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History of vegetation and fire on the Oishi Plateau, central Japan,
reconstructed from phytolith and macrocharcoal records in cumulative soils

E 5 MEEATEO A A X ] IBWT, RS RORYIEERR A & BRR DT, TGRSR E
2T\, #92000 AERTEED & BIE £ TOMEZTE & KDIEFIZDOWTHS I Lz, 2000 4ER{2 5 900 4ERiED +
HEIIZAAXEP A Y T BHROEBRAD RSN, BARIROERAL LMoL D ZEL Tz, 900 4Ehin 5
400 FHEHD HIEECIIARFER A Y T B2 & T A FEHAWH R ORI AN E & HIC% L, 400 FEHTE AR
DT TIRTICAAX BT 2EEB AV LR L 72, BARIGREDHETOAROEGRIRO 6Nz, YLD
ZEDG, AR CIE 900 FERIEHE TAAXIER A S 7 BRI BIMEELICH D, 900 ~ 400 4ERTLEIZ 2> 1) CTHE
BRBE AR L 400 SERTED S BIFED £ 9 B AAX HFEDIAN > Tl LR EIN S, F7, MRiREOZE L, #Hkip
@W%ﬁﬁﬂi@k%ﬁﬂ@%kh@%ﬁ#%,%EH%T@%ﬁm&klni?Lwﬁzoﬁﬁ’@%éh(ﬁﬁ
TIEARATUIPEE 2003 226 & I 5), ZHLABNCIEAESE L 72 K ATUI T o s, FUISADELD 12 X D S AMER
INTORZEDBHS P ERST, 29 LADID DRI K - TEEDAL - #ERF I iy miclE, R Ecld—E
DEMOAMAE L bIC, FHBREOMEIC X ) FEIFE LIS CBIARDAETIGES T, B FE L P9 VBB
WZhH-otlbeEZoN5,

F—U—NEEEE, MEPERBE, S, AN, RIR

Abstract The vegetation and fire history over the past 2000 years on the Oishi Plateau, Wakayama Prefecture,
central Japan, was reconstructed from phytolith and macrocharcoal records, together with radiocarbon dating of
cumulative soils. Phytolith assemblages from soil strata dated to 2000-900 years ago indicate Poaceae-dominated
grassland, including Miscanthus and Pleioblastus, with sparse tree covers that subsequently declined. From 900
to 400 years ago, the percentages of phytoliths from Miscanthus and Pleioblastus increased, suggesting a transi-
tion toward a more open grassland. Since approximately 400 years ago, Miscanthus-derived phytoliths have
predominated, reflecting an existence of a Miscanthus-dominated grassland similar to the present landscape. El-
evated macrocharcoal concentrations are confined to the modern surface horizons, implying that fire activity was
negligible during earlier periods. Radiocarbon-dated soil charcoal, along with documentary records, indicate that
regular burning began in AD 2003, and has been practiced for about two decades. Prior to this period, the grass-
land was primarily maintained by mowing. This mowing-based maintenance can be attributed to the historical
demand for grass materials and the region's unique geological conditions, which hinder soil development, limit
tree growth, and thus promote grassland persistence.

Keywords: grassland, grassland burning, macrocharcoal, Oishi Plateau, phytolith

' T 558-8585  KBIEEIXAZA 3 TH 3-138 KR KRB A e RIBER T IZ
Department of Geosciences, Graduate School of Science, Osaka Metropolitan University, Sugimoto 3-3-138, Sumiyoshi-ku,
Osaka 558-8585, Japan

> T 890-0065 JEVRESULEEVLEHIC 1-21-30  BEVE S KA HHSA G
Faculty of Law, Economics and Humanities, Kagoshima University, 1-21-30 Korimoto, Kagoshima, 890-0065, Japan

P AR BRI 7
Research Fellowships for Young Scientists, JSPS
T{E##E (Corresponding authors) : J:E % (J. Inoue), e-mail: inouej@omu.ac.jp, FHE(HHF (Y. Thara), e-mail: nuharai22@
gmail.com

