HERWI AR 0 et 2 i

B&8:jpn

H AR

~EH: 2008-01-25
*F—7—FK (Ja):
*—7— K (En):
YEENE: #TZ, {SEA
X=)LT7 KL R:
FlE:

https://doi.org/10.14945/00000377




PR ARCEHIRBIEDF RS 28 (20014E 7 B)33E~44E
Geosci. Repts. Shizuoka Univ., 28 (July, 2001), 33-44

HERYRAE N PRITRE

woE E W

Hydrodynamic analyzer for sediments

Nobuaki NIITSUMA!

Abstract The behavior of sand vary hydro-dynamically with the Reynolds Number range
from 1 to 1000 for grain size and settling velocity, corresponding from laminar flow to
turbulent flow. Hydrodynamic analyzer is newly developed using small inner diameter
settling tubes, four sets of photo-detector, and computerized auto-handling and analysis,
for the reconstruction of the sedimentary environments based on the special hydrodynamic
characters of sand and sandstone. The four detectors can measure the changes in the
settling velocities just after the sample is dropped and caused by the hydrodynamic
interaction with small inner diameter tube.

The analyzed results are shown on the computer display during the analysis. The
analyzer is enough compact to use at sampling field and field station. The photo-detector
is composed of high luminous emission diode and phototransistor. Logarithm of the
detected signal of phototransistor corresponds well with the amount of passing sand
grains. The dispersion correction is made on the detected signal for the distances from
falling position to detectors.

The glass beads experiments show that settling velocity can be converted to the
grain-size using equations of Stokes, Allen, Karman and Newton. Two equations for the
conversion are inserted into the four equations, based on the relation of the flow resistance
and Reynolds Number. Using these equations, weight base contents are calculated from
the detected signals.

The measurements using the new analyzer show following results. 1) The grains of
beach sand from the surf zone have normal distribution for the settling time, not for the
logarithm of the grain size. 2) The sandstone of the submarine fan-delta sedimentary
sequence in the North Fossa Magna can be classified into five types using the grain-size
distribution on the logarithm of the grain size and hydrodynamic behavior. 3) Special
behaviors are detected in the hydrodynamic behavior for turbidites and sediments with
strong bioturbations in the submarine fan-delta sedimentary sequence.

Key words; sand, grain-size distribution, Reynolds Number, hydrodynamic interaction,
settling tube, settling velocity, beach sand, turbidite, bioturbation
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1<, RiFEEE LTt - EfisnhTtso, Aokt
EHREITEREEREEZT> WA, I o OHAER
2o WT OISR A HEREY D S iEE T 2 E, HERRIREEIC
SWT O AR LEH 5 2 EAEERICEA S,
KL TR ORI B 283 2113, HEREYAS
BROREHFVIERBLETH 505, EIRT & FEE,
B E DN FAR T TE IR s R T & 5.

TEREE I X 2B OREIC BT, FEHRAICL
BENSEL 2 1E0 T, HEENEE L ORAETIFNIMEA
ERDEC 5, HEREWA B2 &, HHEREOHE
I & = THOBE - EBLT 2 o IT, BA ISR BAEE A
L, HEERE LTS, ZOmBEEREOELL,
ARSI EER T 2 o ORBER & LT
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HERRY) DR N F B RAITIE

PER D O HEREMI D IR IS IR E A W I IEBITh 1
TEH, WEREEOHBERAERIT R, TEX5
EFURLOREBESFHINTE L (Gibbs et al,
1971; Gibbs, 1972). HEREYIKF0 LIRS 2856, L
TEWT LR UAEOKRB LA ANRS S IFHIEES
W, ZORFibEERIET 5 BRI, MBERGE
DRI TERIEETIRIE S 205, LMK TR ISR s
ARG I, WEEL OMBEIER & IbkefE LRI
RKORDIEEEEH L TOFET B E &b, BRIT
BRI 3 BR-ILREBIRED A TICAE T, EBEOK
FIBREEELEZ A0, ARETRINSD
MEERAZEEWICRIE L, HERY ORIKIZERIRETIC
fdifid 5 C & AREST L. HAMFHHRBERS NS
NIFNSVEETEERD T, NNIROEENER] & 12
5. 1L, BEEBESE S DI, D & bEE
REROKERIMLETH S, MEEHOLBEERICX 2
R, BOBELZABELHVWTHERET A itk -
TEEBMICIEITTE 3,

FARAELEE LCAERTOEE!

