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Separating silicate weathering effect from grain size and source rock effects on sedimer
composition of Yangtze River
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Silicate chemical weathering plays a critical role on the long-term carbon cycle and stabilizing atmospherinyEoczalled
Walker feedback (a negative feedback) through neutralizing carbonic acid by dissolving Ca and Mg silicate minerals and re-
precipitated as carbonates and chert ($iOConsequently, it is important to quantitatively evaluate past intensity of silicate
weathering. There are several proxies proposed for silicate weathering intensity based on chemical and/or mineral compositic
of bulk sediments. However, it becomes increasingly apparent that chemical and mineral composition of bulk sediments i
significantly influenced by the difference in grain size as well as the difference in source rocks. However, none of previously
proposed proxies takes into account of both the grain size effect and source rock effect simultaneously.

We selected Yangtze River because it is one of the largest river in the world with over 250 gauge stations, the large variation il
bed rock geology among branches, and large ranges in topographic relief and climate. Thus we expect large ranges in chemic
weathering intensity and source rock types.

In this study, we used 21 river bed sediment samples and 42 suspended particulate matter (SPM) samples collected fro
major branches and throughout the main stream of the Yangtze River. We conducted grain size separation of bulk river be
sediment samples into 3 fractions4um, 4-16um, 16-63:m). As to SPM samples, we did not conduct grain size separation
because their median diameters range from 3.5 to i@ @&nd more than 98% of SPM is less than A0 We analyzed major
element composition and mineral composition of these samples by XRF and/or ICP-AES and XRD, respectively. We compare
chemical and mineral compositions of the 3 size fractions of the same samples to evaluate the grain size effect on chemisti
and mineralogy. We found sediments and SPM are basically composed of 3 components; one is Si, Na, Ti, Mn (quartz)-rict
component representing coarser grains, another is Al, K, and Fe (clay minerals)-rich component representing finer grains, and tl
other is Ca and Mg (carbonate)-rich component representing dolostone and limestone fragments. Sediments from the uppermc
reaches and their branches where chemical weathering is minimal, K/Al and Fe/Al of the 3 different size fractions tend to show
similar values suggesting Al, Fe, and K are contained in the same component with the same composition that are diluted b
the coarser fraction that are dominantly composed of quartz. However, K/Al of fine fraction relative to K/Al of coarse fraction
decreases downstream with the increase in temperature and precipitation, suggesting the ratipif{KXB\) ratio may reflect
the intensity of chemical weathering.

We will discuss the possibility of (K/AR/(K/Al) . ratio as a quantitative indicator of silicate weathering.
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ESR and TL signals in quartz in the present river sediments along with the Kurove river
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The variations in the number of oxygen vacancies, measured as the ESR (electron spin resonance) intensityoafnies E
in quartz, and in the TL (thermoluminescence) colors in quartz of quartz of the sediments are investigated along with the Kurob
river together with those in the bedrocks in the river reaches. The number of oxygen vacancy in quartz indicates the age of th
host rocks from which the sediments have been generated by weathering while the red TL color corresponds to volcanic origi
and blue to plutonic origin. The quantitative TL color measurements were made possible with the time-resolved 2 dimensiona
TL spectroscopy system.

The number of oxygen vacancies, higher in the upper reach, gets lower in the middle, and further higher in the lower reache
due to the inflow of the sediments originated from the younger and from the older bedrocks, respectively. The high temperatur
red to low temperature blue TL ratios, higher in the upper reach, gets lower in the middle and lower reaches due to the sedimen
having lower values. The change in the values along with the river flow is found to be explained by the inflow of the sediments
originated from the bedrocks around the river.
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Lead isotopic variations of fine particles discharged from rivers of Tokai area, Central
Japan
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We report lead isotopic variations of fine fraction of river sediments of the Tonankai area in order to provide the reference date
in resolving the provenance of hemipelagic sediment distributed in the Shikoku Basin. We targeted smaller particlesrthan 10
This grain size is important because they constitute the majority of hemipelagic sediments distributed on seafloor of the Shikok
Basin (Saitoh, 2014).

Lead isotope ratios widely differ by rivers. The most prominent contrast is recognized between the rivers draining the 1zu-
Honshu collision zone and the others. Isotopic ratios of the former, the Sagami, Sakawa, and Kano rivers?&tebéit* Pb:
18.15-18.3207"PbPPh: 15.55-15.592°8PhP%Ph: 38.1-38.4), while those of the latter are higi€fPbP%*Pb: 18.46-18.66;
207ppPY4Ph: 15.59-15.63298PbPY4Ph: 38.6-38.9) (Figure). The low ratios of the former are supposed to be the results of the
contribution from the mafic rocks distributed around the collision zone. Contribution from the sedimentary rocks of accretionary
complexes distributed in the watersheds must increase the isotopic ratios of the other rivers. Minor isotopic differences art
supposed to be dependent on the age of accretionary comprex and types of other rocks distributed in watershed of each riv
Isotopic comparison with these river sediments suggests that the sediments of the Shikou Basin deposited after 3Ma are mair
contributed from the Fuji, Abe, and Tenryu rivers.

