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Preliminary Study on Holocene Sediinentary Environments of the Chikusa
1) *

Delta in the Ako Plain, Hyogo Prefecture, Western Japan. Hiroshi SATO"*,
Shigehiro KATOH"

A typical fan-shaped delta has developed at the mouth of the Chikusa River in the Ako Plain,
in Hyogo Prefecture, western Japan. In this study, we discuss the sedimentary environment of the
deltaic deposits layed during the Holocene by means of analyses of three boring-core
sediments(BC-1, BC-2, and HBC-1).

The chronology of the core sediments is based on the ages of intercalated volcanic ashes and on
AMS-*C dates for wood fragments and shells contained in the core samples. This is used to esti-
mate the sedimentation rate of the deltaic deposits. Analyses of sedimentary sulfur and diatom
assemblages in the samples provide the information of the changes in the sedimentary environ-
ment caused mainly by Holocene sea-level changes. The results are as follows:

1) At ca.8,000 yrs BP, the coast line had reached BC-2 site in the central part of the present delta
by the Holocene transgression. After the culmination of this transgression, a small regression oc-
curred at ca.3,000 yrs BP. This was followed by another small transgression.

2) At BC-2 site, the constant sedimentation rate of the deltaic deposits had occurred during the
period of ca.8,000-230 yrs BP, suggesting that the sediment supply from the Chikusa River had
been almost constant during this time. On the contrary, at HBC-1 site in a small drowned valley

where the river is not important as a sediment source, sedimentation rate over the last 4,800
years was estimated to be nearly one-fourth of that during the period of ca.6,300-4,800 yrs BP.

Key words: delta, sedimentary sulfur, diatom assemblage, sedimentary environment, sedimenta-

tion rate.
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(depicted from Tanaka (1981))

Location map of boring sites with two inferred shore and riverside lines.

After the 1:50,000 topographic map “Banshu-Ako” published by the Geographical Survey Institute.
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Fig.2. Columnar sections of three boring-cores(BC-1, BC-2, and HBC-1) with AMS-"C dates and tephra layers.
Kg:Kawago-Daira tephra, K-Ah:Kikai-Akahoya tephra. Eruption ages of Kg and K-Ah are based on Nishida et al.

(1993), and Machida and Arai (1978), respectively.
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Fig.4. Vertical variation in sedimentary sulfur (%) and
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PELTEIEND, HEREBREIZBRTH » o LHEE X
na.

Ih o DFEEOHERIERIE, BER.00mIcRIET 5
H o TNF 75 OEHERD S, 3,000 yrs BPHIi% &
EZ oD,

BREES.00mA 50.00mic i T3, HERIEERIIE
WA, HEEAYT A O IIHEREERE I B A IS
Shtsmot, UL, BEES00mA 52.00mTIid, HE
R ic Hak r OBADED 50, EERNT.80mE LU
6.00mic BT, 1AV EHFENK030%E/RLIT &
Mo, IhoDOEEOHERYdEREELZOND, D
Z &3, £93,000 yrs BPLIBEOHAEDIFIE 2 RE T 5.
E T AN, BEES0mD 52.00mEHE DR 135 +2.00
m”» 5 +8.00mickMd 5. HE +8.00m& W » foEMT
ECHBRHERE DS HARSAF P THERE L7 3B A s,
D, TS OFIEDHFRRMER O IE A TEE
K& BB Lonfettbd o, BHMiELELE, X561
RS 20D H 5.

Aa7icB\wTid, 7ThFYF 75 %52836,000 yrs
BPRii# O #E 3 ift S TEIH O HERGWI D338 0 S v 1a > - 7z,
HERSBRBIOHERE D> S YT 3 5 &, RESC A = TE I O HERE
Y13, #93,000 yrs BPLIAET OB HicHIRI s T L & »
b EEbN B,

2) BC-2 (£%%+0.20m)

HIE15.8Im& » P TIREREK IS EHEINEL-
e, 4 A v EERIIFEERH22.30mAERE, 9X7T0.30
YR TH - 1z, FEER22.30m TR 2+ 2 7530.35% %
RLT, COBECBIZA A 9EGOEKIIIAHTH
305, @RS & oI L ik HERIY) < b B nJREME I
BEwEEZ oD, Licd->7T, EEIS8ImE D FHS
B B HERERE 3R & o 3B E HEE S N B

FEE15.8lmM 585lmTlEA A v EEREIVTR
0.30% L EA& /R L, HEBGEBSEE b A Hsans A1y
B LUK, Lichi->T, HEREREEH O IciiEgE Wi
5.

