ITE, Z0O X572 BAROH ICE T, HKiic
b o TR SN D BB HERMERIC K E R BEBEZ 5252 B> TETWD (FH - FHE,
2011 ; (W FiEAy, 2011). LvL, MEMBINIR SN D700 F LH HoRBiEntEA TWD L Xz 7
V. RO E2 BROE, HEEICHE T 2 LB OB EZFIC, SRR K D HEKER DR EYSE
Y ORES, N T A VT ATA Y —2HOTER LI 2 7B OR M AR5 2 & ¢, maH
FEMTE AT BT DK O&E] %2 B 5 I T%)’ EThah.

AIFFETIE, ZEEW RO L R (T (I28ET 2BEFREZRE LT, 20174 10 ADA
JE 21 FiEiEIZfE S HEKE %%i%#%%@56ﬂﬁf,%E%ﬁ%@ﬁ%%ﬁ%bt.ih
X0 EFANZ 500m FTOHPHD 20 HLUEIZBWT, N T 4 VFATA T —EHNTEEINEK
BEZE Im oa7REEZEREL, %W@%@%@%Tékk%ﬂ,%Eﬁﬁﬁlmnﬁ@?Zml
BN OHERE B 2 BREL L, RIS AT, EESEIAT, SEMMELRRRNT 21T o 72,

HKE % O FIREREIZIE, é#45hm1f*% L EOREW T 5 G HRNDAS HRB L TWA 2
ERNBIRENT. ZORIE, BHHORKENS fluidmud THDHEEZDOND. £, RAKEERENR
HHNDZ LR, SWMEN AT, TARAL b, suTA, A3, FTEICEBBST O, K
FIEWNICIET D A A7 A4 BB LRARNWT EiF, BRI OGS Z & 2RT. B, K
NEBORESC, BEOHKEOY ANV a VIREOREEZSE 25 L, MM ZEOT AR
Va OSSN ER D Z LD, fluidmud OIFREME LTEHRELEZX BND. 2, ZOX ORI
BHERY O EALICE 2 DWW EHERI) OJE S ORFFZLICER 35 &, 4 HBMTIER 1em INOH
mcdhotz. —J, arikehd, WEHEYE EERE LT HIZEEID 15-50 mm OJEEHEREY 23 H
TERNCEIET 2 2 LB O L. BHOFHBICE S &, 6L fluid mud THHEEZEX LS.
Flo, WKAEERZEZT 2 &M ORI G, BKERZICRD S fluidmud & FEEO T 7
BATHERINTEEBZZOND. LERST, RO O SEZD &, BRIt TG S
DUECHE A, ] TIZ 1T 2R O AL & RIFICKE BRI 2 RT-T L L b, FERERIZ SO
BEBHORENEET S 2 ENERIND.
<B| ATk >
PEH Mg - U 1, 2011, HEREEATSE, 70,3-14. [0 TFEIK - PAREE] - PEE M - BRHE T, 2011,
HERESFSE, 70, 81-92.

-12-
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EHFRMREMOELEENN o RRE SN HTE 888 FDHIKKEEY
Flood deposits in 888 AD on southern part of the Nagano Basin,

central Japan

HRUIE— (EMKFEZER) RLLEY EMREXRZFRESEIZHER
Koichi HOYANAGI, Shiori UCHIYAMA, (Shinshu Univ.)
HAESE - EHIEE— (hoya101@shinhu-u.ac.jp)

1. [FL®HIC
FEB RN SHR RN D T - BRI, AARREOWIITHLS. THIINTRERENIZEBIT S
FEFRTC, R - [UEL - I EROREOEAJREE L, A, FH&HA AR & EL T
ARG Z RN CTE BN LG L, FBRETRERIIE 2D, ZORJINTZNETEETEZ DK
EZEILTWDR, REFERNICKIT DEEEIKE L TREKSNTWD DR, [LARARK (HE
1847 4F) @ TERSFHIENIK) , TLPRHMY (1742 4F) @ TR OWAK] 2 L COERRHMR (888 42) @
MEFoWK] ThHh2D. EKOGKPERIC X 2ZFEMBFIRKTH D DI LT, EaFEioK &
DYPIKITRIRS A OPIEHKTH 5. (FOBKIZE > THFEL 72 LB 2 b TW A ikivEx, Lk
Mz, RHAHIZIBO TEZRROEWZE > THREL TW 500, HESUEM OFEIE DO BRI /LH
Shd (N, 2000) . BEIEREFAMTIIES KK 2 n A RICET S, ZOWKDIRK & 728 748
E RO T RO 7 T IZI 2 & O R AN Z RN T o lam ez CRAJIPERFR) I2Xk -
TELNZEESND (A, 1983) . S HIZ, AfE (1999) 1%, KHJIEEERA 887 4E DI FniFRIZ
FRK2ZHY, TH)IMEZ IO 5 THBELLIZERZRRARF ANBRBLZ LFERICREL, BELL
Yok DS bR ZAH, R4k % B o 7 FTREME 2 R N
LTW5. ZOMRETHE, REFaMEESoTah @
AL & R B 7 R 00 SR E A O BRI K > T
RS 888 EDUKIZ L D L EZ b L E
DOHEFEFHIRFED S, = OWKHEREY) D 1EH - HE
FhtgtE A B2 5.

2. #oKETO LA A

WKW O TALOMEL, %< O5E, KEHHE :
£b U IKHOTHS. FMIAREOTFMT | | 7%
AN el A
BROWKDEILZ2 n OS5 Y, ABPMEZ 7
FTOEEE-TND. FIWREOREIT JAUTKH iy 4

FoHABN

VEVES R L
/- 'y

[
EET T

[7‘ Ny
TORBLHIONS = L 2 BFEShTVS () PSoTH
| b
JI, 1992) . Ei2, BOKBOEE AT IHRE S
NEBROMARIE LTS, 7L, W om  —

-13-



MiZ k& ©, RO RHESn5. —JF, THERORIFTE  HERFOBKIEIL
EAREEDS EOFEEB AR - T D, S HICEEOA) GBS, RAEATNEN (Fihhifammil & o5k
K<) TiE, KEOBHELLEZE>TWVWD (ZEMZR) . ZOX S ITEEDOL/NEWER
EERAIE, TRAERRODEEX - TEY, ZOREMIIANHILEFIZKE & LTRSS Tz
28, 888 FEDUWKWIBILZ OMiH - THRL T D
3. HKMOHBEEN R HKDEFH

IRD 4 TP OBHINT N0, EOHEFEFERNABFIOBKIZEDL DEE 2 DO ENFE &
TW5. Tl RO T # TR OBKIEIL, BSOS L OO FIEICE>T, {2
DK EEEND. JBIEIL 2 mZBZ, siEs s Ok T CllkbiEEz =L, 20 LT 2 Bl IER
B AR I TR G 2 b > T, fie FEROWRALE & L FZs OBEG NI7 1, BRI KT P -
SDELTARNMLD EFEEN, ZHUTHE O CRORNO B ARG FLIZZ 82 7RL TV,

Tl 72 FE D B SREERHEREY) b Chnjis - 7R3, 1986) (2D MR BB HIE RSO X, SF2 Mo
SR TEH LD, [RIOBKIYEEE 2 HIVT0D. 22T, 1 BIOER(LEZRTEE 50 cm LL T O
J@H Do TG, Tl 17250 BAREERI LV PRI, #78 =Ad BT EOPEIEEE IS 572 5 LD BT
FCILEIRHERE DN LD > T Ok 730, 1986) . ZZIZi3 a4 LI HRE Z O T8 I AL B+ B R A
ANEBRNDHY, W NOBBNCH L DK BAZI UKD E S RSN, CRodvkibEESn s, A
BRI DK B OREMZ T IO R0 o7, EAEEATERBFCIE, 4 WATORIEH S
TR EE R, SOITEREHEEIRL CRLE el 2 e o7, BokibfglE 50 cm 205 1 m T,
2L DA 2 FIDOERLERFOWEN B> TWD. 7272, b ERIO 1 #8720, ES 1 m @ 1 [BOERK
LD B2 TN,

ZD L7, Fo I DK g DR AU OE DML R 2700, 4 DEZAS B, ibE E
W DOBHEICLY, KON TODAREMEDHD. LL, AR RS, Z<WEN 2 MO ERbERTIE
DD, WKFIEORCMZ2 BT T T 2 BERERL QOB LT CThHDH. £z, A MITIEER FERIZH
W7 R A RO A8, 22 RMITIR | WD H CHEF WAL R E 2 b 23203, AR NEEIRIT-&0 e
L7z db AR S7puy, ZoZeid, ZFRAICIE, BoRIOKRA. LA MZ DS, B KRARIE]ZL
TR REMED DA R TG, ETo, BRI DI TG IERAUIEZ RO Z &5, WoKBZITIHE D LD
TRIEHKBED RSN BEZ HD.
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DN —, RPIEFE, 1986, 5 54y 1 MUEXIE [RE kO #E | 120p.
N, 1983, HUVELZFHERS, 89, 599-600.

JHIEE &, 2000, KBRSV 2 —/E, 8, 39-49.

FESE, 1999, HUFHMERS, 108, 399-423
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Establishment of a database and a network focusing on sedimentological learning
materials for science education on elementary and junior high schools
FEINEF GLEXRZHIEZHE)
Takako UTSUGAWA (Rissho University)
HAKSE - 2117 1 (tk-utsugawa@ris.ac.jp)

He 52
1. 8=

REHEIL, KFEFAEFH RO/ - PP CORBEE IS, HEFHRBM %2 EO X5 ITERT 50
AT DI itiL, B COMBRZE T, HERFNRBM OTEM 2 BARICE 2B TV D, K
R TIE, BUERHTOBMT — 2 X—2ADEEZFIT L, £ OWMGUTLERIERIEMEEZFFONT 5.

2020 FED D FEhie S D /NERE R A [RIRL) TIE,  TEPAMC A Hilkod B SRS HL L 2eih 8
SRR IIEB EZ 2 <Y ANRD ) CGHRREE, 2017a) , F£7-, #2021 5 FElE S5 PR
FEREEME TPA) 1, [HIERHEOHE - 57 EOBEIZOWTIE, ERANSN O IO
&, EAREEBET LI L) B - FEBR - WML ORI ETES O R RICEE T D =
L1 CrEsAbA, 2017b) LR SR TS, LavL, BUEOHEBYE TIXVWb W 5 Hk s+
SRR AR Z N LS, BRERSLSEEONE, TRDLE—HRNE % FRICRENER -
BB ST e B R B, 2020 FELIRE S K& KRB ED D L ITE W,

I, WP ORRSEEE) & HIBTEZ B E LA R—T ORIAR, 77747 7 —=V7HAD
REM 72N L7 SIZ ko T, HllTIT O BRHEEINER(LICA 2 O HmiTH 5 L VW r DH. HE KR
FIRETIE, HMROIRE - AL G L LB MBEBIRFE N Th Tl (BlxiX, FWEIE),
2016) , R BHIFSI DN, EEEICEHAN CTEEE TEHHEOH 2 FRITV R EVnx D, FWLEL
HERFTIE, HEELOFALZMG L LEBAMEREZEOEZRZEEMTbATEY (BT,
RS, 2017) , FERZRHEIHHETE D LO0, MEBNRHERDH D LITEVEV. BETIEDD
2y, FEERIZEAMIES ZEITH LS TH, BENTHFFENTEL L) RRELEE T2 LENH
LNz b,

ARFETIE, T LiclmaliEx, 4BFMPLEND “HIFITR S U728 10 L2 %
M Z2RFFESR D BT 2 MM L BRI TE X TV D ZE DA ERRNT 5.

2. BMT—E4~R—RERY FI—VEE

RRENEZDBMT, HBEE (HESE) ORNTHLHBMEICEHDLNE, BARRITITA Hik
TEZ SN OHE (BRI OREOW)IWR EOXERM OfFE, Bl L7238 OKEPEIREZ2 L)
DEGLBRE TH S, BICAHSN T2 b Db 250, HRPBIEL TV DAL B L L
WHBRIZ & > TEM RO M S 13RO ROBMIIRICENR > TV D LIEFFE0WEEY. kv, 20
MBI B LGN AT TE L LIFRLARW. 22T, EROBITRLEE D RIFRZEH L
T AN ADOREL, /b - TEERHE EEREEE WHEE) LaRUOT oy Y =2 (F
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MaER LAY A Mopfi~y T2 Fihie U, /- PO RE - A2 EHR L2000 03 W ig
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20 LIeBEMR L 28 2T O 2 &1L, FENEOE VT L S HEOHBMEL W A TREREEN
bHLEEAD. Fl, HOmWHIFEFAEIN - PEROBEBENLSNSED Z LT, Tokohs -
EEHE ETHIE - BOE)AT TS EEE 52 5L 0 A THLEETHD.

SE Xk

FU R - JIIERRE - BEEGL - F)IRE - EENE - SRR - R 5. SERSEA, 2016, 1
FHBCE R LT E, 15, 87-89.

G L, 2017, RUREFECE SR, 2, 57-68.
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Discovery of faulted basin margin from the middle Miocene Tottori Grope, Tottori
Prefecture, Southwest Japan and its significance
IR (BIRKZKRZER)
Yuta Maruyama (Shimane University)

yuuta4645@gmail.com

IFEH A ICIXBARBEFENS, FIFmEEND, LR-EEARICHETLFHEHOHEBANFEL
THEY, ThoZARBILEXKIZE TR ENEAZ—a DY, BEBADOEELIATICHEKECFIT
lEiInf-@M, LRGTTATTHREINATLSGD, TORECODVWTIIREHADEETHS. 25
LI-B2tDHERZEELCERT LS L, BRBIHEXICHASHEBRADREE, VO TEBEXRBOIKIC
FEO5AEEBADERZELL BRI LI LICDENS. ChoDRAMOEENRLEBBINTICES
TWAHEAEL, C5LE-AMEEHIMBICKT HHEFEMEZMHE, ERZHNARSDLENHT
H5. £LIZ, BMOEHEECRZILZEMRT H-0ICE, BihFEOIMBORDIBIZH (T 5HEFR
DRME L.

ENMERDICIIBIZEARNE X ENZZEFFLICREVI2BMEEDHIHBBENHD. ZDEALRFIE
HHMET, SREFIDZAREFELGY, KRRGKUEOEAZHE > TULEL. ZDkH, EA
HMEFENLAMOFKELERT H-OICEREOMETHS. £2 T, ZOHRTIEIEIEFHOH
HIAEBZTO L &I, —MUGHBEMEZHFE CEEESBN ZERA LT, BNEHBERTOK
DEHDOHE (FEB) ORRREDETET o=

RERREL-BNER - EXBEIELICARFHENERE STEFESHEMN LAY, EEF
EEMEBEIELITRKEDESELBHRODEENSHES. CNETORAET, HREITESLHEHONT
EREREELDER, HOIVWEERERDOMBREIC, LEBRHEMEAKREVEHEESNIHES
Romot. &Iz, HBOFESHHEZHNT S ENTE. COMBOAEIZILAIRXILEEES
REBRDONGEZECHELMRRILEHBORENN L TEEFNIEENR LN, BEEPOKX
BEMEIALDREIZESLDLEYEHESH, BEDHBRPICEIT CEEIHEANH LIS H
5. COEFH, ERHHEBEYELHTELINRELMBERDICHR SN COMBOREERH TIETR
D/\EEE - ARNUEBBOERNEREZIT TSRO, ARXIUEHEDHER, BEOHER
CECOHBMNEETZELHTHEY, HBORBILSHEIMIEEL THMERESh-EEZONS.
T, REOFEZRTMBLASIVTBRENAR LN, BARNORBADOEMISER SN0,
CDEIDEMBHEORBO—IMIZODLWTELHBOFEN R EHOND.

SEOMETESIMEHMNMED-HBRADD LG LELRETEHCHBERICL >TREEIAE-I L
NREntz. Sk ENBEHOWEZTL, HBERAOMHZEMRT S LT, BARBILXKICTHES HIE
BOREZEMBTELHEEZRD. 4B, CORBRUEBBECAN—VDXEEZZTTHREZT
1=
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Depositional environments in the Upper Cretaceous Izumi Group in southwest coast

of the Awaji Island, southwest Japan
BEXRE -l T (REKRF)
Akane Okuda and Hajime Naruse (Kyoto Univ.)

WAKSE - B (okuda.akane.82x@st.kyoto-u.ac.jp)
1. [FLBIC

E AR R, R USRI o CZ O AU AL 10 #X km OME TR RAR LT B AT
HEFSRIIRE CTHREA 300 km (- > THAMT 5. R, BEAHECICIT 2 P RmEiEo
FERETHERI > TR SN T AT = MR B2 6T (BlxiX, mIlED,

1981) , HEREADFEZI LN Z OHERED PO RHA~BE L T o 7o LIRS Twa (/i)
(E7>, 1981 ; Tanaka, 1989) . FIRJEREITAF & HERGEICHSE, 1) itk b&ICH > Tofi
L, FIEWVESBIORAERBICE Y 22 DI — X A MAOAEME, 2) HRES O FHE
KThY, Wi, Bk, BIOEEOERE TR SIS EEM, 3) 2RO G HTERIZ#& T
L, BV, Wi, A XV R2EF— XA MEOBEHHO 3 SIcREKgansd ()iix
7*, 1979 ; Morozumi, 1985) . BRI M T 2 RIRERIZ, 7 F A MEaORHEUR LA
BN AR EHINSE (Morozumi, 1985 5 [LIRF, 1987) , % L Tl HikE FFoE (ML,
1990) AHHNTND. L, WM COHERBRE 2 3MICE T Lo RIE T T,
Z 2T, AMSOTEMLHERARMAT 217V, HERIBREE D T & 7 7.