Sr-Nd isotope ratios of river sediments will be also shown and discussed.

Reference

Saitoh, Y., 2014. Data report: grain size distribution of the late Cenozoic hemipelagic mud from Site C0011. In Henry, P.,
Kanamatsu, T., Moe, K., and the Expedition 333 Scientists, Proceedings of the Integrated Ocean Drilling Program 333: Tokyc
(Integrated Ocean Drilling Program Management International, Inc.).
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Grain and chemical composition of coastal sand in Kanto and adjacent region
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Variation of source rock assemblage recorded in the Tokiguchi Porcelain Clay Formation

TERHET A 1 T R 2 TR D O JENT (R AR R O R AR
HATANO, Nozomfi ; YOSHIDA, Kohki?* ; SASAO, Eij* ; ADACHI, Yoshiko! ; IWANO, Hideki® ;
DANHARA, Toru®

VEMKZARCEGEE TARER, 2 EACAEP A R ARE, 30) BRI WL BAFEREAS, 4 R R A B2, © 5t
A IV AR/

IDivision of Science and Technology, Graduated School of Shinshu UniveiBigpartment of Geology, Shinshu University,
3Japan Atomic Energy Agencifraculty of Science, Niigata Universitiiyoto Fission-Track Co.Ltd

i LUV BEE Y O Mg AL ) D22 2RI T H RICHEER U 72 U P BE Y S 26 D A\ IBREEARUE 5 BN E
BING, NEIEET S TARME] &, HEL S ONSRE xS THEEREE ) & ORIIBEULHEDFEET 720, ZeiT
flilc BT EILH OFRDSRE TH %,

57 B2 WL Fi SR 0D Sk 71 A 9 B M g, smEU L U 7= B RS D S OFR HEREY DG X - TIE S N= Al BEM:
MEEN TV S, HED S AT & 75> 7215 O B L OIREE R IT T 5 121 Id. Z DHIJE O HERSEREE O HEREHEAE
EHETE L. ARSI Z RIS A S T e TH B, Z T T AWSE T3 s 10 1 O b e HEREY) 72 5
FrEtE Va0 U-PhER EREDOME CEHRZIE L. ZORIEE &2 50 DZRREIC DOV TG Lz,

s 1 ) S L e B B e BB O/ NGRS HERS U 72 RICTRES D S 2 i cd 2 (il - B, 1989,
TR DR EIC & D 10MagigicERE Nz EZ25Nn% FaLE, 1999, W, T 1R+ O HErk L
DG OMAEDHS M EN B L e bic, LA tEIch HHENFET S 2 EMHLMCE N, HEREREED
N SN TWA GERY - &1, 2014,

U-PbEARIiE, ZRE0L - HLE L CTHRER U 7 B HEREY) 72 - o WS LS EARERAEIC U C 1km O3z L7z
B %, ALEDHTIIT R R FHEEZRE D ICP-MS &S ARFHZAERE O XRF 2 H Ui,

Z R THRE L 72306 Tld 70-90MaZz R hiFEENZ < . 75-80Malc Bz ¥ — 7 %7”"9, 200, 1700, 1900Mad
FRZRTKTFERDONS, —J5, LN TR LU /2B Tld. 12-15MaZz R 9 ki i 2 <. 1700, 1800, 2900
Ma DFERZRT R FE T ENS,

TEEHEREYI OMETZMHAR. FFIC REE/SZ— 13, EuBE DAL, O0AMbAaLREH - 2illaH e Fmld 3
ISRZ—0 EuBH ORI b U ACEEICE T 2782 — YV E TRA RN Z— 3 VRSO BN,

R TR, B (LIRfER S 5 68-72Ma HR)II{ERYS ; 56-86Ma IR ; 58-85Ma  4EHIE A, 1962;
Shibata and Ishihara, 197%uzuki and Adachi, 1998; (LI - /N4, 2009 . EiRfERE (17-20Ma; fEEIEA, 201D
DERZEPREEINTVS, TNHICEDIFE. 70-90Maz R ki FRHI M ASEIC. 11-15Ma% R 3R FEHIFHR
JERER O NILRYEYI B 2 W id I8 IR 1 O HERE LA I HERS U 72 A I R I 2 AT REMED D B0 JRARRERAER D
FERZRT R, EREPERDENSD VYA V)V EHEEEI NS,

—J7. 2RI e hbghl e Vo 7 Uiziic BT, Db ay OERBIRIFREORRIF K E L Bk, ZTNT
NOHERYI DT AR RITIAMBIC Bz > Tz EHEE I NS, REENRZ—VICHZHEYIORFEE ZHTH O . AWK
DFEZRE LTV, TNE T, fi LI EEH b MHRIES & HEREX ORI E SN TWiz (121X Fujii, 1968,
UL LS BIORERGRN S, RCHEX TH-> TH . MHETREOMEHIIHBEICE L Uz TREMEAVRE S Nz, BIA R,
BEGKRDOEIKIDBEEICZE L Tz ATREMED. 2RO IDKRDES T 2 MBS HERE R DM E L Tz T REME 24
JEITNEE WA D, MHATRO B IR Z 59 2 1 IE A 2 BEARIC RAEE 2 08B0 H 500, NREHERE A TldHE
RGO ESRBUEIC X > T, RIS N2 BT HOTR AR R % 120, B ARIRRT SR EE W 5,

B, AWZEIE. K 26 FEHEU B E SR THE R EIZE MG RE R BT ) G E T
FIVF—T) CHELENTEREO—ERZMEH Lz,

SCHR

JEHE, 1967 Hhgk H #, 18, 1-19.

