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Gentaro Kawakami, Tsumoru Sagayama, Kenji Nishina, Rei Nakashima, Wataru Hirose, Sunao Ohtsu and
Katsumi Kimura (2012) Stratigraphic and sedimentologic analyses of the latest Pleistocene to Holocene
sediment core GS-HTF-1 recovered from the Ishikari coastal plain, Futomi, Tobetsu, Hokkaido, Japan.
Bull. Geol. Surv. Japan, vol. 63(1/2), p. 21-34, 7 figs, 1 table.

Abstract: The detailed stratigraphy and sedimentary facies of the latest Pleistocene to Holocene incised-
valley fills were analyzed at Futomi, Tobetsu, in the Ishikari coastal plain, Hokkaido, northern Japan. A
boring core, named GS-HTF-1, was obtained at a site (43°11° 57.78 N, 141°26° 53.53”E) located along
the axis of the paleo-Ishikari River valley during the last glacial age.

The succession in the core can be divided into four stratigraphic units on the basis of sedimentary facies,
diatom assemblages, molluscan fossils, and AMS radiocarbon ages: gravelly river deposits (Unit 2; 60.0-
51.0 m below the ground surface), meandering river deposits (Unit 3; 51.0-22.4 m), inner-bay, bay-mouth
to delta front deposits (Unit 4; 22.4-8.6 m), and salt marsh and fluvial (delta plain) deposits (Unit 5; 8.6-1.5
m), in ascending order.

The physical properties of the sediments correspond to their sedimentary facies and stratigraphic
positions. The pH and EC (electric conductivity) values of the muddy sediments are in good agreement
with the interpreted depositional environments, i.e. the sediments of Unit 4 provide relatively higher pH
and EC values than other units, although the inner-bay mud (Unit 4-a) show low values same as the fluvial
deposits.

The accumulation curve constructed based on the AMS '*C ages of twelve samples provides
information on the timing of periods of environmental change at the studied site during a Holocene
transgression: (1) the onset of deposition in a meandering river system, succeeding a gravelly river system,
occurred at about 12,000cal BP; (2) the inner-bay environment rapidly expanded to the study site at
around 9,000cal BP; (3) the bay-mouth sands prograded landward on the inner-bay floor due to rapid sea-
level rise at around 8,000cal BP, and the sands retrogradationaly aggraded during a sea-level highstand of
8,000-7,000cal BP; and (4) the delta front deposits covered the bay-mouth sand body at around 7,000 cal
BP.

Keywords: stratigraphy, sedimentary facies, physical property, latest Pleistocene to Holocene, incised-
valley fills, Ishikari coastal plain, Hokkaido
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Fig. 1  Location of the GS-HTF-1 drillhole. Dashed contour lines in B show the base of alluvium beneath the Ishikari coastal plain (Hirose
et al., 2011). Thick dashed line shows the location of sectional profile in Fig. 6. The topographic map in C is after “Denshi

Kokudo” by the Geospacial Information Authority of Japan.
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Unit 2

54.3-54.8 m in depth) (50.1-50.6 m in depth) (49.0-49.5 m in depth)
£

10 cm
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Unit 5
3.2-3.7 m in depth

E F G

Unit 3 Unit4-a Unit4-ato Unit4-b  Unit4-b Unit 4-b to Unit 4-c
(23.1-23.6 min depth) (18.5-19.0 min depth) (14.0-14.5m in depth) (13.0-13.5min depth) (6.4-6.9 m in depth

A B

Unit3

Cc

Unit3

D

Unit 3

(29.0-29.5 mn depth)

3K GS-HTF-1 a70F1=y FORENEHE, A: 2=y b 20EM, B: 2=y b 3 ORRENZED 51 25 FE

Fig. 3

WA 513 3km (Z EBEANCAE T 5.

B X GE). C: 2=y b 3 OB MR~k &, ZhucgEhsd~y Fo 72 b D RRICK DAL
Niza=y b 3 ORI & 2L P EOMAR (Hi38 X #EH). E: 2=y b 3 OERARE 4920 M (HE) &
it (B, ROt icstaekitie. FAEMEREZ 27222y b 4a Dk, Gz b 4-aDPREEHES,
2=y b 4b DM AEYIEELE 2 IR EMRE. H: 2=y b 4-b OMURIRRE. B () RGO HBA 2 i T 5. =y
b a-clizioh s, RAMICRAET 200 IR — ik (hikir R . 2=  4-b DAY E 2 IR E e
EES. J:azy FSICRSND, MK AEE S AEBEOKTEROYeKE.