2. ftTEHE

ABFFENT, R SR PR ORI A #3892 ALBAR O e iE,  EHEAH ORI & J6 & ULk 75 g
AL Lo, RAEORR, LIT O 4 SOHERHHZ58E L7z,

HERFAR 113, HEBORWAEESSE T, EE 100mBETH LS. HAELRIEEIIR ST, B0l
KB E N &, PRI 70 SRS O RS E R THERD DIRAE L 720 2 L vk, [ EOPhRERIR
HDHERE LRI S L% .

HEREFA I, BEERDE, BYEY L NEOSREBNLIRY, LIELIEAT v 7iEEME Y. BRI
RR150m THDH. BEWED FEIZIZTZL— b ¥ XA RN, BEY —EX A b EREN
L. BEET OV MEICITEREER R ONT, KMOBNR LV NHICEIET 5 EREZ R T 000, K
LA HEREY) & IR S D . EEEE TR L ATRHEREANRIE L, ¥ — B4 b bR HER T
R ENTHNDZ Enn, HFEHE T T ax o~ T v RV AEREY & RS b.

HERSAR L1, BYE RS, B, TeEORRBALMS. Jea 3RO b 0 L FATHERN EET 5 b
DOIMRIEL, BEMEL LOWEIIWMER, 7V — ¥ x XA M EOEEE, FHICETERCMK
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SN SN, YRR E E HET D2 8D, ¥—EX A MPEEEZLND. LE—fHEHE
AT D VA A AL DI ENTIN 2D, ARBFSE CITHERSHA I ORIk D 7 1 o 2 v 27
LA TORREER L TNDBDO LR TS, I DICEHMZARRHEN S, AW CILZ OHEREH 111
ZLLVTF D 325y LTz« la) W aESWEREEE GRS FHRRBY 72> a v, 1b)
HES L EEBEWAREREN LD EEREY 7ty v a s, Te) RAEBEWEIES BIEH DK
L EHEEY 7y var. ZablE, ERENT R U EANATLADTaX v, IT 4T
VA, T4 AZNMETRT O EEREIND.

B IVIE, 20m L EOSENI L MaE L 0.5-1.0 m AR OBE AR X OEE D SRR S

N5, BEMDEBLIUOREREIL MIc7r— ey 2 MbBlESh, 2L LT -4 A1 MbA X
DR D EDIRHEREY E IR S ND. —F, DRV MEREE, BEHEES R ONARWVIE ERVAY
BEER 2 - TV D. 72, ZOVILVNEEND W& T EF A MEA Dydimoceras
awajiense ¥3 X ON Pravitoceras sigmoidale % PES % . ZiL o ORHEN G, HEREM TV IXFEMIZME - B3R
i OHEFEY) & IR S 2. VB O F ) HERE LM oo/ NER 22 T Y — & RIS D HEREW CTdo D ]
REMED EV.

3. HBEREDER

FHAHIE ORI R B RE TIL, HEREBRLRICIE - C, Bl (MEREM D 2 SRS (MEREHR IV) &f%
THR ISR (HERSAR 1MIb) (B 5 RlER 2O D. TORITI2ENIDIE>TT7n LR
LA D7 k< /U (HEFEH L £ Ma) 67 1 AZ IV (HEREH 1lle) ~E B0 Eb 5/
RN A oo, W2 ERERO A Z 1%RELEL, Y78y a b ORIEEE
T5E, s 2ROERIIBIET A 2 km F2EOWER R OFTTEEZ Z N EIVRET 5.

5| SRR

I —RR « mHMER - BRIES, 1981, FiRERHEREAOBRBHEEICET 27 /0 & iR oEEE
A AARHE SRS R, 89, 11-12.

)G —BR « FJRIES « Bl 1979, FIRIUAROFREREOEF XSy, HAME 2B HHR, 85, 10-
11.

INE—A, 1990, THEF K OV R O B A SRR WIS ST+ 2 FUR @R & k8. s 5 HEE, 96
265-278.

Morozumi, Y., 1985, Late Cretaceoous (Campanian and Maastrichtian) ammonites from Awaji Island, Southwest Japan.

Bulletin of the Osaka Museum of National History, 39, 1-58.

Tanaka, J., 1989, Sedimentary facies of the Cretaceous Izumi turbidite system, southwest Japan: An example of turbidite

sedimentation in an elongated strike-slip tectonic basin. The Journal of the Geological Society of Japan, 95, 119—128.

T =], 1987, TUME - SRS ESVEE OISR BEREO HBURTEE. M FHEEE, 93, 403-417.
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Autogenic non-equilibrium responses of river deltas: Extension of the grade index

model to base level rise

Junhui Wang (China University of Petroleum, Beijing / Nagasaki University), Hajime Naruse (Kyoto
University), Tetsuji Muto (Nagasaki University)

Correspondence: Tetsuji Muto (tmuto@nagasaki-u.ac.jp)

The autostratigraphy of shoreline behaviors reveals that river deltas being subject to constant base level
change take autogenic non-equilibrium responses, which are modulated by topographic conditions. Given a
sufficient period of time for base level rise, the delta inevitably meets the onset of shoreline autoretreat and
thereafter can have different modes of transgression in response to different slope conditions. In case the hinterland
slope () is steeper than the foreset slope of the delta (f) (i.e. y > f), the topset surface progressively shortens during
the transgressive phase and finally disappears, reaching the moment of autodrowning. In case that y <, it is the
subaqueous foreset that will finally disappear, reaching the moment of autobreak. These autogenic non-equilibrium
responses have been well-illustrated by two-dimensional (2D) numerical simulations and physical experiments,
but only insufficiently in three-dimensional (3D) examinations.

Recently, a geometrical idea named the “grade index model” was proposed, which can help examine the
autoretreat theory in 3D conditions. Grade index (Gindex) is a dimensionless number to denote how close the
downstream alluvial river is to a graded state. It is given as the ratio of subaerial allocation of the supplied sediment
to both subaerial and subaqueous allocations of the sediment and can be expressed with a function of dimensionless
basin water depth (/+):

G. — Vsubaerial — 1 (1)
index Vtotal 1+ X(h*) ’
where Vsubaerial and Vol are sediment volume allocated to the subaerial part and the total sediment volume supplied

to the system, respectively; Viypaerial and Viorar are the derivative of Viubacrial and Viow With respect to time z; y(/+)
is a function of dimensionless basin water depth %+, which is given by dividing the real basin water depth by the
elevation of delta apex relative to the base level.

We here examine by geometrical consideration and numerical simulations the validity of Gindex as a rationale
for autogenic non-equilibrium responses of deltas to constant base level rise. Our finding is that the autoretreat of
shoreline (topset-foreset break) begins when A increases to become equal to Gindex(~0)/y, where Aw is a
dimensionless form of the horizontal area of the topset surface (4:) normalized with the square of three-dimensional
autostratigraphic length scale (Asp?), « is the averaged slope (in tangent) of the topset surface.

During the early stage of base level rise, At increases from 0 and Gindex decreases from 1, which leads to the
attainment of shoreline autoretreat. Continuing base level rise gives rise to a persistent decrease in Gingex for y> f,
or an increase in Gindex for < . Eventually, the former realizes autodrowning of the whole depositional system at
which Gindex = 0, thus all the sediment is accumulated in subaqueous realm; the latter causes autobreak of the
deltaic sedimentation at which Gindex =1, thus all the sediment is consumed for subaerial aggradation.

Initially, the grade index model was derived from stationary base level (or constant basin water depth) settings,
where some important parameters of the delta morphodynamic can be expressed by Gindex, including those related

to delta progradation, deltaplain aggradation, and distributary channel migration and avulsion:

Rpro* = Ragg* = Rmig* = (TA*)_l = Gindexr (2)

where Rpro*, Ragg, Rmig*, and 7ax are nondimensionalized values of the average progradation rate Ryro, the average
alluvial aggradation rate Ragg, the average channel migration rate Rmig, and the channel avulsion timescale za,
respectively. Each dimensionless value (e.g., Rpro*) is obtained by dividing the real value (e.g., Rpro) With the
value obtained when # is very small (e.g., Rpro #~0).
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This work has successfully extended the grade index model to base level rise settings. Rpro*, Ragg*, Rmig*, and

7a+ can still be expressed by Gindex, but with slight modifications as follows:
Roror = R = Gingey — —— A 3)
prox mig# index y—a t*r

Ragg* = (TA*)_I = Gindex (4)

To summarize, the grade index model accounts for the origin of autoretreat, autodrowning and autobreak
events in 3D conditions. It also grasps the morphodynamics of river deltas that are subject to base level rise.
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Sediment-gravity flow types and their frequency affected by lake water environments:
an example of the Middle Pleistocene Miyajima Formation,

Tochigi Prefecture, northeast Japan

EaKRK FE EBEAKXZE)  KBEBE (CH®E)  ARSOE GEEKXZE)
Sasaki Hana (Fukuoka University, JSPS Postdoctoral Research Fellow),
Yuri Onishi (OYO Corporation), Ishihara Yoshiro (Fukuoka University)
WAKSE « P24 AREE (E-mail sasakihana.study@gmail.com)
1. [FC®HIC
T AR 8 (A 32 B DI HERE ) | XK SO R 22 8 DA U N RRgk 5. I RS I X HEREE 23 K E e
(2 O RFE] 3 ARRE TA U MRed Al TE D 2, REICIDRED KB D720, KT RE 23 EfRE Th
o286, —HRALTANCIORAERBCREAFENEHGLENTES, ITE, SHEOWIRRHERM RO b
DA NEFE IO, JER FRERCBR A B L DX LT DI TR ANAT DAL TS, Lo L7, ik
IRROHIEE DA R NHEFEY) OB ZE I T Tl e, BioicB i a5 Tl —Y 7 arz H
WTWD 7D BRI R RO, ZAUCE S ThA XU MERY OB H LGB 0305 . AFFETIE,
A YRR R TT (5 A7 32 T SR R B o g DA A~ MR O JE AR OS24 T o T2, Z Dk
R, FRNDIRES DK B L 8 ) EHERT O OB (2 B M 3 5 D ZEAVRIB S L7 D TR
o,
2. BREREERE
WA IR T 12 o0 A 32 TS ST e R E B e S, L7 Zi 835 2 B TV D i RN HE
FELTZRE T 5. B B8 IITFE R EESE L3 sk L T, Em b A @ Stephanodiscus akutsui H>5%
DWVEEFLL TR ADDALDIE W IEBLCRERLS LD, F72, 1 AR 2 By FOFE (4 B DOZERE) 2B T 5
“double couplet”Z Tk T 55 H 0305, 1l OFRRIZEM O 1 FIOAMKRIEIEL, PIFRICEEBENE LT
DHZETRRS D DITRIL, “double couplet”| X E &AM 2 [B], WK RIEL, HIFLPIRKIZEEBEDNEE%
TLHFEILLSTERIND. ZIODERRERE TIZITA S MEE IR DB e 5. AR T,
FIRVORK) 10 m X TR 21T 72
3. HKRIEEARL MHEEY
BEORER, 1177 F DERRL 634 MO E N RHERM A5 503 TS/, B B OERLE ) HEREY
IZ“double couplet”2NFHZ L WRFHNE, B JRHEREM DS T AR BRLIRWIATNE NI e bl Zh
(TEEIT 2 AR RS AT R (2 o TV IA T B/ i 288D LT AT REME RS AU O /KL D AR LD 7K D
BEOIAL, BEKEIZIDE IO EDOEALBIRE THL rIREEIRIRS LS. ZIHOBRIIHIZIT,
FI LD E T Z LT Ko T 2 JE DK D RE KR DR FIZHED IR D FE DHNASR N £72 5 ZL73
EAOLND.
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Formative conditions of density current bedforms
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BEMICL 2Ry P74+ — LOREHEBEHS 2T 2720, KitFETlE, KIEERZFEmL 2. X
bic, BUF OWERERDMIR I X ORI D RERKTR 2 FIKEE~ v F 7 4 — L OLETIRM & HER
LRz iE3 5.

RECHA T 2 FERIE, B Lol FERIC, MADKRICXyY F74+—L%BKT 5. )Xy F
74— L3E R IR L CRIEES NS 0, Ry F 7 4 — LOBREMA IHE D & R A
BT 27-0D0FB00 ELTHCEIENTES, 2Dk, Xy F 74— LDOBHENE - KEMHE
xR I HRGS K OMBEFEHEDOFIC L o TEREINTE 2, LA LAads, BEWHIR Tk LN
Ry P74 — LOBESEM, T_CHBKAZRFORKE G ToOREBRCBElICE S WTWw2.
BHKBRIC e~ P EER - OB S IREECH 5 2 L b, HWERS Y 7+ — AOIEHEMA BT 3
B dEA v, BIFEMR CIIBERERY) (X —e X4 ) W LCHKEXY V74— 240
LEMISIX ZEH L 7201b & 523, B/KEEOWIN & BEEHR CIIKBARZEENCORE VD H 5 729, BK
PEOLEMIEX % 2 O F FHERICGEHATZ 2RGEIZ 72\, Thbb, x—v X4 I OHEREE 2
T 57011, BEROBMT — 2O n72_y N7 4 — LREHERK 2 Hi 72 ClERKT 5 2 &2

METH 5.

Z T, KIFFETIE, BERRY F 74— LDBBEEE KD 5720, HKERVZKIEFEEZ
fTo7. 7, MEOBEERERO T — 22 IEL, KXY F7 4+ — 2L OREMHEER L KL 72.
ZEMERX O L L Cid, BRICRE D, > — A X1 R OERITCEE W=, $7-, BERE
BoKMHEHEEZRET 2L LT, (1) FECEREZNET I L2 EFEE (2) K E
ZRTEIFTCPEYLATEEEME D2 o00ERAL, FRFNERTTE KD 7.

fERELT, UTDZ WL 2Icmo7, (1) AEFOHKRIL, BIFOHEREROMR & 5
MTHotz. 2 LT, (2) FBEMFE2RT AT A2 —L LCEFAEERACEEAR, BERN Y
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Inverse Analysis of Experimental Scale Turbidity Currents by Deep Learning Neural
Network
£ 2 (REKRF) - BT EREKXE) - FiE GREKXE)

Zhirong Cai (Kyoto University), Hajime Naruse (Kyoto University), Qifeng Yao (Kyoto University)
EIRE - B ZH5 (cai.zhirong.64w@kyoto-u.jp)

In this study, inverse analysis of turbidite deposited in flume experiments will be performed using a new
machine learning method. The results of inverse analysis will serve to verify the accuracy of the machine
learning method.

Understanding of the hydraulic conditions of turbidity current remains limited due to its destructive nature and
its unpredictable occurrences. Thus, the inverse analysis of turbidity currents from ancient deposits of submarine
fans is required for estimating the conditions of flows in the natural environments.

In the past, inverse of turbidity currents was done in a trial and error fashion by adjusting initial conditions of
numerical models, which is high in calculation load, making such technique very expensive and highly
impractical. Naruse (2017 AGU Fall Meeting) developed a completely new method for inverse analysis of
turbidity currents using a deep learning neural network. In this method, training data is generated by a numerical
model, and a neural network for reconstructing hydraulic conditions of turbidity currents from turbidite is
produced by machine learning of the training dataset. However, validity of this new inverse model has not yet
been tested in actual deposits. Therefore, this study aims to verify the method by flume experiments.

Currently, the initial conditions of a dataset produced by a flume experiment sized forward model program is
used to test the applicability of the neural network method when applied to flume experiment size data. Nine
thousand sets of training data were fed into the neural network as training data. Another two hundred separate
cases were used as test data to verify the accuracy of prediction by neural network. Result shows initial flow
velocity can be predicted relatively accurately. The initial concentrations of the finer grain size class and the
initial flow height was partially reconstructed. The flow duration, the coarser grain size classes and the slopes
within the flume could not be predicted. After tuning of the neural network and the forward model, the neural
network trained for flume sized data will be applied to flume experiment results.

