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Abstract: The stratigraphy of the Tokyo Formation at the type core section in the Yoyogi park, Tokyo,
central Japan is reexamined based on the sedimentary facies and tephro- and palyno-stratigraphy.
Sedimentological study of the type core section and geotechnical borehole data analysis reveal that the
Tokyo Formation can be divided into the lower incised-valley fills and the upper flattened, widespread
marine sand bed. These constitute a depositional cycle formed during a series of transgression and
regression. The Tokyo Formation is covered with the Shimosueyoshi Loam intercalating a KIP tephra
layer (late MIS 5e). Pollen assemblages in the lower part of the Tokyo Formation are comparable with
those of early to middle MIS 5e in the off Kashima seafloor core. Therefore, the Tokyo Formation at
the type core section is considered to have been mainly deposited during MIS 5e and can be correlated
with the Kioroshi Formation in the northern Chiba area and the succession of the Setagaya and Tokyo
formations in the Setagaya area. However, further stratigraphic examination of the Tokyo Formation is
required because it is not necessary equivalent to the strata previously called the Tokyo Formation in other
areas of Tokyo.

Keywords: Tokyo Formation, type section, last interglacial period, Pleistocene, Tokyo metropolitan area
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Fig. 1  Index map showing the study area.

Base map modified from the Seamless Digital Geological Map of Japan, 1:200,000 (Geological Survey of Japan, AIST, 2018).
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Map showing the drill site of the examined Yoyogi Park core.
Line A-A’ indicates the location of the geological profile in Fig. 6. Base map taken from GSI map.
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Fig.3  Stratigraphic summary in the upland area of central
Tokyo. Based on Civil Engineering Laboratory of the
Tokyo Metropolitan Government (1996).
Yoyogi Park core lacks the Toneri and Edogawa formations.
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Fig. 5 Core photographs of the type section of the Tokyo Formation, Yoyogi Park, Tokyo.

1. Tokyo Gravel Bed comprising fluvial sandy gravels above the basal erosion surface (arrow) of the Tokyo Formation. Underlying
mud bed corresponds to the Higashikurume Formation, Kazusa Group. Depth 26.05-26.45 m.

2. Sand bed intercalated in marsh mud above the Tokyo Gravel Bed. Note that the lowermost part of the sand bed exhibits upward
coarsening property (arrow) indicating river flooding deposits. Lower part of the Tokyo Formation. Depth 21.10-21.50 m.

3. Massive mud of marsh deposits overlying the Tokyo Gravel Bed. Lower part of the Tokyo Formation. Depth 20.50-20.90 m.

4. Bay ravinement surface (BRS1; arrow) with basal gravelly sand of inner bay deposits. Slightly bioturbated, thinly alternating beds of sand
and mud below the bay ravinement surface interpreted as salt marsh deposits. Lower part of the Tokyo Formation. Depth 18.30-18.70 m.

5. Bioturbated muddy sand formed in an inner bay environment. Ichnofossil Rosselia isp. observed in the upper half of the core.
Lower part of the Tokyo Formation. Depth 15.10-15.50 m.

6. Bioturbated sandy mud formed in an inner bay environment. Yellowish brown stained. Lower part of the Tokyo Formation. Depth
12.55-12.95 m.

7. Bay ravinement surface (BRS2; arrow) at the boundary between the lower and upper parts of the Tokyo Formation with basal
cross-stratified gravelly sand of inner bay deposits. Depth 11.30-11.70 m.

8. Bioturbated sand of inner bay deposits. Upper part of the Tokyo Formation. Depth 10.60—11.00 m.
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(ZE4X).

—75, O - Sr)ila — A8 FiH e — 2 5) &
JEIEf 4 mT, HEa~EEas 23 5 WEOALKE -
B bk s, THEBIIPOMTE S MNMEANSA D S, B
TEBAEICE, FREET 7 Sioxttb X 3 @IER2s
emDBEHET 7 7 (BT 5Y0-5207 7 7) BRAET S
(#4X).

SHERE : BHEIZ KD DD DENH 5, &I
&<, 120 ~ 180 m/sDFFIZH % (554K ; H A
25T, 1996).

7. BAEO—-LEBICEBEETZ T IS

RARAET 7 OBIFE T — AR I2I3HE 8.85 mL U
Es520milT 7 I AR ENT. AFETIEIIhEDT
75 FENZFNY0-8.85T 7 T KUY0-5207T 7 5 LR,
PFiZZhenT 750tk w4475,

Yo-8.85577 5

SOEL BB LA 6 e B TRTE B — AR OSESAHE (B
fE8.85 m) IZHAET 5, FEEM 10 cemDEAHE~IKHGD
BAET 77 (F4, TX). F1~3 mmDORE AL 35
AT 55, EEPTESIEG FHUORG), Bl
Wi, WEhE &, MAEODEITE(y) 131708 ~
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See Fig. 4 for the legend of the columnar section.

