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changes in the late Holocene around the northern part of Tokyo Bay
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Abstract Plant macrofossil assemblages in the late Holocene that were obtained from the
bottom of a dissected valley along the northern part of Tokyo Bay were described, and
changes in the sedimentary environment of the plant macrofossil assemblages were discus-
sed. The plant macrofossil assemblages were divided into local plant macrofossil zones I,
II, and ITII. The plant macrofossil assemblages in the sandy layers of Zone I were deposited
during the Middle Jomon Age (from c. a. 4500 to 4000 y. B. P. ). The paleovegetation
reconstructed from the fossil assemblages ranged throughout the upper reaches including
the bottom and scarp of the dissected valley. Arboreal members in the fossil assemblage
consisted of deciduous broad-leaf trees including Quercus serrata and Alnus japonica, but no
evergreen broad-leaf trees. The plant macrofossil assemblages in Zone Il were deposited
after c. a. 4000 years BP. and were found in the herbaceous peat made from the emergent
plants that flourished in the bottom of the dissected valley. Fossils of herbs, Alnus
Japonica, and Wisteria floribunda were autochthonous, but the other arboreal fossils were
transported by birds from the slopes of the dissected valley. The assemblages in the gley
soil of Zone III were characterized by the dominance of weeds that now occur in paddy
fields. The rare occurrence of Cyclobalanopsis and Cryptomeria macrofossils including
woods around the northern part of Tokyo Bay indicated that their distribution was
restricted in the Jomon Age.

Key Words : Plant macrofossil assemblage, Taphonomy, Late Holocene, Cyclobalanopsis,
Cryptomeria
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subgen. Cyclobalanopsis & A ¥ & Cryptomeria DEMAMHIC DOV THRT 2,
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¥it—n (IO EEBET BR—F) 0&RCE, RMIToR-) Y 7AELZERTOEHR
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KRFEWEE O AL, DIBHEH O TERE 2RO hISAE (Fig. 1 O
dih, B2 83 m, Jt#R 35°47°317, TEAE 139°56°03) »» SR L Ao, BEHREUAAIO TREIEED
HEERW2M T, SEREOEREZIBLIZ21Tm TH3, NISEBCIRET 2 TREHIEZ, THST
BEBATMZO LU EEBROMM» SRS, Lo —s@roMKENS,

A S B E OB HMER % Fig. 2 <7, Fig. 23, Fig.1 Ot a 58 n D 14 3
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Fig. 1 Map showing the basal topography of “Chuseki-sou”, latest Pleistocene and
Holocene deposits, in and around the study area
1 : boring sites. "h” is the investigated site. 2 . Pleistocene terrace. 3 : counters
of the base of “Chuseki-sou” from ground surface (m). Right map follows ENDO
et al. (1988).
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Fig. 2 Longitudinal geologic profile along the dissected valley
Loc. a to n are the boring sites in Fig. 1. Yu-1: lower part of the Yurakucho

Formation, Yu-u : upper part of the Yurakucho Formation. The lower bound-
ary of Yu-u is correlated with the lower boundary of peaty sediments. 1 : raised
ground or arable soil, 2 ! peaty sediments, 3 : silt, 4 : sands.
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gy 1. peaty sediments, 2 : herbaceous plant
+2.0 T fossils, 3 woody fossils, 4  sands, 5 : gley
j N soil, 6 : silt, 7 :sand pipe, 8 : tephra, 9 :
horizons of samples for '“C dates, A:
7 4050100 y. B. P. (GaK-15574), B : 4540+
Yy Al ’
! m 2 3 @ b 50 110 y. B. P. (GaK-15575). 10 : horizons of
the samples. 1 to 12 correspond to plant
6 ‘Z] 7 83 9<— 1w0n macrofossil assemblages P 1 to P 12.
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0% 7NV —NcBBRL, TERITRMYECRELTNS,
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Fig. 3D P1 5,5 P12 £ TOD 12 ¥ 5 { A KEMEYEAIZ, A 28 3B (Table 1), B 66 5
FiFE (Table?2) HOMEREIND, KA SSHTERM 2 S FRLEH 26 MEE R, HRLEHMISE
Ty, BXERy v Y72l 3 ME, v /HEY 2 8E BFEMY 3 S L WFEMY 30 EEs
55, ERARROMUMELRE L, MYLERHERRT 2 KK L EFROBHK O BIMZEL % Fig. 41,
EFREXOMMNELRE % Fig. 5 IKRT,

