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Linking Onshore-to-Offshore Sediment Dispersal: Recent Understanding of Source-to-Sink
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I briefly review a recent understanding of source-to-sink system and introduce some applications of
its analysis. The source-to-sink system covers a suite of erosion, transportation, and deposition
of sediments from catchment to deep-marine basin floor, and its analysis adopts both the
sedimentological and morphological knowledge of any erosional-depositional system. Such a concept
and approach have attracted increasing attention, especially from industries, to predict
semi-quantitative characteristics in relationship between offshore sandstone distribution and
onshore catchment evolution through geologic time.
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Submarine landslides and the trigger on the Kumano Basin
Submarine landslides and the trigger on the Kumano Basin
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Submarine landslides are indirectly visible, but they directly affect our society. Tsunamis might
be excited mostly by an active fault movement on a seafloor, but some of the tsunamis could be
excited by large submarine landslides in coastal areas in the 1952 Alaska Earthquake" and the 2010
Haiti Earthquake”. Some of the large tsunamis at convergent margins have been suspected as a
result of submarine sliding®.

Underwater cables are cut suddenly by submarine landslides and related bottom currents. Such a
cable cut accident damages economics®. We have various observation data in the events, but we can
not critically understand its trigger mechanism yet.

The trigger mechanism of submarine landsliding is thought to be earthquake shaking, pore pressure
increment, slope steepening and so on®. It is possible that uplift due to mud diapir could be
responsible for slope steepening. The gas-related high-pressure could induce fluid escaping from
deeper sub-seafloor toward seafloor and causes mud volcanism. We observed a gas-related submarine
landslide example at off-Hachinohe®. Some of the researchers challenged to understand the
formation mechanisms using various soil mechanics experiments”. However, we need more descriptive
and also experimental studies to understand the formation mechanism. These attempts are the first
step for a prediction of the submarine landslides.

In this June, Dr. Asada (chief scientist for the cruise), Prof. Moore and others challenged to
survey what at the outer ridge of the Kumano Basin using AUV Urashima during the cruise YK15-10.
This challenge was a series of difficulty caused by the Kuroshio Current, but finally the Urashima
recovered dataset of topographic textures, sub-bottom profiling images, side scan sonar images, and
bathymetric images in a submarine landslide area, as shown by Moore and Strasser®. Based on these
survey results, we conclude that
1) The submarine landslide might be critical state by a slope gradient of several degrees.

2) This slide was formed by one big slide (~1.0 x 1.0 x 0.03 km) and many small slope failures
resulting turbidite layers covering on the wasted-mass.

3) This might not need any triggers for sliding (e.g. large earthquake).

4) In the wasted mass, we observed transparent dome-shaped bodies of ~several tens meters in the
subbottom profiling images. These might result from fluid escaping and/or small mud volcanoes.
We further analyze in detail the Urashima’s data to decipher the trigger mechanism and also
formation process of the submarine landslides on the Kumano Basin.
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Formation of a gravelly sand bar in the Yahagi River, central Japan, inferred from a
Ground Penetrating Radar (GPR) survey
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Geochemical composition of fluvial muddy sediments
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The Middle Miocene to Pliocene fluvial sediments, which are distributed in Setouchi Province, are
characterized by the finer sediments had been used as a high quality resource of ceramics. In
general, finer sediments are suitable for examination of the paleoweathering condition, because
their chemical compositions show representative value of paleoweathering degree reflecting their
wide catchment area at that time. The geochemical composition is a result of the complicated
influence of paleoweathering condition and fluvial processes involved in hydrodynamic sorting. This
study examine geochemical variations within the fluvial muddy sediments of the Middle Miocene
Tokiguchi Porcelain Clay Formation and the Pliocene Iga Clay Formation in order to assess the
paleoweathering condition considering hydrodynamic sorting.

The sedimentary environments of the each formation are considered to be deposition in lake-pond and
floodplain environments with partly channel and natural levee. The muddy sediments in the Middle
Miocene were collected from three mines in the Gifu Prefecture and those in the Pliocene were taken
from two mines in the Mie Prefecture. Then the geochemical analysis were made using XRF and ICP-MS.