BIE NI, BAOHMBREIECHERE» 5%
WMah, EBZECELRBRONTRE - BFbEshTo
5. AEEBRIEFCESNAEREIBOATED, KEL
WME,» SEESEIRE N E D D, AE « BRI
HEEG 2 T EMBWL, Ll, 20#EERC, Ao
RIS THONE L3 TH 5. BIEMEENICRED
HLiky, BAOERCEDAS, AERIES 2V iEF
BHEL7-BIcEBRrcRIERTENIE, £ ORIE « iRk
BicHox, RHOBFRIATH T E5afgiicic, &
BRI X 2 RBORERRE 2B L0 TE 3,
F 1, HBEHATLAKRT 3BOHEE « HEHEEUS# OBE
WWEEREHERTCEHETE S, CoBEHE
A B0, HIEEOKREXE, FcEBHLALDER
WCHE A BIRE T, MRRENLEL, BIEMEMET, Al
EHH 5V IFAIEERICETERNSET - BRI &0
TEROLNEIENEENS.

BER, VWO TEX R RORKBELZHWARIEICR
KEREANEE LTORD, NORLEE X 5 HEE
SFEMEEHEZRIET 2 RETHINII/NITINA LD
ERICEZ B EMTE L, EEDOETHME - STEKD
REICLH-T, NETEFEHEOFVEEBIC X > THER
Ik 2 ABAIESTREICE > TETVWE, 6D
BEARLTRELXEBRE - B ELIcoTHiET 5.
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E1 HEBEYIRASIEETEE O, Schematic diagram

of hydrodynamic analyzer for sediments.
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X1 AV I/ BELNT AHEBYREIERTEEOEXHMERS T .  Quantitative responses of the
photo-detectors of the hydrodynamic analyzer for sediments on the concentration of ink solution.

BIEAIE SEEEDLHTI(V) B TI(V) 1 vy BE
detector complete shaded no shade concentration of ink
1 /2 1/4 1/8 1/16
1 0.020 5.825 2.220 1.120 0.602 0.280 0.136
2 0.015 5.990 2.232 1.114 0.596 0.275 0.135
3 0.000 4.525 2.480 1.118 0.601 0.275 0.132
4 0.022 3.105 2.375 1.122 0.582 0.260 0.131
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AEEE S, FRENFEAOMHEOIER S AV iEE
BIlELEANCE 4EAEREL T, BT TFOEXES
BEST 5, HEEIF RS232C [ME TEHERIC XA 3.
EHEHEARR G, R LI c B LB 6en @
TRy F oy rEIRSEHB LD TR S,
RS232CEBic L At EMSIH ¢ T a2 EW A T &
LT CEE A RAT 5. FTEME, REEMIC Borland
#t Turbo C++ TCW5 I & » TR X7z Windows 98
H7 o735 aSedlick b, REHES L CHEZRD
Rty « FOREHEIE EMERFICITS (K1, 2).

AEE OB ERER I, SHFEHE L, Sk
N5, AFRICIEEERERES M4 - FE2HY, {HE
BEREBHR IS4 4 — Fick-> TESBHILL, —EDX
EARETLLOEE L. ZHHICR 7+ bS5y
25 2RV, FHEBICL->TETZ 5 v P RIER
R ICEERIC L > TEEE#HEL, MEHTETS
A& & FERK L 72,

EXBICHIET3EFR, 2= vF—sHoD
Analogue /Digital Z#25 UAD-RC »» & RS232C B4

&k - TEHERICEOINS, 0 A/DETHRBOTHHE
B 1 BRI 12BIfEE T, SmV S ERENSH D, YIn ik
ABWo ABROBENERHIET 5.