Representative photographs and radiographs of stratigraphic units in the GS-HTF-1 core. A: Sand and gravel beds in Unit 2. B:
Cross-bedded fine- to medium-grained sands in Unit 3 (radiograph). C: Mud-clast bearing stratified fine- to medium-grained
sand beds in Unit 3. D: Thinly stratified sand and silt beds in Unit 3, bioturbated by rootlets. E: Laminated silt (darker color) and
clay (lighter color), and thick bedded brownish mud with abundant plant fragments in Unit 3. F: Bioturbated mud in Unit 4-a.
G: Intensely burrowed muddy sand of Unit 4-b, overlying mud of Unit 4-a. H: Coarse-grained sand interval of Unit 4-b, bearing
scattered pebbles (p) and white colored shell fragments. I: Rhythmically accumulated inversely-graded mud-sand couplets (open
arrowheads) of Unit 4-c, overlying bioturbated muddy sand of Unit 4-b. J: Peat, brownish clay and underlying fine-grained sand
bed of Unit 5.
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Fig. 4  Diatom assemblages of the GS-HTF-1 core. See Fig. 2 for the explanation of the columnar section.

BEKREA -V —-FYLEMHHLZ #FE50m T
T 7 HRINEIEIT 100% Th > 725, THLIETIEE
D= a7DO—EBET L, 5 ZAIZK DA%
B L T3, ABHRE»LEE Im £ THEL AT
WELTH 5.

3.2 A7 DEAFE

a7 O R E A, N EIE2 (Aild) & FEET
bbb, FIHEoNzaTIIHL, TTy 7 RO CE
IZECZIRRED £ £, FEERITATA O Geotek H# Multi-
Sensor Core Logger (MSCL) % FH\N"C&# 77 v < $i58 8 &
VR ENE L2 F Y vfiEE V'Cs (370 Bg), &l
WIS FEME IRE 1em, WIEREH 10 B TH 5. MSCL
2R BN T — 2 2LIE A (2009) 2 BE IS KD
IR L, AV v BRIRRE L &l IR R & R 7.

MSCL Iz kB #llE#kicar &L, Yoz &fEyry 7
VY, RO OBy R L .

3 7 OFCEIE R % O — KA (FFR 1/5 TORIR
IERK) & BiA L L, FHEHRDO I 7HHE, )XHEE
B, HXL0EALZHHLC O RidikEfTo 72 (B2, 3
X). ‘i, HAGIEZE (BK) BT O LGk 4 H
VIBEREEO G A LB L . X BE I, N
JEX lecm, JE6cm, £ 25cm %7213 20cm OFEH7 2~
VL — 2L 22 2 5 Tkt e, iR 20 S
BITHRE U7z, XMW &3 B 40kVp, Bl
3mA, HREBERNG 20 ~ 30 O TE L 2. FE LD
BRI, WRIRREDEE T 7 ICHT 5 & & B ARF & Y
T, ZO 25 5~ 6 fEDOKRTEHEN-HAMEEY v L &
v g (RS 13 (BK) oD/ 4 )L OH-1AX) % Al
L, BlEOBIL#IZTIZ A D FIETEHRILL 72



R A

20124 E63%& H1/2H

H1k AMSUCAHERDMEREE. BE2V 5 vE L 5> TRIELBR, C2, C3, C-7, C-10 DELEIZ 2 DIZ R 2= 4R i
Y. BRIEH — 7 IIREYI I IntCal04 (Reimer et al., 2004) , Hi#& 12 Marine04 (Hughen et al., 2004) % F 7z,

Table 1

Results of AMS "C dating. Two sigma calibrated '“C ages of C-2, C-3, C-7 and C-10 show split age ranges. Calibration database:

IntCal04 (Reimer et al., 2004) for plant fragments, Marine04 (Hughen et al., 2004) for shell fragments.

Sample Depth Elevation . Measured 13 Conventional 20 calibrated
Material ¢/ Lab. No.
No. (m) (m) atenia ¢ age (yr BP) 87C (ko) g age (yr BP)  age range(s) (cal BP) ap. No
C-1 413 1.98 plant fragments 5630150 -27.1 5600450 6480-6290 Beta-271491
7150-7120
- - + - + -
C-2 7.07 0.97 plant fragments 611050 27.4 6070150 7020-6790 Beta-271492
7670-7560
- - + - + -

C-3 10.40 4.30 plant fragments 6730150 24 .1 6740450 7540-7510 Beta-271493
C-14 10.70 -4.60 shell fragments 7050+50 -1.5 7440+50 7990-7810 Beta-271504
C-15 13.18 -7.08 shell fragments 7370+50 -1.3 7760450 8340-8140 Beta-271505

