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Preliminary report on the age and depositional process of the Fukuchi
Peaty Beds in the upper reach of the Fukuchi River in the eastern part of
the Chugoku Mountains, Western Japan

Shigehiro Katon"*, Kumiko HanDpA”, Hiroshi FuruTan®,
Akihiko OxkucisHI”, Akira TAkaHASHI” and Tsuyoshi YAacr®

Abstract

The Fukuchi Peaty Beds have exposed along the upper reach of the Fukuchi River in the Chugoku Mountains
at Shirakuchi, Shiso City, Hyogo Prefecture. They are composed of organic sandy clay with minor amounts of
sand, and include a lot of plant fossils. Morphology and refractive index of glass shards contained in the beds
have revealed they had deposited between 20 and 7.3 ka. Three AMS-"C dates from the plant fossils also indicate
the deposition had begun at 9,140 to 9,435 cal BP in the early Holocene and continued at least until 8,457 to
8,038 cal BP with a very rapid sedimentation rate of 7 to 16 mm/yr. The landslide occurred at Shirakuchi between
9,140 and 9,435 cal BP is thought to be due to either a large earthquake by the Yamasaki fault zone or more prob-
able torrential rainfall. The debris flow deposits dammed up the Fukuchi River, resulting in an elongate lake
about 200-m wide and 500-m long at its maximum. This ancient lake had been buried rapidly with debris sup-
plied from surrounding mountain slopes and plant remains. The Fukuchi Peaty Beds are thought to be parts of
such filling deposits of the lake.

Keywords : Fukuchi Peaty Beds, Volcanic glass, Refractive index, AMS-"C dating, Landslide, Early Holocene,
Chugoku Mountains.
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Fig. 1 Locality of the Fukuchi Peaty Beds exposed along the upper

reach of the Fukuchi River, Shiso City, Hyogo Prefecture.
1:25,000 topographic map 'Yamasaki’ published by Geospatial
Information Authority of Japan is used.
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Fig. 3 Columnar sections of the outcrops and hand—boring core sediments of the Fukuchi Peaty Beds used for volcanic glass analysis and

radiocarbon dating.

Locations of outcrops and boring sites are shown in Figs. 1 and 2
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Table 1 Grain and heavy mineral compositions of particles of 1/8 to 1/16 mm in diameter with morphological character and refractive indices of glass shards.

Sample Grain composition (%) Heavy mineral composition (%) f:)‘;‘;ll":‘ili)};ﬂli:gi ;\;E)L Rcl‘ll'a_c!li‘\-'ﬂc i““j“ of

No. i _ s glass shards (n)
Gl i Pl {Qz{Hmi Rf i Ot [Opx:Cpx:GhoiBhoiCum Opqi Bt iAp: Zr [ H | C | T i Ot (mode)

No.l | 6 15 0.5:21.5:47 110 |25 7 38.5: 0 35016 10 0 0 51.5:24 13 24 1.498-1.503 (1.499)
No.2 |1 22 2.5: 4.5:69 I |1l 9 53.5:05:2 9.5i14 0.5:0 |47.5:27.5:110.5:27.5 1.498-1.503 (1.499)
No.3 | 1.5 351 9.5170.5: 1 18 6 40 0 2 16 116.5: 0 1.5 (42 {27 §19.5i27 1.498-1.503 (1.499)
No.4 | 1.5:23.5: 3 6.5163 2.5120 7 31 1 1 20.5:19 0,500 (41 122 (13 22 1.498-1.503 (1.499)
No.5 | 3 5 25+ 7 61 [.5(32.5: 45295 0.5: 05 : 18.5: 14 0 0 |64 18 5 {18 1.498-1.3037(1.499)

1) Grain composition: Gl, volcanic glass shards: Pl. plagioclase: Qz. quartz: Hm. heavy minerals: R, rock fragments: Ot, other grains.

2) Heavy mineral composition: Opx. orthopyroxene: Cpx. clinopyroxene: Gho. green hornblende: Bho. brown hornblende: Cum, cummingtonite:
Opq. opaque minerals; Bt, biotite: Ap, apatite: Zr, zircon.

3) Morphological type of glass shards: H. H-type (plate or bubble-wall type): C. C-type (intermediate type): T-type (fibrous or pumiceous tvpe):
Ot, other types. * including less than 1% of H-and T-type glass shards with refractive indices (n) larger than 1.507.

R2 (RHRKIE T ORIEFOAMS-"CEE

Table 2 AMS-"C dates of plant remains from the

Fukuchi Peaty Beds.