AIEE I, [E—BELEAERTES L AT ORI
HMONEEZBATAIEICE-T, BHB3ROEBREC
B BE—EMT OHERBYIILERIE £ 7§EIc LTV 3,
HAuzikBEoRREIAEDL § mm, AEH 12mm T,
Exdudnsd 750mm TH 5. AEICOWTELEN
EBROMNBAETEICHRETEX LD, AREICBIIAE
1213 100 « 250 » 450 » 650mm ={EA L, Rk F -«
BETHERLE., AEBARKICIR, REHEAMBED 3
mm FHEBEHT LI, SZATEROERE 3 mm
g 5.

Sedl If, HIEHEOEITICBVT, BELHIERERER
OB L OEEE Ic > W EIR T %, Eeiisic-
WTHIELREES L UEREES SCENS N EREEY
BIRFRTE B,

RIERREIE, S ORIZEMEEKICL 5205, 5205105
AEL, MEHERIL, RENERITLE, or=XKfoo
FEZXPT AN (CSV 7 74 ) BEXTHRESH,
ROFHEY 7 P THRAHL  RESTRETDH 5. FF

K2 HEWEESFEENER. Hydrodynamic analyzer for sediments.
a. EMAFEFMICBRBINTV S RKORTBREOFICE LN HEREYIRE S EHET S & BB —F 1. Comparing with

large diameter settling tubes of Shinshu University.
b. EFES&RE|TRINS N R OBIIc B 2 HIE.
Analysis at the field station.
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XN7CSV 7 7 4 M, Sedl ok -T, BIEHEFERE
1z, T - BIIEEROR - HIRISRIEETH 5.

AEEEZ, BRI DICEHFEOIT 7 + v =
7 F AN BRI, BERROR LBIICHIRA « 3RE XN,
B AEE L il EicER s N, ZoR & AlE
MREDEFE M « ZEMESHE I N (K2b).

HAMRELELS

RETAF - FOREZITT7+ bS5 v IR IHT
BESED &L S IEALT 20 52MB -0, EEEICE
A vy RIS LickEANT, 4 BEFOEXREIE
BOHAEREL (Fl). BHIA 4 - FOHEE
WLz 7+ b3 v ORIEATEEE, 4 >0HIE
BTIRERY, 0-2mV TH O, EXBAEOEI, H
HEEDMLE LG W, BA Y7 DA>TVHEWLIKIZD
WTOHIE, FSryPRIOBHICK-T3IV LS
599V LAESIC L » T 2RI R BEND BH5, T OHE
OB O E B4 v 2 BRAER IO E Dz
2EHTEE, BRICOVWTIE 22056 24, ¥EHILH
Fd5&111405 112, 1/4T0580:5060 &1 2
BPEICEIHGLEERT CESESLICE DT
COEA BB S ST EITT .

HEGCEE ORIE IS, BRI+ — FEREY - 25
SESLIREE & MEEIROLIREEO KRB ARIE L, A
FtEOWH ENELROIHOEEEL T 5 X2
Lz, TOHFKTIE, BENXNDSORXEEGEZHEDT S
72, BRI A A —FOEEP 7+ P SV VRIDER
S LTI E OENIC L BRSO EAZ T
MHEE TE 2R EB2 LV TE 3.

KBRS S EXREIHMIE

TS CHEREYIER R 2 A L TEL B (LA RIE ST 2
&, BHIEZORIENER = AR P 8T 2 B
BHIEENS. 10em (IR) * 25cm (Kf) » 45cm (F) » 65
cm (3R) IKBRBLAMERICE - TRIES h 2 80 EE
mhas T4, #ihcERHRA L TH 5 0RBKRITE R -
TERT B E, REMOAES OF) 2 SIER T ORIE
BRI T S ERE T AR FOVREI NS (M3a).
IRTESEHIAR 3, MR A SRR L TRUVL A EFESRE
NoREEHz>WT 8 mm (kBFEEZFEH L CAE LS
DTHY, FALHAIEZSO MR & ESEER [ O & i
PDLTWE I EPIBICTRENT VL B,