C-4 16.70 -10.60 plant fragments 356804330 -25.0 35680330 Beta-271494

C-5 21.56 -15.46 plant fragments 8140150 -27.8 8090+50 9120-8980 Beta-271495

C-6 25.32 -19.22 plant fragments 8340+50 -28.4 8280+50 9440-9120 Beta-271496

10110-10100

C-7 27.72 -21.62 plant fragments 878050 -26.1 8760150 9920-9560 Beta-271497

C-8 30.57 -24 47 plant fragments 8990450 -28.3 8940450 10220-9910 Beta-271498

C-9 34.49 -28.39 plant fragments 9110160 -27.3 9070460 10290-10180 Beta-271499

11080-10930
- - + - + -
C-10 38.68 32.58 plant fragments 9530160 27.4 9490160 10880-10580 Beta-271500
C-11 44.92 -38.82 plant fragments 9670160 -27.3 9630160 11200-10740 Beta-271501
C-12 48.23 -42.13 plant fragments 10000450 -27.8 9950450 11610-11240 Beta-271502
C-13 55.18 -49.08 plant fragments 11110160 -27.2 11070160 13100-12890 Beta-271503
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MEARATH S, W 60m LR TIE, Y 54.5m 3%
AEEE L CRRAHIIEZ 2 [ ARy 2 & v a
VEIRT.

AR 2 2y v g VO TFEIRE 2cm LR o
BE~ M S 5 2R L, B 5em MR OFEEE kL
T HHEREN 20 ~50cm DJEX THRET . —fiIca 7T
F(0mm) 2 Z 5 KELRD SN, FHEIRON %
DT 2ITRC 2 BRI ~RRR T, BT IS #EE
5%, BERIRIRE, HEIY, REAENLL, En
ICHER BN RS R F v — b, fk@E, HEEE~%
EEOKIUENREDONS. o1y Y3 vyD L,
AR 22 23 & IR RGP & R VTR O T ok ~RRR D
@55,

WIS 55.2m OWEHIZE Eh Tl o “C 4R

1% 13,100-12,890cal BP T®H - 7=.

R Az =y MISIZELERERELAIZRY Sk,
WRIZIIRIEEAREL, MraARKFEEEFEREL
7RI &> TH D, T &k - THEBE ZWINBRETC
HREL72EHEAZ N5, $ABEOREIZGEETh RN
P i3 MHEIREE R 23 KBRSy TRifE S K& <, WRAEIO
B LAY 4 FAERNIEM L 72 & S h 53255 KL
Hipn (FrZ 2, 2001) 2MRE S HERIL 72 8 O & e &
ns.

1=y ;3 [RE51.2~21.3m]

B A=y NI 05S~1.5mDEX O, Kt
~YI)L ME RS Kk 2 EMRAR (B mm ~ lem f2E
DJE X THEMRIZEE TS 6 D) ~MHEME (1em ~ Sem
REOEXTHETAED), RUEIHK 10cm ~&
KImFEED b 7 7R PR DRI R BLRD G 5> & Rk
SN2 (E3IXNB~E). Zhboid, KibEicidrz-
TRz b BESR S EN A G~ RS RE Y
5 EHHREY 2y v avEETEOE, TNEERR
BINCE S PR EEWREIZIEC £, MAR~ERHRE,
TERDONEZRE§ 5 LR by 22y ¥ a v &aETE
DIZXBIEN S, BIHIES | ~2m OBE, #HHITE
X2 ~5miFEDHTH 5.

P EEWRE L Y b ES Tem ~ B em THIK D~
R EFREL, Bl ~ScemD~y F7 52 b %&(F
dSHitnd s (EE3XB, C). BERICEARAEENT
B0, BHISH->TRRRETLI 2L H 5. MAREE
5T E LIS LIS bsE 2 m U, RS FOPRRIL
¥o Yy a VATRO NS, BERLHRERIE W)k
B B EEN 2 2 eh 2 <, X BEEETIIRE
DRENRDONDS (FE3XD, E). FEHHELED
NBERIY) X — P LOFE~FHEDOFWHR A KIS
3. FREOEHEEA ) —TIK(5GY5/1) ~Jk (7.5Y5/1 ~
5Y5/1) ¢, REMIRICE D G OEIK 2.5Y4/1) #HUS.

Bk, K2z F OFE 40 ~ 43m OWREGIZIIMPEAIZ
KBEMBER I VAR 2~ a3 UBROOLNDE. /-
RIE 48 ~ 45m [X[A e OV 25m (L2, W IIkA3 A8
»ohsd.

HEbd, AR D Aulacoseira ambigua (Grun.) Si-
monsen, Cymbella tumida (Bréb.) Van Heurek, Cymbella tur-
gida (Greg.) Cleve, Synedra ulna (Nitzsch) Ehr., Reimeria
sinuata (Greg.) Koc. et Stoerm, Rhopalodia gibba (Ehr.) O.
Mill. ZERLBHET 5. WKRE~FKREFD Gyrosigma
acuminatum (Kiitz.) Rabh. R Rhopalodia gibberula (Ehr.) O.
Mill. &, 2=y b2A»5ENT 3. & BHEE 33
~27m TI&, SHEEAEEERRRE X OB HE AR o0 1
Tk FdE (/NEZ, 1988) T % Thalassionema nitzschioi-
des (Grun.) Mereschkowsky OFEH MG 2 5.

