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TANABE Susumu and ISHIHARA Yoshiro (2020) Incised-valley topography formed into the Last Glacial
Maximum beneath the southern area of the Tokyo Lowland, central Japan. Bulletin of the Geological Survey of
Japan, vol. 71 (3), p. 201-213, 7 figs.

Abstract: Incised-valley topography formed into the Last Glacial Maximum (LGM) beneath the southern
area of the Tokyo Lowland including the Tokyo Bay area has been clarified on the basis of 5,767 borehole
logs. The incised-valley topography has been reconstructed by spatially interpolating (Kriging) the depth
distribution of the base of the post-LGM incised-valley fill identified in each borehole log. The Paleo-
Tokyo River Valley flows from north to south along the present Arakawa River in the Tokyo Lowland.
Three buried terraces formed during the Marine Isotope Stage (MIS) 5a, MIS 3, and the early stage of the
LGM occur on the left and right banks of the Paleo-Tokyo River Valley. The buried terraces on the left
and right banks of the Paleo-Tokyo River Valley are dissected by the Gyotoku Valley and the Paleo-Kanda
River Valley, respectively. Absence of the Basal Gravel bed and the cover effect in the Gyotoku and
Paleo-Kanda River valleys pronounced the undulation of the incised-valley topography formed in relation
to the sea-level lowering and river incision into the LGM.

Keywords:incised valley, buried terrace, interpolation, Tokyo Metropolitan, Chiba Prefecture, Late

Pleistocene, Holocene

2 F

HRBEOBRR* & /K m S IC B 5 5,767 K
DAR= Y ZRHRH» S, Wik O RERE & HiAHD ,
o) v rBIC kAR AT 2T, RO
AR #1500 U 7. SR IKHEEE SR T, BHEDSRINCH -
T, RIS A R AE A AT L Tl D, 2 Ol
IR R RN 2 7 — 2 (MIS) 5a&MIS 3, %
KR (LGM) ORIEICE S h7- e H 1L 6h 5 3B
DIREEL AT 5. SRS DOEREHFED
MBS, 2 NATEEBAT O & e B BT 212
Ko TRfrEh 3. THERNA & &b BN O KK
IR R (BG) AR 5 Y, BIC &k B
THRAED 5 7272912, LGMIZH T 723 KU N I2 k-
2N TENZ & 5 RIELRSEE L L -8B L 6h
5.

1. UBIC

RS 6 0 2 PP RERE &0, ook i 5
(Last Glacial Maximum: LGM) 122> (F 7= g AKUE(K Iz fE -

TR X N7 B A, %O AHED ER & REIZHE-
THERE L 72 Ec &k > TR S hz g 283, 20
&9 R, RIS RIS e ik SE A A TR L T
B0, HEBHORIERL LT % & Ok % 2 Ve K3 %
BlgZ$ZEnMmohTnag (HE - H, 1982; &%
FRIZ A, 20017 8). #E5C, Z DoAR B O iR
NI EIC e HETH 5.

B HRPE 23 S g B B R 0 P AR 1L, 19234 Dk
ERHIEDRE, £ < O’ fThhTE . FZZD
FAg (BLE) i Ic o nWTid, HEFHEEE (1929) % 4)
BHeL, PBIEA2(1962), FEHER L ARSAHIZEAT (1969),
Kuwano et al. (1971), Matsuda (1974), Kaizuka et al.
(1977), HI - #H (1982), EIEHZIZA (1988), HH
VLT B B ZE 2 (2000), HRERUEVE S (2001), Ao
(2004), HZZ A (2008a), FH (2014), JERIEA (2018)
BEIZXBMELRDHS. T THOSERAZR—
VY ZSRIRRKIOBUE, RS ICfEWEmL, HaiE
72 (2008a) TiE 7,021 KD AR — 1) ¥ ZFEIRK % F o CTopfd
Jig D HAZINE #1EIL L T 5.
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2 5 FRAE - 2z R R O IR A X i ey b L,
ADEREMA T, WO ESEREHZEIZEST
HILEhTE - L LEFIR, F— 2 B0y,
% DK =V ¥ 7R A & G B - 7= FAR RS 48 1
F—2 L U TEML, GISY 7 b =7 &HWEER
BRI AT 2812k -0, FEll A 4 1ETd %
HENFERE £ >TN 5.