TERREE DS RIS 2R TR L EE % @B 4 5 i
13, ThREEEEEICEHAIL T, WTREOEERIIEAT S, 4
EITORER IR —DbDOEMFHL TBY, AIEEH
R—ER DT, LHEEEELE V& B ORIECEER I E
BRIz A - T0ichiF&, TEMEIEREDIEMNS 5 & & bIThL
T oE#SERL, THORENEEEICA LD,
HEE I PLRERERE I RGP L T3 5. hBEEERED
BRICPE S B BEORD AT 7001, BRHEA
NMED» - RAESR L TOHBEE & EA (R DRIESRE
TOIRBED A BB B IC RS B LR A2 e L
7z2E 2%, BERIEEOSSIIEY, MBILERELEICD
WORESEILLTWVWS I EMBHS A 7 (K3b).
A%, EXEEIC > VLTRIBILEMEEEI L L,
TR EUR E 51T » 72 b DA BOLEEE L, & 5 W\ IdHt
RS SRS L 2T B,

X 3b Dl 2 bR T oxtETcdH 545, Kdcid,

10 cm/sec

K3 #ENBEORBILEE. Dispersion correction.

R O 3B BAIE RS IR 1o G L, 7% (10cm) » # (25
cm) * & (45cm) « # (65cm). EHIMERIES AR EL EE
Bt L2 £ oW E. The colors of curves are
correspond to the position of the detectors as red (10cm),
green (25cm), blue (4becm) and purple (65cm).

a. fEEhIZEOLE I BEIEEERA L TH S O T (sec).
LA oRESRD SNER, SESERT 8T 0am 5, L
ALORESRIT L B ENEHMAKE W, Vertical axis [I] corre-
sponds to the logarithm of the signal from the
detector, relating to the amount of the grain shades
crossing detector. Horizontal axis [7T] corresponds to
time. The signal of upper detector counts of the
crossing grains earlier and higher.

b. HtEh (I RELSEREC LB 2R AER L, HBILEELL
U fcERE L HEEIIERHEAR O 7 oxdt. %
HIfRLOE S BRIEE Ciclt by, ERSGOIEREE & .
Vertical axis [L] corresponds to cross-area base con-
centration which i1s the corrected value for dispersion
on [I] using the reciprocal of the detector position.
Horizontal axis [log 77 corresponds to the logarithm
of time [T]. The heights of curves are changed to be
comparable after the dispersion correction.

c. Mteh IILREILEIEA Lo ERE L. HiIREE
(em/sec) DXL, 4> OFNRHESIZIZECiIcKy, &
75 & 5. Horizontal axis corresponds to the loga-
rithm of the settling velocity, calculated from the time
and position of the detector. All curves are well
overlaped.
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X 4 ﬁ & 140em LM O BE %, Grain-size and settling time for 140cm.

%, /KIE15°C, R FHE 0=2.513ic> WV T&KR2D Stokes,
uﬁax? X BEAME FrEE, 1971).

(Niitsuma, 1971).

Kt A S HE VOl - - 5 OTH . 450

lm‘PuJL-I/LAIH‘MI)QV"J ME-9 S HA S O Ve O TSy it

BMHBR—HLTBD, B HE A C & DS
WTEMTHZI 805, F « HO T2 >0l
BEC—HLTWED, BN, HEAOMRKEREN
IIE D IEAMRILEREHNICTIED » TW B, T ORMEE
ZALIZEEHRE A LN WL E I C 3 50 T35 As
BRI THEMERASANZ O DI e HoE L, 45
em FRENET 2 E DL S RERAMNNSCBEENS
WTEWEIEHOREAKET L LN TEX S,

LCEER B SRR

A ERA L, ERE IO T 2RESSIC L - TE
HEOERENEAET 2 &, AR FRIEL LD
PRI - CTRIEMEBE 2 EiBd 5. BAOD» SHIERL
& oA & HIERRD S, HRPLF O rhE®RE % IE

N1, Allen, N2, Karman, Newton®ziZ &
Lines of Stokes, N1, Allen, N2, Karman and Newton correspond to the equation
in Table 2 for 15°C of water temperature and 2.513 of grain density.