INoOfEHER, FEL OB ONICERBEL LU
BEER12.30mIc T H A Y 577 5 OEERBEDON B
TEDS, MXBEROHRYI» ORI N D EEZ S
na.

S 5ImA 52.61m T3, HEREYI i HikFr 0B A
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BADOSNII EP, 1 F9EFERMLK0.30% %< L 72
TEDS, INLOFEREIRIHERYD» 585 b0 L4
ESh 5,

BEE2.61mM 50.00m Tl 1 4 v & &130.30% A i
T, HE2.30mTIIEREBEI R b PKEERICE -
ThEvohtz, ThoDI Lo, HERFEBREIEHShIC
BAKIRE VR B,

3) HBC-1 (£ +1.29m)

ZE3.00mA 52.00mTid, 14 vaHEFEI120.30% L1
bAIRL, HEEBGEEE AR & oK EER SRR L
L, T &, HREMIHKEBRKOLENIENT S
SUENTHIT LI E2RLTV S,

FEELTMTIE, 14 7130.44% & RIS S GE A
RU T, HEESBR K EESE B L, 14
v GHERD O HERREREIC 3K OEEN S - 1o T & HUR
AN DD, HEEGEEEIED O HEREBRE ZK KB EE T
bolcLHEI NS, ORI BT B IKIKERBE DO EE
R ERET 5.

BE150m» 51.00mTIE, 1A v aFHEB X OHR
HEEN S, HEREEE BN TS - LHEE SN 3.

HRE1.00m» 50.2omTid, 81 A4 v, %HEE0.90m
fhE & 0 AL T0.30% Ll EE, Thib EfioEHE T
0.30% Kiifi & /R L, ZEE0.70m& » _LALDEHE T34 <
GEINEL -, TS LT, HEEEEEEE
0.50m» 51.00m % cHAEERESEE L, #E0.30mT
bR E Melosira(?) sp IISHBLL 2. Melosira
(?) sp. LidiBRHERYIP IR IICEB» ShTnwd 2 &
»5 (PR« A%, 1988 : Kumano et al., 1992), #
[£0.30m & THEKDEEENH - Fo EHEE SN B,

HERE0.25m A 50.00m T, MAKEEESE S L, #
THIE KL LIz T EDREN B,

2. HREROBRZEIL

BC-1a7icowTi, #73¥5735 (Kg) OAHL
PERBEINE SN - 1. —F, BC-2, HBC-1d2
2037 T, HREYHCEEh AR P HLADAM
SHCHEAE, BLUOTHFYF 75 (K-Ah) ©H 7o
775 (Kg) OHEEMHAFENR D & B O FERE R -
Boht-oT, #hoaxkIc LT, EEAREN, KB
AR ZE RN & - THINERRE S 1 7 7 5 £ 2{FRk
L7z (Fig.6).

BC-2a 7ico\W T, #ES.30mAE A7 357 5K
TlEHE, FEE12.30mA T AR YT 7 SR NEHEE L.
BC-22 7 D&Y AR 1 EE2.61mPIE O HEREY) 13,
WK TdH % EHEE S N7z, HBC-12 7 O HE#0.30m
13, BBKOEEBOL 1 FIREEEZEZ SNk, —h,
JEsam R MR OB LK (Fig.1) i< L hid, BC-2i
AUT16204FE > & 17204F £ T e, HBC-11451316204F

il N

tHE T, 2 FndiKkL iz EEsnsg, Lich-1,
BC-22 7 O#E2.61m/E%E O HERRFEHR %230 yrs BP,
HBC-12 7 ® [ 0.30m & 4 o HEREHER %330 yrs BP
EHEE LT,

a7 HEREY) O HERDEE (3, JEAE ORIBEAER 72 &) L HE
FEERESEMU L2 BoRTR—ETH -1z & LTRDI,

BC-22 7H#RW) FifiAx, Z OJEiH & RS O L
9538, TbLE MiLD, AB (FEE15.8lm~8.51
m, Vvt AEY &4 2R HERY), BE (FE