HYMLEREME T IARK EBROBMBIL L, MEEOBUAMCET T, Tk ) RMEDEES
I~ HEHREL L (Figs. 4, 5),
17 (P12~9)
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Table 1  List and number of arboreal plant macrofossils in a 50 cm?® sample at the study
site (loc. h)
The horizons of samples correspond to those shown in Fig. 3. Plant part; B:
bud, Cu : cupule, E : endocarp, F : fruit, FB ! fruiting bract, L : leaf, N I nut,

S seed.
Taxa Plam Sample number (P- )
pat 12 11 10 9 [ 7 6 5 4 3 2 |
Pinus subgen. Diploxvion L T
Torreva mecifera (L.) Sicb. et Zuce L 2 3
Carpinus tsehonoskii Maxim. F 1
Ostryva japonica Sarg. F |
Alnus japonica (Thunb.) Stcud FB | 15 17 [ b 12 ! R
F 2 7 1 2 7 4 3
Quercus serrakt Thunb Cu | 6 3 2
Quercus of.crispula Bl Cu 1 ! |
QQuercus subgen. Lepidobalanis 3 2 |
B S !
Morws bombyeis Koids S 3 1 1 |
Broussonetia kaZinoki Sicb. E 2 1
Rubus sp. E 1 1 1 1
Prunus sp. E 1
Wisteria floribunda (Willd,) DC B 2 3 2 | I
Zanthoxvlum ailanthoides Sicb. et Zuce. S | |
Zanthoxyvium spp. S 1 | I
Phetlodendron amnurense Rupr S 2 !
Mallotus japonicus (Thunb.) Mucll -Arg S ! 1 1 |
Acer palmanun Thunb F ! 2
Berchemia sp. E 1 1 2 1
Vitis sp. S | 1 |
Actinidia spp. N | 2 1 I 1 | |
Idesiu polvcarpa Maxin. S 1 3 4 5 | 1
Aralia elata (Miq.) Seem. S 3 | 1 ]
Cornus controversa Hems| E | i
Cornus brachvpoda C.A Mcy E 2 1 1 1
Stvrax japonica Sicb. ct Zuce. ) i 1
Fraxinus mandshurica Rupr. var japonica Maxim. F 1 2
Callicarpa sp. E 3 7 1 1 2
Swmbicns sieboldiuna Bl. ex Gracbn E 4 3 |

REHS 10 Efi»o 2 HEH T, £HEEO 4% S 2% 2505, KED I B, 23T Quercus serrala,
LT HF X TIH Callicarpa sp., 4 4 ¥V Idesia polycarpa, /N /7 ¥ Alnus japonica DEE LB E »,
[ B FICR S BaKAEIZ, 37 Y Broussonetia kazinoki, 4 ©N# x5 Acer palmatum, ¥ F ¥ %€ Frax-
inus mandshurica var, japonica, ¥ /% Phellodendron amurense, % ¥ Torreya nucifera, 4 X7
Carpinus tschonoskii, 7% % Ostrya japonica, 7 7 A # ¥ 7 Mallotus japonicus, 3+, 3 X% Cornus
controversa, I X+ 7L Quercus cf. crispula, 7 ¥R Vitis sp. T, TDI3HAFFETHANY
CTRTRTOHMELERCEENS, REOHARRNGIZESRT, BBEHAREEOF 220V, F1
¥, IXF, =7 b2, AFYFVFTR, A 4AF)DOE»iC, BBAEREERZ DI/ unihzy, v+
FE, AXYT, 7HY, BABMAL L RMPBAREEDF 23+, S X+ 7088 H 5,