Measurement Sample ID Material MO (%) Conventional Conventional “C age | Calibration range lor 2o
by o ! crial m M L - . . . 3 .
No. drertats {AMS) Cage” (vBP) | for calibration” (yBP) (cal BC)
. 6088 - 6,558 (86,.7%)
A-D3 K ant fra J E, + + +
IAAA-9306T FKla Plant fragment | -27.81-+£0.19 7.790-+40 7,701 +37 6.550- 6,507 8.7%)
7,028 - 6,931 (17.4%)
TAAA-930G8 FKib Wood Iragment | 29,35 50,50 792040 7.917 %56 6,921 - 6,877 ( 9.9%)
6 859 - 6,6535(68,1%)
_ 7,485 - 7,252 (88.2%)
AA- FK Wood fi ent| -29.22+100.5 8,300+ 40 260+ 37 Ml
FAAA-TO4 TR FK 3 ood fragme g .59 300 8 2.230-7.190( 7.2%)

1} Concentrations of "C {"'C/"C) for sample materials are measured using accelerate mass specirometer.

2) Libby's half ape {5,368 vears) is used for calculation of "C apes.
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Fig.4 Geomorphologic map along the Fukuchi River around Shirakuchi, Shiso City.
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ENBIE, AJRIREA8,457~8,638 cal BPLIE & HEFE 4
BTV D e nbnd, ZAL2RBEOEEILT ~
8m& A bHiL, ZDOHEFEIZ500~10004E LE L TV 7z
W2 EMD, 7T~16 mm/ F & D FEHERLEE O HEE
Ehad. Lo, FKlaRE D2 Tm B E T
(3 ®Loc.10) MFEHIT A @R Rk i EEROFERIL,
8,470~8,070 cal BPTH D EEZ LS.
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n = 1.498-1.503 (1.499)

= 1.498-1.503 (1.499)
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10 10 10
0 0 0
1.490 1.500 1.510 1.490 1.510 1.490 1.500 1.510
0 n=1.498-1.503 (1.499) n=1.488-1.503 (1.499), > 1.507
No.4 No.5
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[ H-type glass shard
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0 0 []Cther type glass shard
1.490 1.500 1.510 1.490 1.510

Refractive index (n)

M5 kiUH T 2OFHEE BITROMBEE S

Fig. 5 Histograms of refractive indices of glass shards (n) with morphological types from five samples.

2. BHEXKBOHBEIRELZOREA

BENEIRE OIS L Z ORRE &2 D L CTREER
B, FOSTREHEE BRI OEA FMETHD. K
TERBIZAR TimOHT <Y 7y 7 (K4 DA) 7
OIS mEd, @mERTTIIwdsE LicT Ny
FF2EICHEL TS, BHEHEEBMEIYAET
FIBA L= R onAiE, BOnh RO TR
ErERES A FETHXME (K4) & —B LT3,
BARIREIL, B2 EORTRIE, BE BThlr
ZEICEHEDRREE CHY, T~16mm FELHRKE
RHBEREAE TS, R P TCIEAERE, TNLEY b
TITHBYE U 0 o (JBIRP L AR) %, ST
LTEY, BEOFMEERET HEARERRIEE ENR
V. BRI, RIS TR ~40~50° BfEA L, F
L CIEdb~dbElz, bR TIEE~ALE, 10~20°
TRESER LT D.

INBEDOENS, ARFMTORIENEL 25 KEIZE
WT, HRORBELD OEZIZHLBH 5 LD RiE
(B KIE200m, & X500mf2E) AL L, Eh AR
LHLIE S e TR-OMEWE (R CHERE S CREA: L7 FE
M, BHRERETHD EE2 LD, BHIERE DK
TEICIEE S ScmkBoOWE L AEHWE LW E LB O
URXIANIBHEERHLNDZ &, XHIZ ELIZ 8 mLk
FOHREYNH D Z G, BSLEWIOWEIZI0mEL k
DOKEPR BT EHESNDE. TORBBRHEKL, B
PRIE A M@ F) I L 0 SRIRMIZ R A S TR(EALEY
FE#ENEE L. LHL, BREERNIZHSVEFE
ORI S L, FNBSEOWMKT EOWEE (B
EE) NEESNTEHLEZLDOEEINDS. @M
BIRBOSARE L 20 70y (K4 DA) & DAL
ERRN D, ARIBIREOHERE L7 WIE L, M <Y D5
HEZE O BEINBAZE SN TRARL LBAEL, Z0 LR
ANZREN. L= KKK LA TH D REEMED m . #IRY
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Ta oy rRe, BWikOEHINENH & OMIEY LB
LABE, BOND EIROARFICERS 0T HIEALEE
i, UREOMBIREIZFE L HEE Th D & HR
END. BTG & HRE S 72 RIKE A O Pk ]
I, COBRMEREEOBEKFERPOALNITELTH
A9,