HEEZ I 58— v I FEIRRNE, 2002 - 12 AR &
N[ THEEMEBRA VY 7 x A=Y a vy | (BE
BIBEERY Y 7)) (FREBRENIZY Y 4 —, 2002)
YD IZ, 20064F O H 5L O HiAE (WebhR) |, 2008 4%
O [E - 15 MM ZE S 4 b (Kunijiban) | (EARFZEHT,
2008), 20134ED[HERAF -1 ¥ 27 HIRK] (05 KRB
BRPEERR 2 v 24—, 2013), 201450 H R O (GIS
) | CREER ARG 8 - AMER Y Y 4 —, 2014) &,
BFRIZA TV F =2t RATED, ZTOE - HLd
IZRELTETCNS. 5T, ZROF-) V7KK
7 — 2 OAFNZRE S R O JEAR I O 7L & FEHIL
35 H%E QR IBEND 5.

H3E A (2008a) 13, HRHERS WX ¥ LUE D HAUIK
HAEER & A IS 6 0 2 it g D F AR 2 18T L 7=,
S, FREIKHIEE RIS 6 % ikt g o ST %, 5,767
AOAR=) VIR EHNT, ZhE iz <
HIL L. KTk Z OmREFNT 5.

2. BB

HOELIET ORI NFR TI1E, WESCBEIZ R, BUED
WD 5970 km B DA AT A i RERA M]3 & C,
HHFE LI 2 B HIAD - 72 RINEA, 1933 5
INZIE D, 1989 2 ). Z D BT Rty iU o0 ¥ T UK
oS5, IO G O, SEIRNO &0
FERIEMR, 2 LT Zhs DDA REL» S THO S
DIFHFKHE & PREh T 5 (BB, 1979) GE1IXD).

BIEO R AEMIE, MARIEEICHL T, Z0
FUTIE TREN, WIZEREEEA ST 25 (B 1X).
RN O BB LIAT, 2 OISR & SR, 95 R
N7z &2 6 G X N7z E A HERE L 72, BUEDW)IR
B 5 JW7254, FIMIOWRES 290 m’sTdh 5 DIkt

, SEIDZUE30mYs, HERMEEIIOZHIE19mY/sL A2
BV, o T, HEEKHOWRRE ORI, TEEIC
FIAIN O LG HEN KR E > 12 Z EDHEE T E 5.
22 A HAE DRI D LS =13 95 kg/s (3 Mt/yr) &
&t 5 (Milliman and Farnsworth, 2011).

5 cal kyr BP (ka) {ZRUAR) 1SR K DA & A TS 3
P& 258 L 7= (HIE A, 2008b). HE-> T, LGMIZIZTE
NSRRI, RIS TR L > T, %
NZ RN A &P IIBT A AR & h, Zhs DR
3R EHIC B TAR L, HREIIBENAE LT
BREOHFEBIICAT TR FLAZEZELLA TS (H

%, 1962 ; Matsuda, 1974 ; %3, 1981 ; ZEFEFZIZ »,
1988 ; HiIZ A, 2008azs &). WRKHLTIE, WgHEmER
EIR R 2 7 — ¥ (MIS) 5eh* 5 LGMIZ A 7= MK HE(K 12
P> T, HEEOMEE T & BT AR & 7z (Matsuda,
1974 5 HFETFHIZ 2, 1988 5 HATHVEER, 200174 &).
EHETUIBAAT AL, SRt IRt ER TR X R BT
IZBWTIR L, EE-70 miZ» T T+ % GEFER
Z\E %, 1988 5 HETAREEIESE, 2001)