MR #HAGT, K=y b 7EHED "C HFRE
A7 FRMEIE, NERE (FE 48.2m) @ 11,610-
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11,240cal BP 20 5 2= b L5 (% 21.6m) O 9,120-
8,980cal BP £ T LAICH < & D, WinoMim | i 4R
A2 E 13R85,
R : K= MCEVEKE R OHEO B34 <
MR X g, BT 2 bAoA EATH
5. PIRBHEWEIZIEC 5 LMKy 2y Yo
VAE, WO PR S HE R O FE T & % (Collinson,
1996). F7=MRALY 2 £ v ¥ 3 v EEOMKIRE 2 IR
Eﬁ%%#é:awe,meﬁ%ﬁfwﬁﬁﬁﬁ@é
. —, AR ey voa vid, FREOR
ﬁ%z7v4@7m93? va VIZXDNERTIF
K X 72 & @D (Smith and Pérez-Arlucea., 1994 ; Collinson,
1996 ; Nichol et al., 1997 ; Bridge 2006) L & X h 5. Wi
%?ﬁ%ﬁ%tﬂﬁ%%$ﬂwﬂ”ﬁ@Lﬁiﬂﬁ@%@
IZEWBR SN2 DT, K=y NI OHERE
mEz6hN5.
1=y b4 [RE21.3~46m]
R A=y NI VO, oY EmE, L
DWPEEIH G~ g % R & 5823 5xh3
A, 2=y FEEKIZEVBEELYSFED SN DN T H
3. SO ER R OCRAKERASEL, ZOH
Alda=y FEFED SEE 17m (IS THAL T,
W 19m (HETHRA(60%) 755, UTFIZ3 2047
2=y MRS L TRt 5.
1=y bd4-a (FRE21.3~143m) TFTEMEIOHE
21.0 ~ 20.6m IZIFEHEFLOTFHEDRE & v EOM
HIBD80 5N 55, 70O ERIZHERAIE & iR <
AL A Z G R LR A Bk L B3 XIF), &fke
LT AR Zmd. 2=y b B (R 15.5m L)
(%) &, PR~MRBTREINZEE] ~2cm, £
% Sem AT OB~ REMREZZT 5, RPKRAORE
ﬁ%iﬁﬁ%b%hé.ﬁi%ru@%ﬁﬂ%~ywb
JEDOFNL Y 2~ 8y FHOHBIZRD 6N B0, WE

16 ~ 15m R OVERE 19 ~ 18m FTIZBROKE 12 56 % 0

B4 U — 7K (5GY4/1) 25§ 5.

LBEE21.2~21.0m, 204 ~202m, KRU19~
17m XENC@IRZEAL T3, BIkiE < S RO i
MzRL,
MR 3em F28 T 5. BEm I P T iRk~ 2
aMMAEZ L, FHOVREIZN LRERIZEL THh 3.

HEAAE, 2=y PREMECET T 2=y
MR & R REAM BB A, R 19m (IS 213 T
WATOHI GBI L, RK60%EITET 5.
18 TR Paralia sulcata (Ehr.) Cleve, Stephanopyxis spp.,
Thalassionema nitzschioides 75 £ % %4 5. % 7217K4%
FHD Nitzschia granulata Grun. 3K .=+ M ZRFEIIZE
¥ 3.

FRUL, HE16.Tm ICHEIZE TR TR 2 5
35,680+330yr BP &9 iy MC Rl & 15 7.

FEL AR e B BORABEICHEALTED,

1=y b4b (FRE143~68m) < EMER%E
T =B L, RRIeE s MR~ R & ik E

LCE3IXG), E 13.5~ 13.0mIZIZEERHF2ICH
T 2IBEREICZ UWRRE CE3 X H) Ao oh
5. 2=y MEER» 5 ZORKWRE F T BRI,
KRR 2> & B ETMRAL 2789, SR 10m {43
KO B, WA ADLTrERSBETS. 1=y
b AR EMETELA 2 Tl DYIERERRGE IZ IR & L
D, RIE 8.5m (HEDOHORI O X #EEIZIX Y v
TURPEER RS S 5. BOCRADRIZ R E - KD
Ma A4 7RRDEN, KZiE1lem IF, BX Sem fEE
DREET, NEBZPR~HRTHRHE N TS0
BEV, ELEHPRTET S ENS DL RD 5
ns.

