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Sedimentation on an alluvial cone in the Upper Oi River, Central Japan
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B — 7L 5 TXEREC M OB (pressure ridge, bulge) (EE-20) 24 UTWw5%, Ziut
RAITREDMEIE Lo b b OB BAIMEIL % R SR EE UL DL Bbh S, B

HFH-19 TRICEOTcr — 7 EHEETOBED & 25 (19904£5 B)
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T LR ORI 1 2 BB OWE - 4R (thHfR)

FHE-20 »—7 THRMCHEET 28 Ch (199145 F)

o HIRFE 7L O, WREEORIH TH 5, RuHOBEBIIF100m BRI KIFN DL
WIRTEDDHZ ENRTE, TOHBIFEROLDOTHER 4~5m, EEORATIIIERE Tk b
OO ImEBL D, FTICITEPED D 0E L - CTE L KBEBBEN T D E - TV,

= 7 ORI TR T 5 ERBORE L HABSRC S b, NESKETEr — 7 OBEDL
K&V, m=7OHEIREONEORERTH S, »— 7DHEL ThbLEBN R LT\
ROMBNBDOEL LS Z Ll B0, FANFEHED L¥H (K- 6 O&iF) Ti50~60cm, ¥
VWL~ 2mBETH -1,

3.5 O—70BRE

—D0u -7 ThbLE, ¥EFLETEREBERE I Vv—-F 4 v7aerl (BE-21), BB &L
Huo RBO 1~ 2BBRERCHNMEL EbD Tl WELicdE» LBETH D, FHICIZM
NHENE L 5P ERAYTHE LR TR ETIIL, BEELE B LIERE (clust-supported
gravel layer) DRBEICH 5,

B — 7 LTI d ki@ b, SumiiaA R TH D, Lol e — T HRFMOMBE T
bEBIIH V=T 4 VL o TRBERIS S D0 > T B, B L EmEloRED£EIL
TR EFE TR, —7, 7 — 7 Z LI HEBRRIEL I - 1S B X - TS h T\ 5,
INE e m — AIRIREHIVNE L, BT pebble (4 ~16mm)~small cobble (16~64mm) % E£&
ELTWw3,

L LZD LS/ NEDr -7 IR TE D, »— 7 OXRBYHERT 251X large cobble
(64~256 mm) Z A& LT 5, {HE#EO R (L small boulder (256~512mm) DERE D K
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bhd, Tichb, WEESEF TLIUL, LD
MW Ic ik B n, TERE ST, % (T
W) BRI LD, BAEL D EROBEKI
HELILEBG, B7v—F 4 v 7% LTERY
ROV, BRI b ORI EALSE
FronwZ died, m—TDEFREEBETH T,

v — 7 b EFCEYS AR, K- 74
OEAMWRICRT X 51, FosAARIE LR
#, REAREEEERTH L, ThbbingE
DOSMEIITIE e — 7 & LTRE L OO IR OB

BE-2 #Iv—F 4 v s Rt r—TH
BoEEr Rz, RAITCIEPELRL T3, BBERE® 4(1990$5ﬁ)
AL 5D, BHACHRAICR 2 T
BT TH D,

3.6 MNIESEOEBRE

WRBREOEEIL e — 7HER-TTETCWDBL L, v =T O BHEBEYIN v —F 4 v 7
LT, EBD I~ 2HBIELAEN LEBORECH S Z &, DWEMTH-1T, ST, sk
DEREHE2 DL, DL Er—7 LW THREITIEBVEAERZBLC I > THELR
B IR, 29 ThDIbiE, BRI LD, Tihbb#is/v—7 4 v 7% LicEyr LERE
PEDBELH->TILDBERETH S,

L ANEE - 220K OB, FH - 230O1EMERO THC L > THACRRETH
BTED Lo, WMEHERAOEANTT LILBE LT RLDZ Eb, FTBEYETLX
BDLLOICERDOHENL D 122 L3I A LR TED DD, BRI V—F 4 v /s
ED X5 I fIER I HEEREE L RE IR TV R,