HHIBANT O & 734 2 00U E, - RIS
O TSI REL, I - LRI X 5
N3 (Matsuda, 1974 ; Kaizuka ef al. 1977 ; ¥AH, 1993).
NER R R X R AT & D FLESEERE (Basal Gravel: BG), NP
fibkg (Lower Sand: LS), TF#RJek (Lower Clay: LC), Hifd
ibkg (Middle Sand: MS), &R IZ TR & O _LERekE
(Upper Clay: UC), kg (Upper Sand: US), % LkkE
J% & (Uppermost Alluvium: UA) (Zfll5F X 5. 3@ (2017)
BER, ZOKD mEEEFRICEDSW T LR &
HERGIZ 4 LTk, WEoRERITHMOMHED
ICAHY %, HEIEA (2010) 1, HEIKHIC 51 2 o fk
JEEHERES 2T L6 L Z N AR T 2 HERUHICK T, T
B & D ARIFEKEEIADHEIRTTNN S 2 T &, W] DI AT
MY AFLELAF 2T )=V AT L, RO F L4
VAFLIZEAALTWS. k72, MEEE ST 35,
WA K & < B 5 FRiomskE & BN o ¢ X
AITRETH S ERIBEL TS,

FRUEHOH O TS H & 7§ O RSP & ML TR
2O OB MR A SRR X B (RIZ5, 1984 ;
rhysE - H, 2011). BAECERICB I 2 EHE R T 5
BrEid, —RMICMIS Sed TR, MIS SaD R i
MIS 3 D JITHIZ[X 5 £ #1 5 (Ishihara and Sugai, 2017 7%
). R AT TARE AR 20 ~ 30 miZ 737
LTH D, W20 OB ER$ (vt - B HH,
2001).

3. MiRF&

KT, [HR O (GISH) | R gL AR
W’ AMERE Y 2 —, 2014) DS B4756K, [HIXH
W~y 7] (TERBREMEL Y 24—, 2002) DS 5 743
A, [HE:BERRZEY 4 b (Kunijiban) | (ZARBFZEHT
2008) D 5 5268 KD AE— 1) ¥ SRR A F V7= GE1IX).
IN6Et5767 KD A=) v IVHRKIOE T 7 7 4 Vi3,
XMLIERIZH— L, AEIED (2013) 12 & G %
FWVT 100 mX 100 mX 1 mD KR 7 L ILEF I EAERK L 7=.
ZLTZDORZ VILETILE W CEA & N o Wi X
AR L 72,

K Tid, EFZOHEHEMEDOKEXIZ BT % TR
JERE & PR O R 2 & UM HEBEEY LR & AT O JLR
I % PERRIFIC & 5 S ADFLUE T 7 (Tanabe et al., 2015) &
BEATAFZE (Matsuda, 1974 5 SEETFHIT A, 1988 5 RN
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I A=V v IERKO T Ty b
A TIE, Tanabe et al. (2015)D 5 5, SZEGS-KM-1, DK, GS-ISH-1, GS-KSM-1D5EKDK—"1 &2 7 HiFely) & Kt
a7 e LT JREIIESH 10 mPLEORE R 3

Fig. 1 Plots of borehole logs.
In this study, five sediment cores of SZ, GS-KM-1, DK, GS-ISH-1 and GS-KSM-1 (Tanabe et al., 2015) were used as stratotype
cores. Gray shadings represent area higher than 10 m above the Tokyo Peil datum.
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F2IE A, 1988 5 B FHUEAIZESS, 2000 5 8 RTERAE
R, 2001: 4588, 2004; M, 2014) 125D W TR L 7=
X HICHEBOWEIRIZ B 5 ZTh 5 ORI IS
32 LT, WlikEORBIE A ETT L 7.