The Middle Miocene sediments display clear negative linear trends between Si02 and other major
elements, which is result of quartz dilution by effective hydrodynamic sorting. On the other hands,
the Pliocene sediments have relatively high concentrations of Na20 and Ca0. Almost samples,
furthermore, have positive correlation between Si02 and Na20, (a0 and K20. Those results are caused
by its sandy nature with richness of feldspar grains led by less hydrodynamic sorting and
relatively felsic source rock in the Pliocene sediments.

On the A-CN-K diagram, the Middle Miocene sediments show high weathering ratio (CIA value: 79-93).
The Pliocene sediments, meanwhile, can be divided into highly CIA value (80-94) and low CIA value
group (70-75). The grain size effect (A1203/Si02) to the chemical weathering index is unclear in
the Middle Miocene sediments and obvious in the Pliocene sediments. Moreover, IREE, which is
generally higher in clay sized sediments than the parent rocks, in the Middle Miocene sediments are
higher than those in the Pliocene sediments.

Also, the Middle Miocene sediments are characterized by the clear hydrodynamic sorting effect and
high chemical weathering ratio. The Pliocene sediments, whereas, show bimodal chemical weathering
ratio and the less hydrodynamic sorting. These results indicate that the variety of weathering
degree in provenance and/or source rock composition. Additionally, typical geography probably
affected the formation of faces variation in finer and coarser sediments, which made weathering
variation along the basin.
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Fluvial bedforms such as ripples and plane bed are formed by interactions between flows and
processes of sediment transport. Sedimentary structures formed by bedforms, hence, are clues to
reconstruct paleo-flow conditions. For analysis of sedimentary structures, bedform existence
diagrams have been proposed on the basis of laboratory and field observations, and have been widely
used. To utilize the bedform existence diagrams for analysis of sedimentary structures, boundary
lines of bedform stability regions are significant.

This study provides boundary surfaces of bedform stability regions defined as discriminant
functions of dimensionless parameters. In previous studies, the lines were described manually
without quantitative examination. Thus, previous studies that apply these diagrams to sedimentary
structures lack sufficient statistic basis. To this end, this study obtained boundary lines as
polynomial equations of dimensionless parameters.

First of all, we defined a new bedform existence diagram based on 3272 existing laboratory and
field data. We used three parameters in dimensionless form. Some of diagrams in previous studies
were not sufficient in the number or kinds of parameters. This study produces a new bedform
stability diagram, which defines bedform stability regions by three dimensionless parameters:
dimensionless grain size 0,, Shields mobility parameter 7. and Froude number Fr.

On the basis of the diagram described above, discriminant functions are derived by following
procedures. At first, a polynomial function with arbitrary coefficients which divides parametric
space is supposed as a candidate of a discriminant function. Then, the ratio of data points of
bedform experiments that was judged incorrectly by the polynomial function is calculated. At last,
in order to minimize the ratio, coefficients of polynomial function is optimized.

The discriminant functions of bedforms obtained in this study can serve quantitative paleo-flow
analysis of sedimentary structures. Their form is Fr = f(D0,, 7.). This function can be recast in
the form U = f(D, h), where U = flow velocity; D = sediment particle size; h = flow depth. Thus,
when we obtain the data of sediment particle size and flow depth from sedimentary structures, we
can estimate paleo-flow velocity. The discriminant functions are useful and objective for
estimation of paleo-flow conditions.
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Investigation of numerical forward model toward inverse analysis of ancient turbidities:
Comparison between results of numerical simulation and grain-size analysis of the ancient
turbidite bed in the Pliocene Kiyosumi Formation, Boso Peninsula, Japan
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Turbidity currents are considered as a main mechanism of sediment-transport toward deep-seas, and
deposits of turbidity currents, i.e. turbidite sandstones, can be reservoir rocks of petroleum.
Therefore it is important to understand the behavior of turbidity currents not only from the
perspective of earth sciences, such as sedimentology and stratigraphy, but also resource geology.
However, it is quite difficult to observe turbidity currents directly because of their
high-velocity and intermittency of occurrences, so that the detailed mode of sediment transport and
depositional processes remain unclear. To this end, the methods for inverse analysis to reconstruct
flow conditions of turbidity currents from thickness and grain-size distribution of ancient
deposits have been developed. However, previous studies have difficulty in feasibility of
application to natural examples because of calculating costs of their forward model (2D DNS model).
Here we examine that applicability of the forward model of turbidity currents based on the
non-steady 1D shallow-water equation for inverse analysis of ancient turbidites. The 1D
shallow-water equation model of turbidity currents is superior to the DNS model from the viewpoint
of calculation costs, but it is not fully tested for flows that contain sediments of multiple
grain-size classes.

