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Masanobu Yoshikawa': Impact of the 4.2 ka event on vegetation
and anthropogenic ecosystems in eastern Japan based on fossil pollen assemblages
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Abstract To examine the effect of the 4.2 ka event on vegetation and anthropogenic ecosystems in eastern Japan,
this paper examined the fossil pollen assemblages mainly at the Denotame site in Saitama Pref., where most of the
sediments from this period were preserved. At the Denotame site, settlements were continuously managed during
the middle to late Jomon periods, and the management of forest reources such as Castanea crenata and Toxico-
dendron vernicifluum continued. After around 4000 cal BP during the 4.2 ka event, Aesculus turbinata began to
expand around this site, growing with C. crenata along the plateau margins. The expansion of A. turbinata distri-
bution was likely due to human activities, and the effects of the 4.2 ka event on the human societies and anthro-
pogenic ecosystem were estimated to be relatively minor.
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Fig. 1 Location of the Denotame site and distribution of
feature surfaces and pollen analysis points in the low-
lands. a: Location of the Denotame site. b: Archaeologi-
cal sites within the Egawa River basin. c: Settlement area
and adjacent lowland zone at the Denotame site. d: Dis-
tribution of feature surfaces and pollen analysis points in
the lowland area of the Denotame site. (modified from
Education Board of Kitamoto City, 2019).
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Fig. 2 Geological cross section of the lowlands at the Denotame site (modified from Education Board of Kitamoto City, 2019).
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Fig. 3 Pollen diagram of selected tree taxa arranged by calendar year at the Denotame site (modified from Noshiro et al.,
2025). The percentage of arboreal pollen based on the total arboreal pollen grains.
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Fig. 5 Pollen analysis points of the Koyamazaki site (modified

from Education Board of Yuza Town, 2

015).

iz 7 ) ofMDIER S, BHUE N O AEER T 0
BESESICe D, EiTenitl, #RmNsS RSN T

k) & & &
A & ) A
K o A S8 3
/ §A AN / &
. g S § A b 5
N SE N 5 T 3
= NEO ﬁﬁ’\ ;@7’(\ ﬁf NOR & &
s & F oL §a C A A Y - § ER
58 Sa D ; N O v $ & F $ g
$5 SysE N ¢ s 8 & NSAfd# § ¢
L7 & 9 e S I3
e NSE § 08 8§ ¢ SR g S 3
TP (m) FEE §& 9N § F BN & $heag< & 2 2
B4R 20 55 §§0§7 8 ¢ s §  § NYsEs ¢ g8 2
(ﬁﬁﬂ@ﬂ’ﬁ%ﬁ(m)) $,2°4§’ Sm&a\: § § § § q'}b ;§ %S § a.é? s“ﬁ -'5' § :5‘ §/;,<; o§
LIXHEE yp, TYC & V) 5 N Yy g & & S S
(13m)0,6—IVC cal BP
3825-3636 V| .| . P P P + P }:1‘?13700w
mx B
FL>FNoA [ =
@5m) VI .- -
mx 0‘2_\\/‘:1]1 E il
X G R
hLrFNo.2 [ (3 LIES
25m) B 8
40823895 v - =) || ca4000
41533087 VI ok
Va2 3672|[ ] ca4100
IVEKHEE Va3 T e
(2m) I!\"E \ T ==
v 162 o
1.0 — - %308
325 ca.4300
4420-4255 —
T X AREGRS vy =
9 i - -
Om C p [
5445-5082 X
X1 :‘] L |ca.5200
L L
0 2000
100% mm%em 3

B 6 /MUl BRI L MERINO AR (51 (2015) 2dZE), MBI, BIARIGHIZBIARIEHE, SO Aen

N7 8z B e LTHTE TR L 7.
Fig. 6 Pollen diagram of selected tree taxa and Trichuris eggs at the Koyamazaki site (modified from Yoshikawa, 2015). The

percentage of arboreal pollen and Trichuris eggs based on the total arboreal pollen grains and on the total pollen grains and

spores, respectively.
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AN, L&)
X7 s OER T G5 (1999) 2.
Fig. 7 Pollen analysis point of the Tameike site (modified
from Yoshikawa, 1999).
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T 5 7 D AT HIPA D F Y D ZAIZIHIE TIE 72\ 3,
GOtz arIEar sliEEZ FEHEE L Tr Y 24L