Fig. 6



WHEOHERX I T2 Y 3 VT 3 RBFO/MRET (FEIEH»)

Yo0-8.85
tephra

10 cm
|
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Fig. 7 Yo-8.85 (KIP) tephra layer in the Yoyogi Park core.
Depth 8.70-8.90 m.

1.712 (1.709 ~ 1.710 5 §H3NANIEE— P& RS, BITH
U)&RT (EE14).

X FRA RS 4 & AR S ISR & 5 ki
&, PER» 50— AEORTEHRIZ=@a7 4 AfH &L
haRaE» Mo hns Bz, ZEIZ», 1972). =
A7 A 2ABRRIEKBEEEOKIPT 7 5D 5 5 OKIPTR
KIPI3AEEAZTRE LTI I 685 EHELIENTN
% (HTH, 1971). KEREOKIPT 7 I BT TRE T —
LRZHAES 3 BICHAO RO 5 50, B
A DRI RIIBEA 1.705 ~ 1.712F2 8 23 (BTH - HiFt,
2003). HEFHEAX OFEE G (FARErHEY) Tidu —

W1FE T 7 5 OLEE LR

LD T 5 MR QBRI RS XN, B
AOIRITBE R OKIL A 7 2 DRI - (L2 A S KB
FEBEOHK-KIP7 I b & 7z (higiE A, 2019). R4 K
AT T DYo-8857 7 7%, MMAROEALETHD,
E O DORITERIZ1.708 ~ 17122 R FTZ &2 56, KIP
FIIHONTIALDT 7 FiIxtbEhs. L Lapy

5, Kili#H 5 2DJA 23 L AL HIROBRE2T % &
Wiz, KIPT 7 5HDS 5D EDT 7 7 ORE L5
L,

BRI IZ B W CIZKIPT 7 5 BEOBRIK I T RS i
HEDOHDOUGHEH & &b (BTH, 1971 ; M, 1974). &
72 IRHNE A (2018) iZAERHMEARHED L2 5KIPT 7 5
FEO B AMIS Sefhii & L 7=,

Yo-52077 5

RE WEKIIK LR S & 2 R o — 280 R (%
JE520 m) IZHAET B, FEERN25 cemDEAE~IKAGD
BOET 7 7 (5B4X). HR~BHURI 3 4 X R+
LR AFEL» S &5, EIEYITE MG, YA
O, e et EMOEAOEITE(y) 31,702~ 1.712
(1.704 ~ 1.705) TH % (3 1£).

b - BURE A BURE O — A0 FERICIE, kA
SEREH T — 2BO NIRRT 7 F (Hk-TP ; K
H, 1943 5 FrHf, 19725 WTH - #iHE, 2003) B EAET 5
ZEMHOND (MNIEH, 19845 E). FRERT 7 5
i, MREROBREE T 7 5T, BERADORITRIET
11703 ~ 1L73DENVL YV ARTEDD, BfkE L
TLyy - 2= Mk iz Efoar=y MEEKOEL
VI MR ZEERMEL, REBMNITIEE - FER
L7051 &R 4 & &hd (Fif, 1972). 7= THEEOD
PP e &R R@ A T 1705 I E— FERT2
=y bR E LB Z EBMS NS (R - 1Y, 2011).
Yo-5207 7 7 & A DRITED £ — Nt 1.704 ~
1705 TH D, PAET RN L EFRIERT 7 712k
ehsineELoN5. BBEFBRERT 7 7 OREIK
ERBBEF MBI T 7 TORLEEA A SMIS 41§
¥ 66kak ZZ BN TS (HFARIEA, 2008).

Table 1 Petrographic properties of tephra layers in the Yoyogi Park core.

Tephr: . Sampl Heavy mineral . e
cphra Depth Grains amp'e ny m{l}ﬂ Refractive index, opx (y) Identification
name depth composition
4.95-5.00 m OpX. cpX. mf 1.704-1.711 (1.704)
Yo-520 495-520m yw-wh/wh—gy, e—ve pm Hk-TP
516 m OpX, cpx. mt 1.702-1.712 (1.705)
Yo-885 B875885m yw-wh/wh-gy., c—gr pm 878 m opx. mt > ¢px 1.708-1.712 (1.709-1.710) KIP series

Color wh: white/whitish, gy: gray/grayish, yw: yellow/yellowish, ol: olive

Grain size c: coarse, ve: very coarse, gr: granule

Heavy mineral opx: orthopyroxene, cpx: clinopyroxene, ho: homblende, mt: magnetite
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Geotechnical borehole data along the E-W cross-section including the borehole of the Yoyogi Park.