Fuijii, 1968, Rep. Geol. Survey Japan, no.230.

BEMEY - 51, 2014 M2 121 RS R, 252.
Miki, 1939, Bot. Mag. Tokyo, 53, 239-246.

Faply « B FARFSE 27 L — 7, 1989 MR EiH, 36, 237-246.
fERIZ A, 2006, HI'EME, 112, 459-468.

THEEIZ D, 2011 B, 117, 476-481.

Shibata and Ishihara, 1979, Geochem. Jour., 13, 113-119.

1/2



Japan Geoscience Union Meeting 2015 (0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]“P .

Geoscience
Union

HCG35-05 21105 FFR9:5 A 27 H 10:15-10:30

SEHIZ A, 1962 Hi13H H ), 13, 317-320.

Suzuki and Adachi, 1998, Jour. Metamorphic Geol., 16, 23-37.
AT, 1964 HiGf#H 7, no.203.

(L« ZhH, 2005, M FRF SRR, 53, 15-28.

T HNE A, 1997 HuEkak SR~ B~ 2 5 |, 584.

Keywords: Miocene, Chemical Weathering

2/2



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘sl—fim

Union

HCG35-06 21105 FFR9:5 A 27 H 10:30-10:45

R HR TR 57 TR g D IS 3515 B ARk & RS L SRR pk _ _
Geochemistry and Clay mineralogy of Paleosols in the middle Miocene Tokiguchi Porce-

lain Clay Formation
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Cyclostratigraphic analysis of the Middle Triassic bedded chert sequences in Southwes
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Milankovitch cycle recorded in sedimentary rocks provides a high resolution and precision astronomical time scale throughou
the Earth history. Bedded chert sequences of the Jurassic accretionary complexes in Southwest Japan have a potential for
template of the early Mesozoic astronomical time scale. Although astronomically paced sedimentary rhythm of the Triassic
bedded chert sequence was detected in the Inuyama area of the Mino Belt, central Japan (Ikeda et al., 2010), the validity requir
detailed stratigraphic correlations to other Triassic bedded chert sequences in Japan.

In this study, we investigated the sedimentary cycle of the Middle Triassic (Anisian) bedded chert sequence in the Tsukum
area of the Chichibu Belt, Southwest Japan. The study section is located at the Ajiro Island in the Tsukumi area of the Chichibt
Belt, Southwest Japan. The depositional age for the bedded chert sequence is Middle Triassic (Anisian) based on radiolarian b
and magnetostratigraphy (Uno et al., 2012).

The average duration of a chert and shale couplet in the Middle Triassic bedded chert of the Tsukumi area is ca. 10 kyr. Thi
duration is inconsistent with the ca. 20 kyr duration of the precession cycle during the Triassic, which was confirmed by estimatec
average duration of a chert and shale couplet in the Triassic bedded chert of the Inuyama area. The dominant cycles in a b
number series of thickness variations in the Middle Triassic chert beds show approximately 2, 5, 10, 40, 200, 300 and 400 bec
cycles. Given that the average duration of one chert and shale couplet is ca. 10 kyr, these cycles correspond to approximate
20, 50, 100, 400, 2000, 3000 and 4000 kyr periodicities. The periodicities of the Tsukumi chert are consistent with those of the
Inuyama chert (approximately 40, 60, 100, 140, 240, 400 and 4000 kyr).

Previous palaeomagnetic studies have revealed that the Middle Triassic bedded chert in the Ajiro Island section were deposite
in the equatorial region, whereas the deposition of the Inuyama chert occur at relatively higher latitude. If the interpretation tha
rhythmical alternations of chert and shale beds are paced by precession and eccentricity cycles is valid, the average durati
of a chet and shale couplet from the Tsukumi area might reflect the semiprecession cycle (ca. 10 kyr) in the equator are
caused by biannual passage of the Sun. However, the phases of the bedded chert thicknesses in a bed number series shov
clear relationships between Tsukumi and Inuyma areas despite bio and magnetostratigraphic correlation. Further stratigrapt
analyses will be required to estimate the paleolatitudinally dependent patterns in the cyclicities of the Triassic bedded cher
sequences in Japan.
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Seismic geomorphology of Mlocene shelf-to-slope depositional system in the southeast
ern part of the Tsushima Basin

VO] 5 1 SR R L BAS A L BRER Eh L Rl A L SR A R R BAE
EGAWA, Kosuke* ; SAKATA Genki' ; MIYAMOTO, Hiroki ! ABE, Yosuké ; MATSUURA, Shinjit ;
IMAMURA, Tetsuml1 HARA, Takaterd AKUTSU, Toru!