SIRAXH

Naruse, H. (2017, December). Inverse analysis of turbidites by machine learning. 2017 American Geophysical
Union Fall Meeting, New Orleans, LA.
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ZORFFETIE, ¥—E XA FORBESHBHOEREFHE LT, #EAD (81 OoFELER
Friz. MR HERE A 2 TR D IR BRI O B 2 2 T o FIMEE 2 5. ZhvE
T, e BT EREIC I W T, SBITIFE I, Bl B T X IR AS, IhE OHE
FIEE Y OMEMERH)IC L > TRADF A KEE LGl E RO 72, 2o oif%E T, %
PRI > CIRIRINIZ # — B4 A M axttb L, ZORBOE() D, HEAOHE ZE L.
ZORCFIA LT AT 7%, () #—v XA MAIE B OB E R T X Edeizoig,
JEL 72 %, (2) BIFZBHOFLTEL 2D, 2L ThHD. EATHETITEIIEHFH O ONE
HET, HIHERE AN TOHFREFOLAREFR LI 7 P L2t 2R L. Ao REZHFET 5
eI, SESERBEIH LT, ZOMTHELZENT20LERDHD. 22Tl B8
THOZ =X A SO ETE L, HIRAO/FERR END, KIELZ— XA FOREL
R, FOIEHRE JCITHERE 2R OUEREPHE R OB EN AN T=D T, WwET 5.
BB D FEIC T TIMIEEED DD, 2 2 TiX, TEOMEIEEAEICERE
M7=, BB PO ETEE EENICIE, RIKBEC, MgV 72 EORTEEIC L > T
FBIgoinizarRy) a— MEER ENRE OGNS, ZORBHOERN - R G mEfls 2 & T
HiRmZRe, 2R Y a— MEGEORE FHICTIEE iz 2 2 & Cilktmrm
TR
A ORER, BIERETE O ETeRS BE ITMRL - BHPRIID s DMk S 4, IR Z — e 2 1 b
DR R OND. LNLRRG, TEHOZ—E XA FOREUIIHE &I3RAR 0, HKL - MokkL
WN ORI, BWVBRIRES, BOPETERLMRBEHENROND. £, W< OhDF—EvHX
A ME O RS EROPIZ LICMOER AL, ZhET T 4T a—rD—FTHD LR
Rand., &b, #—v ¥ A FOREBORBKFLIZY —LZA b, v FIV TR eE
KELERR O, ZBIVIERBERT DIk > TSN EBExbNS. BIE
FENOIPIZ M2 T2 IRAVE D HFFIC T TES L Shd . RRIRIC K D HERE 2 Fr o & —
B2 A MIBFZEHIE D FE & T ENS T TRAESE D L, <A bhR0WEHE b FET
L. ZOZ &I, MR TR O 2 — e XA R IR S A IS o T AHEER SR B e A
7229 PAUS Ko THERE L TR S N2 2 & Z2ond . 772200, B)IEEE T ClIHERy » Aul
DOEICIANT CTRIET 2 L O ICHERE L, MR O FLITE)IEREO FEL L A ICAE LT
W lEBEZBND. ARIFET, WIFEHIAN TRESY — B4 A N OFFEBERZL L T D Z e N
HEMNERoT-., ZOBEOBEREZFHRLT-0I12, LV EHHEZHETILERHS. ZOE4
D—oDAREMEE LT, MEOHIERImEY VM) OEEDOREDEINEZOND.
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The northwestern side of Honshu island in Japan, is the area where most of the Japanese hydrocarbon fields
occur and Middle-Late Miocene age formations are considered the most prospective source rock (Aoyagi and
Omokawa, 1992). In the Tsugaru back-arc basin, located in the western part of Aomori prefecture, the Middle-
Late Miocene geological record is represented by the diatomaceous siltstones of Akaishi Formation and the
siliceous mudstones of Odoji Formation (Ujiié et al., 1995).

In this study we evaluated the hydrocarbon potential and the sedimentary environment of Akaishi and Odoji
Formations, through the analysis of a 200 m-long portion of core from the DTH27-1 well. In detail, visual
descriptions of split core sections were coupled with the measure of geophysical properties by means of a Multi
spectrum core logging (MSCL). Additionally, we selected some representative samples and we performed on
them Rock-Eval Pyrolysis.

Visual and geophysical descriptions showed that Akaishi Formation is characterized by massive and
bioturbated diatomaceous siltstones, with very low magnetic susceptibility, and with a natural radioactivity of
60-70 API degrees. On the other hand, Odoji Formation is characterized by moderately laminated siliceous
mudstone, with very low magnetic susceptibility, and with a natural radioactivity of 90-110 API degrees.
Rock-Eval Pyrolysis results revealed that Total Organic Carbon (TOC) in Akaishi Formation is ranging from 0.1
to 0.5%, while in Odoji Formation is ranging from 1.6 to 2.6%; maximum temperature (TMax) in both
formations is around 410°C. Therefore, these two formations are considered immature source rocks.

The strong difference between Akaishi and Odoji Formation in the organic carbon content, in the
sedimentological facies, and in the degree of bioturbation, suggest a difference in the paleo-oxygenation
conditions of water and the transition from anoxic conditions in the Middle Miocene to oxic-dysoxic conditions

in the Late Miocene.

907.30 M 907.20 M 907.10 M 907 M

1034.3M 10342 M 1034.1 M 1034 M

1076.4 M 1076.3 M 1076.2 M 1076.1 M

C

Fig. 1 Photos of split core sections from Akaishi Formation (A, B) and Odoji Formation (C).
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Fig. 2 Stratigraphic column of the analyzed core portion. From left to right are shown respectively the Gamma
Ray, the shale content and the Total Organic Carbon (TOC).
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IR 2 S BRERS S (BRERIL) 1 3IWN A B BB ORICALE T2 & S 1200 km 12 36 K5 G

BRY, 74U EL T L— FBBRERIEEICI > TIRAIAT 2 LI K o> TR SN2 B R TH
D, BRSPS ORIZIZN 300 km (20720 BAMEEE T, EAHEEH OKEE 904 m) & BE R
KR 1000 — 1900 m)  (ZHR AL 72 VBRI 1AL SR-FI PE 5 1A IE NS FUi R 72 7T > b 7 o — A
(K 200-500 m) AFEET S (GEA, 1979) . Z OWHE Tlke B X 2 OGRS T
TWHEMEIZ LD LRONTNDZ 2D (Bl21E, Araietal,2014) , ZOHEFEREOLES
HOEFIZERIZONTIE, WEEMHA S TOWARVEREZ RIS TV D.

ARFFECTIE, IR PE I « RORIUEAR A & By B AL - Bl B AR IS E DR TR S =k
THRIRE T — % (ARART 2 - GBI ETRHERE, 2014, 2015, 2016) Z MWz =&k A A
2 v 7 WIBSFRIRITIC X 0 B S 26T 7e o T B KR DR & T D BERICHOWTIHET 5. AV
O HIFEERAWTIR T, WEESHE T 0.03-0.09 B (1EfEER) BREOMEEIHIZ, TAORBELHIVIAT
ZHO FITMD T X FAERE R T BE RERE RO bz, FREO FALOEHET KR R
F IR 5 S TR b, ZEOWEARIET 5. £ O EALICITEEIIFE AT R K
S TR S DK TR 0.08 B (TEMEERR) OHERMIRMEMAEE TE-> TV D, 2 OREHK
DR EZRT 5 &, BEE MLOBEL, FRAEEALAGH CHE S i 15 IE G,
1991) 7 &y S~ REsfe BBt CREaMEIREHERY) 12, bALOJEHET T Hi ek
JERE (REMERBEEHEREY) ([CTNEhRtt S D rTREMED @ . BB EEHER TS, BREREREHERLATIC
X, BRERIMOMEE 25| &l 2 Lo KM s EE) (BRAE) - KRR, 1985) b -olcl E&nT
W5, Lo T, ZOREHEITERMICHEIHIFIZ L VBRI NTEABAmEZZOND.

REEA T 2 R GUIRIR IR > TR T A Y U AT A AT i Lo fE R, SREIRIE CREST b
D BECRACRIEERDMEATIR X2 — U 2 BT 5 F v XAVBER I S iz, VT, ZhbOTF v xLEE
XL L7 B B a— MiEHT (similarity, semblance, dip azimuth 72 &) < Spectral Decomposition fi%
B (MERET — & ORI 2 AR 247V, SR 72 M AR RE(80E BRI FTAUE L7z,
AR AL B~ PR ISR D B ECR AR, KRBENE L, KMARRANCH 55 A
b o TR RFINICHE L TS Z LI ko TSI Hivd . 2 OZKRAERR O Fittk i fE 1349
D20km? IZEL, 4 DOKRICKGIND. FKRZROEFREITK 20 km, EIX 150-200m THY, K
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R 7RI E R~ R AR, I & IRAYRSORIT TG A 40°THE L, Horton (1945) @
KIRRBEINZHED EFART S 4 WA —F —ITHE T HF ¥ 2ABRBOHND. T 9 LI AREERIT,
A REICK L TR — R TH LR E RS AICHET D2 2NN TS, KT, Jeai s
DRBIEDIRNEATIE, DPEOENTHOHITKERLTHIRATRND 2D, Wb & Z AT
WERAHANCHE O, ZHOBAE L THDWEZRZBIROTIEZ b - TCBIEROK RIERE L R ZE ST S,
AN TRD O T BIBCRACREAR O AR Th 5 BHEREOSEHIL, BHEZRI L MERRE xR L
T2 2 LR HRERE I B Ok LB EOER OGS THER SN TR Y, T 0 &5 2R KRR &M
ERGHTHD.

REEGTERFFIC RN TIE, )7 EOFEHIBIXIZ E A LHIRISND Z &b, NEAHE BT
WIRSND Z LIFHEFITHTHD. T7hbb, KO RNES IR S IV BECIR K RIT, B
JEREHERE 4 (T B L 72 BRI B R S e th, R TERSERENIC L 0 Bl Tk U, BREREREC K - T4l
I eammed s, LERoT, BIERELREREREORRN Ch 5 A EEHICHET 2 B0k
WACRIERRIL, BRERSS & DM AN TR B HERE Y O HERE 9~ 2 R IEERBE 0 b, IRIBIEHERE P S
7oy THED RN DM ERE A~ L B2 R T TR E R 2 R T 27O OBEE R L 70 5.
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1. B®

FRMA (B LI frontal splay) [T ERR MO F SRR TH D), MRBIASCHIHARA LT —2D
HCIE R TTHIRTERE LA R T D2 BN EEL W&, fEs e & O REBMFANENTND, 5
i, BRI D =T HUBIRE T — 2 &2 FWHZ LT, SRR, RERE, WM 515 @a s
72D T, AFEHIZEBWTHIEL, 5% O#mOERL L2V,

2. Fi&

AWFZENIB VTN =R TEHERE T — 23 N R B W TGS L72b DT, EITEKEED
XERAGE Clo 2T LD DI EERR HL D PR EE AR 15 D EAT I L QD FEHTICIE =R HR R A T —
SIRMTY 7 N =7 % A, S5 USRI R HIHERE ) (T AL R ) 25t R EL T, Wik fift D1370»,
RN AR ZE H B R AT, o R Y455 AT A RRHT 72 & D F LA AW TERIR DT IR ORISR AR L 72,

3. EIR{K(frontal splay) DEEEMS

T AL HEIE RN HITIE, transition point (EF v KA 7 7 U RBIE D DA 2 b)) X0 FHMANE,
DEART v 2V T LR IND R T ¥ *va 7L 7 A(distributary channel complex)), &
RIEDEA I THD EIR A (lobe complex) |, TR {4 (depositional lobe) | D&M (KA —H ——/NF—
B =) b TSN TS, T7bb5, DERT ¥ vz 7 vy 7 ZOWNERITITERO ERERENE
F, SOITEREFITER O EREOFEAFELIZE S TERIN TV D, EREEEL, o TEEmRAE
BEORIG TSN DY 6, ROBA TRFIANCTEDLEE, TYRNVDILRAAT L AL TSNS,
B2 E DI DGR S — 2 ISR HID,

4. FRAEBEOMEMIK - REHAK

FIRIATE (lobe complex) (I 1~4 km BiA 2L, il 2« OFREDPFEA TR DZLIZE >TSS T,
HURRARE T, Z2<OHRE, HE~VRERTH, [ ZERICEICREN OV RRRETLHE
(aggradational case) <, TR %2 (TS5 o 7 hLZ2 3B B H 45357 (lateral migration case), T AL
MR TET H54A (progradational case) 72 E D3FRH HILD,

5. ERAEEFELEL—Fb

FERRBE B WA AT 2T v VS @RI T o 7 b T 235 60 a AR A ML DT v L B KD
BLSAABRGE, TIRERHI~T MR E 25T, O —MNRICHET 285501355, ZO%HA, FHBIEEL
THIVENVERi ST R AR,
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MBRE R IR O BRI & 720, Bia RBECIERED N Y R 7 - AR GEHEIE CTA< @D b
TWb, 2Oy K753 —20%L 8T 4 AV hy=—T7 L LTS, WBAHRED Ok
BROPRICESHTHRMR T 4 A2 by =2 — TR T 0 A by =—T R D)y
HENREIN TS (Wynn and Stow, 2002; Symons et al., 2016). < DET 4 A h U =—T7|TES)
MEREMIRINTVDEN, BT 4 A M =2—T OB FHRLET 4 A M =2—T 2K LT-H
ORI EMER SN FFNIR S5 TV 5 (Hughes Clarke, 2016; Covault et al., 2017) . Symons
etal. 2016) THFtSNZ 2 BOBIET 4 A vy = —T7OHT, ZTOBE AP LNZINT
HOIIBED 36% TH LD, TOREIN ERETERT NG, BT 4 AV MY =2—T D% X
A7V w7 AT v 7L LTHERIN, ZONHEE LNy 7y MNEECHIREE CRES T b
5 LRSS TS (Hageetal,2018) . LML, BittO®T 4 A by =—ThbRBE a7
DOEIFWRENEBY, #HENSRESNTEAAy 7y NEESOUREEEZ L L o HEM DOy R
Tx—hE L TORMITSLT LHHLNICEN TV (Postma et al., 2014; Lang et al., 2017) . 4
[, MR SN HVE - IS ORI T 4 A > b v = — 7 HEREW O W i RE <0 PN B 0 H5
EHIHMOMRIET 4 A2 b U = — T OHEFEIRE DR & O LERRFH ATV, HRiET 4 A by = —
T ORI A R L.

Loa, MiIERERDr — A AL T 4 — & LT 7 OORCROHIR D B 72 5 E NS0 HE 23R E S -
KT 4 A Ny o —THEWERG LT, DI, MEASUEKT ¥ RV REAERY TH Y,
WRIX3-100m, #EIX0422m THDH, HEHAELEL0.028 LLEDO L DNE L, BrmEgix Eild
HWVEFHRMBEWIESHEZ R T SO LMD ENE D E T Th 5, HRHEREDITEEE L
TRINIK S TH DA, BRI CIIW LB LIS, 7 VA MR D FHREICT TIEF
T~ AEWZBENARBO NS, Kb Pl CIXERLEIRZ R BS ORE TR T 5
b, E6IC, Kk EICITEREE R TEEAEDRHE L TWDEEZ VR, BRI RImT5Z &0
4. BEEO BAE, BREEA RTEEN S T RL—78N5. —F, HRAICELSH D WVIERE L
ToEEHAMTE T, FT VRRIREEORENLSRBDODOND. LR o T, SllH)E TBE S o
KitT 4 AL b =2—THEREDIT, 7LV A D IRST- FHRETRO 3 RTHERy 7+ —h & L
TR S NT-HEFEY L RIS 5.

Bt OMRIET 4 AV MU = —THRY OIS G L LT, RIFEEE N EN L2 14 R
TEYPRRA TR ~REEPE ) O 3 IROCHIEBIRE T — ¥ OfFATICEE DWW T, KRN B L% 1600 m £+
T OREIER EEICHRET DM T 0 AV by o —THREMICE LT, ZOEREARH#ME 265
OFHNCEESWTHE Lz, 2 2 Tix, 185 5km, A 0.9-1.6°DOWRIEA % /76 5 112K 10 km (2
oo TRMEA TR ET 4 AV U =2 —TORENBOOLND. 7 VA MIBEWERAAY — %2R
L, G T2 0BT 20020, ERITFES 110m, HEEIFFEY37m C, #EAPRETTE
NENOENKREL RAHEIDRD NS, £, LREIEEHE & &N K& VMEZ Rl s —
HTRDOENDN, HOEL-EFREV. &5, WBIEAR &FEECHE G & ORI IXIARE 2 5HSE
RITEBD Hi7ev, WIARKFMEIZE L THIX6 2 NBO 650, ARG L7 265 OFHI
TEOK) 66% T8 TRE SN ET 0 A v N Y = —THREY ORI AE & SEFREDOE O NIC
AND.
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ZOXoE, METHERESNTHAET 4 A2 N o — T HERBMIHE N KERES TROLILLHH
HOMBIET 4 A2 b T = —T70%, BEDEE T2 FRERE VD, BRI EITIZELE SRR 5
b, —%, BoOMET 4 A MU =2 — T HEEY O NEREESCBE) G e SITB LT, FEL<
BRETT 5 Z i3t T HE LS, ERENRHIOBELLE NS, ME CREINIHIET 4 AV hy = —
THEREY) EFERL LT R A R o TODATEEMENREZE 2 DD, LT > T, EYEHEREY CHERR S DML
KT 4 A P2 =T DBRA, THRETHOT VT 4T 2a—00Fa—rRE, Y4270 v o A
Ty TRERETRIOT VT 4 T a— IR oy R — AL L THIALS B S N TV ]
BEREZOND.