GURMOBIEL THof L Qe iftE I s,

—J7C, IR AR 2 ST 2 A WS 2SR AT 2 A
EPANDFEOMINIZES 5078, IR RS A
e KT 2, 2 2 CRERSEED S RBREEE M 2 7 (L
JINE2e, 2009) & 4.2 ka £ X b ORHHITWERDE
5T B REFRLEHNIC & 2 1 2 7 WIS 759 m)
(Z[EED, 1990) DRWAE MR %,

KPGEEM a7 (s, 2009) T, %< DfFHE
THEAMIE D TOITE D HERY D il 25t 2 Al BE T d
573, 4.2 ka 4 Xy MOEECITb L oiTiE 15l
A TH-o7, TLhba#EE, 9 5400-2900 cal BP Tlxa
F BT A& Quercus subgen. Cyclobalanopsis 3
B L, ¥ A8 Castanopsis(+ 7 V) & ) D3LE I FIPE
HLTED, 42 ka A XV MADFHED AT F BT H
AL RO B DMEDIE T L THMNINIC S A gt
ZEaF FMEENIIEM L7z, aF 7B T AN TR
DA 1 AR DOZLTH Y, e bafrD 2 bz BEd
%1213 BN OJEHE Tl 2 R T O 247 9 B H
%70, BURTCIRAEAENIC X D aF 7|7 hh T lEk
DIIRFICHZ N L 7220 &9 D> DRt I HEL Vo,

I (Z2RE 2, 1990) o SL62-2 27 Tl kil 72 HE
BV OMRERIThIL T W nDs, JeRFEEID iU R 4
03750 £ 100 yr BP (°C#iEAL) 2E6nTHD,
T2 i O JEE SEAR T FH 2 4410-3850 cal BP (20) & 4.2 ka
ARy MNSGEWETH o7, 2RO LARET
X, R F AR =4 XY R -t/ 38 T.-C. ot
TVESHEER DA L T S )E Abies ° + 7 B Picea, 7
7 Fagus crenata DMEPITHIML 722 &6, LHIZE T
2RMEDOEELE L H ) 2RI AREEDRH 5 &
EZ605, —THRMNK 1.5 km @17 SL62-4 a7
TR DD SN otz, TDXHIZa 7Tl
BB OZED 3% L v old, EHRIcKZ 572 4.2 ka
A XY ORI IR IG L Thiawdr 6 Th b9,

4. REHRKICEIT S 4.2 ka 1R b DHEE & NBERERAN
DFE

WHAIZET % 4.2 ka 4 X Mo, FOURHH
B S BRIV IS HERT) IR £ & RS L D i@ AE D3 T
LT LD BT O S Tld ko7, Ll
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25 DDRFDRFHOHERE D3 T > Ttz F72, /MUK
TR CI M SCRF R RISE O HERE 13 & 2 DS SCRER p
A2 o il L - R cld e o e, 70—/ ¥ BTl
FESCRFA R AR EE D © BRI RIS IC RIS DI S 1, /LIRS
OISR IR 3E 2 & B2 TR % 1 R H 23 &
T ADIHENDHESE L T, mREBFCIZhi» s 7 Uk
DI L CHERMEFE S Tz EHiEE SN, 4.2 ka A RV
MHIZ M F 2 FDHER L 72, £z, FMERZ A 58
40 m BN % 72 O HATHIFH OB B O 2 LIEIHIE T I
0Dy, 42 ka ARV MIZZ VIFIER LI M F 2 FiC
BEER RSN o Tz, —J7T, EAKIBDINHRE
OGN 22 A2 &, @EHNTcIEIumEl e 4%
b GEifk) onEErEDSERD 5723 2 Hirio a7 &1L
DT, KEREZEMNa 7 cbar g7 hh T Ens
WYT 2 E )AL D -7 b DD, mfﬂ%\ﬁ%r#
a7 4.2 ka A Rv MAOEBA R Z 21213 A5
%oto_®;v_42ka4«/kﬁwﬁﬂi,%mﬁ®
INCHEREYI T, — TR L Z R TS DD, ST
FROMITIAION TRV LS\, —7, EERID
IHFCIE 4.2 ka 4 N> MG Sk L T2 ) MR MERRE B
Pirbi, oW F 2 X HkH ?f“ﬁtﬂ%ﬁ&tc% L
7203oTC, 42 ka4 Xy MHIZFIZELL 72D ihfr/ﬂe
M@%ﬁ@%b,%@mkgﬁﬁ4&yk®%§%m
b3 EREING,