DEHLEbD. BE

Points show measured values on glass beads

FEICSED B 2 EalEETH b, R EHENRTV L T A
MEVC KOO C CAHJFECD Y, (APFIRIX PRI L /a T

&, % LR Vt&ﬁ%ﬁéiTﬁét Eo
AT Tmﬁbtﬁt@ﬁ%ﬂb 53FTHS. bL,
EOCHIR AR -» T hig, Ct%%iiit7f£t5~ RN

LT ERHETZIENTES, Do Ens,
IR O 1o D ICHER R 2R T 51213, M4

iz oW ToEtihiRz g 5 &R bRV AL S
Wz 5,

Taira & Scholle (1977) (&, LBESEE X5 ¢ 2 HE
ORI RETICEET 3 2 & 2BIELA. LaL, K
Uz B 2R T OEBER E, KEICk - TE b+ 32

&bw, KBWEENE T EERE>TLES. PHfEH
BAIK ORI & > TEALT 5D T, /Kl &Ktk RED

55{-?/% 6&?%5&1‘2?%?&)5 ZEmTEhnl a‘f TED
KT ﬁémVﬁﬁ%ﬁmﬁéuémﬂ T B,
—lorod¢ F TOWDRRERIC j‘%d Xtk
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£2 KREREEBEEEOBBEI. The equtions on the settling velocity and grain size.

0.00897cm/s cm

N2 Karman Newton
-1/3 -1/6 0
2.33 1 1/5
3/5 5/9 1/2 G=1/2+n)
-1/5 -1/9 0 N=n/(2+n)
4/5 2/3 1/2 D= (1-n)/@2+n)
173 574 3134
-0.24 -1.20 -2.67
1.18 2.30 6.36

B = (2/3/C « BEZ/RAERE « EFEE)C - BHFEEEY - K0

cm/s (2.64-1)/1 980cm/s’

equation Stokes N1 Allen

parameter n -1 -4/5 -1/2

constant C 12 14 5.5

parameter on force G 1 5/6 2/3

parameter on viscosity N -1 -2/3 -1/3

grain size D 2 3/2 1

boundary (15°C)

Reynolds Number 0.463 22.5
grain size (@) 3.47 1.23
(mm) 0.090 0.426

HEORfRE, BEAENTFRAOCERENPHILD &> TF
HIEF) A 4 5 Stokes DD EIFHH S ES & HIETIMHE
D& 5 Newton O, (Impact D& SR Z) DH
FORMICEEL, REEE KRR 2 FE, S 1/2 FiC
SETIHREEMLE L > TVD, T ORBEFIL, 7t
RFPEN L, KT iekEd 2 B o o K EFIREE
pOELFIREEBICEE T AHEHIC Y - TV A, T OREIE
BV T, Allen D & Karman OXHBIBEE N T
B, ThoOUEEREICEY 5RAIERR T L7288
R (1932) &, EMREE %7 - BEE - KR OIHOM &
LTEBRT 2 —BAZEX, TNTHOHONEHEG -
N-DEd 35L&, ELFRIREEDIIETH % Reynolds £ &
TEBERL T 1T Xd 9~ % 7K DHEPL & OBAR & IREBMTIC K - T
G+N+D=1 [cm] 2G+N=1 [sec]

OB MERLT 52T EARELMICL, BMEINTVEE
BER D, S A RO T AR EER(LT 5 2 LiTpkIIL
2. Tho 4RIV TIR, HIRAEERHWLHEER
&> THE»H SN TVD FrFE, 1971).

kEd 2R T, ThodXNTEHIN BEEED
hTikbBVIREECHET 2. LrL, 04T
Bz o ohfiENs R ERETH 57, BBROER(LE
FHALT2 20 RikFEE DX N1 « N2 %450l
AL (&2, X4).

CO6RTHEEIN SR OEVIIREREPEBOR T
DIkEEE LS, IhooHicid, KEZ(MITHES T
HMEOHEMSEENTV DT, (EEDOKEBICB T 5L
HE N OBREE T ENTRETH 5.