8.51~2.61m, HKI~HRIRDE T &3 2 iRHERYD, B

FUCHE (FEE2.61m~0.11m, /NEE U 0 ©Hikiibh

515 B RKEHEREY) cXH Lz, £ LT, 7750
HAEAC R UCHEA TS S Ic - &, KEHE & o L1
ROdRE 2k 72 (Fig.6)

RIgIcH 1) 2 HERDEE 13, A T1.95mm, 4F, BJE
<2.04mm, F, CETI10.91mm, HLBHsns (Fig.
6). ERES.5SIm/EHEZAIE EBE & OB FICHY I % 23,
COFEDOHEREEMR I, AEOHERLERE 5 13594,200
yrs BP, BE®ZhiH 513%3,100 yrs BPEH S 1
(Fig.6), MiJE® I #91,1004F D BERBE 0 17 1 HS 7R 1
ah 3, BC-UficB W T b A v 7 7 5B F LU
WCHIRIIATEAE L S HEE S N A T &d D, AHIATS,
[67 7 5 %&ix FEICHROBEMSHER L 7cBic Mo E
YV NED EEAEIFI S T, B oI A4
b EFZ B, BHPHERERE» S+ 2 &, A
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Fig.6. Radiocarbon date-depth diagram of the BC-2 and
HBC-1 core sediments. Layers with similar sedimentary
facies are distingusihed as A-C in BC-2 and as I-1I in
HBC-1.
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JEAB=AMNIEERC, BES MMNATE T 5.
L7chd-> T, PRES.SImEHE DHEEHERIFE A 5, BC-2
s BV TIE, #94,200~3,100 yrs BPO D & %
Who, ZfNFIBEREOMENHEE ~cbD LHEES N
5.

LZAT, ABEBEICB T AHERUEE 13, 1313 —
LTWwaERTEW, A NROEELS.81m/&E%E D HERg
FERIIHT,950 yrs BPEEB &0 B (Fig6). Licd-
T, BC-2#iicBWTid, #98,000~230 yrs BPDH,
HERSHE I3 —ETh-hEEXZOND, BC2HILART
BIN=AMNoiddduc i L (Fig. D, 2 7HREY O
RKFERFHREINc LM snwlgsslasnsd, o
&5, #8,000~230 yrs BPOEIZ I, TFE)I» S
BC2HIFic b o s n- Wil o &R I, KEUE
bt otzbDEEZ 5N 5B,

~7, 230 yrs BPLABRIC B 1) & HEREREE 13, £ DL
RiOKISRETH 5 (Fig.6). Hr (198D &, LI
BT TR = AN O RS 2 4~5m AR E B L,
Z OMEHEBEOEMR) N ZAMNDZNDT~8fETH 5T &
Mo, TREINZAMNOLACE LT, T ks
T B THIRES, HABELICE 755 TRbREA D BB
B - foalfetE &R L7z, 230 yrs BPLIFRIc 8817 B HE
RO DMK, TR =AM OSSR & Xdis L
THED, TOXIUBIWRHOEEEZRESTZbDEH
b s,

HEREW) OO JEAR & HEREBRBE 0> &, HBC-12 7 HEfGY) %
kv, 1 (FEE2.60mLlE HEhE2&L v
~EE LT 25, O/E (PERE2.60~0.20m, #HKE
HIKDOW G D% FcHERE L 7o 2 £ & 9 5 )8),
BXUOME (GRE0.25mULE, #/KEKE L) D3fEic
XL, IETE, 320FERERD 50.52mm /4
DOHEFHE A, MJETI30.76mm, /O HERUHE A5,
nEnEHasn s (Fig.6).

I B>V TRERERBE STV, BN
DEH L CTHREEREEZHE L7, TEER, $68b5
0 )& MROHERFEME, mifgic R fERA W E 3 5
L, MEc>0WTHESNIERER & HEREHEE D S
4,750 yrs BPEEH &SNS, Fi, HE3IMPIZEOHER
YOI T AR YT 7 SO KILA S ZAnEFN
52 &m0, 1THEMNROHRENRL, Tty F750
B R L 7:#96,300 yrs BPEOH LW, Lich-1, 1
fEOHERLEE 13, LR (FE2.60m) DOFE%4,750 yrs
BP, MR (ZREE5.50m) D4H4K%6,300 yrs BPE LT
BHLZLYmm LR RKEVWbDEEZEZ NS,

CD&HITHBC-1a 7icBWVWTIE, #94,750 yrs BP
PIMs DHERGHREE 1, #96,300~4,750 yrs BPR o HE Fj sk
BEDL/3~1/4cbLlicbEEZ S5hn, BC2a7
B AHERGHRE O R REE L & 357 - 7ol 2R F

(Fig.6).