B H AR DR SRR AR O IR 12 3 V) 2 4B Hin s A
DIVELF I XFO0MICLDE (K8), 7V RITHESCHE
FRIF A 21 DR 1 B B Hb 75 oD f1 e i 0 B AL b 5 b
INNEIRCIZL S 4, SESCRFRATIH DU 12 13 S b D S 75
PRI UMBTER I T EEEZ NS, 7K
T SCRFAR R ARG A1 IR D F TIA DS > T 7228, S

IR B DU IS I3 E M D 1213 b T IR BB S 1,

7 VIEFEICZ OB EO L E FICafm L Twi, b
F 7 X \FHSCRHRBETHIDIRT I 040 L Co e i 2 BR v ClE
FESCRFAR IR AR IC IR BL L, SRR - W34
EEFCZ YRy FTOOML T, M BB OB
HPHDSR N 720, PO TR T - F 7 A8k o B
PR D b T/ I3 HTHLE DO FFIC A LT
7ZEERRLT0DS, F, MUGRERICEITS T/
X DL KSR 7 ) 2MBE BB T4 A 61
% (&I, 2008),

F 2 XETORHICOWTIE, BHEREEART O &
RO SRR AR EE IS ™ 5 7 ¥ D KRR DRERE X 1,
k7 X FEFH T 5284-4868 cal BP (26) DEMADME S
TED, BEET2 =0 (9) BB CiEk N $fR
T 5295-4883 cal BP (20) DEMRDME LN TV S (HARE

BUESU L2 > 4 —, 2006, 2008), =PIAILGERTIE F
F 7 X46¥H 4450 yr BP (%9 5150 cal BP) DAREICHIMNL
TEH (FHINEp, 2006), EAHIES (2008) 1XHHSCHE
AR IEDK] 5000 cal BP MUK b5 7 ¥ FEF-23HH X
NBEIThoEHE LT, T—/ 7 AEPICE T3 b
F 7 FEHHEFY 5130 cal BP BRI LT,
4900 cal BP icid\W (% K EHLTED, -/ XA
Hofh b e S 2R E R IcRt S e, —75
<, BAREEH O\ E T2 NICH 24 =0 —5
> No. 796 i (B2 95 m) DOfEHA> & (3R SR
RISEEIC b T/ X DEMDLPEL, RIEPHTHEHRL

D, 2L ZERI o7 0LiEs, 1986),
5. bF/FHROILKRER
FF 7 RO RERICOWTE, AEoHEL (%

Ji - i, 20005 BT, 2004) S, #EKAEEDK TIZ X 2 Hy
24l (Sasaki & Noshiro, 2018), ADBEA5 (5)111Z7,
2006 ; FHII, 2008) 3EzZ o T3, LAfEominibic
2V, 5H (1981) 2% 4000-1500 yr BP IZ%ifEhs
G b UREAR ISR B L 22 L T2 EZ ML E LT, 0% -
i (2000) Ab)IT (2004) 1ZEAED W IEALD R F 2 Xk
k@%ﬁ@@%ktfw% IO M IZOWTIE, PER
BOTIIVr 2 vKEIGEE 1 THERIIC 22 ~ 24°C“C7?§JJ
L 4100-2300 cal BP (cfEK#IH23H O (Kawahata et al.,
2009), HHthTlx 4200 407 E 3700 FRTICERLIC K -
THKEME T L2 SN T3 (FHRIED, 1999), %
UKL, Bl (2009) 1 7000 £EHTD & BAEICTTD
W AEDAR T IFKMBEDIERIAE ) DD TIE R NA P
TAVAY—IZXBEL, 6 (2025) ZHATIEICE
7% 42 ka4 RV MO Xy —ICKRELLT)IZED
SNTELT, BREAHOMAID 2 EEITO»>T»
BnELTWS, —T, HAH AL O = NHuLE B
k%ﬁﬁmU)g%k%%$ﬁ@fM@%ﬁhM&mo
7o W7 o T AREEREIIC & BB 7RI B W T, R/ F

1% 4450 yr BP EHDIZIFFIRHAIC 7V DNz £ - THIB
L, ZOHBICZBICIERLTED, SUBEDOEEALD R TH

HT 21 EERH 2 EHEZ NS (FHINED, 2006 ;5 &
JIl, 2008), bF 7 X (I SCRRIARTIEIC XTI BB
SPEFPEIIC AT L GhiEAe, 1986), ST )6 T
DY 4900 cal BP I2fkl B0 FEHER G5 - T
2014) PRERMD T — 7 7 ABETH I % B
N, B LWl Eh s, ZOSMDIEKICIX
SUEZLIFEERR L 2w EEZ 5N S,