B, EEWHEEOREOFHB L OREICHOWTIE, RFEES R D I SATEE AN ATME
KA A« & B EIEREARE R 2 THW ., 2 2R L CREGHE L £ 7.
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Organic geochemical research on mudrocks with oil seep of the Upper Cretaceous
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BOREICBWT, AMeRAT 2IEICHEILAAD AARBEH TOEHPMSNTWDR, ZhidD
< —HOHIZIZIR SN TS, L LAMAT v L EFFOMIE, b MIbIMI b FEET D
EHEE ST, ZRETHLEMOAHERCE R0 R DHEREA E TOICEREL - BB RA LN TE
ZD 85 2 IR O —DIZREAR R K EGE G T B, 1 d R M R & 5 = SRR RE 1 T T
HL<PLIES DWVITMERDH D Z ERMBNTWD (I - g5k, 1958) . & Z CTAMFETIE,
B HER S e B R E R A OB MAERR T v vy VERST 2 2 HAME LT, K
B B RE TN B R0 O MU R A A S S & RIS, MREHIEIC AR D IR RS ORRIFETER IS oW
THBEHERALERI T 2 M L 7=, RIFEHTICIE Rock Bval 29#TEt & AV, EHPIcE £ 524
R (TOC) , WHERALKER (S) , BOIRRALKER (S) , b ONTEGE “RR(Lh R &
(Sy) ZRIETDHE LB, TNorKITIul o XA 7 EBREERTF LT,

ZOFER, DR SN JEES TR E R S8 T ALE L, e L TRRBAREN LR
S, PTHMEIL, /BT AREZLET D | JFETOLMEE ST, Rock Eval /34T OfE R Tl
TOC=0.63~1.10 (Wt%) , S;=0.02~0.13 (mgHC/gRock) , S,=0.16~0.36 (mgHC/gRock) , 725\
12 S$3=0.09~0.59 (mgCOy/gRock) TH YV, MDD >7-JEHETIL, TOC IFTfHK 1.10wt%, ¥

0.92wt% D E VM & 7= LTz,

Fig. 1 EXEWEFE/NERIORESICED 5N DiHE
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Peters and Cassa (1994) T X1, 0.5wt%lL D TOC #&Te b DiE, HBIFEAEE LTORT v L
EETHELTVS. A0, TXTOREHIIWT TOC 1% 0.5wt%Ll L& i, I mgEE Tk
L10wt% %z~ 2 L b, TOC DBRNDIIMREE & L TOMELAT 2L B0, FITHMENR
D 55 JEHEDTRBHI IR B AT 2R A MR 2 5.

—J, Si* SUIFEHICE DD TRWMEEZ R L, S+ S, OBLETIE, WINoBE RIS & 13XV x 72
VN (Peters and Cassa, 1994) . BREOIEIE CTH D Tmax (S, DHEHENHEH L R HIE) &L TH

&, BB HE AR E e 2 BB CRRE IICH Y 95 460~469°C /- TH DD, FDOMOFREHT T~
T E R 470°C LLETH L. 2D LD, TOC 7> 5 I HHRH B A 2 iR IFUA MR 2 k3 12k
L Si* MRV DIE, FIAEMICRFAFICEENTW e rm Y= 0% <0, BRICHRILKE L 720 Bk
HLUTLESRMENRREND. £IKFEFK HI; S/TOC) LEEF#IEK (O1; Sy/TOC) (3,
ruad e A A THROEEL 250, ARIOSHTTIE, S X DbDThSVED D, R
VB AT DOEMIRREITHE L.

LLEDZ Epnh, Ao B a iR mmE R Ea L, SRS ORI S IRE - JTEH O EFIC
FOBEISBARICEL TWD Z EBHL IR o7, L LBELHYBEOAHEMZEATND Z L
Mo, ZALOIREEIIVAEMITAMERRT oy VvERF L TWeEESND. EHRZ
THEHE-RARBHAW AR LMON TS ZE (I - 8K, 1958) 20, ZRETICERSH
A AL, BECBE L CLE o aREMES R S NG, Ak, LV IR A &I EEHT
KON EEND.

HEE AR AE FEMT D020, AMERHBRRASEEEAZ R IIEEIC T 5 & H e WA
WP W 2 2SR LR

51 R CHk

SEIRK, AT, 1958, REARRKEOAMBBEIZOWT. MEHA A, 12, 978-980.
Peters , K.E. and Cassa, M.R., 1994, Applied source rock geochemistry. 44PG Memoir, 60, 93-120.
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Distribution and geochemistry of gas seepage on Boso peninsula, Chiba

EMRE - FACZ (FEXZXRFRMESETIER)
Yasuha Wakabayashi, Hitoshi Tomaru (Chiba University)
ERSE  FA{Z (tomaru@chiba-u.jp)

THERZ O &9 2 BIRCEE B O # T IZIXRIBRT A H & RTINS RIKH AFLRBIEAR > TV D.
Z DRI ANIKEEERBR T ATH Y, KO DK 9%% A X B EDTND. FHEHETAHO—HT
H I AITVE BRI ~FEIC T T, RRA AN M LI HRIZEEH T2 “ LA R” LI 5 BHEn
WMESINTWD. B ATHOTERSREE LTRIAT 2 —5 T, BRFHRORKN & o720 R
EELTEDLLEVTAHAZERNDD. £, ETADN, KEETABENIEET HHIKT/A A6 5%
ThY, ETAZE o TAZ UDBHERANCHL T 20 6 KA STV 5722 51, IR (EOHERER fE
DIRFIRERET VLA~ORBIINEI v, LaL, EFAREZICEOREBHL THHONnE NS
T AR A Z  OFHEIZE T 2 WF98IR1F & A EREFIN V. £ 2T, ETADOGAACIE, K
ERHEGE L, ORI O HEKEREH TO LT ADEEBEZHLNITT D Z L2 AR B
By & Uiz, FRAITE AT - K B - U LR - RIRT oK B LK S, Eagll - —=) -
N ER G L L, TAORIRE HEOREZIT 72

B A AMRE, RS B LT ERER L, 2omiEEEE & OFEFUTIEICAE L Tk
D, BBRROEmWYERETEZ T AR EFR L, BBREBOBEWIEEEN Sy vy 7Try 78 LTHSZET
ko mERTbDOLEZOND. TADEME—ENZER A T 50~80%H A % T,
I I ED BRI E, =X o DIFD, RRHROERBLOBENGEN TN, AF /28
B LR X U DRFBLRERNLRL S, A2 ORFEEZREET HZ LN TE % (Bernard etal., 1997) .
AL /T2 DN 1000 Lk, 3D A X 2 DRFBLERMARILD-60% L T ThH o722 L, LA
DAL AIMEDEIR THD Z ENRBIND. AEMEIRD A Z X DOERRRE R MG i
TR, AZORFBLERNMAKLI JOKELERCMAEL?SHHIT 5 Z L3 TE % (Whiticar et
al,1986). LA AHD A L L OIKFALERNLAEITAI-180~-190% T ¥, [RFIEZLE FNAKLL & DEEFR
Mo, LA ARD RS ATHEETHBT 5 B bRFRITCTER L Z LAV s (B 1K), Mk
JETH D LB 2 RIAHT ANHBIIEH L TWD EEZXOND. o, “MILRFDRHA
ZERINAREEIE-20~-40% T V), A 2 U IRFBLERNLARIL & DRIRN DI, A FZ L 0SHUF 2 b i~
BHT BTSN Erm@and (B2 K). WIRJIToOREMETIEL, 1 BB TRy
EOFBNIR BNAeho7end, IO 1 DIZ2&K 50 mL/AaZbT 5 Z RN hote. Fiz,
RN Ko THIMEAEL L TR Y, WIOKECHIEOHERM O S, K[/ EEBEOERIZ L -
TEHADWEIENNTHEZEZOND.

-36 -



-100

R Kbab
: Kj ‘\. :

200 + e 0% 5
9 C ZERERFRIETT '
35\, 2250 Jersennneninn i pesi s . iE
© _ BEELFEEE : OFmXIE

-300 _5 ey 7L

-350 +

-400 } fonsanns } £

-75.0 -70.0 -65.0 -60.0 -55.0

8"3C(%o)

X1 A DORBLEERNKLE XL OKEBLERNMRLL D R D A X OARRRK. fmCEizI34:
¥ (2002) K VEEBEEAT AMDEFET ADT — X .

20.0
10.0 I
0.0 -
-10.0 -
-200 [

=

-30.0

5'3C-CO{(%o)

-40.0
-50.0
-60.0

-70.0
-100.0 -90.0 -80.0 -70.0 -60.0 -50.0 -40.0 -30.0 -20.0

8"C-CHa(%o)
2 AZDORFLERMMBLT O ZEIRE DRFELZERNMMAL. “RLRFETICE > TE
P LT2 A2 CERE ST Z LSRR S D

F3CHR
Whiticar , M.J., Faber, E., and Schoell, M., 1986, Biogenic methane formation in marine and freshwater

environments : CO2 reduction vs. acetate fermentation— Isotope evidence. Geochimica et Cosmochimica

Acta, 50, 5, 693-709.
Bernard, B.B., Brooks, J.M.and Sackett , W.M., 1977, A geochemical model for characterization of

hydrocarbon gas sources in marine sediments. Offshore Technology Conference, 435-438.
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Abundant ferromanganese microparticles in oxic pelagic clays

HAAZ—E (BMKZFE - JAMSTEC) - sEHthfd - EMEM - ERXET - PERE— (JAMSTEC)
MFAKX (BUHEE) - EEBXH - MRARAKA - EHEAN (JASRI/SPring-8)
BWARFEE (JASRISPring-8 - RIRAF) - REE (BEKXF) - BHEEAN (REXF)
EXE (RERXP) - HiRE (8148 -&FEX (ERRXFP) - HBELE (JAMSTEC)
Go-Ichiro Uramoto (Kochi Univ. and JAMSTEC), Yuki Morono, Naotaka Tomioka, Shigeyuki Wakaki,
Ryoichi Nakada (JAMSTEC), Rota Wagai (National Agriculture and Food Research Organization),
Kentaro Uesugi, Akihisa Takeuchi, Masato Hoshino (JASRI/SPring-8), Yoshio Suzuki (JASRI/SPring-8
and Univ. Tokyo), Satoshi Mitsunobu (Ehime Univ.), Fumito Shiraishi (Hiroshima Univ.),
Hiroki Suga (Univ. Tokyo), Yasuo Takeichi (High Energy Accelerator Research Organization),
Yoshio Takahashi (Univ. Tokyo), and Fumio Inagaki (JAMSTEC)
BAGSE « JHAZE—HL (uramoto.go@kochi-u.ac.jp)

~ AT E LT DB ITFE O T, T VIR THRERNE L, BLRETRED L D
AP BREE D ZBACIT OIS L T @B 2 - TR 2 T £ 72130 2720, BREF TO&ET
ROZFEZHRT 5 LT, BELGGEL L THEASNTE 2., BETIE~Y v T oHe~ Ty
TARD XS BRER W LBCIRO BRI LY & U TR AFIEL, THFEIXZE ORRKRIZ OV TN
EDONTWD., 72720, ki~ T B OERD REBUZA U T2 IS RZRSMEBR IR DOVFIE T
DEALR 2 M BRI NI IS 1T D8k~ T AL DAFAERRBIT 3 o T o 1o, ABFZETIE, #
& EBSARE R EH R 329 YME TS O V72 AP BR T OV IS HERS Y [1] OIS 2 5% L <38
Nz ZOREE, BERBI 7 v O~ o0 bR (DL TN~ TR ) 3, HERE
lec 720 1 E~10 BEEGFET D ZEE2RA LT [2]. B~ Fbix, AMEOREHEICE LR
M DB O, SNERIE R TOFMEREZFR LIERER, 10%~102 H O~ o 0 KA R

CHFEET D2 ENmhode. SHIT, WESHE LEMONFHINENS, 95 LIkl 14 HEEY
MO HET DT AL LTz, 20 ECEE - TR OMA A T LToRER, MU~ v R
KT S NI Z LR EN, RO~ T FEOFEESETRIZT TR, VT T —AD X 57
HHAVERE L G ENDhoTo. B~y T o0 TiE, EFICEENDE < T D 30
~60%, ESIZLT 1.28~7.62 K ho D~ HATHYTHZ ERHLMNE RoT2. ZhUE, MBEE
JEDO~ UM~ 7 T A NMIEEND~ T RRED 100~1000 fFIZFHYS L, K~
T BPRL RO THEE FICH N TWDLZ EERLTWD. LEnd, FET LML TN
o To e BB DRI 173, W CTOEJETRIMEERSCMEIREF A I = X L2 HfRT 5 L CEEREK
a2 RIT ZEBHABNR o7z, E£72, AL THENL LIZBREEEE ) & R E ORI 2 K55 o
WU AHE - UL DEATIE, A%k, oL FAET O BEERIN & LT, BRx s BRI S LS.

[1] D’Hondt, S., Inagaki, F., Zarikian, C. A., Abrams, L. J., Dubois, N., Engelhardt, T., Evans, H., Ferdelman,T.,
Gribsholt, B., Harris, R. N., Hoppie, B. W., Hyun, J.-H., Kallmeyer, J., Kim. J., Lynch, J. E., McKinley, C.
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C.,Mitsunobu, S., Morono, Y., Murray, R. W., Pockalny, R., Sauvage, J., Shimono, T., Shiraishi, F., Smith, D.
C.,Smith-Duque, C., Spivack, A. J., Steinsbu, B. O., Suzuki, Y., Szpak, M., Toffin, L., Uramoto, G., Yamaguchi,
TY., Zhang, G., Zhang, X.-H., and Ziebis, W. Presence of oxygen and aerobic communities from seafloor
tobasement in deep-sea sediment. Nature Geosciences, 8,299-304, 2015.

[2] Uramoto, G.-I., Morono, Y., Tomioka, N., Wakaki, S., Wagai, R., Uesugi, K., Takeuchi, A., Hoshino,
M.,Suzuki, Y., Shiraishi, F., Mitsunobu, S., Suga, H., Nakada, R., Takeichi, Y., Takahashi, Y., and Inagaki,
F.,Significant contribution of subseafloor microparticles to the global manganese budget. Nature

Communications. 10, 400, https://doi.org/10.1038/s41467-019-08347-2, 2019.
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Hydrological cycle and monsoon as controlling factors for sea-level change

MEAEZ 1 (FBEXE1)
Masayuki Ikeda (Shizuoka University)
R W B2 (ikeda.masayuki@shizuoka.ac.jp)

WK YEITRR % 72BEIA 7 — L CEBIL, E—k (5000 HAELLE) OF kA —4— (300 5~
5000 F42) ORI A — /L Tl, BAFROT 7 b=y 7 28R, HURA—4— (5~50 HH) X
DELNIFRI A 77— L TIEWbh W5 I T v at y FH A 7 WS S KK ELE N2 OFER & & 2
LbITWD (Vail et al., 1991) . —J, =RA—F—DHEREL, KIKORWIREHEKIZIBIT 55
PR A — & — & 0 FE M O Z B R 7p IOV TEEm VD TV 2.

AR, BB OB E MEEROEBELICEIY, kDI TratyFHA 7LD EN
BETEA T — T HHERPE N LD D 2 L B3RIETFEREN D", WKEEBNFRY L L
DR Sz (Boulila et al., 2012). Z ORIFRIE, KEHERD AR S FIKIKO 2 UWEEHIERICE
WTHMRIND. TOHERKE LT, £ A—VEERIIHE D BRKRZ( S HERELE & 2
HZEIZEHBENTWSD (Martinez and Dera, 2015) .

IEOHBEAERRNE OGS Y, WKEEB LR LIZERE L, T A— 2kl
RERl g O XA FTRRIC 22 0, IR HIER Cldvigde & izt s R 25 Z &b T& 72 (Follmi,
2016). Flebb, HEKIZ KRR T D Z L TR AKIRESHIN L 72 ATREME AN R S 4 5.
ek, HUFRKEDOZEAL TITMAKMELB D 10m HFEE LS TERWE SNTWER, EFEORES
D CIERAK8MIZH XS E SN TS (e g Sames et al., 2016). Hi FAKEIXRR & LI B(LT S
7o, HREE ST TRTIIANEO IS, 2RFEO Y 7 MMaHIER S T KRS E G5 LT
AREMENN D L. EEE, ZBREHIO U 7 M AHOWIKALIE 2 TTE D 1000 EEHTA{ L, 1000
AR ORI IIEEAE RN LTV 5 . Z ORREITMEEIC RIS T 5 2 LD, REHER
ZHRWT S HERLE B R O Z{LIT VMK EE B 235 & = ST AR b 5.
ik
Boulila, S., Galbrun, B., Miller, K.G., Pekar, S.F., Browning, J.V., Laskar, J., Wright
J.D., 2011. On the origin of Cenozoic and Mesozoic “third-order” eustatic sequences
Earth Science Reviews, 109, 94-112
Follmi, K., 2012, Early Cretaceous life, climate and anoxia. Cretaceous Research, 35, 230-

257, https://doi.org/10.1016/j. cretres. 2011. 12. 005

Martinez, M., & Dera, G., 2015. Orbital pacing of carbon fluxes by a~ 9-My eccentricity
cycle during the Mesozoic. Proceedings of the National Academy of Sciences, 112, 12604-
12609.