EHEBOZWERIE, 77 ALAVEBA Boehmeria sp. A, Y~ 3/ AAUEE Chrysosplenium  cf.
Japonicum, A VIR A Violasp. A, A4 BB Carexsp. B TH %, HETZ DML ABELTCRS
NBMWIE Y = 7Y Macleava cordata, 77 2% Fatoua villosa, V) 7 2V 7 Impatiens textori, %
FLVIBA, ATIBY /SRS Carex sect, Praecoces, 7 7 ¥} Chenopodiaceae T, ZD>3b AT ALY
BARTRTOMYMEARCEEIN, BB ET T2 7y 7Y PRERBREE L > TWVWBE 272
Y, THAFBEV o, HESBESNTHRMCRINCHERT 28RS, HKCPHGCEFTSY Y 72
V7, AFBY NSRS, YA/ A E b s b, KB EFOERNSS {, R4 K Carex
spp., R b 7 % 7 Polygonum pubescens, V% Polygonum thunbergii, ¥= 223/ AEQHHE, YV
AV 2E0N, HAKEYPHKEIZR Sz,
1% (P 8~4)

HEROEBOAREII 5RTHL, MAEYBELT I L TCHEMTI SN S, K&, B B
LIIFEIODHEAL, VEDOMEMMEAR S I NI MED I EE»S SEFHLE R . NV F T RT
OMYMEERHCR S h, EEMEEL ERAZ WY, FRUAOMBOEHELRIZ 1 @2l 2 EFERIC
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Table 2  List and number of herbaceous plant macrofossils in a 50 cm® sample at the
study site (loc. h)
The abbreviations of the plant part are same as table 1. G : glume, Ms:
macrospore, Os : oospore.

Taxa Plam Sample number (P-)

19

pant_ 12 11 10 Y B 7 6 5 4 3

Characcae A Os 10
Characeae B Os 5
Characeae C Os 17
Isoctes japonica A Br. Ms 1
Setbviniet natans (L.) All.

Potamogeton sp

Najas juponica Nakai

Najas graminea Del.

Alisima sp.

Alisma and for Sagittaria

Orvzasativa L.

Gramineac A

Cyperny sanguinolentis Vahl.

Cyperns globosus All

Cyperus ct. brevifolins (Rottb.) Hassk.
Cypers sp. A

Cypers sp. B

Cyperes sp. C

Cyperies sp. D

Cyperus sp. E

Seirpus wichurae Boeeklr.

Scirpuy fluviatitis (Torr) A.Gray
Seirpus juncoides Rosb. vathotarui (Ohwi)Ohwi F 1 ! 2 9 13
Seirpus sp. A F

Eleocharis congesta D.Don var japonica(Mig.)Koyama F

Fleocharis sp. A F !
Carex sccl. Praccoces

Curex sect. Carex

Carex sp. A

Curex sp. B

Cuarexsp. C

Cyperaceac A

Eriocaulon spp.

Aneilema keisak Hassk.

Monochoria korsakovii Regel et Maack.
Juneus sp.

Fatowa villosa (Thunb.) Nakai

Plilew sp.

Bochmeria sp. A

Bochmeria sp. B

Bocluneria sp. C

Polygomun thunbergii Sicb, et Zuce.
Polygomun cf. scabrim Moench.
Polvgonum (. hydropiper ..
Polvgomwn pubescens Bl
Chenopodiaceae

Steflaria alsive Gnmm varandudata (Thunb.)Ohwy S | | 6 6
Charyophyllaceae S | I
Muacteava cordaia (Willd.)R.Br. S 2 1

Chrvsospleniwm ¢t japonicun (Maxim.)Makino S 3 9 1

Duchesnea sp.

Poteniilla ~p.

Oxalis cornicudata L.

Impatiens textori Mig.

Triademan juponicum (B1.) Makino
Viola sp. A

Viede sp. B

Liudwigin epilobioides Maxiny,
Ludwigia ovalis Miy.

Hvdrocowle sp,

Ocnanthe javanica (Bl) DC

Mosta spp.