576TRKDKR =V ¥V RO S 5, Wl T k)=
FICHEERET 2 3 0I132,5834K, WHEEOREIZBG
B U AT FERE D AL IC HE BB B @ (Buried Terrace
Gravel: BT) 2MFE§ % & Di33,184 K, ZD 5 5BGEBT
EHATBEEDIE2077TRKD 7. #hibd 5 L9512, 3
R 2RISR L A3 2 B O TIEBGEE AT
BR—=0 VY IIHERKS S ENZ E, Z L CBTA#E T
20— LBIIHBETHD, GELORIET S I &5,
AFTIIBGEBTO ki &R DFE L R LT3,

BGE LK EBTOREE, HKELE Low — ARROH K
&2 L% & FETHAN - 2. % L THPEREOLE
JESVERE A ArcGIS 10.6 D Spatial Analyst™ — L DN (7 )
FU2) EHCTHIBI L, dhERE OB O 1| 7 53
fiEiEInL 7=

4. HEEEROBEIR

2RISR AR 36 0 B VY A O EHE - Ml
WX % Rs. A=TIE, Zh503 20 mKIZH T
3 FeRER L PR O RERE 7 U OB o & BT O
B A BEEMIZE I B W TR 5.

AA’ WIS R ER S X HER] S D T 2 S T ZERAR
ARSI 72 DTH 5. AWrimX o b jess
W EFIIBBT A 233405 % (Matsuda, 1974 5 3 EFS
2T, 1988 5 B EEERE, 2001) (BE2X). AWk
KD FEpi, Nl 40 Ll LR & g, Witk o
BN, 2o ORI RNOEGES RV, %
Picxt UC BB, M40 U OERE & mbiekd, JekE s
ORERC X, RRICEERS & YRS O N O G I
[REshs. ZhsD e LM, ZhEh T
ARREHE & PRI DR A R (Matsuda, 1974). FHEREHE
DI 5, HHEENBAMS LD HIZHAT 5 &0, HE
ORI H R OFSEE TR E b K H I, 51000 DHEIT
WP 5 (FE2X). 72 Z0BEO FAOREE-35 m
FHEIZIIMIS 3 DOARFTHE PR [ % MK 3 BT 50T %
CEREZIIZ A, 1988). —7, wiERIIFNTS & O HIC
AR B PRI A X GEEY, ToRkE
IS NIES LT OB 36§ 5. da s
RN & AT 50 RtE1E, TR LK DBGELS, LC, MS,
UC, US, UA% b ffiB & 11 (Matsuda, 1974), GS-KM-1
OFMET 7 IZHD L &, BGIEMEIRANIIY 27 4, LSk
LCIZIATMNIIY 27 4, MSIZZAF 27V =Y AT 4,
UCLUS, UAIRT LAY ZF AICKHT 2 5 (HEH,
2010). MRS 2 7 L 13NE 40, BEATH)IIS 2 5 4
IEME20 ~40THD. TAF27Y -V AT LONEIR

TED 1045 EFD 0SS, T2 2T LADNEIE
TEHD02 5 EFO10128MMT 2 (F2K). ZokH %
IZFaTV =V ATLETILEY AT LADNEDORE
ik, FhZh LAHR - Rk 2R eEL 6N 5.
TR AT L&Y ANE0ONEBIRRE X, Fis
DA 5 FSZOIHET 7 % SRR R FIC &AL 4
5.

BB’ Wit (X i3 A #0581 XK BT 530 & T 3211
W EIAEIC T 2D TH B, ZOWEXIZE D
THAERZ Y % GE21X). BB Wik k13 % Fikke
T R R DREIE 2 & N BRIt & BT & D 23 46 13,
AA’ Wi & K2, LA L, BB Wit Tl st 1E
W DO HOER-50 ~ -40 mIZBT % £ 5 FHA 2 FAE S
5 (CRETERETER, 2001). %72, MR OIEITIIIIY 2
T LIZIFECRENFET S, ZOMEET 7T —
v VI AMIINF v AOLHERI & % 2 515 (Tanabe et
al., 2015). X512, TAF 2T =Y AT L%HKT B
ieks L JefIZAA Wik D & O & TN, Tk
t3 2 Z DOREHIEDROFEUET 712 HD < & BN HE
T &R X B (HHIEA, 2012). GS-ISH-1 M9
BAITTERAT S (A, 2004) DOAHDHEREME, T2 F 2
TV =Y 2T LADRNBIRREHS S 5B (HIEH, 2012).
BT TIPS 125 miZ A T L, 20
B /INBUE 22 BT A 2 IEFLE D BT A, PO 2 huidhuo
RS &I T % (M, 2014).