Wk REH I, HBRERENIRED 2FEL L 1/2F
I AKRXCTAN T ZDT. HEEASHWVWSHNTWARED

Ve /NS \NABIuy 9VYr Wy IALANAVYT D DAV . o AL Y

St ¢ AEEIC L, ZONELSEHIN S IMEEREIC
Pt CHESEHRAFNL, EHEHEE LTI LT
3. —REoKFHEREYZ, WEROWBICERSHAT S
M, BEREDOL S IKEBEEEICERSHT 2HED &
5D7T, Sedl T3HEENAE R RO O M IERFERE D
WHOBIRTX2X51CLTH 5. HBEEDOEEKEL
T, 10ecm 7hfEIcE T 2 =W TR RT 3.

ERXRELERRE

HESCERE L3R R &R RO A L TR S
A0, K FWEREIRED 2FICHATEDT, Bl—E
HEE T bR OB A IR TEIZE L, oA
BRTFHELDEV, RTOEEKRDWTE, WMED3IE
WA 2 oz, EEXBEECENTS, HEDE

BICREENIKREL, MROESICIZEEI NSRS,

HEREW Tt A R FERIER SR F O RERBICH L
TEK », WTOERICH L TEL »i3, [A5hcHEd
RETHBHDT, WE20OWHEE-ERRGRE KL
L, 0B L 2+EREE WICHRE L, ol
EFELEBEEAENTXALIICLTHE. EEBEES,
2¢ L HHAIIT OV TREREELD bILKES R,
R W TR/ EN S, EREEEHOIESIC
AESLEEMR LY, ERERELTHVICESICIEC
R &S LicT B,

HERMEE O RIE

REICBFAEE L TER & FEfic LiokEkzH
fo. HIER, ERIIHBEREH s N TOWEDT, AKE
DIzHICBER L I AIESRE) - 877 o 7 5 4 Sedl %5
AT, AODAEBRMEEASL, BS54+ —FE
mElED CReERREoH R RIEL, ANT 5. #l
EREE LT, MEMESEEOES BERH 20mm
D 5cc AF v —ERICAN, AR IBEEICKE
AN, T2 ULEABORTEL TR T 208 E 5,
RO 1/3BEEc/REMA, %2 LT3 oHBERE
WipEiTy, SAEHEAIICRE v AFH L TANS,
HERICKEBEEATIL, BES1 2 — Fick 28RN
BROBHERTEL 2%, AEHERA - BERY v 27 &
HEWMICHIESBE s 0, %4 & 4 >ORIESOH TN
FTEREECEREIND, BRTHZHET EHENKRT T
5. MIERROFRICBVTIE, KO EHE L/ -
FATE BT, RO VT, ELEE - S

N L Ly NP VS R L =2

BIEINT X, SOCEEED 5V ITEEHEAFRT S
ENTES, IOV T IR RO ¢ oM itiE
BEICHOVWTHERTES., Zho0ERRREE, ER
glick -» CHIRITE 2. AIERRIE, FENEHST L,
VXY FFR b7 740 (CSV7 74 ) X
TIRIESN S, FEENZCSV 7 14 0id, Sedlicdk -
T, HIEEERE, @i - RIEFR - BIRIASEEETH 5.
AIER, SEHIEEFOKE & bk L, e d
3.

TEEILE T B RENFPHEEERS L UMK FORE
HE BT 3 UBRERIcBLTEI ZHAEMEHLL

T, 1) HEHEA ORI, HRZASTET Front Cap
FEHELTETNL, BRI T 28R 2) &R
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&5 $hF B » MR 5B Oib#k. Measured results
on the iron sand of surf zone at beach of Byoubugaura,
Choshi Peninsula.