First, this study investigated thickness and grain-size distribution of the ancient turbidite bed
in the Mio-Pliocene Kiyosumi Formation, Boso Peninsula, Japan. The Formation is composed of
sand-rich alternating beds of sandstone and mudstone, which have been interpreted as deposits of
the submarine fan. This study focused on the turbidite sandstone G1, which is sandwiched between
two characteristic tephra and therefore it can be traced over 40 km. We measured thickness of the
sandstone bed and collected samples for grain size analysis by using the settling-tube method. As a
result, it was revealed that (1) bed thickness decrease downcurrent non-linearly. There are points
where volume per unit area of each grain-size class decrease remarkably. (2) Locations of the
points where sediment volume per unit area decrease vary depending on grain size classes. Then, we
conducted numerical experiments to reproduce geometrical features of the turbidite bed described
above. We employed 1D shallow water equation model with sediment conservation equations of each
grain-size class and active-layer approximation of grain-size distribution of the basal surface. In
this study, grain-size distribution is approximated to the two grain-size classes: medium sand (2
phi) and silt (8 phi). As a result, distribution pattern of sediment volume per unit width was well
reproduced by our model. Sand-sized sediments pinched out downcurrent, whereas silt-sized sediments
show continuous thickness distribution downcurrent. This result imply that the inversion model
using the forward model based on shallow-water equation could be applicable for ancient turbidites
that have 10s km in spatial scale.
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Changes in shapes and microtextures on quartz grains of fluvial sediments at Hime Kawa.
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B EEZ OSNBIERNBUnOHIHEFLIC DOV T, TRAIDAZER THREENEZ(CETL TULIZ, |IIOH
FETE. TRIEENZOZRTHIHANNELTRIIRKRICERT SH. ERMRLD FTREAIDIMSRT
(F. ERAIOERIESEMNEICENH D, HRODBRLEDIAREHREL TLBAREMNRH B,

F-O—R (R XEAFE EEVEFEBEHE. WE. BEMEE
Keywords: quartz, surface texture, SEM, twins, provenance study
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HEDHBHEEREO(T3BRORER: Y VIRRE & SRR OH)
Use of statistical information to characterize sedimentary facies of alternating
successions: an example using gamma rays and graphic logs

*XP8 B, AR B AR S S5 &
*Yuri ONISHI', Hana Sasaki', Yoshiro Ishihara®, Osamu Takano®

1. BRAZAZREZMER. 2. ERAZEZE. 3. AHEREAEKIS
1.Graduate School of Science, Fukuoka University, 2.Faculty of Science, Fukuoka University, 3.JAPEX

HBORFATHEOIRUNSE D EBIIRALHBRIBCERINDS. COLSEEEFEURSHEBRE D
EDfh, ZNSOEEEL UL TORDIRURBZ THDCENS, U URFEENLBEITOHEBEORENTO
NCTEre. BICWE - BEDAEBNSHERI—ESTL - 5Oty aVICEAUTEEHYPHIDEEEE L
TEETHBS, LILEREBT -9 &AL HEHBEROEEHEBEEITHONS (Rider and Kennedy,

2011) . ULH\ULERS, CNSERBLU TERDIRD CEMTE 3B ECLERZTTUERASHIIED TL)
V). AARTIE, 5—EF1~ - 9Oty avIcHFdREOI T —5 Ea@iF i REANT, £550
TS5 (CEBEATRLERBZE RO (T3 EERERT L.