CC’ Wi XN St FR s B XA A A & T RE R &
HHOWMTEIZ T 723D TH 5 (FE2K). Z oWk
O FHEREHE & Witk ORI 7 & NS L BT O
SMAIEBB Wi & K=, 272, HEENIFEAD
VHIZ S 2 THEREOBERE O ARLZAA’ Wi BB’ T
I & T 2(9/1000) TH 5. Z hid— RO DERF)
DRIZIED > TRIS R > TWE A, Wihd MRERH%
WK BAEBI 2RO L O OB & @R Bk din
IR OBERE Y — M B % nTREVE S & 5 (R v I T M B 1
75, 2000). F7z, HEENBEANSOED FHERIL,
O O/NRBEERIZE > TR Eh Ty, HEE
FAMIAIC BT AGS-KSM-1 L [AILL, ZTAF 27—
2T LONERBIZE > THRIEIN TS EELZ6N 5.

5. BREEEFFTBDORH

553 XN R IR B 612 35 1) % PR 0 JEA b & R
T 2O OHYLERICE T H T A AL A
WiL, ZoOkREEARIIEROEEAR NS, K
AT, TEE-20 ~ 0 mDFHH A A T1 i, fE5E-40 ~ -30
m®D -0 & T2 10, FEE-50 ~ -40 mDF-3HT % T3 1 &
AT 5. HEENEANAOERE L AREOTIIIZIZAT
TERRT A & Esh BT A 2 2 h Ehntm§ 5 (A,
2004). 205 HEMHEBENTAE, 20O EEIZEOTH
DOREFE D BT A & WORDO NIRRT 2hd %
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Fig. 2 Cross sections of lithology (upper section in each figure part) and N-value (lower section in each figure part).
The black solid line indicates the base of the post-LGM incised-valley fill and the boundary of the sedimentary systems. The white
dotted line indicates the gravel bed of the Shimosa Group. T1, T2, and T3 indicate buried terrace. TP shows mean sea-level at Tokyo
Bay (Tokyo Peil datum). Locations of cross sections are shown in Figures 1, 3, and 4.
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H3X ORI R d5 1) B pivReE o K]
FEid 2 mE. AR - A0S ERT. FWFERIEBIEOWTFRE R T. IKEIZES2 10 mEL Eoig 4R
Fig. 3  Incised-valley topography formed into the LGM beneath the southern area of the Tokyo Lowland.

The contour interval is 2 m. The white circles show the distribution of loam. The white solid line indicates shoreline. Gray shadings
represent area higher than 10 m above the Tokyo Peil datum.

(F4H, 2014). AFEHIRIZ B CTHE BN 135
B I S AMATHE 37 oD 1 SO IS d 0 Tl & TR < 77
miZ2 T 5. ATTERRANT A S T EER T 1 it i
BT S WL EE-56 m, HeENBINT A& EHE A
AR HWHC 350 TR & R -5 miZ A 0 T g 5.
FIXIZIF e - AEO M EANTR Lz, D530
kbl u—AkEE, TImMET2MM, T3IMICHML T
D, FAMIAOBERIZIE S LA, Bk, THrIEHS
WEIZPE > TR E A2 RS & ST % 72 (Matsuda,
1974 ; Kaizuka et al., 1977 ; H R HEER, 2001). L»