KR ORI B IERS S, TR (LEEE 0%,

W0em kT 2DICEST 28R/ KEHESH LTV 3, difR

DEIGENERESERICHN L, 7R (10cm) « £ (25cm) -

% (45cm) » % (65cm). The grains of iron sand are

normal distribution on the settling time for 10 c¢cm, not

on the logarithm of the grain size.

a. MEERIEIEBEYLECRIE & L o BB L, Rl 10em 2L R%
19 B05RH. Vertical axis [L] corresponds to cross-
area base grain concentration. Horizontal axis corre-
sponds to the settling time for i0cm.

b. Rt IIHELEBE S SBEL RO SN (EE) BEW.
EEd 13 10em bR E 4 2T, Vertical axis [W]
corresponds to concentration in weight base, based on
the equations of settling time and grain-size.

c. HtEhIZIBEW. HEINEONE e, NEBICHIET 3k
[ VR LTS, Horizontal axis corresponds to
the logarithm of grain size, accompanied with corre-
sponding settling velocity.

FRiELERFBICE BZXHEE, SiRET# Convection
Front DR & 7#T 2 BR ; 3) MK B L,

BERTHR Coagulation Front ®ERL ; 4 )kiFEE & BB
A DB, RE Tail DIEKRE T O KEND 5,
NSRRI, FEEBITBWTHBREE S L UL
5@£m¢bf“ﬂmmfs NS DEALNPER DI
Bizk-oTEDE AT 22 b ERILT 5 2 & H50]

RETH 5.
BEDHEONE

WERE - FEESKTEERE » 7 b5 8o MK
RAE DIRFT S B O ibEk.

RFHEBRRE » ORI S BRI IR IC & » TEHWEER
SN WHSRLZERE A > CHERE LTV 3, ok
D WTO 8 mm BRI L BHIEERE, btk
PEIRE OWEL (10 cmibffic §¢7%@T & LN
BEEHELICT 3 E (M6a), & « %13 TH 8.3sec (7t
PR 30cm/sec) SRR ZFHF>MKRIAIIC S/ DEAFLT
HOmBME L5 2, MihsEEIEE L4 2 B
Wicd 3 LEOLVIERSHRIMRICE 2 (K6b). &
HOTFAL 2 > DRERME TERIEERE Uphii % md higk «
B AL 2 > ORITELLE TIRBHMNHEIC KX 8B
2NV TWVWE, TOBLIRILEEE LM & & &I
LTWaZERRLTEBY, BHETERAICLS, B
ﬂ@%?& ERL TR & B ERTRIC & AR F xR
DB LS,

*ﬁﬁm%*x/

& (X6ce),

BERKERERE O AT

ﬁﬂ&ﬂmﬁi EFEIZEE/ IR K
#ILPEA 1.5km, EJNIXREEINFBOMER VYOS
WRAEEET ch 2. COHIBOHEREY I, %
SRz Y720, HEEROES - WEiREHED
SRR OB A NER T 3 EH A (X6). <o
BHEL, /NIBEIICEHRIET % 6.1Ma O S & BK S
(Niitsuma et al., 2001) ©# 250m FiricXz- 3. <
DL, JLEET + v v 7 F MUK ERRIE N, B AN
Kot - TR S W - FRFERZ 2B St s h i
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RONE ¢, HthEEREE W THRRT S
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LEXNTWVE,
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HEELD, BERESD LEREZ—HEIDAA, Bt
B LREBROBHEEFE LTV,

SEE)TRELL 221850z > 0T, AE - AT 2RV
1TZEETT - 14ER, 5 >ORNCHIF 5T LTI L
(3, X6). chonBlico>WT, FEHREUBEDL Fhr
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E6 EEEILZEE/ IKMNKELAEALSE/NFKEO/NIEHEOMBERERK « HERIUS%E « BREMER - X5, Sampling
horizons, geologic columnar section, classification of type, and measured curves with hydrodynamic analyzer for
sediments on Neogene submarine fan-delta sedimentary sequence of middle part of the Ogawa Formation, in North
Fossa Magna, central Japan.