REa| i P Y SR =T a
HINPEX Corporation

We report three-dimensional (3-D) seismic geomorphologic features of a shelf-to-slope depositional system in the southeastel
part of the Tsushima Basin, offshore Southwest Japan, by using the 3-D seismic survey dataset of Shimane-Yamaguchi-oki. Tt
studied Miocene succession presents seismic facies characterized by incised valleys/channels and subsequent multiple stac
slope channels from shelf to slope, with well-developed clinoform reflections. Such seismic aspects strongly suggest the deve
opment of a prograding delta system during Miocene time similar to offshore South Korea.

F—U— R BRI, 3 DT RA, 0 S HERE, REfll —RimHERE S R 7 L, it

Keywords: Seismic geomorphology, 3-D seismic survey, Tsushima Basin, Shelf-to-slope depositional system, Miocene
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i

(iﬁmﬂé I B - HERE - P2 (L 7 ot A O - BUIK & i
Developing process-oriented studies of tsunami- induced erosion and deposition, and mo

phological changes: A brief review

BEORED Y Bl e 2
SUGAWARA, Daisuké* ; NARUSE, Hajimé

VEERE, 2 5URE

1Tohoku University?Kyoto University

FORHER RIS O JLHIFIC B 5 KBRIRE - REHZ &5 L, HEZWE T 5. ZOMEREROMG & HERE
EHDOET IV, B - BERICE T 51525 T 2 FETH 5 1IN0 T, FEEOHER BAEH O/ &Y 72 BEfE
X (Goto et al., 201%, (S O E AP OB X 2 BN IE - BFREREOZ(EOMIAICB VW TE A TH 5.

i’ﬁi%b‘6(%(15’2@ﬁ%5ﬁc7%ﬁ2h%b‘bi’7’ ANATr—ATH 5 EBONS. HlZIE, 2011FEDOHILMEE O, =k
FEEBO IS TR R OHEREZE C S8z Th 0, FEMEOE I ITHERYIERICES L Tuhiane
HoNBHT LN, BEIASHFHCEI>THLMNIE>TWS (BRD, 2014. ZO%E, HB—IHICEET 5 [ERIGHEREY
SIS TERL.

A & HEREYI O BIfRICR U T—EHM O H 2 ROk a 8 ek, I - N EHERE T 0 & RS9 2 #fig & s
WARAIRTHAS. I & HEREEREE 2 (il U 72 BUEE T IVIC X B T a b A0, BHSROX A FI 7 AREA, HiK
HEREY) SO A IR 72 iR S B R DB L 75 5.

HU OHERE ARIWIZE MR E - TLUK, FHC T D 1091 EOMICE S Nz &7 — 2, HHEREYICE T 5 40
MRZED B L Ix> TE LR, BUEET IS X BATICIEHA SN, HRICHT 2R 4 OMfEzmn X8 TE
fo. BIZ MG TFE T, BED D OHEREYIMERA ORI, HIEIC RS X NI 7 HEREY A TEREDS, TSR OB
EFIVIMER LTz 7O A THBANETH % T LHRENTWVS (Sugawara et al., 2004 7z, HIEHEREYIZ X — X
A b EHLIT AHMAER L TWA T LIIIERHEMENTE D, b, ﬂﬁﬁ@?i?ﬂiﬂ}?%&?@E@EL?)E’?ﬁbcci/iEﬁ@%ﬁﬁi
J15 < IKERZE T 02 AN T B aTREME MR S N, BUEE TV Z WD 5N T2 (KiliS, 20149.

IRE LT, BIREETNEEEIE, HRZEHGWICHRT 572HI1CiE, 7— X O « 1EH, <R ELEIED
MiEla EHZ 2880 H 5. BT —2ORZEE A TZHEROET VL, ETIVOMGRICET 5 - 2O T —XH
BEBNIIEE T LD, MROHEEZREORICK S LEDNS.

F—TU— B HEHERW), HERHER, BlEE 7V

Keywords: Tsunami deposit, sediment transport, numerical modeling
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Palaeoseismic signals in coastal dune ridge systems
Palaeoseismic signals in coastal dune ridge systems

GOFF, Jamés¢ ; SUGAWARA, Daisuké
GOFF, Jamés¢ : SUGAWARA, Daisuké

LUniversity of New South Wales, AustraliZlRIDeS, Tohoku University
LUniversity of New South Wales, Australi@lRIDeS, Tohoku University

Palaeoseismic research in regions adjacent to active fault zones has traditionally been concerned with identifying geologic:
or geomorphological features associated with the immediate effects of past earthquakes, such as tsunamis, uplift or subsiden
with the aim of estimating earthquake magnitude and/or frequency. In a palaeoseismic context, coastal dune ridge systems &
invariably used to infer relative sea level change, be it by uplift or subsidence. However, on a catchment-wide basis, researc
has linked a sequence of environmental changes such as forest disturbance, landslides, river aggradation and rapid coastal d
building as geomorphological after-effects of large earthquakes (Figure 1). In this model large pulses of sediment created b
co-seismic landsliding in the upper catchment are moved rapidly to the coast where they leave a clear signature in the landscay
Coarser sediments form an aggradation surfaces and finer sediments form a new coastal dune or beach ridge. Coastal dune rii
systems are not exclusively associated with seismically active areas, but where they do occur in such places their potential use
palaeoseismic indicators is often ignored. Data are presented from sites in both New Zealand and Japan to illustrate the conce