BN CIEIRBOI T —S NP TEEHRERE L <RI SSE6R : Spectroscopy Gamma Ray (/Y VIRIRRE)&E £
ELUTHWEZ. AULESRIFT—IESERMRIS anThdlzth, —RICITBRENDES DBHRERLEL. AU
BEOEEEIARIESRICEDE CEBROT—FICTICETCCNSEHRTESLSlcLiz. REOD
TS LUAEEARTOEBHEOIE#EE LT, Thenatl, WERat, ShERAORER{LERIIE
BEmsiLic. CNSICDVTOSRI—EHiETL, HBEHOBHREE DI S —ICRAULE.

SGRO\SIEIRESDIFE, Et(dSasaki et al. (2015) OFEFEAVTHELZ. Fe, TOEHEDEERR
Z O TEWindow N DWERBAELLZE /2. SRBEAEDORIEZ(LIISGROMEDWindowd LERDEETE TERDEET
DETKSZ. —7h, BEEFRRNSBEREFIHEEE, FHEOBEHRNSHWERELE, SHEABDOREZE
{63 EEMTWindowD BB E TEBD A ZE LR T 5 C & TR,

BoNCBEHRED SIS —BULERR, TNETNNL2OOSXI—RFBESINZ. CNS5DOSRI—(F, &
18, WEREL, REOEMERADBHRICLDORAINIZ. ZDRS, CNSEFERMMIITBT, WERX
RITRENDEBETH D, EAMRUEEZEERILT SN, £ UL IFREOERLITNSVHEBETH S Lo
BRERD. AMRTECNSOBEROREBRTRETL, HBEHEOREEARSTHEREBNT S.
5| AR
Rider, M. and Kennedy, M., 2011, The Geological Interpretation of Well Logs. 432p.

Sasaki et al., 2015, Journal of the Sedimentological Society of Japan, 74, 31-43.

F—O— R BB, S—ES k- YOty av. AUVIRBRE. US55
Keywords: sedimentary facies analysis, turbidite succession, gamma-ray log, cluster analysis
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BRFARAFRRAINERN SF S NGB DFRBE & HGHE DGR
Record of thickness and fluorescence intensity of annual layers in a stalagmite of Shiraho
Saonetabaru Cave, Ishigaki Island

“MERAK B KfE B, AE SrHEh. &5t fa

*Hana Sasaki1, Yuri 0NISHI1, Yoshiro Ishiharaz, Kazuhisa Yoshimura®

1. EBRXFRER BEMRR. 2. EMAF BRE. 3. UNKZEXRF B B
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AEOHERICZRI DD\ S (SEERENALL Mg/ CaDEBENTLE, RALHRBOTOF D ELBBHRHBMESNT
VB, COESETRBICIIEMRERBHRIDCEICL>THRIEIDIFE/BBOSNSICEMAHD, Csldh
RIBEACERERDTOF TV ELTERAVSNS. —7, AEOEROBEZRLIEMIDREKE /UM
5NBCEMZVM (Burns et al., 200274E) , ZDBREICDVTERIF>EDLTHVREZL. Iz, F
RELMT SHABEETENLT BN, CNMIZERIKRT BDNEFEAERTINTUEL. AAFETHE, H
BRAIEMOBRFARBRREGEMN ST oSN IC A (CRIKEBYOBEERESE (Sasaki et al., 2015) %&
BAL, FREBECHEHUNESEEDORILERSZ. TLT, TORRICELT, EOXDLRBENERIN
SB3DHEREILTE.

AMEDTRTH 3 BRFARARF/EMIAESOREBRFICAEL, HAEZEMECSHS. COEMIT
(&, WIRAREDBRICK > TERSINZRAICETIEARARDIHL, KE/NEMEZNO—ETHS. BIR
FIRARRE/VECEN SNSRIGEBINS (L, ZLOABPEMIEAELENRETSNTULS (Nakagawa et
al., 20107%L) .