2=y b PRI (G 13.2 ~ 10.7m) I % 7213

B0 B ARUE L, [ O K5 R 4 TroKkik o #l
m~MWTTHIZER TS X34 FH 4 (Potamocorbula
sp.) JH (hB1E 2, 2004) TH - 7.

HECRZEL L =013, BE 11.5m RUEE Tm O
2REHEDATDH B, W 11.5m TR EREOHEIE A 50%
%#4Z, Paralia sulcata R Thalassionema nitzschioides 75
ENLEET S, VEE Tm TIZW AR 2R AKERED
Nitzschia granulata 2’pEH U, 4R & VRKAERET 45%
w7,

AR =y b FEBEE 13.2m) O HB O “C Ul
8,340-8,140cal BP T - 7z. & 7=H#E80D HigFiid 7,990-
7,810cal BP (£ 10.7m), [EIERIGEE O 12 7,670-
7,510cal BP (B#/% 10.4m) Z/R L, fix B (RIE 7.1m) O
RE¥IFT 1 7,150-6,790 cal BP 0 “C 4Rl % /R L 7.
d1=vy b4c (RE68~46m) AKz=y MIsfkE
LT Rkt 2y v a VERT. 2= FOKER
oy i3RI LSRR DA ARE» 55D, T LA Y-
B~ PR AR B3 IX D). X WEHTIE,
FZSPATHERER ) o TV RIER SRR S S, £ 21
BT UIF LI T oM g, omislL, vt &RTEh
T30 TR & 7 2 WU & 789, 2 D L pfii 13
BDTHRT, EfideEicEbnsg. EWEELE, FE
6.5m DIVROM AR, K OGE 5.4 ~4.9m ORRLJE
K~ ons. K=y F» 53 ELA
PEHES, 2=y M FEICIZREBEImISHE S MR D
5N 5.

HEbaid, T TIIRAKEENEET, Cocconeis
placentula var. euglypta (Ehr.) Cleve, Fragilaria vaucheriae
Kiitz., Reimeria sinuata, Synedra ulna (Nitzsch) Ehr. 75 &
EREM L2 REE(FE 4.8m) TIRBEROEAE SR
L, 20% fEE AR
R 2= b 4-a OJFTOKE LRI AT HERI 12 A
HLUTEGMR bz 2L, PEBEMEONERETS 2
Paralia sulcata RYeB TR IEREEAERE & R § 5 Nitzschia



ALEE 2 B ISE X TR & IR A — ) v o a 7 ofif (11LEIE2)

granulata 75 E DAL AE ZET S 2 & 6, HREGH
W26 NEBBRBIICRIT L2228 &R, 2=y b 4-b
EXAYIALFHAAELEHETET N6, FARMEOHIRG
~WI T HORESBHEE SN D, BERICWE TREIDOHET
WAIEDSREET 2 Z &, NBREO EAICRETSZ &
26, NBORESLEBOMICHBEL-EDEELLN
5. ZhusonTd, FloR - v o HIRX A 7z
B E S &2, RETHE THRR TS, 2= b 4-c
DHEBMAERGE 7 VA ¥ — RgE~ PR P (Reineck and
Singh, 1980) Z/Rn L, #IVWORE T THERE L 7= Bk
H 5. FHIHRAL 23 /R 31T X o pirii g o A
HEIZERY b, WEET IV Z DSFTF ¥ A IVETHIZ BT
WA OFERT THERE L 2= aTREME2VRIB & T 3 (I E
(E2, Flleh) .
d1=v b5 [FRE46~1.0m]
AR : 2=y MR FERICIE X 20cm ORI FEED R A3 FR
o, ZO AIIFIRE SRS & GBS o AR
ICRE3.5m F TRET S, HIZ B, KEfih el
ROHRE?» S %% (53X )). X BEHETIE, &M
ORZEMEERE, 2=y P EERICIRESRED SN
5. HBAUAIZIRAKRED Aulacoseira ambigua X Syneda
ulna, IRKA~EKRLED Gyrosigma acuminatum 75 E % g
U, W 2m CIIRAKAERED 90% #i#8 4 % 4%, YR 1.6m
TIRPARARED 50%, WAFEAS 20% OEIG Z 7R L 7.
PRI 4.1m DRl LR OREYIF I3 6,480-6,290cal BP O
HCAERIE AR L 72
R - HIRORIREEMREIIRRIC L DR L DT
B, EAAZIIR T ERUe R A A LT RSk
sy va e K EICIZHERNS < O EEE
FAEGEENETLhs, Aa=y M3EANRMZHiN S
WE ZOFAOKRMEE Z 5N 5.