First, a well dated suite of coastal dune ridge sequences in SW New Zealand are shown to be linked by a series of geomorph
logical processes to large ruptures of the regionally significant Alpine fault (Wells and Goff, 2006; 2007). These fine resolution
chronological sequences were achieved using the ages of trees from the ancient forest still growing there. A time lag of 10-5
years between earthquake and dune ridge formation attests to the short sediment transport distance from the mountains to |
coast ("50 km) coupled with high annual rainfall. Second, these data are contrasted with evidence from SE New Zealand where
longer sediment transport distance from the mountains to the coast ("150 km) coupled with lower annual rainfall causes a time la
of 150-200 years between earthquake and dune ridge formation (McFadgen and Goff, 2005). Differences in coastal configure
tion and a lack of native forest chronology complicate event chronologies but additional geomorphological indicators and humar
responses enhance interpretations. Third, we investigate beach ridges of northern Honshu with a focus on the Sendai Plain whe
a study carried out following the 2011 Tohoku-oki earthquake and tsunami reveal a regional picture of the seismic driving of
beach ridge formation. More work needs to be done but the initial results are both exciting and have significant implications for
understand the palaeoseismic and palaeotsunami record for the region.

References:

Goff, J. and McFadgen, B.G. (2002) Seismic driving of nationwide changes in geomorphology and prehistoric settlement ? ¢
15th Century New Zealand example. Quaternary Science Reviews, 21, 2229-2236.

Goff, J. and Sugawara, D. (2014) Seismic driving of sand beach ridge formation in northern Honshu? Japan. Marine Geology
358, 138-149.

McFadgen, B.G. and Goff, J. (2005) An earth systems approach to understanding the tectonic and cultural landscapes of linke
marine embayments: Avon-Heathcote Estuary (Ihutai) and Lake Ellesmere (Waihora), New Zealand. Journal of Quaternary Sc
ence, 20, 227-237.

Wells, A. and Goff, J. (2007) Coastal dunes in Westland, New Zealand, provide a record of paleoseismic activity on the Alpine
fault. Geology, 35, 731-734.

Wells, A. and Goff, J. (2006) Coastal dune ridge systems as chronological markers of paleoseismic activity ? a 650 year recor
from southwest New Zealand. The Holocene, 16, 543-550.

Figure 1: The seismic cascade of physical and human environmental responses to giant earthquakes (after Goff and McFadg:
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2002; Goff and Sugawara, 2014).

F—Y— I Earthquakes, Tsunamis, Dune ridges, Landslides, Rivers, Geomorphology
Keywords: Earthquakes, Tsunamis, Dune ridges, Landslides, Rivers, Geomorphology
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e RO TSR _ .
Equilibrium condition for high-concentration turbidity currents

I e
NARUSE, Hajimé*

P RUSRE R A AT TR

LGraduate School of Science, Kyoto University

AW, FERERETRD R E N5 5475 5 CICRN O Rz FIERINICMETS 2. —iic, HEDRERO X 5 &
FEDHENTH > TE, —HIROTAEEE IR A % T N TERY. UL, TREROFEDFRNO I HEE
HEZED, TOHENRMRNOELRZIINT 57D TH 5. ELmNM R E N5 &, KT HEOIRIER AN L
LT B T LR D, MRE L THRN SR ERELT 22 e AT 5N2DTHS.

L LAEDS, AWIZeE, FEERMICIE 309FEE D EBEORNDMERE NEGEENH 2 C L ZIHLMC LTz, T
DK D 75 IR ETAER ESAT X, TYRIBEIRIC X > TR OUBEREME T 52 LI K DAEL . IERICEWELTR
HHEN T %)L F—B K OB W IEBIEIRE 2 RAUC 5 2 % &, HERIPIOKTHID © O T & FSTIRIC X 2 IRBEE DK R
WRIT 4T« T4 — RNy JG|ERT L, AL 30%FEE D s THERYIET T « YEREEDRY 0 & 5 FHigHES
%. TOXIBFMRIMTET Z72iciE, (1) REAVNEWT & (<200 m), (2) FHIREDNENT & (>20%),
(3) FoENHNT E (55mls) R EDNRELNE LS.

PER, EERICIEEEEDOE D LIIREDOEDNH 2 LIEINTERLD, BE2DDXATHFEL, TNETN
EDEK S BENTRETZOMTOVTIIERE N TWih o, ABIFRIE, mi&EDEOHIIPSEFIEEL TS T
EERPSMCT 5. HIGEFIEETRO X 5 SRR D S A LsihoRa, RERiEO» < S L T & KRR
fRcE EEx o XNl 5. —7, LAMDSRELUERTROSGE, FIHEEIL 50%zBA % LEIn, #BE
ST XS TEEREDOE IR N U2 EDATHETH .