[abiatae

Solamacene

Artemisia cl. princeps Pampan
Lapsana sp.
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Fig. 4 Arboreal plant macrofossil diagram at the study site (loc. h), showing number
of specimens and number of arboreal and herbaceous species in a 50 cm® sample.
Parentheses for each taxon indicates the fossil part. Abbreviations are the same
as indicated in Table 1
1 { gley soil, 2 . herbaceous plant fossils, 3 : woody fossils, 4 : sand, 5 : tephra.

iz, BAREIZZ =/ 3 X% Cornus brachypoda, 4 4 ¥V, N>/ FDIFET, ZhosiizT~
THBOOHE T > MHEZEBRT 32 ERATH S, EWLARBEREBOBTFRMARRE, ~v/ FL
7 Y Wisteria floribunda % DT $TXTOBELBBATH 5,

BHRF I XA ¥ Y Triadenum japonicum, AY BT ¥ A5 #i Carex sect, Carex, 775 H ¥ Scirpus
wichurae, /~ 4 I& A Eleocharis sp. A, 4 K27 % Aneilema keisak, % ¥V ) 7 & Cyperus spp., &%
A Scirpus juncoides var, hotarui £\ IRHKEMOELRC L > THETI oS, Z OEYEERC
R3E&Eshs8EER, X4 ¥V, trnsvalg Potamogeton sp., YY) 74 B/ A Cyperus sp. A,
A BT EAYHE, IEXALE Artemisia cf, princeps T, ZD>H I XA MEV X TRTOIEHC
EFhd, EHBHOSWERE, #5545 VE B Boehmeriasp. B, A5 BB Carexsp.B, /I /7 A~
Stellaria alsine var, undulata, ¥ ¥ ulf Potentilla sp., 4 X 277 ¥ 2. J& Mosla spp., S X4 + ¥V T
»5,

BTRDO P8 DILARFETI, [HLo3IFHEEHL T AKEKRPHGRERT T2~/ EHEE,
IR Lo iTcE R 3 I T FAMEERE A, B b L0 P4 ObEBETHE, thAEY S 3 W I3 R ER
oL vaEneaEng,

I % (P3~1)

RKEEGE VY, EMEARE Pl <V BEKEERERE Pinus subgen, Diploxylon | BENEENS
ZET, OS5, P, 2HEBEOEML LSV, IIBECEDZ, ORI, KEE2EE
ZwZtee, P2YP3Ron, INIFOLAWEFHTIIATAESHEBERIZA TS LR Alisma
and/or Sugittaria ¥ G ThHb, HFWP3, P2, Pl TCEhTh 2/SE, 198 8B H: LND
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Fig. 5 Herbaceous plant macrofossil diagram at the study site (loc. h), showing
number of specimens in a 50 cm® sample. Parentheses for each taxon indicates
the fossil part. Abbreviations are the same as indicated in Table 1

EEEFCR B EGEN5HEHBIENT 3, EHEROSWAEHIEY v ¥ 7 8 C CharaceaeC, 4 +
kY ¥ € Najas japonica, ~Z AT HBEI I TS LB, 7EH YV Y Cyperus globosus, =% N4,
N 4 Eleocharis congesta var, japonica, 7% 7% & Eriocaulon spp., 23 ¥ Monochoria korsakovii
Thd, TOEMLEH BT ENIBERDES S B—EHET, BEKARBE L > TW3EYTLH S,
PliZid4 2 Onvza sativa 3 &EN 3,

5. % B
M S ES ToORMIEtARTEARIZOEIL

AEEYEEED SBZOGTHEOTMAMEETLT 2101k, SERPCARHE, St r v it
IR > ICBRICERT T/l 6, MPtAE L 2 @HOBENENFNLDL > B BBE~THR
P SE E TH RSS2 HERTILENDH S, LL2id, BYL SHMMILARSER s LS
B TOERCRBOME, #MYLE L L EMOBREOLERPEAERT, HYLEHOEBE
KELHETIEELOND, T IT, ANEMELEHEERORBELLE, HYLEROEHBR,
REEORMMERORN» S, BESLE LD HBEE L ANENCERURAROE L ERT 5,

VI £ T 2 HERY 2, BB EE {84, BEELLBLV I E0 s, BEERENEL, &
BICHERL oL EZ bh 3, VIIMOBSMERRER L, VIIE03% 4500 £ 5 4000 ST % TDH 500 4
MITHLTm ERBRCHRLTHEZEERLTWS, VIIE2H#KT 5 LBMNBKORVWHERD S 3 W
RRBHIZ, SESLSARMIACBET I TREH L TORERUERLEEEND, s r=7YD
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