Sames, B., Wagreich, M., Wendler, J.E., Haq, B.U., Conrad, C.P., Melinte—Dobrinescu, M.C.
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& Zorina, S.0., 2016. Short—term sea—level changes in a greenhouse world—A view from the
Cretaceous. Palaeogeography, Palaeoclimatology, Palaeoecology, 441, 393-411.

Vail, P.R., Audemard, F., Bowman, S.A., Eisner, P.N., PerezCruz, C., 1991. The
stratigraphic signatures of tectonics, eustasy and sedimentology — an overview. In:

Einsele, G., Ricken, W., Seilacher, A. (Eds.), Cycles and Events in Stratigraphy, 617-659.
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Formation of river terraces - an example of the climate controlled terraces

IAKRTRE (BEBAXEIVIRTUYIvEV2—)
INDRFEF (EEBMTRAEAhE FERAZEEM)

Koji Yagishita (Extension Center, Waseda University), Junko Komatsubara(GSJ,AIST)
HRESE AR TRE] (yagishita. kj@purple. plala. or. jp)

B RO OWT, 2O THE (977 1% [HFREshOREE 2 R WREEB O 2 har—
NDIIZ R DIFEEDOIER] EWORARE L7 LA LECKTIEZA LY L0 BFEERTT A
D Blum (1992) 12X 2ZHD 14C I EDT —Z ZHEIZ LTZRBEOBLER B bnlc sz, Znbo
PIEIZ OV TIEZ/URT (2011, 2015) 2R « /MAJEL (2018) 233 L <iB_TWV 5.

L L2k, B (1977) OMEE b £/, HEY IHIZ 10 HEFEBRNIER SN A XU ADH
B HEEE TH LY R=—K¥D Dury (1959) BRELZTAT T R ([ZESNTNWDHDTIE
RND? LD FRT R WPER R OWDMA I LI D132, B, EH 51X Dury (1959) 28
# L72" The Face of the Earth” IRV %, MitziTo72. £ L CTHFOHICFig. 1ITAGND
LSRR AE R L7z, 29 LTA% & Blum (1992) 1282 TRUBEEENC L DB EOEA
EWVOMERIE, LY 4R B RNCBECIRIE SN E WD Z LT 5.

A 51X Dury (1959), HiEE (1977), Blum (1992) HI2HS< TREEEHIC K DI FEFEOF
i) LB HCEE RIS A E T D IS B ) ICEARRICRIN TN D LB TNDH DT, ZHIZD
WTHR A7z SENB FEEIIZEE) IS K-> TR SN BT Th 5.

SEN B i 3 ok Wi (Last Glacial Maximum, BSFR LGM, 20 ka) (ZJERK S NU7-BE R C
B0, Dury OBEEK  (Fig. ) ICXhIEAD 2HEICHY TS, T2RDLEABICESZE) | oHf
TRICHRET 2B REmEE V) Z &2 s. ZORREEORWIE FPER]  (Fucyu CLiff) 12&-
TR & XKl sh, £z oduflid TES 5] Kokubunji Cliff) 125 - CTrUEEr HE & XH
Ss (Fig. 2). (&I THOER ARSI « AMMBRE Y 7 —] DARL TN LT —F &<
DPOFERKZIER Lz, ARRKIOIERD L LI o722 213 1) 2 £ THARLHERK (=
7) E bEokE (MEOEZET6~T ) ey b THHA, 2) WHEEO 27 I2Er —L@REN

DIZXF LT, 3) MHEDO 2T O FFICiEe —A@RLTFET DI ETHDH. 2O RO
a7 XD AT Zihll 9o —oDHAEL > TN D.

ST &SI OFNENOFRE % 7.2 &, BARRE O #FGT <\ ITEEE 1 L < J6iE
W5, FRISS)IE O MFRT <2 H HEEEIE 2 TEURERICE T 2BOE LWHRIZFE o s, b
P IoKH (GEmH) T o)l Lo (LI 31T 2 FRAMRA DR N2 X 2 HRHER ORI K 5
(52, 1981) . JKHNZIT B il OBEDOHERS X Dury, B, Blum OW-SHLORFZEE & iR
LTS EZATHSD. Lol Fig. 1 THHIOLNRE DI, KINCHEET S 2 md FHticqT<ITiew,
RNT 3 OMBEIICHE L TCLE Y. ZAUEFig. 2 OMIEAERBICEL TWRWNI & Thial
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Blum, M.P., 1994, Genesis and architecture of incised valley fill sequences: a Late
Quaternary example from the Colorado River, Gulf Coastal plain of Texas. In P. Wemer and
H. W. Posamentier eds., Siliciclastic sequence stratigraphy, AAPG Memoir, no. 58, 259-283.

Dury, G.H., 1959, The Face of the Earth. Penguin Books, 238p.

HBIEE, 1977, AAROHMIE—WHE L Hk— SEHE, 234p.

DA, 1981, b FARHIHRIZ 35 1T 2 B BE T O AR 3 KX ORI BT IC 351 2 A /B fikhs. B Ul
Hge, 30, 19-42.

JURTSEHE], 2011, AFRMENTE ] OMERTREE (90l - SaThiD . &4 E0E,  283p.

JURTSRE], 2015, HERUG AT OME. NSK Hif), 206p.

INARTFSER] - MR-, 2018, {EERELOEA — B EEOF— RARERFRHHES, 27-
28.

-1 pre-glacial
-3 post-glacial
-2 glacial
Fig. 1
\>
% e |k !
N oTy
m
: 9
Ty: Tokyo Stat Ik: Ikebukuro \\ To kyO
Sg: Shinagawa Sb: Shibuya H: Haijima N ay
Sj: Shinjyuku U:Ueno 0: Ohme ‘
C: Chyofu T: Tachikawa F:Fucyu
S-STr. : Shimo-Sueyoshi Terrace Fig. 2
Kb-Cl: Kokubunji-Cliff Fc-Cl: Fucyu -Cliff '9.
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Facies and event deposits of the Holocene succession

at a coastal lowland around Tsu City, Mie Prefecture

mAR 5 (ERH
Dan Matsumoto (GSJ, AIST)
EHRSE AR 58 (dan-matsumoto@aist.go.jp)

KPP HE T 5 ZEIRFEH ClE, HE RS W b7 7In\CRAT 2 B O 58 A B & it 3
DI TONTE = (=& 21, BB, 2008) . —J57, FEEICTT 5 = EIRALEEL Tk
7z & 20X 1498 AFBREIR I L > TURF AR ZHE () CTh o RRENERT 2 HE’ S (&
ZIE, KH, 2005) 2L, BEICHEOEFEELZIT TN &R, BEEEREHSE NPT LIS
DT o TNDH D, B OERECHE 2 12 DWW CTHIUE RRER D & ORRGEIL H /2 Thh T\ 7o
ARFEFK T, —EIRETEE O KO CEM L7 GRS HEE A e LR —) v
fEH (AR, 2014) OFERZHET 5.

AT 1~2 m B D URER S 2~3 FIEIET DV /FM0 H 9 2 km PIF £ TORPACHEM L 7-.
IR ORHIIZ 35U C 17 HUS ORHIM R AR E L7z, 20 95 14 HUS TIIHBRAIE 2~3 m BREDOE
GG R =0 v 7 &2 FER L, 3 A TITRIE SmBEOA— Va7 R—V 7 EEm L7z, 55
Nl a TEEIN S22 & OB A R U, B ERFERE & 12 #5206 L 7=.

a7 REL O OFER, Z < OHBFTT NS (1) AEPHZOLNDWIRO LWV FEATERDE S L
IFHDURENE, (2) MR ~EEN LR 2WHE, (3) WMMIRAZ LA TE S L <I3@ko
BOWETEE, (4) AWERERED LAXRRESREL, Kk EMICHHELREDh TRY, Th
Zi (1) sy LEHE,  (2) W, (3) WRHE,  (4) i, DR CE I 7-HEM
W IR U 7. EARGHIERE R B 1%, RERHSOBREEDK 5300 FERNZHFE S L <X BB
BRIZ, 94000 AEETICIHNABRERIC, 93500 AERMICIBHIBRBRIC Z N ENE L LT 2 LR E iz, &
TEBHELE T (M1 T/ 35 cm) OFE) BITA 800 4FHT, HIZE T 70 cm DOFELH B 1A 2800 4FH(]
DOFEMER RS, ARRROMERLERNIZE A LRI TN ERRALNIR -T2, S HITR
FHR O DK 420 cm F OB B 1TH 5800 FFRTOFRME A RTZ L0, a7 RIEKTHD L
#9 77 em /T4 & O HERGHE VG BTz,

—EBD 3 TNV TEIEHEREY) O FTRENED & DWW DS HHE LIE T OVekE  TRIRETIZH DD D3, W)
O OHEFREWER 2 e T 5 L9 It AR HB A TG FhTn . E6IT, EORAFRIEH
800 4-~2800 AT & ME/A <, BIFF AU CIIBES A & ORI BT O T ENTE RN -T2, ZOWHEDIE
BOBFRIZOWT S O RLMFBUETHLEEZDBND.

51 A 3k
FREPREAL, /AR, REIER, AMBER, 1THH—, 2008, SEEBICET I FaTrI—%
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T H R AT . TR - T HIERDTJER T, No. 8, 255-265.

FAA B, 2014, —ERPERICI T 2 AR A, WE S BTEEEE (R TEXRHEICLD
EARHE SE IR 24 - Pt E) . HERER St 2 —EHl no. 66, FEXELIREIIZ
TR R A % —, 49-54.

RKHEEIC, 2005, [GEEFCEK] 1498 EH IS HOEHIER OHE R E & it 2RO I, LR, 20,
9-12.
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A learning opportunity of composition and origin of sand for children at the museum:

A case study of the kid’'s program “Sands, Grains and Sand Pictures”
at the Osaka Museum of Natural History

IWHPERF - IWTMF (NPOEAKRBREAREE S —) - PEKE (KRTIZBALEYE)
Akiko YAMANAKA, Kazuko YAMASHITA (Osaka Natural History Center)
and Takeshi NAKAJO (Osaka Museum of Natural History)

HAESE - PR T (nakajo@mus-nh.city.osaka.jp)
FLC&HIC

W | IIWEOSRCTAER EABL T, FELEBIE s THIIIETIAROEMTHD, TH)
LWV D EM B S TCEODN D —BESHA LT, WOBIEHER OBBREELET LT, FLEb
HIZHWH A DOERICH DO SLHERLHERDOELRZEE D Z LN TEL S Lty KRz
AR AR CTIXFRB & NPO DFEAY v 7 LR3I LT, R FER~/ NP EE Bkt g s Lo 1
EbmiFU—2rvay72mARKEL TRY ., BRLEWEEORRAEY - #5505 0% K AEIEE)
EiToTnd, ZOHT, FELLEHLRWMTREEESTET TR, WOMBERLZDORVSLLEE XD
ot bbb U —rvay T D5« T2 2OV THET D,

FEBT—7 gy T D5« T724z) 13, 20084FIC 1 [BIH ZBAME L, LAFE, 20104F - 2014
AR 201T4E L EHIRICBRME L TR Y. T E TICI2A36[E, 52T ADBNNE (Mg EE- 18R 200
F) NZOU—rvayTERERL TS, LUTFIC, 201T4EICE L L7207 v 7T La P,
UV—2vay 7ORREE, ETICOWTHRITT 2,

B#)
INS BRI R A R b DT TETVND Z LTRSSV THD D
BT X > THOW R R | ZHETHLZ LM T D
Tzl L THUE A~ DBk - BL & 5| & T

POF-

INEAL EERRE Leh, ERICHZ2VWSEEIIREF R CRBEFIRICH RIS LTz, &bEW
SINFEAEESINFAEL~3EE T, 2RD50%EL ic72 5,

BEBEXAY D

BEAY v 7 (2-3%4) : EEREOMEIT - EEEITH

$EE (14) BB E L THOMHEZIT

RFAERT T 47 (2-34%) #ATT7 VA X b - #fibh
Lz

20084 + 20104F D FEJ[F113 H AR D FH-CRYE IR O/ (Rl LR Fnsi) 13 B AL E 5 ) 130T
A, RIGREILERE) LHiROA T —H o RERWZ3, 20144 » 2017TFE O E RN DOV TITb ik
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Grain-size distribution of foraminifera tests in surface sediments

of Tanabe Bay, Wakayama Prefecture

BAREA (KREBEKXF)
Yoshihisa Hiroki (Osaka Kyoiku Univ.)
BAEAE - FEAFEA (hiroki@cc.osaka-kyoiku.ac.jp)

1. [FL®HIC

T JEC TR SO IS TR L T CAETE 97 2 JEAE A FL BT HERSBR B2 128 U CTHRFE DR AL RESE AR 2 2
EMD, JEAER LB LA REEOMATIZ, HERI) OHERTBREECHERDR I BT 2 A e E A 52 5.
FTo, EAALBCAREE IS B PEREE & SHIMEREAE E NRIE L TV D RTRBMER & 203 (Wl - 1K
%, 1968) , A (2015) (ZJEAA FLEALATRORIESAAREDN D, AL B LA OHERLRRR 4 i
TEHHAREEDOH DL A2 L. L LA L, HERMROHEREMIZOWT, BHEOLAREE L
BHMEDOCAFEL BT 203 E L. 22T, RUFETIE, ikl R E2EIc T 5 B R g S
BmEHAWT, EXTCWDIHEAROZLEBEBBOGILRO®E ZXAL, Zh b OREE A DR 8% B
LEMTT DI LITED, KA & HERERR & ORIRE B L.

2. MiRAE

(1) HHOFRmME nE

FOBHE 2015 48 7 H 3 B IS T L Uk P20 5 ok 22 TR B9 0D s Ok i Bl Vi 2 BR T e i (COR#R 135
FE21 5y 51 %0, AbME33 EE 4043 378, KR T m, JRIE) TEHE L. AIA - voyx 21 v
s MO TREHERY AL, ZoRiE (BER 72OHES 3.5 cn O Z I L 7.
FHEL7ZRAE 2L TOFIECTABE Lz, (1) REHRICANZRE 2, BREEHIC 0.5% 17— X~
YHMIEORE L (EE TV AARFIIREICTREIND) , BRPRETRFELZ. (2) 3E
BES B, SEHCHRL~U > (10%) 2MA T, REHZEELE. (3) AT =2 1H0REE
200 A v a®5H5\0 (HOBXIX0.075 mm) (ZAX, AKPELZ.  (4) KU LB 2 B
IZA, 120CT— BRI S H .

(2) BAHEBEBATOHROE L EHRAE

LB U 7o 3B D oy BRSO AL dk L PRI 2V L7 FanH L7c A AL Bk & bk 13 1 {8
KHHNE T ET OB 2 DFLBIEAHBF—NL AT A RIZBL, BLRE, h1+ZhEic>0T
WANE S AT 7z, A ALRds L UKL - ORIt (BfE, iR, M) ZMRFERBEMSEIC~A /1
A= EHEEUCHEIL, B CRERR) 2Rz, £/, EEEHWT, FHERBE DR 10
VLR A2 E L, Gibbs et al. (1971) |2 X 0 ASEHERIR (LK) 2Rl

3. R

- 48 -



(1) FLRBORXBERICLDHE
ARLBBRERARGICIV S, A4 7A ROVFE, ZA4 7B 5T WRE, ZA47C 3
WIZOTVIRE, 247D o, X4 T AOBHEDNEIZIZIRNB A> TWieWA, ¥4 7B, C, D
DFIIZIRB A>TV, £, ¥4 7B, C, DOIAT, NI A-> THHIROENEL 25,
(2) BHRICLDBHAFEAARBONRELAOLE

ORLF- DRIFESIAIIL 0.2 mm LA T OIS 722 0 g KA 0.3 mm Th o7z, A T ADHILHRHED
RIRR A% 0. 08 mm BAF D (L2572 0 fig KRR 0.2 mm Tho7=. ¥ A 7B OA L RBF ORI Hi
130.2 m L FOWNS 720 HRKRKARL 0.2 mm Thotz., ¥4 7 CORFALIBEDORARZAIL0. 14 mm
UTOWLNS20 FERBRIL0.14 mm Tholo. A 7 DOFALBFERORAGAIL 0. 14 mm DL 6
720 B RRIFRIX 0. 22 mm Th o 7o, R F DR IRIE (0.3 mm) XV HHKLZRA L BHIT 0o 7.