SoNcEEZE@RNTUIIER, K600FEDDER/ARBHONSCENASHICHE . FRBEDFAIH
0.35 MmEARMDFAR LD EPLPEVMEANRHS. BEDRRIITI(E, 1540-15804, 1790-1810F HETEL L)
BONEHOSNIZ. AEOERIIEE L TETKORE TER, AROSE, “BLREDEICKET S TK
FOBERAICET SBEMOEEICEEINDS. IAOKEIFEEE L CEFEF—ETHBH, ARKID
BRICEEINS _BIRRDENLEABENOEEZZI(CKELTLEEERSNS. LIeR>T, BE
MELBL UK, —EXEEKEDETE LS ITARAKIOBROBDC L > TREDREMET L
CRIEMNRIEE NS, —7, BASOENRIEE($1480-15004, 1530-15404F, 1880-18904, 1960-19904F T
BESE TS SN, BEOFEROBNBE (FE(ICFEROEMEEEFTKPDOIIVAERESEECEE:
R(IBEEZISNTULS. EREEAKXELS, BFKADTILVRESEENDLVE, HIEBEEIHEV. €0
126, 1480-15004F, 1530-15404, 1880-18904F, 1960-1990F NEHMEND KRS BET LKA, CDLD
SR EER(TIEARMENTREINS. —75, 1480-1500F FFERBEELE(SBIDL, KICTILREOEDETM
RESIND. KERCIE, COLIICUTHESNIZEROERRE L JILNROIGEDEER (B

E) (3, daREIOFIELTHERIKL TOBDOIMMREILTBRERET B.

5|k

Burns et al., 2002, Journal of Geophysical Research, 107, 4434-444); Nakagawa et al., 2019,
Anthropological Science, 118, 173-183; Sasaki et al., 2015, Journal of the Sedimentological Society
of Japan, 74, 31-43

F—D—F FR. A8, BRIER
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NIV T VUEBRFEREREE(CY VO UIREBEBREOZE(L | ARLEOHEBEMRERTD S DRE
Variation in depositional conditions across the Toarcian (Early Jurassic) OAE: Mudstone
lithofacies analysis of the Nishinakayama Formation

*5 BFAER'. Kemp David?
*Kentaro Izumi', David B. Kemp2

1.BEXYRIBMER £ - ERRIREMBRLYI— 2. 7NF 1 —VKE
1.Center for Environmental Biology and Ecosystem Studies, National Institute for Environmental
Studies, 2.The University of Aberdeen

The early Toarcian (Early Jurassic) oceanic anoxic event (T-OAE) was a significant
palaeoenvironmental perturbation that led to marked changes in ocean and atmospheric chemistry.
This event is characterized by the widespread occurrence of a ~3-7% negative excursion in the
carbon-isotope (6"°C) composition of marine organic and inorganic matter and terrestrial plant
material. In addition, one of the distinct phenomena during the early Toarcian is the abrupt rise
of pC0, and consequent global warming, which led to tropical to subtropical storm intensification.
Although such storms are predicted to have been intensified globally at low to mid latitudes during
the Early Jurassic, tropical storm intensification outside the Tethys realm has not been
demonstrated. To address this issue, we investigated the Nishinakayama Formation of the Toyora
area, southwest Japan, which represents an organic-rich silty mudstone-dominated succession
deposited at the shallow margin of the northwestern Panthalassa Ocean. First, we established a
high-resolution carbon-isotope chemostratigraphy. As a result, the characteristic T-0AE negative 6
C excursion was recognized around the middle part of the Nishinakayama Formation, making accurate
international correlation possible. Then, we carried out a mudstone microfabric analysis to
reconstruct hydrological and sedimentological changes. Our results indicate that the Nishinakayama
black silty mudstones exhibit a variety of microfabrics, sedimentary structures, and textures.
These features indicate a dynamic range of depositional conditions. In particular, we note evidence
for mudstone deposition by bottom currents, and silty mudstones exhibiting evidence of energetic
conditions are concentrated during the carbon-isotope negative excursion interval. Mudstones from
the pre- and post-excursion intervals generally show parallel-laminated features that suggest
settling from suspension. These sedimentological changes, in combination with carbon isotope
stratigraphy, provide the first evidence for storm intensification during the T-O0AE interval from
the mid latitude Panthalassic margin. Our results are consistent with previously published papers
documenting sedimentological changes in Tethyan T-OAE successions.