WREHEONIHM A B T 2HEN L, WEERAYBNT2HBEYOE L, HEEFEEI,» D TL
T\ BEBIIMNYE, L RBRBERBRSDIZEAEGEENLDH > TDIK LT, FIECIRED
EBVEETH D,

AED X 57, WEHEOME CAhz 28BN L RBBRTHIHRY L oL, (1) &
BARE LTV AR A 7 L —F 4 v 7R LT e b 08, BBl e R Shic
Vb, (2) MRS HBARICS L b DXIcEd, L) 2 ArFRMETH D, BT
5<, (1) OBRIH 7 Vv—F 4 v 7% LICEBOR Lo cEl5L, Rk Cibazihin
TMBBCE VAT THEORBLTCLES b THAS L, (2) ORRITAEBORBRY LS
B BRISET 572D TH A S0, FOHME T v v ADBIPIISBOBEETH S,

ek, FRAFDIPEEHMETIE50~60cm ¥#Ex 5 X 5 7o big boulder i EELT Db DDA\,
CImZB BRI ER Y TR TE D ENTERIRED G, BFE-8R9Inbibhd L
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FH-23 MWHEEMTG LR OHERE
(19914¢11H)

%

BHE-22 RS TN B R h % IR
B (19914111)
Hb7c g B RgERE 2 E > T\ 5

S, BERCEIEL T2 Thicw, RELERIDIVGEEIL, E—i, REAIERSHh
s HAELBL LR ARECHE LT\ 510, RPN CEE IR D KX IEROMNE
ZDLDORPINIDTHS S, BFE-1RI2HRT L O, BEHAOFETHIUIKE RER
PEBLTCD LRz 50, E#E ETHHL TANE, EbDdTh VI HIRYZIT 5,
B, RERERIDECOHICHESEOMTBIH Sh A FREESR V. Tibb, MBI
V=T 4 v RIELTER Y, RECERIFECHRBBEORECH TREIT 5, 2% h RE7AHIC
Lo TLMBIBA OV b 2y Xy — LD, ~Ub b2 vy — L X o TERILT RO IR
BHAL OB S T L b0, W ETH » — 7REACHECH > TTFRATHANE
EHIRT, DWIIPERERRCHET A0 L Bbh b, HEHEORESC, 5\ 1ML E
BT HAHBHTFCRONBED I E L, EhiBELCEREVS DT THD,

o, FHECTEEIMLL AT WS LD, BHRAHE LT < B TR HEE X
T, R E B A RTREME A B\ WWHESE £ TH Y SERIL TN TRROME TH - 1on,
WEBIEBN B EL RhLT VDR E-> T 5D EEL LMD,
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4. AE2 OAEHEE O BEEORN

4.1 D—TE2FERTIERDEN

B — T IEHE L TOLZER I N a3 b Tidlew, fok xiE, 35 BB OER % b - - BHEME
ETh, REOBEBIEET L Lict > TEULREEER (dry debris flow) ik, BBz w —
THRHHLOORE L, FEfice - 723BREIRD 2 EBMLRT WS (BTEIR2, 1975)19, &
EOERED X 5 C—BREOWADIS L AL ARFECERERTIIRE LT, »— 7HR
T5H, KNDEBNEE LIBADROB SIS L > TREREEBN = — T D%
WEh L Cr -7 DEENEELD, v — T3 —BHEIC /5L 5THE, —F, BABROK
Wilofhs 2L KK E LT (&g, 1990)8), ¥ -&EE T FT5 Ao E RO
W E LTh (FREH - BE, 1982)1) v — THIFBI—BHITH 5,

4.2 RENTHIAROEILE

FEOBMHRE L - THBI LTV 5 LARS LT OBRERET S LT X - Tr — 7THIFL
RENDDHFTHDHA, LAHNMEETARERRE LTUL, FEOBLD L 5 CEBR B S5
NPT ARG L, FRICHNL T, sieve deposit DR (Hooke, 1967)12 @ L 5 i@ i bk
LHRHEIHT A E LT, BEBOBEBE (BEE, mobility. T4 CIBEHE HLS
ha) b THELNELLND,