5. HEMYM EREMER, pH, RV EC

BERVUEKE

HY v IREEE L F 2 — TR bR -1 K
VM XEEOEE T 7 7 A N IS HIET 58D
D, H V7R OO T AN A X B XD s
23 d 5. RE L OBRAIEO T v~ BIREEE T
Wi 5L, 2FRNaENE LT1=y 325 4-al
P CIEBEIZ & % & b 5 %18 OWiFEN 5K T 23588
b3, Thbb, 2=y 3 FETIE2.0g/m’ % [0
D, A EHT20gem’ % FlHl>CT2=y I 4-a Tid 1.8g/
em’ fif AR Y. 272 LR A RESNRER,» S, 2
= b 4-aNIZB T B B ANOBEREAR T IR AL o f 2
EhrEEILONS.

ERICDEE T 7 7 A NVBBEEOHWE a7 74 )L
ERLSHIBL, 2=y b3 TFEDO25% FHENLL L=y
b d-a D 45% FRE £ T, ERAEABEMNL Tl

fErAED 5D, LrLI=y b 4-b FETHU20%
WL ETHEA TN o725 & ERAWET5H, 2=
d-c THUWHKRT 5.
R
WEROERIRE L K<HBL, &Il XM
B CEVMEEZ R T Z EMFARN S, ZD-DmiEH
DEETa T 7 A5, KL=y MIFET S A
HRALe LR kD 2 2 ¥ 3 VAMERTE 3. 7
BIL=y b 4-aDPFE 17~ 18m {BEICEED 5B/
Y= 2 3RISHIS T 58 DL Bbh s,
P MR

&I, PERFERCREFEOER, wWihd AR
HEFNNTH 5. EHMRAL - BRI LY 27 £y
Vavid, NESH»L EXREND. FHEREEIL,
2=y b3 ORPEEPRDRE (R 42.1m) 1230 TR
0.93 ¢ (0.52mm) %, 2= I 5 OKi1JF (FHE 4.0m) 1=
BWTi/AME9.47 ¢ (1.4um) 27" L7z, KEka=vy |
4-bTiE, 2=y I LEISEWEE 15.4m IS0 TRD
fiti 8.74 ¢ (2.4pum) 2R
KFEAF 2 RERHY (pH) - EXIEEE (EC)
HRMEBEKROpH KU ECOMEIEZ2=y 3D
b=y lt4agxgThEODEMNMET, ThZhT1~
8, 0.8mS/cmEETH 5. 7272 L pHDMEIZL= b
3T (ERIE 45m DIVE) Tk 8 A4BA 5. /2=y |
d-atxg L2 5 4-b 22 1) TpH, EC & 3 ITfEiA K E L
B, WE12m T E ISR AM (H 219, EC A
2.6mS/cm) ZRYg. ZIn6 EMNDI=y b de, 2=y
B ST CTEZWIK L, W& 2m CpHIZ 7, ECIZ
04mS/cm &7 5.

6. & &

6-1 [BFr CHEFEIRIE

2=y b2 ORERREGHE (ZEEE 55.2m) 2 5 5 h iz C
FEACE 13,100 ~ 12,890cal BP A2 5, KEHIX D GS-
HTF-1 2 7IHEIEEX B3 REE» 5 55 L flir b,
722U, RO ET o 2FE 65m £ TOREEEE T
PR O FEEREE RS I Y 2 2 IFIAMECId & <, JEESRg
& & 0 OEMEERE O Iz L CRE L Tw A TR
5. BIERETIE, 2= 2 &0 RS & L
Tikinr 0 HZ L ET 5.

AFEHX O PRk, TOo & D BB MR (2= >
b 2), AT OHERY (2= b 3), NE~BHOHE
Y (2=v b 4), %L T LEBOEAMGE XK OO
YR (2= b 5) DIEICRET 5 RS iz ik
Whe L RREOAEHMARE TREBOT s 2=y | 4-c
25, WK OEAMRIHERE 2 655 2= b 512h
JTCo BB, NTHXICEWTRD SIS
oy va v (il RiEs, HRAH) EEXSEPLTED, B
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GS-HTF-1
asl RARkARALLT
+6.105— 0—
7o) (m) -
E - Delta plain
o) - <6,480-6,290 cal BP
3} 5—
<| o— - Delta front
— - «7,150-7,120/7,020-6,790 cal BP
Fen «7,670-7, -7,510 cal o
o 10— 7,670-7,560,/ 7,540-7,510 cal BP Bay-mouth
<7 - B 79907810 calBp (Flood-tidal delta /
- - «8,340-8,140 cal BP washover fan)
= | -
) 15—
10— -
® -
< B Inner-bay
20—
25—
20— -
30—
™ z
—
5 o 3= o
- Sandy meandering river
40—
45— [ «<11,200-10,740 cal BP
40— -
- «<11,610-11,240 cal BP
——
/==
===
N : 2
= I 55— +13,100-12,890 cal BP .
S : Gravelly river
60— Dimmeed