F—O—R: rPIIVTVBEERRSEE. AVTSyTE. BRLE

Keywords: Toarcian oceanic anoxic event, Panthalassa, Nishinakayama Formation
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FEEHET IV CHAY BFIREEER

A rationale of shoreline autoretreat provided by the grade index model

Rk 28, BB 7T

*Tetsuji Muto', Hajime Naruse’

1. RIBKFPRIBRIZES. 2. REKPEZAER
1.Department of Environmental Science, Nagasaki University, 2.Graduate School of Science, Kyoto
University

BYICRUVKRBAXT—ILTERD E, TILIDRF v RIU(distributary channels) DENREIT T LI HIHRDIERER
KR (basin water depth) DFEEEM Z(TD. KEBERHWZCNITOETILERNS(E, HERKERKE
WEERRF v RILOEBBERE L AIABERE (NS <ED. FTILIDRTHETETHEVIFE [CKSTHEBRICE
DEETHNE DR F + RIVIEFEIRRE(grade) LR L, TILIFRLOBFEDNMUECEESINTRIAGHEL
B<ED. COXSTEBERANKNROIIRIE, FEER(G,,,.,: grade index) EAVTEEMICRI CENTE

3. WERKEL FISTROKFERy, FIYTEROHEIES,E L, BRTKREL-N/SXTEX, &5
[C—BOMEZRCIRASNEBHRLEERRE, THDEFILS OEENAEEE CHBRENKFETH 358

ERETDE, G6,,,=(142h+S.h2) " TRENSB. EREL, S ESEFILI T+ —v NAES TRURETH
3(5,25/5). Gy |dOMBSIETOEEED, 6, =05 AT, 6,,,=155ET2H 5 R
593, G, 3T LIDBRICHSTEBIZEHTHS

index
COFEBHET IVEEIEEKEEREL TUDM, NEBKER—TERETLEREL TULIHEEANLERT

D, BHESINEET 1 XAV RRIRTTILITHREL, TILIDAE/ IS X—INRBIC—E(RENDIRHED
EETHNE, TILIEEV (X, h) DEEHD ERA LRI S DT + XY MHEGREQICFL L. COBR
EEAONE LT, BEAERBOT VI BFROBXTIERER EHETIE, R .= (1-4.)6,,, L)
SERERICTEEL. EL, AT —FBRRCSTBZZRTRST T — UL, EBVTERTLLETILS
EHETH3. cORF, BMEL TV TILY DERTEARBHAZHBZ 3 & SNEFGEERIEDRAICH
E5ENCEERLTVS. RAfklc, TIVIELRIOERTERRER (&, R =A+ (1-4.)6,,, TKRT
CENRTES (AL, TERTIE LTIV FROKFERE). BEMEGET SBFGENERIER(CEIET S &M
BEREFHEL, fHEIND T+ XY RDIRTHKELZT IV DKPREICERIT S (A —~RODZY
). CDEE, 6, =0NDARTEHINS, HRR, =03,

BEDERNS, BKELRBADTILIICH TR FEHLBEOEEN—DTHIEH:EE~F—~RODZY
DR FEEBREBECEDDICERDIHNNRZD. RARINRTILIDY 7 IDREFBEXE T IL I BHROIHE
BRACEDEX (i.e. EKELR)ICEBEINDIBRTHDICEEEXTE, FEEBHOBEODDIIHESHTH
3, FEIEHIEHMBBE~A - RO ZVIRIIOERC, REREGRINAEENSERIEBNESXS.