—fic, HEhOSEERETRHERYE, RO Ny TNy MUEES RO EEZLNTE. MK THB T
CIIAMADOKREFIET 5 X5 72H, HFPICEENZMEIGR NNy FA—RThsdLEZD L, TOFEIIM
HEIND. EEERIEIERICEVEGEABISHZRFD®, /& ZAEORIED 150 p mEETH -/ LTS,
HRELL DY A XDk 172y Fu— R TEfdT 2 LIETHETHS. —7/, w77y MUEESMGE, R 0izilE
WOURRE N U B S 2 U SARYE S PSRN D ED BRI S NI 8 EZ B T & T, RIRAAIRETH S, 74D
B, ARWZEORRIE, HERICASNE X— XA N2 Efifd 272 HDHEHEE UTIEHT 22 MW TE 5. 5%, X—
EXA NOFUEA 28— 3 Y2 T BRI, TERERrmE ) O LR RIS B R ER L B> T A .

F—U— FRER, 2 —E XA &, Tk, i, Lk
Keywords: turbidity current, hindered settling, turbulence, suspension, turbidite
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ISR RIRORE) - HERDRFED €T UL & KRN DIGH o _
Modeling runout and deposition of dense granular flows and its application to pyroclastic
density currents in nature

Y G
MAENO, Fukashi*

U RUR A B2
!Earthquake Research Institute, the University of Tokyo

Constraining physical parameters of pyroclastic density currents generated by collapsing of lava domes or eruption column
is important to assess volcanic processes and hazards, but is a significant challenge because the mechanics of pyroclastic gr:
and their interactions are incompletely understood. One approach has been to exploit the thinness of the flows relative to the
length by employing a depth-averaged description. A key issue is the granular friction law that is introduced into the models.
Recent laboratory studies on granular flows suggest that rheology can be described by friction coefficients. Variation of the
friction coefficients related to physical parameters such as shear rate and pressure is captured through dimensionless numb
(e.g., Maeno et al., 2013). Under the shallow water assumption how well the friction models work remains unclear when appliec
to pyroclastic density currents in nature. In this presentation, | will introduce the shallow water model of granular flows with
different types of granular friction laws, and discuss their application to natural system and related issues, taking a case study fc
Soufriere Hills volcano, Montserrat, Caribbean.

Recent dome collapse events at Soufriere Hills volcano provide good examples to study the dynamics of pyroclastic densit
currents and to examine granular flow models, because of abundant geological and geophysical data. Here the 20 May 2006 la
dome collapse and resultant deposit are focused. The total collapse volume of the 2006 event wés &AMioh about half
was dense granular components (Trovimovs et al., 2012). The seismograms showed a prolonged buildup of increasingly larc
block and ash flows lasting “90 min. The most intense phase that produced the main deposit occurred in 35 min with two marke
peaks. Based on the collapsed volume and the duration of seismicity, an average collapse rate can be estimated@b be 4.7
m3/s. On the other hand, the submarine deposit is characterized by an elongated shape in flow direction and by levee-like facie
The deposit shape was very different from that produced in the 2003 event where collapsed materials 3 Wad/reteased
in 2.6 hours with an average collapse ratex1@ m?3/s, and the shape of proximal submarine deposit was characterized by
semicylindrical, steep-sided lobes.

To investigate the factors controlling the shape of the deposit in 2006, the 2D shallow water model of granular flows with
different types of Coulomb-type friction models is applied to the terrain of the Soufriere Hills. One had a constant friction
coefficient, and another had a friction coefficient that depends upon the dimensionless inertial nyrobénd motion. For
source condition, a constant mass or a line source with a flux function were used. Parameter studies were carried out withi
possible ranges of parameters such as volume, grain-size, and friction angles. Wheepeadent friction model was applied
with a flux function and specific values of the parameters were used, the characteristics of deposit shape can be reproduced. T
I-dependent friction model works better after the flow passing a slope break point where slope angle is equal to the friction angl
at zero shear rate. Our results suggest that coupling effects of discharge rates, slope and granular friction properties may exple
the different shapes of the deposits produced by dome collapse events at Soufriere Hills volcano.

References: Maeno, F. et al. (2013) Physics of Fluids, 25, 023302, doi:10.1063/1.4792707, Trofimovs, J. et al. (2012) Bull
Volcanol., 74, 391-405.