@IOE0 ©2025 Japanese Association of Historical Botany



44 Rl SanEsRE

H33% 2

iF U & I

FR ORI IR IZHEL B, RS 5 E4IRIcb
%, FHZIEAE T, FAREYIIHBEOES L PRED
MEL KEOFEZEICHWSsNTED, HEIZEREYE
ELTEERER I T EE s (KA, 2003), BfE
T, HEARYOTFIINE L, HROE IS 5 HH
DEDIEEX IS bTrTHSE, LaL, mficix, B
FED 10 512 EDFEBFAEL 2 LHEESNTW S (/)
T, 2012), HROMERFAIEE L TEIAD LY kA
EWHD, KANUZEHN»OBEHE CHR 2 HFF T
27bBETHIAARsNTWS (Hig, 2004 ; HHE,
2008), FHLDFLFE O FE LR HERFE IOV T, SCHik7%
ExHGIHEMTO T 528, TLFRFRBLIRT O SRk iZ
FEAERSAARHED S, 29 LEEEEOKIIP,
EOMERF B ZHS T 5 T EiE, AN EHHEDBIRSH
ORI %ZE 2 5 LeEERMAZRMET 2, 207
&, HARSH T REME LR O F AR AIIIEZL IS
X BHFEEDIA D STV B (Sasaki et al., 2004 ;5 &
il - #H, 2011 ; Kawano et al., 2012 ; Miyabuchi et al.,
2012 ; Okunaka et al., 2012 ; Inoue et al., 2016 ; JEi&1Z 2,
2018 ; Hayashi et al., 29}%)0

RN BT 2 AR RS 2 9 Ui ;7 0%
P WEREEZET 2O —>TH B, 2o THHIED
AAFIE, FHEGE L TAL DN EEBICBRL v
fEdns (RERibE, 2008), Lo L, BHAETIFARAY
DOHFIZZ L 72D, ZRUTFEOFRRIMER L 72, ZD720,
2003 F2 5 IFFRAER 2 HIVISK AN ThIL T % ()

T T T
135 9713530 136°E

Wakayama /
Profecture -

33 30N

L )

500 m

At

Fig. 1 A topographic map showing the location of the sam-
pling sites on the Oishi Plateau, Wakayama Prefecture,
central Japan, along with a small-scale map indicating the
location of the plateau. A dotted line on the topographic map
outlines the area of Japanese pampas grass (Miscanthus si-
nensis) grassland on the plateau.
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Fig. 2 Columnar sections of the soil profiles at the two sites
on the Oishi Plateau.
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WKHW, 9, FEAMEERE 2 BEKkodic An, #@
TS, 106 pm D55 W0 T TR M
DRI ZIHE LTz, RITSD\WEE S 2R S8 72541
IN HCl s 2 W TRfi 2 brE L 7t2lc, HhiEick 3
ECHMLEZRS &7,

MG 4E RE @ 38 1E IntCal20 85 1F it % (Reimer et
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W5, 1RIRT 2P TR D 5 13, Site 1 DR
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Table 1 Radiocarbon and calibrated ages of samples collected from cumulative soils

Calibrated ages (20)* Sample material Code

Sampling site Sampling depth (cm) C date 3"C (%o) pMC (%)
Site 1 14-15 939 + 21 -24.18 £0.17 88.97 = 0.24
Site 1 15-16 415 £ 20 -15.40 £ 0.17 94.96 = 0.25
Site 1 25-26 936 =21 -15.39£0.17 88.99 +£0.23
Site 2 8-9 Modern -24.04 = 0.18 107.12 = 0.27
Site 2 27-28 1248 + 21 -19.12 £ 0.20 85.61 = 0.23
Site 2 33-34 1994 = 23 -20.26 +0.17  78.01 = 0.23

915-790 cal BP
514-340 cal BP
914-790 cal BP

1273-1075 cal BP
1994-1843 cal BP

Wood fragment
Soil organic matter

Soil organic matter

1957 cal AD, 2002-2005 cal AD Macrocharcoal fragments

Soil organic matter

Soil organic matter

TAAA-240964
TAAA-240968
TIAAA-240965
TAAA-240966
TAAA-240967
TIAAA-240969

*Calibrated ages expressed as cal BP and cal AD were obtained using the IntCal20 calibration curve (Reimer et al., 2020) and the Post-bomb atmospheric NH2
curve (Hua et al., 2021), respectively. The calibrated ages represent the maximum and minimum bounds of 26 error ranges.
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Fig. 3 Microphotographs of representative phytolith mor-
photypes extracted from the soil samples in this study. All
scale bars represent 20 pm. a. Sasa type, b. Pleioblastus type, c.
Miscanthus type, d. Zoysia type, e. SADDLE (Bambusoideae-

type), f. SADDLE (Chloridoideae-type), g. BILOBATE, h. RON-
DEL, i. CRENATE, j. ELONGATE, k. ACUTE BULBOSUS, l. Jigsaw
puzzle type.
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(0-6%) 735, 2-1HTIFE AT 79 22X HA (0-4%),
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VRV 35-47%, 30-36% EHEEL, RS
RN Dy o712 (23-39%, 12-23%), R Site 2 CTlEiEM
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Fig. 4 The percentage occurrences
bars indicate samples that yielded more than 100 observed phytoliths, whereas white bars indicate those that yielded 50—

of phytolith morphotype with phytolith and macrocharcoal concentrations at Site 1. Black
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Fig. 5 The percentage occurrences of phytolith morphotype with phytolith and macro-charcoal concentrations at Site 2. Black
bars indicate samples that yielded more than 100 observed phytoliths, whereas white bars indicate those that yielded 50—

100 phytoliths.
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