F—OU—R ! FILE. BEREPER. FEEH. BKELR. FFHEILE

Keywords: deltas, shoreline autoretreat, grade index, sea level rise, nonequilibrium response
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SAIRAERTIZ D\ S HIFREERCE IR & i+ BN S FEDIREE © B BPIEADE A
Verification of the method to reconstruct histories of crustal uplift rate from river
longitudinal profiles: Application to the central part of Boso Peninsula, Japan

*rhE BHLUE BB T

*Yuika Nakajima', Hajime Naruse'

1. REBBRFZKZ IR AERIMIKRERFEW
1.Division of Earth and Planetary Sciences, Graduate School of Science, Kyoto University

A method for estimating spatial and temporal histories of crustal uplift rate from longitudinal
river profiles was proposed by Roberts and White (2010). When bedrock is uplifted, an abrupt change
in gradient (i.e., knickpoint) occurs along the river bed, and then subsequent erosional processes
cause upstream-migration of knickpoints. Therefore, river longitudinal gradient change reflects the
history of uplift rate of bedrock, where older history is recorded in the upstream region. For
analyzing river longitudinal profiles, a forward model that calculates incisional processes of
river profiles from uplift rate histories with four erosional parameters was developed. Then, the
inverse algorithm that minimizes the misfit between calculated and observed river profiles by
optimizing uplift rates and erosional parameters was produced to obtain spatial and temporal
patterns of regional uplift rate histories. This method is superior to other existing methods for
estimating spatial variation of bedrock uplifting rate, and has been applied on profiles of rivers
in stable continental regions (e.g., Africa and Australia). However, it has not been tested to
tectonically active regions such as the Japan Islands.

Here, we aim to verify the method for analyzing river profiles in tectonically active regions where
the uplifting rates of bedrock varies in smaller spatial and temporal scales. We investigated
uplift rate histories of the central part of the Boso Peninsula in Japan, and examined the
effectiveness of the method, comparing results of multiple rivers that locate in same region. As a
result, we found that the uplift rate histories estimated from multiple rivers were inconsistent
each other although they locate on the same tectonic terrain. We infer that cause of this
inconsistency in estimated uplifting histories can be attributed to the heterogeneity in
erodibility of the bedrock in the study area. The forward model employed in this study assumes that
the erodibility of bedrock is constant in space; however, several knickpoints actually locate at
the lithological boundaries, suggesting the possibility that variation in erodibility should be
taken account in the model. Thus, we suggest that parameterization of physical controls such as
lithologic variation is significant in order to improve the method to estimate uplift rate
histories from longitudinal river profiles in tectonically active regions.

F—D0—F HKMETE. 2R R

Keywords: river longitudinal profile, inverse analysis, erosion
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REIFILARER SR (CFZE T DB E R IL{KREHIREF
Deep-seated Rockslide Avalanches of The Eastern Sekita Mountains, Niigata Prefecture,
Central Japan; Pleistocene tectonic events

“gALLE FIE'
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1. 8=t/ {X 3
1.PASCO CORPORATION

[FU®IC

BARLREFTE - EFOEECAEL. E51000~1300m. FUZRNSERIN TS D, KRELFHEHEMN
< HDERMSNTU D, RiRS(E. BHLROFRRAICHKET SEHETOXREFER(CDOVTERS
93,

HEE

Z 7 ELEROBAEILRESHE. 258 (1129.2m) « =A& (1138.5m) « XKL (1088m) &< FlEIE=
HIDREANERRICBEET TS, ErE—=ZHAEBICAEYT B4 EMELIEELRPRE L < INERFE
EEASML. BOEEOBERABIICFBESEEASET D, —H. BRILKROIL. FHEEAIGLES
150~400m NEEMNEL > TEELTH D, COEEICHEVTILAICEEBRR. 568/ EREFERERBINDFE
R, KEFSREEDNEARFIEAERLERLRDTUL S,

eSS

B LARREIR D\ S B OER) X TOLLRIE (C (S H T ~ AR & S 3RBBE M LEENL 2
TN, COBRKDILRIOFREAICEFRBEOWEA. VLA EDEBEENLL2HI D (MARIEL,
2000) . E(CAANEANDICHEVWK D TIOBNRDH L. BIEH SHI4kmib (S (FEEAPFIHOMZ L R — LR
IBY 3,

E XBEIERE Ot Es

20145108 (CALSTOY X F Ll KD LidarsHRIEEM L 2o Lidars—5 KD TV vy R I TmDT—5%
ER L. BEMTICRUTZ,