ST — R KRMA AR, £ > 7, okt
Keywords: pyroclastic density currents, granular flow, modeling, shallow water theory
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8=« 7V 2 2RI 381 2 B T O o)A & HERTEAE _ _
Distribution and its sedimentary process of river terrace deposits along the middle Kali-

gandaki, central Nepal

i SR I A A 2 i B3
YOSHIDA, Takahlrd* : SUGANUMA, Yusuké ; SAKAI, Tetsuyéa

VISBWIIORERERY:  EARARIZER, 2 ENT RO, 3 BRAY: eI AR
ISOKENDAI University, School of Multidisciplinary Scienced\ational Institute of Polar Researct§himane University, In-
terdisciplinary Faculty of Science and Engineering

FAw MEENS TV MW LA > FEFEANERNDW)TH 2 A A2 ZF)NOhFsIcid, BKE O
M 300 Mz g KR EDMFET 5. BTV 23N 2 0] 1| DB Fr OFEEIT I AR i A B0 K AT i A
IKE WS TR A X R DR B L TV 5 LWV Teiliifihid b (Takada,1992. Schwanghart et al,2p14% V) /7 > &
FHFRIE DR Frlc DWW T & IKIEMEROKHEREYI T H % L DT 5EE SN T3 (Yoshida & Upreti, 2014. LA L, %
VA2 R F it OB B B9 % et iise T % Sharma (1980% Yamanaka(1982) 1 Ek DI /34 & Hhul & L/’C
W5, ZFDT, BOMBIIOHR SN T2 THD, ZOMHRRREE M TN THEN. ifl ER T DXy
R BT EFHFICHE DV TV A 728, EEEEMIS G ORMMNS 2. £ T, KHZETE, AV 77“‘/5'“3&—
NI AR D B Fr i O HERDEFE & Z DORIFZ fRIHT 25 & UL TH Y AV ZAF)OHhE (X227 7 LNR) O RHEHD
e, REMEEOHERZNREEIB ko7, ZOMEE LT, LUTD3EAHLMNICK STz,

1) B TO GPSHIE & GISIC X 2 HIEWTHAERR D SMERDER X 73 728G U, 2O &M SR & E 2 51
BEEION B o7z,

2) H—OfE LS N TEEREMEEORMEI DR EE 6 DICHIR D TE, ZOHITIZBEF RO FRMERE
YL ZRED AR, BIROX S ANy MO EEERHEYINEENS L ZASMC L.

3) AVHVEFNARGE SR E DG TREBRJEONAZENEDENE T D, ROUHERTEO 2SN
WRBENS.

DUEX D, ARurZethiso B i ORI 2SI HERS U 72 S R HEREY) 72 & 2 7 O HERDE A 13K T Stk Ay
G UTznlREMED @V, 511, S OEEERMEREYICTER U T2 OFMAHERDER, B, BXUHRERZHRE L
<.

F—T—F: XTIV, YR WKE T
Keywords: Himalayas, Kaligandaki, River terrace
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FVURLIZIANC 3503 2 FIAR 1S3 C D3] ple B TP K & i 22 Bl s A
Late Quaternary river terrace development and estimation of vertical crustal movemen
along branches of the Tone River

AR 282 T HHEBE 2
MORITA, Yasuhikd* ; SUGAI, Toshihikd

VRO AR AR AR S R R B2 I, 2 B UR SR AR BB R AR TR B SRBR B A« BRUURSAR
PR R R R R A B ()

IDepartment of Earth and Planetary Science, Graduate School of Science, The University of?Takyartment of Natural
Environment, Graduate School of Frontier Sciences, The University of Tokyo

EI=1=—4
H 51

A B R 2T BICIE, B2 A LA — U BIEICHIERZRY, eAe, #EEr, #HEAN 7 7a—F505
. PIHPATIEDE T T & W RLARTOHFRZEZENC DWW T, HIE2A « B AIREIIC D S HEE D AR TH 5.
CNE TR EICHERERTIC X BFHIEDN AW SN T E Jz (Il - BTH, 2001)  #ERES O [HYTHRO 7370 S & TR
CGUIROIL—RA R T 7 75ipkiEZ & L1, [HTTHIE IR LS OHFRZB A HEE SN TE . L L, BB ED 5
LI WARESS TR D72 5 BN D % .

AEETIC B TR DO S E A MICEH T 2 75E0AN TH 5. AFOLKUREHKEED & & TIEEFLIO A RMERT
FERNERENS C EZRHRICT 2 &, HZKIHNTIRE NIzl & ROKIIER S Nz & DbEic k> T, 104
ERr —)VOHRESEZHEE R REL 75D, T DJ71EE TT(Terrace to Terracgk: EFHEN TV S (F1L - M, 1992) (%
T - &M, 2011) TTIEORILUE, WRESHIC & /KELH OFEN N ST L Z2iifdlc# 2 5Nz Dury, (1959) H i
(1977 DXIREERET IV TH 2. L L TTIEE—MICHRETIC E hDIE %1% EMKELT OFEN N TIC x> TV
X, HFRAHEIHMEORENME R 2 EEZ5N5. K —BPKIR 7 —)VORZ(RIC BT, 1)1 ORmBRZ
BEERBICANZHNEND D, TOKDBEHND, TTIEOMAREE IR ZH S 72 DR RHFENRETH 5.

WL EmN

WRESB O AT B2 TTIE T~ v E 27 LIzehid b (7], 2000) ARFFEICB W THEEZREZRTHSENDZ <
DI RMEWTIHE 2 3 PIBEEOE & U THRIIIC B U TeiigE e 5% (A% - ZHH, 2011) TS5 DR EARE 2 A ED
¥, FETRICHHI N TOROHNRES O RGN Z L OEm 2 iHET 5 T LD RE L 725, NEEERT TT L& H
TEZHPAEIRT ST ENAMEOHNTH D, ZDT LICK D Z L O TOHRETROFHME TR TEEIC K 5.