OB L T3, HBC-1HiS 1 81 2 HEREY o it
BIRCHHAEIEE I 2  &ICmA T, AfiRick
B e O A L PR OB ENIC L 18D
HERGLS DR O IR ZEE) (B, = 7ERIGH S DK
BRI 5 O OZALIE &) 2 S i Lt BT,
WD THET T RNERETH B LEEZ 5.

3. EFiticH I 3EMNEREL

BT B AHEREREE OB &, HEREE S FFE
bondaTHENOFERD» S, Bl SICBOLTHES
N B AU O SCHT T B 2 M L E, DI
WG,
a) Hokiicid, EREIC & 5 KBEIKIR O @b AT L
THHESERE SIc EAL, BOAENEIRALKL (|
XifgE). BC-22 7 oigrkJER M (A TR OHERR
FERIBHT,950 yrs BPEHEE s 7z (Fig.6). Lichi-
T, BC-2MiSIc#E Xt O #g S IRAITIRA LD I3,
#18,000 yrs BPEH#HEE S 5,
b) FEHELE13%96,000 yrs BPICSTEM AW X, AR
KBWT & Yo 3B X 0 F4miE <, #ERH
bNPEE TR Lc EHfEES T w5 (HA, 1981).
L L, AtRicsvTE, BldimesELl £icf6,000
~5,000 yrs BPOFER Z /RS HERY A5 5 2 &3
Tz, Hh (1981) A3 S = TEIH o Sg 1
DFIFLE L3, HEE +4.0~5.0m D RAR R I 7
s niclBREEAON A HIES, e +3.0~+4.5m
KB ONEXYFIROMIETH 25, wIFndbz ol
BAD S TRV, Lh-T, BHEATE, Kb
0T 3 W TR S S TR o S 1 & AT B A 18EE
WEBohTVWEVWEWTL LS,
c) HBC-1z 7 @ ERAE 1.75m & 4 o #E 7 4413 %9 3,200
yrs BPE R b oSN 3 (Figh). T oOBHELCESV TR
BKDBBEATH B EM/RE N, BC-laTieBWT
b, A7 ITYF7 50BN L 53,000 yrs BPH{#% D
JE e (BE5-0.30~ +2.03m) 13, HRKERHEREY D O MRk
ShTuwi, Lkh->1T, 3,000 yrs BPR{# D KA
WNRE S RS U b o EHEE SN B,
WEHMINETIE, T TIEREBEESRYY (S48,
1982) vwik (aki » /NEFRE, 1984) icB VT,
2,500~2,800 yrs BPI{E#BHIAMETE LU 72 & & ARG
SNTVW3, IhsoficB VLTRSS NI/NEHRE,
HBC-12 7®BC-12 7t B W RS /MR & T,
Z DEARYEIZ200~T00ED T NHH 55, WInd [95R
Eo/NB | CBRMIFTL 7 v — 7, 1965 ; KHZ D,
1982 ; KHEEAH, 1990 ; Umitsu, 1991) icHMd 3 C
EMEZOND,
d) HBC-12 7 it B W TI3£92,750 yrs BPLIF#IC, BC-2
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I 7IBWTIEIHS, 100 yrs BPRIFEIC, BC-1a 7k
WTIFH3,000 yrs BPX 0 #&ic, WIh bk o E
HERYIMBED Stz, Lizhi- T, #3,000 yrs BPLL
FRICHUO/NEIRSHEN H D, BEKE->tbDEEZ
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¥ & 8
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Y (BC-1, BC-28 X UHBC-1) ic>W<T, 7 5%
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MR DN RE S i,
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4) Bl =AM oo friE 4 4 BC-2itA T, £98,000
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1981) &g 5.
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T AHBC-1#ISic BV T, #94,800 yrs BPLIFIC B
B HERGEE 13, £ N LLET O £96,300~4,800 yrs BP®
Rl 1) 2 HERGEEE D1, 40 < £ TRD L 7.
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