HEAHED R IS AE ) HITZZKIC DWW T, TR Kl
DR E T ZIRHANC IR DS 25T b F / F Ot
BB Iz LT\w»w5 (Sasaki & Noshiro, 2018),
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36N —— ' a 13 E iR
14 910 A Ve R e B
35N = 15 <537 HUE M
|| [ m e .
16 7 — /X AT
7 e el e
Castaneta Aesctlilus 1 i w O | 17 R
crenata turbinata
B Cl | g o | 18 FEEE
C2  EE Al L 19 S LIS
A3 — ,
: 831 — 2 20 it B
— C5 — A5 = = 21 PUHE

8 HHADM SRR OB BT 2 0TS A 7 ) &b F 7 X Do3Ah. 70 & F /7 X OMIE L i ¥ ot
4 OFEFEEHNT (2011) DIEMWAGTITIED EHEE L7z, HTHLS Y 7 VRN E 2213 b 52 FBIE T & 2 I3 B G o RRgE

C1: 27 VRN TR £ TFY 25 m LB (BERIEREIG 60% DL 1), C2:27 VRN TS 59 25 m BLN - (30% BA 1= 60% Aii),
C3: 7 VBl s 5/ 20 m AN (5%LL 1 30% i), C4: 27 VB D 559 20-200 m (1% DL | 5% A, C5: 27 VAEKHTHY 1%
A CfE L CEEH, AT b XBPET (30%DIE), A3 MF XENERD 6812 m A (1%DAE 30% A0), AS: b

F 7 RACHIDY 1% A0 e LCREH. 12 BFIAMINTH /# CRAZ), 20 ZPAuIngEEs (51132, 2006 5 #4511, 2018), 3:

=AUl (9) SEEE G- 51, 2008), 4 3EEREER (HIt - 3EA, 20065 8 /- =7 =4, 2007), §: KRRREFH (1)

PR (B - ik, 20005 351, 2008), 6 : @/IHfEdEs G5 - 11, 2016), 7 : H#EERS G511, 2003), 8 :/MLiRHE
B GHIIL 2015), 9« Al G511 - #)10, 2021), 10 @ BEygHER ()1, 2025), 11 : BpHmEys G511, 2009), 12: &
HEEES (11, 2004), 13: SMLEES (WSTTSEZES, 2004), 14007 KIgREEEF (51, 2012), 15: FEHGEES (&
JII, 1998), 16: 57—/ % Xi#Hh (Noshiro et al., 2025), 17 : fHELERS (L)11Z2>, 2022), 18 : THEEEN (511 - T,

2014), 19 = FIGEES (F)1, 1994), 20 : BHbsEEs (F)1, 1999), 21 : PORREEEF (85, 1997).

Fig. 8 Distribution of Castanea crenata and Aesculus turbinata around the analyzed sites in the Jomon Period in eastern Japan.
The positions of C. crenata and A. turbinata trees, as well as their distances from the analysis site, were estimated based on the
results shown in Figure 4 and pollen dispersal data from Yoshikawa (2011). Distance to the analysis point in the C. crenata
forest or under the A. turbinata crown or to the individual tree: C1: inner areas more than 25 m from the edge of the C. cre-
nata forest (more than 60% of tree pollen rate), C2: inner areas within 25 m from the edge of the C. crenata forest (more than
30% but less than 60%), C3: within about 20 m from the edge of C. crenata canopy (more than 5% but less than 30%), C4:
within about 20-200 m from the edge of C. crenata canopy (more than 1% but less than 5%), C5: C. crenata pollen appeared
continuously at less than 1%,A1: under the A. turbinata canopy (more than 30%), A3: within about 12 m from the edge of A.
turbinata canopy (more than 1% but less than 30%), AS: A. turbinata pollen appeared continuously at less than 1%.
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b X OEENE, AR BB AM A O
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b XLV oERERZXRT, Z7VD X9
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WP BB Sk < 72 5 DI RO RN e 17 4E
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PR DOARLE S L, FEORE F TICR VIR Z 3T
22 EDBRLCOLHRELDLH 5, 2070, 1HIMAIZ
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