AR O @I E L ERIESRER oG L, ABIC >0 TIEFR (10ecm) » # (25cm) » & (4bem) » % (65cm) TH Y, NEICHDWVWTS
mmEL. EEMREOBEE IR RO ¢ THRHIGT 2MERELRRLTH D, &7 7 7HGLOKEIHRBES T, Losrs ok
AESMmOWNERE, FANRL2mmOAERIERE. The colors correspond to the detector positions as red (10cm), green
(25cm), blue (4bem), purple (65cm). The number at the upper right corner in upper graph is sample number. The
upper graph is the measured result with smaller diameter settling tube with 8mm inner diameter, and lower graph

with 12mm inner diameter.
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%3
Hi12mm DI,

7 + v %<7+ EFEILLEELEE) REOMNE ORIX S & EFHEOBRA « B/NRE (0).
MM ORI RBEE L WERE & $ 5. Maximal and minimal grain size of the sandstone samples taken

RN ESmm, T

from Neogene submarine fan-delta sedimentary sequence of middle part of the Ogawa Formation, in North Fossa

Magna, central Japan. Upper row corresponds to 8mm and lower to 12mm inner diameter settling tube.

in parenthesis appears in not all samples.

Grain size

A R (&) A [EEsEMR K] ; i)
Type]} number of maximal [coagulation maximal]; minimal
samples(sample)
5] 2(5,4) 1.1-1.4 [4.1-4.4] ; 3.1-3.6
1.5-2.7 3.6-3.8 2.9-3.2
4] 6(7,3,1,6,9,2) (1.4-1.7) 2.3-3.2 [4.2-4.9] ; 3.3-3.6
2.1-3.0 3.5-3.6 [3.8-4.0] ; 3.1-34
3] 4(15,8,16,13) (1.6-2.9) 3.4-35 ([41-46]; 26-28 (3.8
(2.9 3.5-3.6 ([4.1-43); 27 3.8
2] 3(12,10,17) 2.8-31 ([4.2)) (3.6)
2.3-3.0 3.7 [4.0] 3.2-3.8
1] 3(18,11,14) (1.5-2.1) 3.1-3.3 [4.4-4.8] ; 3.6-4.0
31 39 [4.0] 3.3-3.8.
1238458 i TE2 (FKR3)., Mk v— 4 B\
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3.1-33p I EMmMAEIED, 1.5-2.1¢ IKEIBAKEZHE-D.
4.4-48¢ ICBHEBAE D, EHBKE, REOWKIZE
HAHT 2 BEMESLRLTVWS, 48 EFE - il
Hilld 2 Db H 50, XHRAROFERISE < FREf#REHs
HREICE L WBAKEERT 2 C EBREE, RHETR
REEABTFRESE CEES 20, AETRAAICD
TERT & 2 DICTRRAESICEZES 5 DICE B0 D
SHABTHE DA AE TIIENB.

28
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MR ICEE LTV ALDICI DX S EEN
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C

K7 REFEICLZRE R AL, S FIRAE I B 5 BHREUEE T A O, The outcrops of Neogene submarine

fan-delta sedimentary sequence of middle part of the Ogawa Formation, in North Fossa Magna, central Japan.

a. B8 L -BETEEE. EHESSmA 5 T0mE ToEE T, BT -

18 (1 - 2%Y) AsfRELE 172, Stratiphied sandstone sequence in

horizon from 55 to 70m. Sample 17 of Type 2 and sample 18 of Type 1 were collected.

b, BRREE GU0; 28)) o LiicicEEHoRET A GRS 38) by, 20 L2ARMEEICHKEST 20E GBI ;
47 NEIL S, BEISmD 52TmOEFH T, HREL TV 50 REHR9. Sequence of the massive sandstone (sample 10 of
Type 2), laminated sandstone (sample 8 of Type 3) and bioturbated sandstone (sample 9 of Type 4) from lower to
upper in the horizon 18-27m. The sampling horizon is sample 9.

c. NBEEA, TUOWE GH6; 48) 2HI D AARZEEORET 585 (K5 5Rl).

-

BHE10m A 5 25m O EiFH.

Cross-laminated sandstone with pebble (sample 5 of Type 5) cuts underlying sandstone (sample 6 of Type 4) in the

horizon 10-25m

noriZzon iv-4omnm.
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