EFILEZDTarS55F—vavitkbineEi16h35.
Thbhbbi=y bdclFFLr7ur b, 229 513
TNETV— O LRI 5. 7272 LINFHX
TETFLg T7ay b OHEREYIE T a7 4 HiREYNC RE
FTHDIIRL, KEMX TRBLOWEHEREIIZRAEL
T3 (B S5X). HERYIEETED pH - EC OEIZEL D
HERH (2= v b 4-b) TEWVD, NBOJE (= b
4-a) TIZ pH A 7.3 ~ 7.5, EC 0.7~ 1.1mS/cm &{&<,
THREOWMNIHERY (2= b 3) LREIFEETH 5. JII it
X®D GS-HTB-1, -2 27 T, WEJRED pH »* 8 ~ 9,
EC 28 1.4 ~2.6mS/cm C, #E5E X N2 HEREBRELIZIG U7z
EWMEERL TR (I EIE», HRY), GS-HTF-1 2
7 ORIBHET pH, EC OEAMEWBEIHIZOWTIE, B
MTIEAHTH 3.

WL TS, EdliL 7z GS-HTF-1 a7IiciRoh3
HERBRIROZE L, KO NBEICHIE T )1 T X D GS-
HTB-1, 2 27 IZR 628 DEREANZZFACTSHD,
AR BN O % OWEIC > TS 2 AL 2258
W)Y 27 L& RLTWE, FROIZES &, wefrmil
BREORGIE 2=y I 3 IEE (R 48.2m) OFNTH 3
11,610-11,240cal BP B8, NBJekg (2= b 4-a) OHEE

|
Bayhead delta
progradation

%5 GS-HTF-1 2 7 OREF 1= b & AMS
YCARR, KRUTRIR S N HEREBREE. B
RO NFNE 2 X% 2 H.

Fig. 5 Summery of stratigraphy, AMS'“C ages,
and depositional environments of sediments
in the GS-HTF-1 core. See Fig. 2 for the
explanation of the columnar section.

FARIT IR 21.6m OREYI 2383 9,120-8,980cal BP H,
FFLE T L=V (2= b S)MBEETEZDIFI=
b 5 THODER S 5 6,480-6,290cal BPETH 0, JII THb
XEIZEAEEDS .

—J%, GS-HTF-1 2 7R oh 3 EFOREE LT,
FERHERENIE L, F 220t MR E & 0 Bl
WX LR L TWRBIZEATED, LN - 274
HERE 720 Tl < RS FHEHERMI S RE T D 2 & b
ENB. 2D Lid, FEHIH S A RN A A ALE
LW z728, EDORANOBEAHIREh Tz
& h Mg B TR B B

F o RFEWXIC I 5 Wi RE O K= LR EIE, NE
BB (=y Fd-a) L FLx 70y MR (2= b
4-c) ITHEENT, EYEILEZR L 2T 2B~ eE
WEEOHRY : 2=y M 4-b) B REETEILTH 5.
JIIFHX DFEEHEZRE L 7T 2 HERM» 6 %0,
WEYZZ Lw, iR - v 75— 4 X— 2 (FEiZ
A, 201D 12k hE, ZoOME LRIy MIALIE LR
DOREMIDOEE 0 ~ -8m IZ[AW e & ift 4 5 & 5 1ZIEEL
km ~ Skm T L, BEENZEART S GB6X). ZTh
WO FEFIX 41 & A i RE AL, 1990) 1 #H4 3
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Unit 5
0::::::*]?;:;
nit4-c bAd GS-HTF-1
5——————Unit4-b
______________ le4 GS-HTB-1,-2
-10
Unit 4-a \
BT
€ 20
& 25
¥ =}
S 30 Unit 3
b

7 GS-HTF-1 2 7 OHERRERE. B AR

-35 \

1F5 (2006) 3 VIS4 L L 7= BB I
5 0F Mg KUEZ R, PO FRER

-40
5 PHIZ 20.
Unit 2 [ ) > Fig.7  Sediment accumulation curve from the GS-
-50 HTF-1 core. Dashed line shows the revised
55 i i . . . sea-level curve for Paleo-Okutokyo Bay
0 2000 4000 6000 8000 10000 14000 (Kimura et al., 2006). Horizontal errors are
given as 2c.

Calibrated “C age (cal BP)

28DEEZHND. AL IS SCEE S TEI I &
LEEC IR I =N 7 — Lok omiEch b (L
¥ - ERE, 1973), TN 7 —OREMNCIEL, Nk
M o> THi B3 MmEEE RS Z b, 22y
FAbIET Ay at——T 7R R =gl
DOHEE? S 5 5 BHOOME GFN - A, 1993 ; Saito,
1995) LB X N 3.