4. EE
LEHABIOCROFEEAEND, A4 TADFLRBRITEE TV EAALRDOET, ¥4 7B, C,
D DA LRI ORI IZFEA CWEBEA LR O TH D LR TE 5. 3B OBRIUR I BT
TholoLFIRTE 224 7B, C, DOAALBZBIIWRFORESMEERD., DO LiX, A4
7B, C, DOFAIHIIWKR A LR CEEMCIVHERB L L2 RBLTWD., —F, 24 7TAD
BILAGRIIWRL T L0 b/INERRRDO S DD D, A 7T ADHLBBORER SRR 1B LW
o s A4 TOFEIRFHZRE LR TIINZ L2220 TE, RO2O0FREEREZ NS, (1) #A
TADFLIFIEN S DT XV M A RORREP NS REDO LD THL. (2) A4 TADHILE
BWIET R TRELEDEO LD THD. WEOERIA TH2 201547 H 3 HAH 1 4 HATE TOWII
BT AWERE EFERAEDOBRHEOT A X AT —4 (KRTH—LX—) IZLhiE, TH3HD
—HARET (6 4 26 H~27 1) ICMARILD K O RERGRMN D o7, ZOWRTRNZRFIZ, KD
R DRI S, TORRCAEF L TV TEALERDBREATLE ST ERBXLND. EDk, N
b3 2 &, AILEABRRE TETREZBOILEEZEZIDL LN TE L. ZOREZBOIZFILRD
WRDNAMIED 2 A4 T ADFXT, WRTRNTMRICEATLESTHILROFEN LA TBECOKTH-
TteBEZOND. A4 7TDOBRIIENLRNIHE THT-AILRDOBZRTHoTEEZEILND. KD
AL ROFMIFEFER EBZX N TWVWDLZEND, A4 T AOFHLRITEZ —HEONETH D
EEZLND. £, AR TEHEOREN TE T\, ki (1) OREEMEIZ O VLTS R
a5,

5. SIAX#E
Gibbs, R.J., Matthews, M.D. and Link, D.A., 1971, The relationship between sphere size and

settling velocity. Journal of Sedimentary Petrology, 41, T-18.
BERFEA, 2015, RIBEMEIC X DA FLELABD ST « #— XA PR BT 2 RHEaho r— 2.
b, 98, 17-27.
EPIES - IRE 22, 1968, AiLHuk & IFAEMRIEREE O L. HUEFRRSE, 3, 99-110.

-49 -



P4

EEREAMEET/IESXFBIEMTIEAIL- 280K —1) 0737 DHER, bF
oW BEECEAMNICE DS EHHOMBRELZEDET LAY FEEY
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Zircon U-Pb Ages from sandstones included in “Sarashikubi beds” in the southern
coastal region of the Kii Peninsula, southwestern Japan
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Physical properties of sandstones from SW Japan

=H H—B-/RkO A - FA Esh (ILAXFE)
Yuichiro MIYATA, Arito SAKAGUCHI and Takahiro HARADA (Yamaguchi Univ.)

AR - EHE—BS (you@yamaguchi-u.ac.jp)

VARG H AR M1 BERSOI RSO BRI DWW AT O T, MMEEEZ L CEVWE LT Rg
dam L7, ZOBEICIE, FISCHEOBERE LTV D, SREGI 25 HhiE, —Eoiikic 84
LFFHEREZ IR ONLNETHY, BULORELIMA SN0 L TH D, AR TIIEM B AD
AL DALY D FTEF =AU N D 29 T T O HIE DB G EF 2600 SOV A 57, [FIREIS, JRIRZS AR
RPEMAE K DB HOWT B I T X 2B O E 21572, WPElE, SRVEBOREE (Vp), 2 SEEE,
B EBERLIOHMRE(O)D4TEENLRD. TORE, LTFOZ ERH LN, Thbb,
(1) ARk OWEEEZRET 23 E LTHERITH Y, BEHRID 7 % KIBICHIKTE 5.
(2) Vp 1E 2-5km/s T ¢ X 0.3-15% D ENREL 2D DD, [A—BNTHIZL DX NIEFITRKE V.
Vp [T FEHEIZ Db E1km/s 1FE, ¢ ITFEBED 1/10 76 4 fFZBLSRERTHLHOEZRT.
(3) MBI EHIRAE Y CTERSMISED L ZOMEHMENRERT <, Vp & OMHBELBRIZRS.
(4) —fMKIZ Vp OEWIPEIZE ¢ VNS BIF2AOHBAEZ T (K1) . (5) WARKN 10 #ilg T,
HWEROIEIZE Vp 3 < o BV NSWEA DY D 5. ol T [FEROMMITERD b A3, Tk
L THIBRTIEZR V. (6) MIMEDRY S I XFRIRHMRO EIEHERE L 0 Vp 235 < ¢ DV NS WD, ZDFEIT
DFINTLRRW. (7)) IRIRERRZ 5 T T E R A X RRROIFERDE LD Vp 3@ < ¢ 23/ &N
N, ZOETDTNTLNRV. (8) BEAEDOBMERZZ T 72Wa1E, Vp 3@ < ¢ D/ S WA 2
H5. (9) Vp-o L FiZ, # 10km P45 OHUE CIIAEMRICE D O3 30@ T 5728, ik & 13872 5.
T7pob, MWEEE TSI ¢ /s <, gt TiEREy (K1) .

WP 5 & - B ETRER, ¢ 2MET LT Vp NIRRT 5. #&RICHEE LTl Lic#

T o5&, WRENGRA - ffiEing. 20L&, MERERTIZEASEMURWA, Vp 3BT
TT5. INbDZLEFBETLHE, UTOZENEZLNDS.
(10) FERLDOHIH DAY — 72 MBRFIEIC K > THREOIX S D ZITIER L, FEfERIC SRR E D
10°~10" A — F VA= DRE— & b= 5 Lz, (11) MIMARLIEIRZERE To o Vp ITIF L A L&
WRZ2WDIE, JTESOHEIMT ¢ BMEF L7ano7c 2 EZRBLTWA. (12) 1 H RPNSCHER A B /E
BT TEED X 512, R ORECMEIZ L > T o BMEFT 5 & RIREZ Vp I3 K3 5. (13) FHxt
IZ ¢ & Vp DEWWEFHEE T, RrRlE AL AR RKE LTEX L, #HTOWMEORE R gD
5. (14) WMEEEE, ¢ /N EL< Vp BREWEEIEICER T 5 Z L0 h, TEEICEIRO FTREMEN S 2
bD.
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Sedimentary environments and Shellbeds of the Pleistocene Mita Formation, Toyama
City, central Japan

ELAARR (RKEKFE)
Minoru Sasaki (University of Tsukuba)
&S - 1E4 AFE (minor2.037 @gmail.com)

KA EOMAEHPIO G BEEREE R T ELDH Y, LAEEFEOMERIZLIELIEERED
Bt E NG, Lo LadolbaBER-ICIIgRL RKRBH Y, HlEHKELHICL>TTE
2L E oS, —OoOEEREBTE 20 ICBEEU LoORBB 2 P2t dbH D, ZOBA,
A ERICR A 2BRECEE Yool —2 0 BRI e 5 3. Z 7oL oMK O &I
DWTHERBSILE T 5 LN EZ M2 RN D 2. Lo T, WERE 2B T 23 EERD
R ZHO2ICT B LHEETH 5.

LT VT O T ic 2 0 T 2 “HE IR L 2@ cd v, kEta o

FE2ERED. —HETRIhE T, HEBICEThLADEBEOZICE LT, HiKilkD
EALLCIRROMARHH K S hTwd (e 213, KEEd, 2008). LAaL, o 0BHER-RE
DX HRAIC L > TR ENZDH»RHL TR > TuRW,
ARTHFE TR BTS04 3 5 BT = I TBISE X h 2 L% 5 o BRI & HERHE 18 1 3L o v THiEE
L7z, ZHEoaHiHD 4 v —F Ob—F A-D) THAL, FMHERKEZFERLZ ZHE R
BRR D HREA> & AR I RE 1< X o TR S, I DB EE B ERAES 5. BRCETEMHE O JFHETIE,
AJRAEA Rosselia BE K A bNd, v— 1 D TR 4 HOLAEEEBEO N, WTIFNOo%EERE» L b
HIREIC L3 B Glycymeris yessoensis X2 Mizuhopecten yessoensis 78 E D PEH U7z, BWMICHERGREE
ICZ LD, BREOHMBEESENCRONE Z 20, ZHEIZRIRIORMEICHNOMES
20 B NHIEENNCHERE L7218 CH 20 Lk, ZHEoWETICA LN 4 EOLAEEED
5b, MT1 BEREOE FIChiiE s 2% 88 A &, MT1 BKEREOR 50 m FRIChiE S 5 %% B
FT RS, EEEO LT oEECTHAHOZS R ohadr o7, HERE A dici3Hieg - b
BB LN, FHEEB TR VEy ZRIKREM (HCS) AR ONz. FHEEE R, YKL < Wi 28
RLTE A, BHEE A TRE L2 KRAMAR T v X Lz o TR L CEER B Tl
I L7 “BEEA D —HIc TR L Tz, HHEE B IZ HCS AR LB 22 h, BRICKk -
TBRIN7=EZONS. HEE A ORNIZAYZED, BEHOBIRWETH S 2L, {LaDLsH
CERMES R LN &2 5, HEREENR A & X 280N L XY P TERE W & HEE L.
“HE LRGSR EL B 2 & T3 A 2D &S5 REHNAA Ry FTEREhWTWREA,
LA B HE ORISR OB Z K KMLTw3 8 EX b5,

SCHR
KEFFIZE - SERBRIK - FeliEhfar, 2008, EEHTHIC BT 5 HAB~OEROTA © Eilifi/\ZHT o = H)E
RABIPIRE OB 208 U <. HUE A4, 118, 516-531.
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Buried hill formed during glacial stage

in the central part of Ise Bay and Mikawa Bay, Central Japan

EBE e (EERMHREHREN) - HIUBEEH (RRBFXF)
Tomoyuki Sato (Geological Survey of Japan, AIST),
Seishiro Furuyama (Tokyo University of Marine Science and Technology)
BLE S - VR 22 (tomoyuki-sato@aist.go.jp)

1. [FC®HIZ

PEEH TR O AR A o Z —TlE, 2008 4EEEH & [H O Sy AR XD —B] & L
TINFHFIC BT D ME R OER 2D TE -, IR FIHT 5720 O FMRER TIEH 5035, FRHCIHE
RIS IS 2 3 T O HVE SEFE OB RIS Z ER MRS TV D, ko T
W ER O DS, F T MO EmZEETRICE b ORI R ST v F B R TV D 2
LML (ERE, 2014 ; FEfE - 75k, 2016) . ZOREAEHOLMNCT S Z LT, EFIEIHETITEOR
MR OMBEHAZE 25 Z LN T, EHEKERTIRFOT LA ERIBRICOWTHS ZENTX 5.
AFENE ZOONEOHF YRR SN HERE RO W THRET 5.

2. HiRHis - T—42 v b+

ekt Getilkiy, AARTBEHG OPEE L B Th 5. MBITME e E A THEL TN D
2, ELICHROEE EBEEBICHENTOADICNBICR>TEY, KEPE~OB DEITZE X
D HPR< 20 km (72 72\, HBES IS TR RAFITIC A > THEERMTHER L TR Y, KIS
2519.5 m, ={iENR9.2 mThD.

AWFFEEHA LT — 2 1%, 2017465 A5 8 AT THAS L7 E 740 km |2 K& S CEHE
B EENH CH Y, HMREIIKT - ME S EBICS mPLFTHDH (k- ik, 2018) .

3. HELEERE

W &b, MEEEERBITIIAC R 2355 < A5 EReED B UWVEDS 16 205 30 msee (TEEERF : B X
Z1 mhnH 22 m) DEITHAL, ZO PSS TR EE D58 < 5 HEE 2300 M & 23[R UFRE
DRI THATT 5. S HIZ FLXREm 2B A TRDNERENR R, & 2AEZATHNZHERT 5
BT D, ZHOBIE TS, KMOT V2 HEFEY), FkEOKILLIRE OMEHEREIR, miE K ER]
HERER LR L7=. ERICHOWTIEEFEOR =) v 7 a7 BRI 2B B L. fto TIRAHEITREKOK
DOREBETH D AEEMENE . ZOBKREZA TN &, MBEOZNEZIZIEFREIZER 105 3 kn
BRIEOHIEDENG D Z LENghoTz. 2 b OO EIFTKEICKE L-HRBEN LIRS, &
FHOHERE L L TN D720, BB EIC L D L 0T, ff > T /KUK TR X OYEE
HITRBSNEST-EHHU TN RFBEETHLEBZZDND.

4. BIRAXHEL

VR, 2014, BHAFERR R 20 0 0 L HEIEHVE X, #HEFAER A ¥ —

Vel 2« SEIERAE, 2016, 20 )543 1 BEVE AL A s R HVE Y. HEHRHAERG B ¥ —.
Ve« W SEEA, 2018, (FEMEINRIC I T A AHES A O, MERERE 2 —
.

-59 -



P10

Fluvio-tidal controls on the lateral reservoirs: Implications from the Onshore

Depobelts of the Niger Delta, Nigeria, West African Margin

Onema Adojoh (Missouri University of Science & Technology / Nagasaki University), Jude Omuije
(Shell Petroleum Development Company of Nigeria Ltd), Tetsuji Muto (Nagasaki University)

Correspondence: Onema Adojoh (adojoho@mst.edu)

An understanding of the depositional processes and their impact on the stratigraphy of the Delta is essential for
the effective exploration, reservoir modelling, reservoir management and well placement. To further explore the
depositional environmental processes, an approximately 16,000 ft. of the conventional cores have been taken
from twenty wells on the onshore depobelts (Northern delta, Ughelli depobelt, Central Swamp, Coastal Swamp).
The ages of the cored intervals which is about middle Miocene, was determined using biostratigraphic data, and
the spatial distribution of the cored facies. The deposition suggests a mixture of tidal, fluvial — estuarine and
wave influenced depositional sequences. This is dominated by a tidal and fluvial channel turbidite sandstone, and
associated interfluve deposits alongside the wave formed shoreface facies. The distribution of the lithofacies
showed a dominance of tidal channels facies constituting 37 % of the observed interval, fluvial channels
constituted 16 %, shoreface facies is about 21 %, and 27 % made of coastal plain deposits. The result has
unravelled a distinct lithofacies distribution and depositional sequences of the reservoirs in space and time across
the selected wells from the onshore settings. These cores from several producing reservoirs representing a range
of parallic depositional settings, indicate biogenic structures and the lithofacies associations deposited into the
formative depositional environments. Similar facies patterns present in the offshore settings could also be
explained by using similar depositional control on the onshore facies that have lateral transport of tidal, fluvial —
estuarine and wave sediments as a critical component for the reservoir evaluation. This impact has generated the
various sand body frameworks which made up the reservoirs within the Niger Delta. Thus, suggesting the

importance of core data as an essential tool for field appraisal and development.
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RARBREROZFHHICFHR SN -ERISESTE
Tidal flat back to the ancient times reclaimed for the Tsumori recently-developed
paddy field in the Osaka coast lowland
HEE (KRRSUEHRER) | EHREH - sERZ - IUIBARF (AEHHERE)
CHO,Chuljae (Osaka City Cultural Properties Association),
WATANABE, Tetsuya; TAKADA,Ryoji; YAMANISHI,Ryohei (Nishinomiya Shell Museum)
HAESE - P (activelayers@gmail.com)

1. [XC®HIC

KRBT PR X DA 1] & =881 (BRI 16 B3 & ICeE Lo F—Hrid, 1698 4 (O
Fk 11) (ZHTH DSBS S U2 RHIC B 5 RIS 361 B LR e )1 o0 3 I BAFE A3 AR B D = £
PNV FE O FRAVHLZ BASE L 72 D16 L CLUESTHTH 72 & Dok OB I3 R 2 120 T T Th -
7o MEAEOILEEST 4 T B TEEBI O IgHE (BM18-1) T, THRIC K DELIE D FALIZHAm Le T8
HeFE DS R ORE~ LT DURTERE L7 D H 5 Z L b o Tz,

2. FHETEOHEHEERLLR - EER

FHA O EITIEIE TP = Om T, ROt - BHEOCHILE 2 FR< TP 1.6 ~ 3. 8m OHE X, T
OEMHEDOE L WDE (5 -458) LRI NICOCREODE FE3fE) . Yol
(F2-1/) ICKAITED (K1), YezHlck i 28 HBRIL, BN EE LT 0TI, &Y
TEMONMIZTEZI Y T, 20 BT ECERIAZFENTIKORAZBLE | ZNEZ/KEL L (E
B 1980) EWIHIMNH, THESZFICTIL, B3 @R TR0 & EFERFOFIE. & 2 JiniE
BPAZEIC LV HERE L 7=, B 1@ EEa e L7-ELE LE 2 on b,

TYowkE (GF4-5)E) X, —HRT5 L ATORIE RED 1T EITHN < EMRELZZ T Tz,
TNEKENTIEIC L O RSSO AR A 2R E T L, SRR D L. 4B o 4a B
EARRE LTHRID T X &b sy v NEORIRIRD 7 X AR ATE L, RIS 5
~FHERAEO NT7 7RI AT IFREO NS, ERMEICIET CORCH NERSMAT 5, H
EAIXIFE & A ERRIPETZN . G0 B EPKEMZ FICENL LB ER b H 5, O 4b
JE ZHRI~ IR JE T, T EERICIE 2 < O EME B REEICIIM R 3 AT T R S E S o T
A5, 2 5 JE IR 23 2R T, B ba J@ X HRI~FRARKIID 7> & 72 5 AT T I FROEMIR 7 m 2 Z
IFMRET DL, BlbAidn~T) - O T7XRNFEEAEELED, BFOITITA R EOHBRNR
HtECHE X IZE EN D, TEO 5b BITMRI~WHIRIED 2 B 72 2 23, HEREEEIX L < b by,

F 5 BEoOWmIcIiX, ByAbAa (Ophiomorpha) MBI HAG L=*, HOUIER S ~ 15m»A% <., &
KT 20 A T, SBEIZHEE 1.5 ~ 2mBREOWEORMTFTEITbLENTWDS (BE 1), B
DZILEMITIEEm I EDOT Vv 2@ (Upogebia.sp.) T, HHHI/NS7pfEsE L HEE LT,

3. HERFNKEHRIRE

LEBAPAZERR D 2 JE A B H A U 72 17 HEAR AR O FRRERR O ARUE, Bl dFHis &G L72vy, 55 4+
5IEDYE « Tl - R EDOWMRAEY [ > SIF T BEERFFEMIT, B S 56 4a EOHRA AR
R~ EBTREAIO 5 4b JED LR, 5 5b EAWVERMUER BT 2 R~4 (K1),

BIbADZ<IF7 v A7 IFICTHHMLCEENTEY . AR BRI H 7 5 Ab~Abdbva 2 & o Wrise
72— LV ER SN TE oL BEX DN D, FRICH ba 8 & 55 4b B 2 HERE S E 72 LI OR &I
WLinoTo b RIS NS, 20X D g & B i OHERUIRIL B 13, HEEHIANA) I O Fidu s
Ja& . EIEENER LR~ T ChoTo bHfE SN D, £lo, 7T Vv aBORRNLIE,
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Sedimentary environments of the Miocene Oganomachi Formation,

Chichibu Basin, Saitama, central Japan

AHSIL - BAARR (RREZEKXFE)
Sayo Ishii and Naohisa Nishida (Tokyo Gakugei University)
HAESE - mH & X (a150304p@st.u-gakugei.ac.ip)

R ERBRAR - RigHETIE, 16k, #EF0, HAEWTER, SEATERZEITbnTE . —J, B
M3 A9 2 TR O HIE 25 G2 & L7 HERT AR 2~ b OFEM 72784 - WFJEIE, Latt (1989) ([2& - T
HERE L AT L REROPMADIR SIVTLRE, IEFIZE A EfThivTnin. RIFEO I BR9E, B
AT 2 HHOMIED 5> B bR FEET L/ NEBHTE Z56dR L LT, FFMARHER Y 1 X3 JUHER
REZHAONITLZETHD.