L, ®RELRXAW T, TREBO Lz i§
ATIHEIZMIS 4DFIRH T T 7 7 (Hk-TP) (HTH - #rif,
2003) G OBIN T — A EAHET 5. (E->T, ToOH
WIZB T BT IEMIS 5a0 S B FEIs MG § 5 & &
Z 5T 5 R T HENFZEZ, 2000). 72, T2
MOAFMEBELTIZ, BTAHE T HETT — 4 E»
530.0 ka®I5 B ToKILJK (AT) (Smith et al., 2013) 2355
NTHD, T2HEIEMIS 3D VJIB IR b & T3 (G
WEHHIE A, 1988). T3MA 51, ZhETDEZAH
RAIEAE STy, LA LTI, T2 P&
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The legend of the incised-valley topography is same to that of Fig. 3. Gray shadings represent area higher than 10 m above

the Tokyo Peil datum.

VRN ERIZ/fi§5 2 &2 5, MIS 3 ELGMDH
IR EhizeHEi1o6h3, B, A—Z2+53U 7T
i, MIS 37 5LGMIZ AT THEKUED 2 7 » FIRIETF
L, LGM® xR 7K UG T H1 0O A (30.0 ~ 21.5 ka) I
WAREEDEEHE 2 B - 72 Z & HiHdE E T 3 (Yokoyama
et al., 2018; Ishiwa et al., 2019). #-T, T3HEIZZI D&
D BHEARUEDEHRI N > TER S Wz RN d 5. &
B, ATHHETAT2HO FAICHITA 0449 5 &0
5 Z&iZ, BT DOIEHIZ BT 5BGH 30.0 kaldFEiz
Bk E iz Z L &md. HBI(1975) IdBGALGM DK
ARUEHIER Nz LTW5E, Z0O—FT, KENIEZ
72 (2001) (2, HEFEIZ I BABGAATDE. FIZ 43 AR 4
52 Eh 56, BGAMIS 3D %A 6 LGMIZ AT 72K
HICTHICER I M- LT3, TR i B 13
BBGIZIFRTEDERET L EA S h 5.

EIRIT T — 20, BLEOERPMAIZZL AL,
PR O IE A L AW Z & #nd. ZHudi
V2B B oD S A BT L 72 0 — 2 3 2SR ST S B oD i T

CE-oTRBINLZLEE®RT 5. FKHREERIC B
DPWREIE, K-> TELZE LTS, u—4kE0D
AEHIFIL, MR REROTCHIE R &5 &, #
WMEBREIZE-STHEREINELEELONS. BAEAIIT2
MAEHET 0 — 2B, 70k (EE-30 mfhiE) i
BTl CHEZTZEKL TE D, 10.0 ~9.2 ka®
WEAHE ESE O (HBY, 2019) 120k > Tk E =%
Zbhs.

6. MELHKFEBEODERED

FARIEIBTY L < IIBGA MERK § % H4E O J& J5 45 Ai %
Y. ZOMICKD &, T2 E MK T 2BTIZREIEAS
~10mEEETHZDICx L, TIEE KT 2BTIE2
~5Sm&MEETHDH I LN ghsb. i, HELLIIFEN
BORFOTIH & AT A ICE, BTEBGIZHY T3
BRI L 0, dA BRSO LRICIEEE
2 mEA FOBG, FHiIZIZEEDS ~ 10 mOBGHH 3§
5. HEFENPANSDOBGHEIEIZ0 ~ 23 m& 50K
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Fig. 5 Distribution of the thickness of the mud with N-value <5.

The distribution of the thickness of the mud with N-value < 5 is based on the voxel model made for this study. The black solid lines
show the incised-valley topography formed into the LGM (Fig. 3). The contour interval is 2 m. Gray shadings represent area higher

than 10 m above the Tokyo Peil datum.
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Gray shadings represent area higher than 10 m above the Tokyo Peil datum (TP; mean sea-level at Tokyo Bay).
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