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Fig.l Characteristic scales in time and space for certain ecological
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Fig.3 An example of a hypothetical landscape used for the

simulations of pollen representation.

%o TOHPIE, ETIVEEIZ LY FE2 m OHER
A TIIHERE A O A 5 P 50~100 m PLA, 2P 50 m
DO HERE#E TP 300~400 m LA, 4% 250 m O HEFE 4
TIZFIPH 600~800 m LANTd b, £ 750 m LL E oK
TR 5 MR OEZIZIEAE RS D, T
b OWgEL, PERORERN 2 BRI T 2 b D TH
5o 512, Sugita (2007ab) (3 & e A ER
LMK L7z 1T, BHOKE LHRERE (1 km L) ©
AEAR ARG R & K & Ze Ml (10°~10"km*) @
FiAE D= R % 15 5 REVEALS (Regional Estimates
of Vegetation Abundance from Large Sites) €7 )L &
LOVE (Local Vegetation Estimate) €7 )L & M3/ &
e WERE B DAER ST KGR & 2 D [ R ACR AR HPH
NORE DRI E 155 ET IV 2 MAGbED T LI
X0, HrMBANORAEFB EEITT 5 FIHE R L72R

#l 6 7 v 3 1) X A (Landscape Reconstruction

Algorithm : LRA) 3B L T 5,

TOEHIZ, EHGTIBEHETVE#HET L L1
L0, BILVERMAr = VIS L 7)) v 75
WMAZVETEXLEIIIRoTETEY, HAETIEILRA
b L LA T ZE A s I S TR - EfTE
HETIZR 5T h,

32 RIEOREHET

Prentice etal. (1992, 1996) (&, {E#HHTT—% 05
H HEOF R - ZZHICEZ LI TOIEN) &
bo TV BBINIORT HEEZER L. ZOFE
(A A O E R R TCHE: (Biomization) & L CHIS L5 A,
ML 7255 T I EDL L 2B ofiid: iR £ 72
331 4 — 2 (Biome) &I-5) KT AT LIZHHE
L72bDTH %o HBUIHER S 2 HEWEHEE O L 2
KL THBY, BEHEOAFFIC L o TRESIT SN S,
Bl 20X, i 2 I IO A AR, IS X o T
RERC T 2 B 308 o T C O MBI IR U F ke TEts
eV REMERZ TR T %o NA 4 — L3N T 21
VIOHMHEDETRES DA, BRI T— 5 TId%
W% % 4 7 (Plant Functional Type : PFT) (2J& %
LEBOMBIEROMAEDEE S LI, ZOMAELYE
DFEE 2 S BB N A F— 2 & LTHBIL T
Tl A (R, 2)e COTFHEOEIZ KELHR
BA 72 LOBMOERASOTFu Y =Tl R,
NZNOTEREOAETER L b L IZHBIIZNA A —
LEHR - LT ZEIH b,

=7, BUEL BEOEHROBPMEE b LIEHTL T
CHBFEELTEHEN TV EDIZLERBITZICH L7
E ¥ 7 Fu 73 (Modern Analog Techniques : MAT)
T& A (Hutson : 1979, Overpeck et al. : 1985 7 &),
Nakagawa et al. (2002) X, ZOHEERERESE, B8
GHTT— 5 O ERERET Y 2w A FEEREL
72 (B4)e $abb, M olthr—4 &, [fiesk
Do TO L BIOBED KRG T — & & &2 K
L, BIEOT = DHREOT =y 0L bENT 5
ML o THERR MR DRBELZEILT 5D TH L, I
S OBMEMEITCEOFMRP 70 77 AO AFHIL, HIK
H(2004), RJI1 (2004, 2008) % ZHR S 7\,

39



F1 PFT L ZN5ICHD) B THNACM S HREOF (FH - filE (2006) £ 0)
Table 1 Example of plant functional types (PFTs) and the pollen taxa assigned to each.