BRA v R NEEBFRT S 1, WAaTes AJgIZ K- CERICH S, 2RDESITB L% 3,000m THD

(A - 7N, 1992). Ziub oMifEx, ek, An—7 —ERRMORE CERINTZLEZX N TE
(Latt, 1989). ABFZETIE, HRFIRWVICERGRICEEHT 28 (FS 168.1m) Z/MHe LT, KE, HO
JE S, HERNNE, SEAmORE, HEORELVASIIER L TEHOREAF LB L. £, —#o
Jes sl LT, ERMEBME 2 T TR Z 8152 L7,

FE7e BREBIE OFER, 5 oD X A T DM (A-E) 3RBE Sz, LRI S TR T b d # A
7A X, B, R, HEFEMEAZ D LICSHIT AL, A2, A3 3 FEHICHIASTES. Zooh, BEX
23 0.5-40cm DX A7 A1 b N A2 IFREES — XA b, JEED 40-223cm DX A7 A-3 IE&
BEZ XA MNEEBEZOND. EHFICHBE L S GBI LT 208 TR T 6D 247 B IX, ki
BACDRFEINONAN—E T A M eBERZbND. BRERED S TRESTon2247 ClX, 7774
EEZBND. AT UTEETHESTOND X 47 D %, Ae—7REFICB T 5 RERMERICL T
B ENT-EEZ NS, JEETREST N XA E X, BERAEVEILIIBEINR2N—FHT, —
259N T I TAROOND. Eo, WHERRICER TS &, EEEISATICEST 5 EHCHRRL T TR
LD, ZD, ARERERED X 5 REWIEB DD IR WRIFZB T DIkl FDp-< D & LIEERIZ L -
TSN ERSND. ZOX S EHOREERET 2 L, NRIFITEIEEL L TAr—7RE T
R E NIz & B2 b, MERRKMORRE CEA SN 2 & 2Rm TN 2 FHEITRO bivgnoTe. %
7o, BEPAROXM T, TOrb EALICm-> T, REERER EERN B A =7 A5, £LTH
RIS L O LA EROHER 7 nE A~OBETHEST D, 20 Lk, MRAREKEDKT
CHERES AT A RIEOT v 7T T7 = a VERMRT 5 LRI D. RS, HEABKEDR T2 7267
K E LT, ZOMIBOIERRT 7 h=7 ANEELIARENRBZbILD.
<G| 3CHk >
Mok - FrvEEse, 1992, FiEHo . st E AT EERE (5 55y 0 1 M XNE) , MUE AT, 136p.
Latt, K. M. 1989, Turbidites and related clastic systems in the Tertiary Chichibu Basin, central Japan.
In: Taira, A. and Masuda, F., eds., Sedimentary facies in the active plate margin, TERAPUB, 421-438.
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Drilling survey in the Idagawa area, Fukushima Prefecture, Northeast Japan

HPZE - FH E - E4AKEE - BHRE - BB - RIUER (—REMEEAE R RHFAER)

Shiro Tanaka, Takumi Yoshii, Toshinori Sasaki, Takaomi Hamada, Yuki lto, Masafumi Matsuyama
(Central Research Institute of Electric Power Industry)
HARSE - FHEER (tanakasr@criepi.denken.or.jp)

1. [FCHIC

HE HERSREE FIE O S EAGITIE, £ OREAE B 52T 5 72D OBUHIER & & B4, Hk A8
LK EREICES AN LETH L. EELITLOMA - FEO—H L LT, mEREHAE
mi/h@E KR OHERD T 21T > TV D . AHIERTIE, ARIEA (2017) , Kusumoto et al
(2018) BIZ XV, WEILHER D ATRENEDS > DRV S A STV 2723, MU 4, 000 FERTL Y
HOESR BRI A BT H M RENE, ARIE (2017) 128D 1 HEOR—U > FIREME R LFEE
L7gw. 22T, ZORROEIREZ MM T 2 720N —Y > 7 & L7,

2. REAE

Wi —BEf#R | & FHto RO fHE CORSIAR—U 7 &24To7-. AFF 16 fLIEHIL, fLEIZENE
K 3~20m TH 5. [\ L 7= = 7 3EHIHERIT X8 CT IR ATV, A N MHEREY O FTRENMEA B
DY JE D o3AT DR, HERERE S O R KOS OREHER A 1T 72

3. R
AFHA CITHAL B AP HIER 12 K 2 B HERI T3 & A EHER T E R0 T b DD, BHEL O
TR I E NI B OW B 2 R Uiz, WXk cHEtT 2lmnd Y, #IlR—Y 7
TIEBEOM S ZA b & MRS Uz, TREERY 10.6m (ZIX+HFnlH T 77 (K 6,300 1) 2R LTZ. 777
Rt IR LARE D M2 1T 10 JE LA O JE 2 MR8 CE7223, BRI LLAT (REE 20m £ T) OHUEIZITMR b EE A
THL WA B HERR T ol WIEO KR EHFEENE RO DL DA% OFRETHS.

BEE . EAURSEHEM ST O AR 1, HEA L, R ICIE, YRS IS T D HE
HEREM O SAR I EEERFERZBME L T W, 2R LHEARLET.

3K

FERAHE - KEB— « RUIFE—, 2017, =R F =27 U —HEEHEREY) h oD HEM HERE W) < 4 )55 U e FELES T
/NE X FEHEIHIXAC I T D528 — Y v 7 a7, HERETFI9E, 55 75 &, p. 73-82.

Kusumoto, S., Goto, T., Sugai, T., Omori, T., Satake, K., 2018, Geological evidence of tsunamis in the past

3800 years at a coastal lowland in the Central Fukushima Prefecture, Japan. Marine Geology, Vol.404, p.137-
146.
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Effect of outcrop exposure bias on bioturbation intensity

Hib—i1E - N T (REKE)
Kazuki Kikuchi, Hajime Naruse (Kyoto University)
AR : B —#E (kikuchi@kueps.kyoto-u.ac.jp)

EAEBYIOTETNC X 2 MBI~ DRI, I TEYBREZZI-REHOHWMBEIZ L > TEHRI N
% “ichnofabric index” (Droser and Bottjer, 1986) X°> “bioturbation index” (Taylor and Goldring, 1993) 72 &
DIFFIZ L > TRB® 6N TE 2. LA ULAA S, FEROEYIBIYRIRE OFM G, SFEOBIEM
MDRKE S ITRAF L THENTFERPZILTUE S LW I (BHERENA T R) Bd 5. 22 2T,
YRR E L, ROV T T 0 VR R AR HEEE LICEE, U v R uHE g
DB ERAADHBEDOE G & U THEZNTE 72 (Millerand Smail, 1997). UL, ZOHETIEY «
VRUDREZ L, VA4V RUERELULMEICK > TR RMSZ/ILTLES. AR
TiE, 1 AR E A 25cm DIEAEOME, TEAMIZRITE < PELBR I > TRENMEZIRET D F
ERREINT VWS EDD (Millerand Smail, 1997), B> 7)) 77 4 ¥ KD KE SR FEHE T
i8S, WEHEDEE/EZ RS TOD LTV,

Z ZCAME T, BEHEEDOY T T 2T aiTo TEYMBIREOHEZR VRS LT, #
SHTH R & BIALE D ZLAIZ & o TEYBIIRENZ T 5B LM Uz, iTEiTo7—21%, &
5 U5 H T T 02 20 A3 2 Wit H ma RS A ) A B Y AD R — XA MDA JED N & Brsg L7z 288
MOBHGETHD. £9, SBHEGEEZ RSP ICEB LU LBEGEZ/ERT S, LT, FRL
TG SRR 1 MR B L, EAZEG LICES L OEERE BEAICHET 5. EERLE
DERAAZRTE 7 VIVEEGHEL, EEREE» SHBICABLU T L Dtz kDd 5. ZOFH
% 1000 [H#E DR L, RS LZ2BE UL S OEMEE22Z 1) MO S B % 1000 M4EKd 5. 2
NSOV TH Y TNn S B OFHEERD, F72 10000 HOEIIED T — M AN T TREARD S /(=
Y RANVIKT OS%EMXMEZHET Uz, L 226 8T EAOB\BRELZEOIRL, L & B OBFE R
d o 7=,

fiEtfr &G R, Miller and Smail (1997) AR U7z% > 7D ¥ 7D+ ¥ KU DEETH 5 625 cm® DY,
BEAMEIZL > TBIFRKRTH 4SRRI ENPES TR0 7z, BIRHMEL(LIE L L, HED
INEWE ZITIE B DOEMEIZ R E ez & 09 <, BIAD BRI D 0 F R DARE 13 A3 e
U, EEEHEOEI+3NS K B2 EAARAD Sz, 2o eid, EREAADT 1 XTHLTH Y
TV LTI 4 Y RPN SWGE, U FUHICED B ARAA DA IR E < 2533
ZERUTWSEEZ OGNS, Uk o> T, EYEIRRE 2 K SEM S 21218, W4 & 7 5 AR(LARE
EO IR AR A X7 BRI LY TV VT 0 VR DORE S ERFZEL, BEHEHO Y T
TV %7 ZECRERBEZHEST 2HENDH D725 .

SCHR

Droser, M. L. and Bottjer, D. J., 1986, Journal of Sedimentary Research, 56, 558-559.
Miller, M. F. and Smail, S. E., 1997, Palaios, 12, 391-396.

Taylor, A. and Goldring, R., 1993, Journal of the Geological Society, 150, 141-148.
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Motion of gravel in pothole under unidirectional flow

FEHBE (GIIEXS) -dLiREBFE (LIEXE)
Yuma Toida (Rissho University), Toshiyuki Kitazawa (Rissho University)

EAS S M A EE (151w00098@rissho—univ. jp)

1. [FC®IZ

Ry MR—/MTEITERIIR S AR TRONDICROMIE THD. WO MR O T E
TIRE—ETHDHZEH L, — AT MHUZHEEDS AVIA S, EpN i CHIEEL, SEE2MBICEET
HZETERSINDEEZZ LTS, LINUEEKICII KRR M2 E 3226000, 2O T v R EL5
Do TR, AZ L= JBIR(2017) 13, BT D7 N LY g 2 B R R IZ A7 TR K B EBRIZ VAR Y bl — v
D E T a e AZESEBRTHILITRIIL, 1) HEESENEE RO T OBEITES FEE 4528, 2) FER)
DHNEE R Y PRV BREF NIRRT D2, LU, RS TITEBIIRICIIT DRy M —
NV T BREACDWTSHIZERE D 572012, — A FIZBIT DRy My—/VINOBEED 55 F T
DN, Ry MR— /L OWNRERS, O BELLEDRRE FERIIZHADINIT 5.

2. RBRF %

FBRIZITRE 4000mm, BE 150mm, ZRE 200mm DOBAKEEZ HVy, FHAANS 3° RS, AL 25mm,
51mm, 77mm, 100mm O 4 FFHOHE(LE =— V& (fEE) 2Ry MR—/WIZ AL T, EE 10mm THl5724)
Z T 10~60mm OFPH CIRSZFH L. ZHAREE O FiEKIER O @SN — BT LK EEN
IR E LT, B RN CleE — EOEAIE 15.8mm, 19.0mm, 24.5mm O 3 fi¥HZ -, e 80 2 i
FH— S IHIERES Smm R, FiE 700mm/s FRETEICRD, HEBERNICE—EE DA, 1 /I
W ICENE ARk LT, MEE OWNRLIES, E—EOEAZEEZ 12 MOOLMETERER 3 [T FEE
AT oTC.

J.E—FDEFEA

E—EOBEIEHIIRE T ULEELZEZ D DEEZ RN D DT, MEEZER Db DITEEENTH
IZEYN TV e, ZHUCKI L THEEEZZE R R WS DIIREE N D[R UGN E £0%eiT 72, (MLEAEZ D8E )
WZIXESHICIER ), hEESR) ), TRERIZIR > CHEBE) o 3 FEIC Sz, HELITEEE N TR
AU LB E T ML E & CThY —E#iPZ TRk Uz, /NS IEEN IR EE ONRIDE /NS
WC O IEB) CHREFE Il n o 7o, BEE IR > CHIEB) IR e 1T L 23 O M B 21T > 7. AL
EREZIRNBOIZIE, ZOHIZE EVENE T MO ClElER 35 [ErE R ED D[R &, T8 0 2 Fl
Bnbolz. LROZNZENOENE ST ITEE O I 18 (A U TR T, $riE s m) oA E (Ll T
Fl) TELISM S, AR 10 EEOBIE T R,
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4. RORWNELERS

FICHEE CH-Th, RONBEERSIIEL TE —EOBIE FITRR L2080tz E—EOBERIE
WIUTIE, SRORNRIZEDOLT T CEiV ., ZAUS T ICRERE ISl A1 1B, — I aE m il
FINSKHEB ZIT o7, ZHUTK L TE —EOEAIDVRV T EFE TEIE, RS REWVIRTIEE
\ZREE AR T NS IEER 21T o 7. FRRAY DY/ NS D W XTI BIRE O BE N 1 D 2 fifiir 5 H
RO E, BN/ NS DR JTILEE N AL DR EE 21T o 72, SHIZHED/ NSV IUTIR
BEENZ 3N TR E DV OEHRZ T o7z, ZREVIE /2D &R O H R CERE £V DRI AT L5
(27 o7, WERETRS AR O /TR, BEREICIR > T AT 28I EHAL 7. 2 —fRANICE 2 b T
WORY MR — LV EAZ BT HMEEOMEINIE Y T 5. RONEPE —EDOERIUTTELLS, HEIBE—ED
EAD 1/2 KON TIIE —EIX E FEILEA, ZREVEOC IR TIEE) ) o7

5. RyrR—ILORETO+ER

EREOERRE NS, BRFUCBITER Y ME— LV ORE TR oW TE LTS, EREEE I~ TR
3 5001%, NREESBFARREDORY M=V DB ThHD. ZNIVRIANITIRED HZR DN (AL WY)
RNy FR—/V T, FIHIOERNES TITEIE TR TREZIT). ZOREBIZE > THRLRSHRERDL
A CREE i WYX TIRS H IR B EIT). TORER, RSN LIRIFE 720 LREE IR D [E]
BRZLOR Y MR — LV ORNBEIAT IR BN D, LIUTIVRED P /NSLA2 D0 C, fEERE R (il
ROVENEERVIREF M OR BN D, ZHEBVIRT ZLICRD, IR TDREBENELINT HRBEPR
HITEZD, Ry FR— AR TD. REROTERY MR— /VITITHTIC R ERBEDR AN D20, Zo—E
DRET R EADWNT N DOBERENO ET2 R ZINT HIERDBRILEE 2 65,