Borehole logs within 100 m on either of both sides of Line A-A’ in Fig. 2 projected to the cross section. Borehole logs taken from the
database of the Tokyo Metropolitan Government partially described in the web site (Civil Engineering Support and Training Center of
Tokyo Metropolitan Government, 2019). Graphs beside the columnar sections show N-values of standard penetration tests.
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8. REBOIMAEE

KFRDEFEX Sy %GO LABETHA—) Vo
F— ZITRH BT A 2 THEBOSIEREE A A B
ZENTES, HRBoMafioitRiIg ETH %5,
T ZTiE— il & LT & A2 o it il by 4 58 % 5T
%7 L (B8, HEEONIEEDME 4 @3+ 5.
s, AW FISH AR O R (GISHR) (IR
ARG AR - AMERYE Y % —, 2019 TAH XN T
WER—=) VI F—2DIED, FRHH 5 HEIE M A 52
A=y TF -2 E/HL .

ANRD & S ICHE I TE L EEichFohs. 20
55, Wik TR &b & 5 ICE3 kmFEE OB
BAOMELE L L THmT 5. RO &% 7= LRt

WEMEA 40 ~ S0 EA RTINS 5 WV IZTeEWE» 5
B30I L, BHDHEREY T b 5 FRlhE T EIZ SIS

O %< L MANE30 L ROk - ihE» 5 % 572
W, MHTIAHBICX A X N5, 2R E Tk
JEEB DS X AT A D FEFHIZD A DR T 5 Z & AWrmX
25 RTHENS.

—7, HERELEImwREE ke L, BSOS 1Mh
W<k, MAXTIALS GMT5Z Lhabh b (58
SKXI). ZoPMOMIE TIZIEICEERESALNS. Z
ZCHER B E Uk ix & o2y, g
(2019) 23 L 7= B HUsk O Rt Is#i< & DL A S
ha. hiEIEA (2019) 12 KAUSHEAA RO ki -
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9. REEDHIERR

Z Z T 8IS H D & FUTRE OHERERBE IS DWW T
BT 5.

HRD & S IZH B T E R OMER & LTh
W22 ens (GEIX), AT 2T 4 (Zaitlin ef al.,
1994) TR E N7z HEZ 65, FalE FEo NP
i3, WEERE A SRREICE S LR LE» 685, 20
PRI ISR A EEh b, R EEERTIZAEE
GliFEAEAS AW, KoT, FEIIEKRTH S L
HEMI X, WhEERE A 5 RS % ¢ k(b4 3 —H o it
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BRS1 & LCHIR L7, ZDXA F ¥ v 4 i (BRSI)
& O LSO NBE O HFG LI B RE 2 & WEJeREN & L
FIZHRAL L T B Z e 6, EHFICKENEML 722
ENHEME N B,

HFoatkd I AEMELL AR T 2 E S 5, B
HOHERI T H % T b & i3 BRI lui 2 A < 43
g 5. FESHEIE, TROBEIER IR U TR Z& kA
BREESTONBZENnE, Ok & HRE L 225
BB CWREAHERT 5 T 3L — L LD FHN
BEABITLZBORERCHEEHEL6N5. LirL
BH B IREE O AL EIS AL % 521 7= MR g A
S50, WRAEBHOHBMHOREIIALSN LD
ZOREMENBERRETIER ENZRL SEY AV M
ThdLELIO6NS. FAXOHKRKTIZZIONS, T
YAV MAIEBRS2E LTRIURL 72, Zh & THRIMIAN
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KON BLISND & 2 A & THIEWIER 5726 D EH X

DFRET (hiEiE )

55, HlE EEEICHY T 5O, T XY

I I (BRS2) 13 Z DEFIZER S h - IC kK 2 R & T
b5, XA FEY XY MAD LA OWEIIREE3 miEE
T, WREOR EHICEHEIEIESRALSN, E5ITIETR
W - ARICHY T 2 BKERLICEDLDh S Z L2 b,
BRI TAD - 72 551213 Hl R e 2 12 R I HR U
THALICE S =2 el N 5.

Pho X5z, FnfEimmpisEceds THE 2
&I BRI JR IS A 349 % Bl 6 5 B
ﬁ,:h%iﬁﬁ@ﬂm%ﬁ# , MARHED FRIPES
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bf%@%@%m_ %, —BoigE - R TR S h
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10. REBOFEBEN & IR OERHE & DIFLE

RAKRANFHAI 7 OREE» 51X T 7 7 I3ER I LA
Mofen, WRIEAEES TRE Y — LEOREEMEICE,
KELPBEOKIPT 7 7S b E b 7 7 708D 61
7=. KIPT 7 S THOBEIKIIMIS setkliL xh 5 (JRHEIEH,
2018). D D —HE DM - IRV A s L TH E4AK
AR 7 OEFBIZTICMIS 5el BRI N DTH D,
PR EFER O 2 &1 R O BERG IIMIS SelZ Sasr DK A
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H 5 THERILHRLEER, FKWILFEBOARTIE T (h
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Fig. 9 Correlation of the Tokyo Formation in the Yoyogi Park core with the Pleistocene strata in other areas of
the Kanto Plain and the off Kashima seafloor core.
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