LiEAWaRes

AW CIEH R EHTE N2 KR EN TV A MR CHE 21T /2. 9 24P EEHFIC K O IR 21T,
o L—Y—llggsz B amotb&stilliziT> 7z, £EOZE S 77 775 EDRKIE O F LT Z SEM EDS
ZRWTHNT Uiz, 2 U TSR 10m D 1:25000HH X% @ #R b 2m o 1:2500488 5 HEXIC & O B ok
et L, i) R & BR Fr i O R I 2 VERR Uz, ERELE S OFHIIC DWW TIE, S HEREY) G g D5
BEMHTERWVEED, TNOOBEROFEZ TELMOMOERE, MREAHEZ EMICFHMiTE5 K51 Lk,

iR & EE

PAEHIKIC BT, FHRIEOPAE 51 AT KLIKDEED 5N 29kaDFERDBHI TS, Z D R EHE THED Rk
MHEA TS T EREREORNTED SEAINCHNTT 2 &, hhEREmIE, KOABICHFEELIZEACRTEN TV
WEATER P &k 0 i <, BREEDKILETNCIE R E NIzl TH % LHEE I NS, PO MIS6 DIERTH B LT HETT
fEld 19-29mT MIS6-2 TO A HRA T B 0.14 - 0.22 mmiyfEE TH % EHEETE 3. Ei i TR E O
FEMNR L, S 3BRICHIT T NmRE MR L OEERHNIE MIS 12 2 A X TS alieEnH 5. wERHICITREZ
NI OB REDEFE L TWa. @B EEE TGy > 7)) V72170, OKB K O Hv EHEIIE N 5 B o
FARZ KK AHIC K DIRET B T L2l i

S OFE

AWIZHE TT IEOBEAR SRR E A S 12 ORI WS MED) TH B, L L SERZE S gD
BRSOV TIE TICEERD Y2 L IEF AT, FAREIC DO TIEHERED 5 OHEREE TH 2 720, &
BOFEE LT, FRIRERINOMHEREDZNETHEHEEZTVS.

5 R

/Ntlt—Z « HTHIERE, 2001, HARDHEREE 7 T A, BHEURA R,

LA - MO, 1992 Hi2AMERE 104, p809-826.

LT — « HAIERFE A, 2011, 5171178y 7 L2 %% 18(2), p51-61.

Dury, G. H., 1959, The Face of Earth, Penguin Books, Hamondsworth, 251p.

HE, 1977 HARORE K & Hk, ‘S, p163-169; 222-230.
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Keywords: fluvial terrace, TT method, crustal movement, tephra, longitudinal profile, Kanna River
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FLG A1 & 3 5 AV |1 350 3 DR O R
A numerical model for predicting alluvial cover in clast-rough and clast-smooth bedrock
channel

Frb ot o SR 2 K BT 2 =) — == 3
INOUE, Takuya* ; IZUMI, Norihiro? ; SHIMIZU, Yasuyuk? ; PARKER, Gary

U et ERBIFIERT, 2 JEHREREEREER T TR, ® AV A KET —INT « v U=
LCivil engineering research institute for cold regiohBaculty of Engineering, Hokkaido Universit§{Jniversity of lllinois at
Urbana-Champaign

AN BT B OREmANR, Heande (e & AR EOt) OfHREEE LT RMCET IV
ftEnTws. LAL, SREROHMESPHERHEAICE X 2 HEICOVTIESD > TOWRERWETHZ . AR
W, FHES TR EDARERMOMMEZEZ GG OB O 2 /KRR 2 W THE L. Z0%, £
BRAE R U GRS AP R D) Z2E 58 U7 il 2 e BIERTRE T V2R L, FXHHE &4
Wb a2 2t LT DRE 21T Tz

BERTERRIC KD &, 1) #HEAEARKOMHEN NS WEENELES 5 2) FARIKOMEDEIROH
JEX D REZWEE (clast-rough bedrock) #7EEI & IFAIPERICIE U TIRAICIENNT % 5 3) clast-rough bedrock: 31T
M ENZ NS, SR L WHTNEE LI BN DNER SN, INDOAL Y RIE MRNMeET 2 5 4) ABIKRD
FHEE DHOREIR OFLE & 0 /NS WIS (clast-smooth bedrock) 722 # s L IZMERIC, @ OWHEERTE Dy F DR E
N3 ETIC, R GHMENRELZD, —EWHSy FHMERENS L, RRICTEETMERNER TS 5)
clast-smooth bedrocdk T, 5ERXRFTHEEIRD D TERRMHEIRNDER § 2 6@ & 52 RE IR b e 2B a IR
BRI HMERIEARD, XTI ANELS.

F—U— R A, hERRE, €7k, iRk
Keywords: Bedrock river, Fluvial geomorphology, Modeling, Sediment transport
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