L L, EREBROBE L, ERO—FrEHEMNEETRELUEIET S L0, QLA
B IeHIcdDIEIET D L2 L, b BAHAKBERT B HThin, SUTET fciic K/
OWEEXREGICLEBYHE L (HBABRARBEI®S L, DEOERED - S, Ibic
BRI O>ORENT 2T A BBCBETE 5, C0 L5 EROKER,IDIL, Biks
BROEE, KRBT 2EBEFOMMNEROMEEICLDEELDLNS,

Tinbb, BENRENS L EBENSRIC X - CTHRENB O FIMIC LEHIME /8 B EhT 5, M
FEBETROELELTWSEEMNEERE (LT TELRE LS oMIE DT (B5H\VIT
MW b7y 730 T0) R BER YT 5, WBRBIXC 5 L TR - optE L% B3
bo MRCEEILE JICEBFIO X 5 R EERIT, LhL, Tod, B FT5 20 TREE
ROMICEBEIKRETEHD L, DWIEFIEBOMMA DS & LR TER IS, LDHAT,
BRABTELL, = — 72 KI5,

SAROEBVINORIC L > TE LS v — 7 EREBRE U T r A% b > TR ENS D
DEHEIND, Ticbh, EHPID 1/10 &\ - AR OERIC BT 5 BEWEBEO TN Tk
MEIN TV EEBHFLLMROEBY TREOEE LTV 2BBEMCERIC L 7 5 73hT
BREIN, BEIRLEBFIENL CBHENKRECETL, 2WidMEET2, Hc/c-
BBV LT — TRl d &, TOMEDKENRATHLDCERPELT, »— 72 REF
ENHDTHAS EE LR D, (RILUEFEIED, 1990)8),
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RN LR ORI 51T 2 BB OWE - #HE (WHM)

PDED X, MELTCHSEBBEIL, A28 588 1E0 b T, KM Esr kit
TR LIS THBBOBBEIMET T2 I »TEILL, HBOBETHD v — 7HMEE
Ihb,

4.3 AQEOREEOCBERDORN

21° DAFE b ORAFOIREHEA TR L e EBOWILED L 57 b DDA 5, 21° DARL
b o TR ORI EREAKMOESIZED biic Hid\v 2, BEEBTRIZL »E2ARDOE
BRIEY T 506, 21" OARY < 2R BHRIIIKIEE LTS5 ey,

Skempton (1964)'% %, BEHOL\WHE OB K THREI W ICRECREIT 5N 0 &«
DYWEDNEHERM ¢ & ORICE, RAOBIRN’H2 - LafEfL T2,

tang =1/2tan ¢

T, g=3"LTHL, 4=19" LT,

Bk, BIET D LB NI ONELYE 2 CERREMEOVPE T OFAELE (85,
197D b d, ThBRESTHEZ ENBRING, Ticbb, MERAKTHEMINEEBBD
TR OREFHIRATEIND,

tand = {C.(6—p0)/C.(6—p) +p} tang

ZCT, f=REAR, C=%BBDOEBOUEREE, s =aBNTOEE, o=KOEE, =4
BRONTELEATH S,

BEREND C=0.6, =35"s—p=1.6LFTIuE, 4226° L /e 5,

WELCBEBD C.OEBILINI ) OBENETNRDLZ LD, ZOMBIZTIE ERE
DT, Thd i, KCHESEMINICEEILIC ~26° BEOAE CREIZ BB T2 &\
SEBELEZ TRBFTERVTHA S,

FIR, CCTRHIEE LTWA21° w5 BRI Z OFEBICA - T b, T7cdbd, BEBRL TV
% L3557 EDZRAE T B LI\ EBBA, FIBRAVK TR S hiud2l BE O NE TS
T AR E . FRROMEE L COEBRIBR AN RERCTICE L TRABP - D EL
7o (Im/secBED) HECRENLFILEXEDRLOOWM T 5 L5 GHIEBKROZBERK
DEEIC L 5), BB K CREMINCEBOTHNL, BEEER (wet debris flow) D—& 1 7
L LT, faRrEE (saturated debris flow) S ESDONIWTHA 5,