KBETIE. EFBREER U CKREHERE BLEHEE. 398/ EREO/NSRFIBEZ R Uz KiREE
TmEXKBEEEFL. COMBRICDVWTIRET 3,

1) ¥R BERE

B BIRMMAEBRERS (B51085~1090m) &L T. LEEHI150m OBRE L I18H2,000m (CE Y BBRIE
ZHI5, ARICLBIIWEBEEEIAINIDOGRENEFSROHEC. BRERIH SIRERR L CIHER
MKRIHE COKFIERE(THI2,700m TH D, MO TEBEIRIFEHEREOZHOPREBE(CL D ILMANES BN
EOHMFRICHEHE X C(IERBTETBCBITLE, BEEIAINIHEBYOES FRAOmMEE. FHEIMIC(E
15~200mIBE L HEIND,

2) RIKEAIE

HLE IR~ = HE~KKUAEEBREES (251080~1130m) & L T. LbE#1200~400m DBRE &
#2,500m (CET BFRRERT D, FARICLDIITMEBEZEIINDOFIREDNE/I LR, PREEED
HFRUZDLERE T, RLEST/NERFERE U THREINDS, BREESHNSREEIRUCEBYREX
TOKFEER(IHI4,500m TH D, MEFIFENSHEIDASZEEHEREAARY MERTRAED L SIEEREAAR(C
HOEHESIND, BEBRTETIHEBYOES (FFEANIC(F15~0mBELHEIND, RKBERCLD
WEYERBEIT DT ISIEEEERTETTULEL,

3) BRI

AIEHERYREN S, MHECYILNEDERELE. ZORTLEENLEEETHRE UcEBTEEH L
ARVKICBITLREEEZROND, SDHECBVILNENSEDHEIEHREYIIRKEEIEC L BERBEICIERT
BRINTHD. RILEBNLEREZFRE UCHEBLIOTUBE U THTIEE KA CEERERING, CD
HBEY IEEMZE DEBER DIV RERBR(C/ v I TNTULSIOIMEHEM TS D, E(C K S EEERY D
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MIK(CEELT B, BBORLAEBNLEEDEBYIOREIE. ORXENCGEITSIRLEDABREZIEAR
HEBY BRI CKEMH O TR EB DN IEBBENR SNV, QFINBEICIE. RLEDMICZIV
a. Wa. BIRELERHD., JYLEBEST. @VEY YO XIE. BIRERE~ECD VILNET. il
WTEIES D D ERBE~BREBMNN DIZIKE. TH Do

FEERRE (H/L) (3. BFAQBHEAIE0.18. KI/KEAIE0.14&£7KD. Ul (1983) MDFET(dVolcanic dry
avalanche&Nonvolcanic dry avalancheDHREMIKEE R,

4) EXEHIREES MR OB ERD O A

EXERRESM. ILDSERIDERIIICESLEREE. AFRBEN 2014)RTFY T E LIeRIET
HdN. EXBEEERERLICIEIZDNE. ARICEVDIRNNOBERMEZERIEIND, 2 DNEFE
BEDEMNETRULTCLSDIMGBNTH S, T, MEEMFEOHDETSE) Z77 X Y ~IEERILARD 3L
RBEDETEFRRUARIEFE XS FATNIEICET B,

FEH

BERILARILRICTRE L EXGEIRE. BEODFREREZEH T SRBBOMEBTRELICEDTH D, BKEE
CLBETAERDEIDICKENELREDTIEFEVWEHETND, Fle. BIRERIOTF > IO D
s K D ERMEILIICRZE T 5 ERAEECLMER C ERBEET SILEERICEADIRELANRY LEEZ SN
Do

= CN

ZREEH (2014) #6 - RFEEEEHLREEOY VIR L ZOMBENER, MEEIAHFRIE

¥, 60, 143-160.

IRIEH (2000) M LIRRMIFOMES. EihEMRERSE (SADDIMERNE) , HMERERT, 76p.

Ui, T. (1983) Volcanic dry avalanche deposits. Jour. Volcanol. Geotherm. Res. , 18, 135-150.

F—O—F ! 5REER. EXBER. BHLUK SR
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