3k

I g, ERESE, 2017, Ry MR—/LOJERLFRR. HAMERE -2 2017 SEARARE (BN R iR T
£, 16.
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Sedimentary Rock!: Creation of the web application to convert strata to music

JLREEGIEKRSE), KRB G-I TNILIY), MBEEE MRAEHIITLAY),
FHEEGIEKXRS), KRB GIEKXRSE)
Toshiyuki KITAZAWA (Rissho Univ.), Hiroaki YASUTOMO (Shiftbrain Inc.), Takuma KATO (Shiftbrain Inc.),
Takuma NODA (Rissho Univ.), Kazuaki AOKI (Rissho Univ.)
EAESE LIRS (kitazawa@ris.ac.jp)

1. Sedimentary Rock! D#E &

HBENHFHIENTEL —RIERIT I RICLLL DO THHN, FREDOIMTE ChIEZMEELIZY, B
BERLDZEDTERWH TS L IR AR S, BRSO ES AW THIEZ R R TS, HILW Tk
RS THIBZARZ DL T, BT 723 SRS OND AT REMED D, £ 2 THIE 2 AR ORET LU X L
T2 DK, BEEZEORIICEBL, Y ORRZ T O BSICEBRL TEHEZETD Web 77V
[Sedimentary Rock!] ZBAFE L7z, ZOIIIZARROE DA F ICEMT LAl L 113, 55 F DS EN
BT D3I (PR, 2012) 7 8BTS,

T 7 VDVERIE JavaScript TITo7z. /YAy, Aw—R 7x, ZTLybpED Web 7704 L CIEEI 5.
BRI IR CTRFERL THD. MR OB B IRV, 57 7Y ET—20FRHZER - fREL,
ZORRKZ G FICEBT 5. FRAEFAETIC, HRREERT 27200 BTHEH T, AT
H2RRR#ED ATRE T 5. 1ZUDICILIE KD —/ 3 O http://rissho-es.jp/kitazawa/SedimentaryRock/ (2
Pefi 5 DB H DN, —EEEIL/2H LT Web 7 I F Dl 4 TRV RVITA 7 T4 THHRIK O
B, BRAFE, Bt L, BLOEROFAENTES. #ETHA RICHBIZEZ 72077 N —F 728 THRIH R
"REE DS,

2. EREDERERTE

HEOBEIERAEEZ AL, SOIZ I EIE BRI O BEZINZ 220D CTHARIK Z BT 2. HE
INATEEDOHEZ R EL TRELTY, [EEOBFTCHIOHEZIE AT 5206 TE5. EESE Imm-100m @
HPHCTATIDAEET, m, cm, mm OWTINTIHEEZATITD. TH3— 100m LA EOESDOHiJgZ2 KB L 72\
5% 100m DI XU > TATI$5. R D AJIIE, gravel, very coarse sand, coarse sand, medium sand,
fine sand, very fine sand, silt, clay ¢ 8 FE¥HDRIAE 3 L UF none (BB K027 KBEMEL TND) DHINEER
A2, ERSNDHRI TIERII A 6, B3R A, TRldRA TR RSND. HIgD & Tl FMOREE
IR HIENTE, ZOMITER THRITNDTZD, AL R b bR B TE L. R DEAUAH A A3 DD T
THTTANTHITTZNTOORIBREZEITERBLTED. ZOMOBERELL T, FERIRKOE{IE L & <4 1%
TE, BHEHOKEIZIH LY B2 HOMREEZ 6D, £, YIIEE CIIE LR IZHR A DUV TR
0, BOWESRE RN T HTENTES.

TER SRR K DIES R 72 E DI WA RAF T DITIE, D DW=y % — 8 (Sedimentary
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Rock Data:SRD EFES) ELCTHII1T 5. ZAULTZTZ D 7 74V (PNG) 72D CTA~—h I 4 DB H T /1
FNARAELTZ0M A ITH BB TED. RFELIARRZ T 7Y ETH A 41213 SRD 265 E 5. St
R TIREN TE, bH)—ERTFTHE EEETILEL, Hi7-72 SRD BWEREIND.

3. MIEANLEEADLEH

HIgDES t(mm) 72 HE DRES (msec) ~DZEHIT, BWNEIEFNRELBRDINITREL, Hx RESDOHIE
(SIS BT ITIE S D | SR 5z &Y, 1= 100logt EL7-. AT FTREZRBE DOJES Imm-100m 1%, FOES
T 0%y 1151msec |ZHH Y 95, KfRNOF DO RS ~OEHIL, oy FA el Thfibn, 5 CHliET 5
BERRN2D C ATV —DEERIRIIRD SENERTHD C AV v — N A=y I A — L (RLIT 7Y T
RNBT7 7V ZBRWZH D) 2 W2, RIS WIEE B IS D I EL 440Hz OT05 8 5, 7%
D gravel 7, very coarse sand %, coarse sand Z1-, medium sand %3, fine sand %/, very fine sand %7,
silt K, clay L &L, none Z M LL7=.

FHAERZ AT L, FRRRD TR DIRIC & IS - FFAESILD. ZOHEEE A (2 7 E DT b
QFREL T Z, BN FATHEIND. KFEFHOBWERICT DT F R L BRALETHLA,
HiE 2 A ORETE LY X LEETHEZ HEWVH PO H B3RS 7.

Xk
AR —BR (2012) (LD E -7 FEN 1 F O R EZ IR 5 L12-. BIRILE, 5, 39-41.
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Experimental Investigation of Entrainment Rates of Mixed Grain-size Particles
to Suspended Load: Difference between Open Channel Flows and Turbidity
Currents
W FiE - Bl T (RBRFRFREZHEH)

Qifeng Yao, Hajime Naruse (Kyoto Univ.)
RS Bk FE (yaoaf0217 @gmail.com)

Turbidity currents in the ocean and lakes are driven by excess density originated from suspended sediment.
The dynamics of turbidity currents are largely governed by suspended sediment that is entrained from the
bed. Therefore, quantitative estimation of transport rates of suspended sediment is critical to predicting the
behavior of turbidity currents. A key feature for the prediction of suspended load is the entrainment rate of
basal sediment into suspension at the solid-fluid interface, which is the subject of this research. The previous
research revealed that entrainment rates of basal sediment can be estimated from several flow parameters
such as flow shear velocity on the basis of flume experiments and field observation. However, the empirical
function of sediment entrainment rates established by previous research was mostly based on experiments
using uniform particles, and very few research examined the entrainment function that can be applied to

the mixed-grain size particles.

To this end, we conducted in total 17 flume experiments of turbidity currents especially focusing on
differences between single and mixed grain-size cases. The lightweight plastic particles were used in our
experiments in order to reproduce suspension in a relatively small-scale flume (4 m long and 15 cm wide).
In this research, plastic particles with the specific gravity of 1.45 were chosen as the model sediment
material. As the focus of the experiments reported here was centered on the dynamics of the current body,
rather than the head, care was taken to measure only after the current front had passed and the flow had
achieved a quasi-equilibrium state. At this condition, entrainment rate of basal sediment is balanced with
the rate of sediment settling from suspended load in the flow, so that we measured basal concentration in
the experimental flume by siphon tubes to estimate entrainment rates from basal sediment. Also, flow
velocity profiles that were used for estimating flow shear velocity were measured by the acoustic Doppler
velocity profiler. After the experiments were conducted, grain-size distribution of basal sediment was

measured by a settling-tube grain size analyzer.

We examined the entrainment rate of basal sediment to suspension in turbidity currents and compared our
measurements with the prediction using the empirical formulations that have been commonly used for
numerical simulations of turbidity currents for these 20 years. In the uniform particle experiments, the

prediction of entrainment of sediment matches with the measurement consistently. However, in the mixed
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grain-size particle experiments, it represents less consistent with anticipation. This implies that the new
empirical formulation is needed for predicting entrainment rate of the mixed grain-size sediments into

suspended load.

To obtain a new entrainment function, we examined our experimental results with compilation of existing
data in previous research by using the multiple regression analysis. Adequacy to employ possible flow
parameters to the entrainment function were examined by AIC and BIC, as well as PCA analysis with k-
fold cross-validation. As a result, a new empirical function for sediment entrainment that is applicable to

mixed-size particles was proposed in this research.
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Long-term tectonic movement of Kujukuri Plain inferred from ages and elevations of

initial flooding surface

INDIRBEF (FEHRER)
Junko Komatsubara (GSJ, AIST)
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TR e e U D I U B SRR DR CHlE AL T2 W M E o 7o SR 70 IR P T 5, IR D B IRE
20 m AP E TIERITIRZZTERT 200 & THICH S BEHERY O 5, £ O TIZITEEOKO%
O T SEFREN RIS L, RO E ZATIHH-E SRS 50 mlZET D (MR, 2019)

IHEHEREY DR — Y » 7 PRES L O L — 2 —FR0A 2 5 1%, SEEAAH Y a7z 6000 4FRTLLRE,
B WA EIER L WD 2 E b o TR Y, MERIIRE T n L AL O TWD (4
FEA>, 20015 Tamura et al., 2008) , 7272 LIEZSENIR O o BLHRE T H 0 T D i i 28 8 dhis
GEBRIED, 1989) EH#ET 2L, ZHOLDOEEIZZDOHDD-L D & LIhREIC L F SN TR
L7 (B HIED, 2001) o — 7 CTHREFOBERITIAD 2 B BK OB i (/N - BT, 2001)
I 40 mPLEH Y | 10 FERAT =L TIEIHLNTHEE L TS

PEMIFHIE A R Ok v & — CII LUV O M FHUE 2 9454 5 728 2015 4EEEIC 4 RO AR —
Vo THEEAT o728, 2D DB 2 AR TMELE R FEZHERUE & FERE DL St (initial flooding
surface) #3852 LN T& 7o, IHHERKO 27 GS-QAS-1 TIIAEE-25 m (HTICER R HY . B RO
R BT "CERMND, 10220 cal BP BRI K DR AR D o722 &Moo Tz, B
JBEA R = OERE THHI L7z =7 6S-QAS-2 TITARm—45 m fEIZERRH Y . LT "CHENDND
MK DRI 10746-12387 cal BP EHEE S/, EH 6 LEESYTITOMEIER L Tk, ¥ 7
B Ay MEIFER SN o7 & EZ BID,

D O E A Z RS O A B IR (ERRE)Y, 19895 HILIEy, 2012) & ERET
% & GS-QAS-1 TITIEE—FROFMPAN T L, GS-QAS-2 TIEREmDDOETH 5 b D DFAIFD
b A WVEIFACHRITTEO S D L —F Lz, D7e< &b 11000 FERTLARITILA-TL B SRS R IR 72
AL RV b D EEZ BN D,

B FB I A~ IV o i A m  ME A R R & L, BT (2001) 1 XHERER O
JEZEDRIR T 5 AIREME Z 454 L T\ D, i BACHE TIRY OB R I 7 B A v B IRIR<
RS TV DA, SMEICHE L7 LIRS ORI TR S e o T 2 E b BRI H 500 b
LIL7avy, F7o, Wimfetis & U CHEARE CIgifa o BEfba 2 v Tngd —J, L LB T
IXRTEHEREY) O AL S5 L OVERRE O TRRZ FHW TV A 720, 2D OWEIFEOE WAL
WHHREME S B 5,

HEFLEZ 1F2)> (1989) BBIUACHIZE, 28, 61-77. /hi—z - BTH ¥£ (2001) HADWABLT 7 A, FOURFHIRS. MR

flir (2019) MEpES — A l/Xﬂﬂ%ﬂgiﬁ% [BERaE AN R, WERER G ¥ —. HHE LEE2 (2001) HIZ2HEEE,
110, 650-664. Tamura, T., et al. (2008) Marine Geology, 248, 11-27. H3ZJ HIEH (2012) M FMEEE, 118, 1-19.

I

-T2 -



P19

iJE vs KR (FH)

Mud vs wave-induced oscillatory flow: preliminary experiment
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Naofumi Yamaguchi (Ibaraki Univ.), Tomohiro Sekiguchi (Univ. Tsukuba)

HAESE - (O E 3L (naofumi.yamaguchi.sci@vc.ibaraki.ac.jp)

1. XC®IC

PR E RS £ TIEMT 2 & 5 22V KIEBRBE ISR W T, MR e BEHERE L, 7K h & iy el
ZOFINRF LA LEEINRNE ZNETRINICEZ LN TEZ. — 5T, IHEOIEIZL-T
R O TREHERE S SN AT fluid mud & FRIEN D SIRE OV ALY g VR R AT
TEBETARNSIER S, FEREHE CRMICHERE L2 D[R IND Z R LN > TS (Bl 21T,
VEH - GHEE, 2009) . RBIRO X5 REIRAMER T A5, EIREOCIREHREM SIS S5 E,
BUCEHEIE CED L ) RBIGNRE, COBREDRE THRIND L HITRDDOMIT OV TIXH &
2725 TR, 29 LI IREHEREY O IRE TOHEFEIZ DOV T OE B IRMEIT O LMD & LT
ZOMRTIE, WRMEALY =—7 U v 7ARBR SN D 2 5MF 2l KENICHERL, £ Ik
BHERE) 2 b U736 ORI E; COBR A~

2. RBRAE

EERIL, HIEKZET A Y b —TEBREEBIERF S o & — BRI AR TR 0 ko KR & F
T o7z, FEBREMNIZKBERNICAN RO Y 2308 L, FICHIIKR & U TR (ke
) 200 pm) ZENTo. AREIOERTIE, BEIRFMFET—E OKE 030 m, JHAH 1.0 s, &7 em
FE) ) L L, ERXEEGHOHGT K REHRY (GAKDAY >, PIRIE 5 um) O
REWMORE 2L SETHEF 3 BATFM L7z, BREMHE, EEICMMNAH 5581V =—7 U v 7
VIRHA D U TS DR O/N SWVRBYTEHRIC 22 5 L 9 ICRE L T\ 5. K ETREHRD OIRE
MOPIHIEE L, < 20,100,250 g/L & L.

FEBRIT T, ETRREMEASE, 9L LTy —7 Y v 7L ORNEFIRIEIC
HETHRESEL., ZO%, LHrD, HBPSEKEREHBMORAMZK 40 B L, B
K E~OWREHER M) OHERE O A IR COBRABIEE LTz, $7o, JEEITFEOIRKDOHFE IR
JEZRET D72, PIHREE EScm 2BV THA 7 4 S X 5K EIT- 72

3. &R - EW

FBRTIE, 3 FFERTICRBWT, BFH X0 S 7oKk L IREHERY ORGWITRIC L - THEE S
ATy, ARBENICIREZERE & b o BEANBIE SN, [REOERETRKIZ, HIZ XV AKFET A~
TEB S A, WK, K OARWGEET~E SNHER L COW DBl ST, —F, 3 &I eT
IZBWT, WIRAMEAT 2 BT B EHR I IHABRICHREE T, v=—7 ) v 7 VNI EER
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RICHLSFEENDDOHRTH oo, KU TERK LT IRAKICE 05 R IR 2 I8 U 72 f R, it
fa L72IREEZS 20, 100, 250 g/L TH D FERIZBWT, TRENBLE 2-2.5,6-7.5,9-12 g/L Th o7z,
70, TREROERICBONT, WIROEMZE L SEGAICITEK LICREH—EY R S .
SEOEROEEIRIL, Vex—7 Y v TANRERIN D DRFUTEVV NS WRETH 72, £z,
JEC T TR DIEK OHEREIRE L, b REWERTIX 10 g/L 2B 2 DIRETH 7= 2 L BNEAKDOFRER
MBI LN > TS, —fRIZ, HEREM O APV g VIBEEN 10 gL 22 728412 Fluid mud
ERFEILDMRAEIC e D LB X BILTW D (Faas, 1991) . A EIOEBRFERIT, = 9 L/ Wi
HEMT, S5IC Fluid mud REIZRY 5 2RBEDOIRKTH-TH, V=—71 v 7R LIE
T T RAT 256100, TREHEY N EIEE BIFbhHER LIC< W Z LR sz
AEIOFEFRTHEA LI REHREYIL, BRROREHREY & ORI TH Y, B4 i
RONTND. 5%i%, LOHKIZR IV YA ADGERL, XU b A b ERIOIEMFR DOBE I
DNTHMFBUETHLLEZXOND. Fo, SEIOFERTIE, @SREOIADBKFESMODTH
ARWG T~ T 2R TR STz, 29 L2 IRICE DK, IRWEAT~ D EIT
TEEHEREY O R DD R MRS 2 5 K Z MR B 5. T 5 LI IR EHERY OHEREIC
W e @ik & DM OB OV T LA HRFIRO BN D,

SE XK
Faas, R. W., 1991, Rheological boundaries of mud: Where are the limits? Geo-Mar. Lett., 11, 143—146.
PE g - GHEE 1, 2009, Fluid mud OFFHE L 2 O BT IZ 51T D %H], 115, 149-167
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The remain of the tide: can turbidity currents be influenced by tidal flows?

B T (GR#EVKZE - ) - Robert Dorrell (/\JLKZE)
Hajime NARUSE (Kyoto University), Robert Dorrell (University of Hull)
HEESE - pkHE T (naruse@kueps.kyoto-u.ac.jp)
1. [FLHIC
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