L L, KERMREY L OEBRBAKCTREMIN S dicil, BV HARES ST TRz b
S WEEZBRSL, 3.6 TRRILLSK, r— 2T EBROBEBIIE LBEENL LD
2, FLOWBRMEOHERB ORIRIE THRE IR T2, Tihbb, HKRCKEFCE Zh5E
PR ECEIE LTV A EBROMBATET A Lt X -0, BREIKECHED A, SERBI
KTRMINRLTL DD THA Y, RIIAHERE CEEINDIEL Y Thel, WELOOHBE
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BOBMIC L > TAHEUSEHONE VLB, Zhid, FEH SRS ShEs b BBt
R BALR M T 5203, il S TS ORI /s - Rpic i BRI BRE S h T L
F o TEBIELERHRIRVEVIEENALHEIND,

WREHEEICIIVL 2 D e =T REL D H->T DL b, 1BEAEDEBRIGITESSE
FCHIE LTI T LCWRWZ EXVGh 5, ol ATBY X B LicE B segth TEIET 2
DTHAH S0, Tichbdb, REBETED LS LTKIBETHDIEASS b, TOREE LTI,
4.2 CHRARICE S, »—7%2L HMMOEBOWI LR, WEIT 5 L&, LEEELLIDT
FOEEBRARBBROKE LW EN LT, TERBI LR LI > ThbRBIDTHAD EEX
bhxn,

BIFCEERAHREHE LY T T 58, BOABREIR, OWTEASET 2085203, T T10H
BLTUCAHBRHERBOoMECTR Shb & s, b L, WREER BRI G- T,
KRPRHE b Ty 7 LI XS ICRREETHIVE, MAREBRILIRE LET 5B Tel,

¥R, RELOEBIhIEERICD &b LfEd s 2, RRERITRIC L 521° 08B
HEHERLTCCHBARETHH E VS Liild, b L, Fh LEEBNTE g S mE D
gEhiul, FRWEC Y > CERBOBHE, &S Hh, RARCEMREVIRNT, BEK
FIASET, TOmACHIE LI AELD/N I I EHEEY O B THESH S, KEFHELT, BT
HEBO EA KFEN I LIEERTHIS X 512l - 72 5Bf (submerged debris flow) 75, —#&H
X {HMbRIEEROERR (LAW) D THAS,

5. b Y IC

KN EFOARRR L ME R D KBMERAEE & 2 OB KN & BT 5 A TEET 5 HEH#EC
BT, BEOWE) - B LA LoV TOBREL R L TEHEE, KoL 5 hHaRrEs
iz,

(1) ZOHIEDOBROMMTLIAE DRI 2 EHENe, LrdEBrEREE-T\\5 3200+
AV Enbich, Tiobb, EEREBRIESRTIS BEOAR YO/ 4 v &, KRIC
IBI2BEDCHE Y b2/ 2 v+, £ LTLhOLOREICAET 521" REOARY b DEFH
e 7 AVETHD, Fr7 v I, SROBH LCAEXE KIS,

(2) 21" OABEORE R > < EBOWMITEBRFR ORI K TR S hic s B TH
HAEEMA . AREBRORZERAR B FEAR) 12" BETH 5,

(3) fAfERRESEROBMEL 27t L, PARREREERLSOW < b &Ll (Im/secBE
D) EETREROFEAR LICHB LT, Bl e — 7 2% T,

(4) v — 73HEBRAR TREShICER THER IR TV 50, REMOXIHAR EIPHA LS
Brd BN LB L > T\ 5, EZAN, DL 5 IHERE R » — 70 RE LcHRER
BB BRI S TR,
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(5) oMK CRMERBRSEET AEEE, AH)| LR, W +BHOWE - EEEEY,
Bt h, 2B TCEECHEIFEE L oOoH b DMK ME (MR DAEENEHD T
BHTHH S, Tihbb, EBELTWIEEBROBR AW X - CTHREIR, KTRMIh THRE
YBRLTH, WMBBFLLKRLEWLTAOEERBFAZHLDTRE LT Wb, TIE
ELTLES D THDEELLND,