EIAT, T N0 OREFERE LT, RS TE
RMEIC L 2BETHCEPEFNO 2 >822 HNb. A
0 A & P P A 25km 12 WL B AE B 80km & #8 2 5 | IR W7 f 5
NESTEY, 8EITII~v S =Fa— N7 2 B2 5%
EMEL R Uz (MMIEA, 198772 E). [LFk g
OIEBMBIE, & LIEMIEBRENS DN EEWE
T1,700~2,5004E £ B 2 LT\ 5 (JEMEES, 19
91 ; MM - BHFF, 2000 ; FEE, 2001 ; [H, 200972
E). T ORI & R TH H86SEIREHEE D,
#98,500~9,500 cal BPFIZILWEET/EH: (0—5) ZEIR
LT ARMBENRAE L2 EATRENS. BERRE
B TR OHREEARD LHEE SN D320 FAEMRIL
9,140~9,435 cal BPTH ¥, FHINDHMEDORAEENR
ICEEND. RHERARICITILREE T~ 0 PR
INEFETHBINL. L2 - T, BAREEOHEER
& 7o e~ BNARMERIC L2 &350, B
BIZB W TR RIS EO T RY - BREDOEAEND -
2l EERREET ALERH A D .

—7, AOMEOKSkmTEFDOREF—EH F =5
mafm,%mmﬁﬁwﬂﬁ%ﬁg@ﬁﬁﬁm%n%@
T Lt B2 LN DEERIIEREOKILD, 19766F5R17
B & 0 KR 30 B - L CHERIARR &
Ex kol (EERIAMENFEEEZESR, 1996).
B RAMEOUIEICBT 5 20 L 272600, ZEFICER
T HMA Y OFAMEEL, KMECLLZENLD G 1
TrEUEZNT ENTREEIND. LA o THRFER T,
BRI L B ERBEAIRIRE & R ST Mg R0 58
EDBEELRSAREERLVENEZZDLND.

FEH

AFFETIE, REN BT A O MNELOBE) AR E
H9 D UeK - AHEER TG 2 RATERE & Y, EoH
FEHFAR L HEFEBR BRI L OV RIS DWW T F DR AR B 7
Iz L7,

1) BERKEIE, ATPSUKEIRD KIUA T A &S Tens,
K-AhWBIRDOKILHTZ A& ATE LT, 2 HE
BT B KI7,300EFTE TORCOHFEM Th 5 L
EENS.

2)  AKRYBIKJEI39,140~9,435 cal BPICHERE & BRAS L,
8,457~8,638 cal BPLAME © #fti 2 el TN, T
R O EAGHERD R L L 7 ~16mm, /4 & K& vy,

3) ZOEHHBEENAFEN T ET AL, EBARK
JBE D FEROEARIT8,070~8,470 cal BP & 72 5,

4)  9,140~9,435 cal BPIZF 4 L 7= #9023 48 5011 &
EX L, A0HKICRERIE200m, & I500mfRE
DOFRIRE DDTERR SN2, ZOMIEICHERE L/
JE I, WK OBERIZ ISR &R L= i iERs o B
TN, ERIEEOZEMRICE Y B OWERE
DERMENTELE L. ChAEMERKTHS.

5) M RO OFEAFRRE LT, LIKEEHOIEENC X
DRMEED, EREMSBESNDN, FEHEED
EEMLEFONRERLVENEZZLNS.

FEILMERICB O T, I hE T RAE SR

BET DEMIEMEEOHSY OWEILE. 5%, &

HIR R JE 5 E N D BRIRDORERCTEM ot 2 1D 5

Z&C, REILHEE O LIRS SR A EEHPIERD

AL DWW T2 AR Z2 G T &z, KERED

HEFE L 728,000~9,5004FR11E, #79,300~9,5004F /i1 D%

wibEkLoO L, THHOEBRLEFIZEAL TR

8,000EHTD t 7L —< N~ BLRFENRTHS (MR,
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Pt O RELEN SV CREREE OmWT — 4 %

BECX 5. X DICEE)I A AEREX L P

NRRER & OEFAHEIMETHZ &b, Tr—A

N RIREEN & & I H AR OMERAS (IR - W

A, 2009) OREEPRICZ), BEECLAZORKED

TELTEIEEZOND. 29 LEEEFHIOVTY,

IR s b B R E O AN G DD T & DERE

Ihb.
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