Abbr. Plant Functional Type (PFT) Pollen taxa

bee boreal evergreen conifer Abies, Picea

bs boreal summer-green Alnus, Betula, Salix, Myrica

bsc boreal summer-green conifer Larix

ctcl cool-temperate conifer Abies, Tsuga

te temperate conifer Cryptomeria, Sciadopitys

ec eurythermic conifer Pinus, Taxaceae/Cupressaceae

Quercus (deciduous), Carpinus, Zelkova-Ulmus,

ts temperate summer-green Juglans-Pterocarya, Acer, Salix, Alnus, Rhus, Fraxinus,
Symplocos

tsO lower cool-temperate summer-green Fagus

tsl cool-temperate summer-green Ulmus-Zelkova, Tilia, Aesculus, Corylus, Viburnum

te temperate broadleaved evergreen Castanopsis, Ilex

wtc warm-temperate conifer Podocarpus

wte warm-temperate broadleaved evergreen Quercus (evergreen), Myrica, Camellia, Ilex, Symplocos

# 2 PFT &4 F— 2 ORIGBROB (FH - f&E (2006) £ 1)
Table 2 Example of Biomes and key PFTs that define each biome.

Biome Plant Functional Types (PFT)

cold deciduous forest bs, bsc, ec

cold mixed forest bs, ctcl, ec

taiga bee, bs, bsc, ec

cool conifer forest bee, bs, bsc, ctcl, ec, tsl

cool mixed forest bee, bs, ctcl, ec, ts, tsl

temperate deciduous forest ctel, bs, tc, ec, ts, ts0, tsl

temperate conifer forest ctel, tc, ec, ts, tsl, , te, wtc

broadleaved evergreen/warm mixed forest tc, ec, ts, tsl, te, wtc, wte

Db T, fERLEOETICEBIEEZ S5 25 b B HERE Y & a2k 45 TR O SRR 2 3l A Tw

DELTHETHY), EmiEmEkr Hneses LT %o
i¥, Takaharaetal. (2000) (2 & % 18000 47 & 6000 4% HB, INLOFFEITH LT, B4 TR
Hi O H AR B B 4k o fifl A= 0 7K P - 3 15 55 A7 15 7T %, BIZH DL ZOMMRICEHZES 0L, R E
Gotanda and Yasuda (2008) (2 & % f#o) i) i i 0] DR LEFIC BT BHAEDISE 2 HET HBIIZMEEZ AT
DOV HARDHLE DR ZES A EALDOME LR EN D L. & 5T ENEHEN TS (RF 12006)0 F7z, 1HE L
72, MAT 12 X W78 Tid, Nakagawaetal (2008) A% RHEA OB AT 5 & 9 REDOE TR T,
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Fig.4 Conceptual figures related to Modern Analog Techniques
(MAT).
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Fig.5 Landscape history on Mt. Yumori in the Akita Komagatake
area based on pollen and phytolith records.
Al T Alnus subgen. Alnaster, Hp © Pinus subgen. Haploxylon,
Cy : Cyperaceae, Gr @ Gramineae, Sa ' Sasa, Mo :
Moliniopsis, Po : Pooideae
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Recent progress in environmental archaeology through
microfossil-based paleoenvironmental reconstruction
and pollen analysis

Yoshimune MORITA "

" Okayama University of Science, 1-1 Ridai-cho, Kita Ward, Okayama 700-0005, Japan

This article reviews recent methodological advances in pollen analysis when reconstructing
paleoenvironmental variation. Natural phenomena have distinct temporal and spatial scales, which exhibit
close inter-connections revealed through environmental change research. Recently, theoretical and
empirical research on these respective scales has been greatly facilitated by simulations and multivariate
analyses. The numerical model proposed by Sugita can estimate the spatial area of vegetation associated
with pollen record data. The biomization method developed by Prentice et al. reconstructs biomes
according to plant functional types and their characteristic roles from the pollen record. Nakagawa's
modern analog technique is a computer procedure that reconstructs past climate patterns based on the
similarity between past pollen data and current climate-pollen analyses. Other microfossil analyses such as
those using phytoliths and charcoal are now important methods for reconstructing paleoenvironmental
change from high-resolution pollen records. With these more detailed analytical methods, basic
morphological and taphonomic characteristics such as production, transport, and deposition are becoming

increasingly important.
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