FRADOAERCHH RN & Tk, fEAE THAERNLLRS, Thbb, BRIARAEIRTAEL
TR CEBEAMK) Thbh, ThICbhrrbb T, TORAERITEBIHER L THER I 5 1R
AR LR UH21° TH D, TOZ ik, NGBS >L 2R, EEME CHHRARET
i, 2VBE LD LHRL TV, §I21° &\ 5 BEUIEFIE B O BR AR Y3 5
1D THDT &, TORHI, BRENISTFEARL T Z~FETSETORBILT, 2 i
BICI > TEDORARIAS &, HHCIHBC L - THORRIC A 5 LBEFRL, ARAEER
DEIFE AR L » THIEOARAREZIh T\ 5, LiEwmIh s,

AR TLL, BROAEN IS FIEOLEREBRIC L 5127 2 v + 0 LARLEBITIC X 521° Btk
D7 Ay P EABFRAICELT S L5 2 ERER Lcs, SEERNC b NEFR LR
BT\ % (Carson & Kirkby, 1972 ; Young, 1972)19.18, REARAESE T 5 & O Tkl BB
WhF->THMTHES Z &1k, BERFOLHMEY 25 5 F50 1 OMEXSLEFEEDHF
Lo T LETHETLRS TS (HEE - @4, 198917, T7cbb, RHEIXEROE
o THEHEE (<3°), WEME (<13°~15°), BEE (FRAE) (<25°), SE/E
(<35°) KRG ¥hd L5,

FRERDX I A v r R TAEBORE 7 = € 2ADOWT, b, t¥EFRFhoL s
AV P DORAENZET HO0IE, SEREBHINEFEBE I LRS-, LK BT 5 L HIERER %
R B e, BEEBRICAE LT\WC, BFED L5 KRB tWBEOL UL A R
IR R T EbDTEER 7 4 — A FThDHEELLRD, 5%, FHNEBKLFIRL
RN T T ETHBARC D E v Lo,

RBEAFERLFROERS ~LECERN IR TINTEKIC KL FID THRLTH L 5E, [
KEHNEBHA 5 » 70 1% Z 0 CGREY#E LTV 5, BHEECIIREAEBRERCH
B R, BREASEMAROZARRCEFRE W, B LTEHLE T, KFRILL
AR FHAR —RPIEB [FERLHCCREDEBOER - EERECBET 2] (REE
MRARKREERS02452296) ) & —#eC [REGWBOMEHN - DBOER: - BEXLER L
Whh & 2 BEREOFHiIE ] (fREE ERF _FEEFS02660152) 2FT TEBIN,
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17) FHEFB— - HEHF R - FBILD 7 = 7 4 v, FPIERHFREL10BEE, 66—75,
1989

Summary

Rapid uplift of mountains and deep dissection of sedimentary rocks by the Upper Oi
River and its tributaries have formed steep gradient gulches. Survey work shows that
gulches in this area contain three different angles of straight segments which are mantled by
coarse debris. The steepest straight-slopes, at angles of about 35°, i.e. close to the angle of
repose of coarse debris, are probably generated by dry debris flows. On the contrary, the
lowest straight-slopes, at angles of about 12°, appear to be formed by submerged debris
flows or water—induced transport of surface debris. Intermediate segment cut into bedrock,
at angles of about 21°, exists between the steepest and the lowest segments. Alluvial cones
developed at the foot of some gulches also stand at angles of about 21°. Field observations
of sedimentation on an alluvial cone over the last 5 years suggests that the straight slopes at
anlges of about 21° are formed by saturated debris flows. Angles of slope at about 21° ap-
pear to coincide approximately with the threshold angle of a fully saturated debris in this
area. Levee features and lobes, having heights of 0.5 m to 2 m, are well developed on the
alluvial cone. Alluvial cone sediment, composed of piles of debris flow deposits, are coarse
debris with a muddy matrix. Stratification is obscure, although inverse grading and open-
work structures are well developed in the top unit of debris flow deposits. As the source
area supplies little finer-sized debris, saturated debris flows may very possibly be generated
when interstices of open-work debris layer on the slope are filled by mud, derived from
sub-surface water flows during storms. Deficiency of finer-sized debris may be the cause of

stop-start movement of saturated debris flows in this area.

— 173 —