2=y b 4-b DRI, THR.OWNETRREY 5 DEME
bR E RS, F O BT BRI o &
AY. AvAXFHA T O FEEBIZOAE
Fh, EESICEEmRAED o5 FERMITITE
& 13.2m O 5 A% 8,340-8,140cal BP, ¥ 10.7m D H,
FRF A 7,990-7,810cal BP, ZEEE 10.4m OREPIF A% 7,670-
7,510cal BP, % L C&E 7.1m ORI A5 7,150-6,790 cal
BP#/RL72. ZhoDZ M5, BHOBMKIZS TF
TG D FRSTHRE R RN N ) 7 — ORI~ DB 0
BEIZ A > CRMUZRE L, Z0% 7 TAERTEOM
WEAE S TEHA IS 2 F Tl ARUE LA B sk B &,
INY T —DUHAINOBB L & G ICHBRIICRE L - &
EEND. ZOWHRIZED, W25 OWEHIE O
EnRkEhprLedilz, FLazay b OHERMIZHE
BEbhtEz1oh5.

6-2 HEFABLER

SIaRlE U 72 C ARl (BFRIEAE) & 7R 2 & HERd
A Mi< &, FTIROKLII2E 5. FIRERFERLUTH
WA I 0 B e H e O GEM 2 g AR HEZE B Hh AR B S 20
TidAWn/, JIIEE» (ERY) &Rk, 22Tk
% < OPBMZLAL VN AMS “CARRAEIZ H D W TIE T
ST 3 WHGE O W ARUEZ Bt (B 2 1XARFHE 2,
2006) & HEREHIRRE & 2 BRI S 5.

GS-HTF-1 2 7 2R T HERGERE X, 2= F 3 ~2=y
F4-a EFTH10m/ T4, 2=y b4-b~2=9 5
P TIERREL D, Sm/ THETH 5. §iEIdseHit
DOWHEREZIHN 51T 2WAKE LFIZE T2 DTH O,
% TR 2 5 SEKHERTIC 200 T O K HE | R
DD & Z DHOWARE TR L2 DEFZ 6N 5.

WM E RS2 =y F 3DOXBIZENWT,
HERERDS K BRI IEIEWR S . T b bk
IR BT, WARD B E 521 R ] BREE
ThHoZeHmkEhs, 2=y b 3Oh~ L1
TUHAHEFEMOER RGN D 5wl s, Z0LS
BB ARNET S, IR, 5 NEBBREADRIT 2R
T2z b3y b d-a OEERAT CHERE TR X
ARUEZEFR & 28 L, A & R HEEBRE O 2L %
XFiv 5.

w2, X DEEHEIO GS-HTB-1, -2 27 H 53K® 7~ HER
g (1 _E1E A, FOlld) & k4 % &, GS-HTF-1 D2
= b 3 REUE L D BT X BRI RIS D ED
MNEEE->THD, MROEEZELSEBETHS. i
XTI & T AL OMIHER Y O BRI ERIZ I
FEALEDL WD, ZOEEIX GS-HTB-2 27 T
17Tm THBDIZRL, GS-HTF-1 27 TiE-15m ThH 3.
WAKHEZS B & OBIRE ADETER TS &, JIITHE
XAVkEL TSRS E b A, ZORIZDON
T VAR 2N A TR T 2 D E D 5.

7. &0
1. At G BIe] KL X CHl L 2= iR —) v o
a7 GS-HTF-1 DT & HEREBRE 4 M3 L, &b THE
T, KRR, HEREYERERNR D pH, EC % EHAIL 7=.



ALEE 2 B ISE X TR & IR A — ) v o a 7 ofif (11LEIE2)

R R O T 2 EE (LA 5, WRREIE IR &
BaHER (2= b 2), wrailoMY (2=
F3), NB~EILMA~F L 4 70y b OHERY (2= v
F4), ZLTREFOBEITLIOTFILAETL -V %
WER 4 2 HEREH (2= v b 5) DIEICRET 5 RS h
7=.

2. HEREMIYE - R & KB L 2. 72
pH - EC DEIZRR -G L e L CTE D, HEE
BETICB I 2KOEFESORELERTEZELIONS.

3. "CHER2S, 2=y b2y b 3OBR (MY
T3S A 5 AT BREE A\ D #EHA) 13 12,000 cal BP b,
2=y F3E2=y 4 OER MRS & NE
BRBE A\ ODHEIR) 13 9,000cal BP EHEHEE XN B. FISH
UEHE R IR D 8,000 cal BP B IRMA S B 251
HIEL, ETEHAD 8,000 ~ 7,000cal BP G213/ 3 7 —
DUFHANOREE & & S ITHBWICREBLZLHEESI NS,
F7-7,000cal BPIZIZF L& 70y b BSAEXIZHE
L, BhOwkEE- 7.
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Rl R R S [ AL TS T — 2 X— 2 DR
B ABHLZ.
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