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Masanobu Yoshikawa': Dispersal of Castanea crenata pollen and distribution
of C. crenata forest around the Sannai-maruyama site during the Jomon period
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Abstract Dispersal efficiency of Castanea pollen was revealed by surface and airborne pollen spectra in and
around a C. crenata forest, and reconstructed distribution of the C. crenata forest in the Jomon period was dis-
cussed. In the surface pollen assemblages, C. crenata accounted for more than 60% of tree pollen in inner areas
more than 25 m from the edge of the C. crenata forest, >30% in outer areas of the forest, but, outside the forest,
5% at 20 m from the edge of the tree crown, <1% at 200 m, and 2.5-5% in forests with sparse C. crenata trees.
In the C. crenata forest, a small quantity of C. crenata pollen was dispersed by wind, but most accumulated on
the forest floor by gravity and rain. The surface and airborne pollen spectra showed that C. crenata pollen is ex-
tremely difficult to disperse. Based on the dispersal characteristics of Castanea pollen, the distribution of C. cre-
nata forests around the Sannai-maruyama site was reconstructed by spatial investigation of fossil pollen spectra.
The distribution of Castanea pollen revealed that C. crenata forests covered most of the slopes and edges of the
plateau of the Sannai-maruyama site in the late phase of the early to the middle Jomon periods.

Key words: airborne pollen spectra, Castanea crenata forest, dispersal of Castanea crenata pollen, Sannai-
maruyama site, surface pollen spectra
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Fig. 1 Castanea crenata forest and sampling points at Ka-
neme in Oguni, Yamagata. Based on the 1:25,000 topograph-
ic map “Gomizawa” publised by the Geographical Survey
Institute.
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Fig. 2 Map showing the distribution of Castanea crenata
trees and sampling points at Kaneme in Oguni, Yamagata.
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Fig. 3 Airborne pollen sampler with a laboratory dish in-
stalled in the Durham sampler.

mg) L, 7EIERECEKEL RO FEEREZREL 7,
M2 —A—I12E hAK S0 ml & 10% KOH 2 ml Z/1Z
THOHL, 250 pm OFiTAMBL 2BIOELEFICE LEZ
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Table 1 List of pollen and spore found in the surface samples
and airborne pollen samplers around the Castanea crenata
forest at Kaneme

Arboreal pollen: Podocarpus, Abies, Tsuga, Larix, Pinus subgen.
Haploxylon, Pinus subgen. Diploxylon, Cryptomeria japonica,
Chamaecyparis type, Torreya type, Salix, Platycarya, Pterocarya,
Juglans, Carpinus/Ostrya, Corylus, Betula, Alnus, Fagus crenata,
Fagus japonica, Quercus subgen. Lepidobalanus, Quercus subgen.
Cyclobalanopsis, Castanea crenata, Castanopsis, Ulmus, Zelkova,
Celtis/Aphananthe, Moraceae, Euptelea, Cercidiphyllum, Magno-
lia, Hamamelis, cf. Prunus, Zanthoxylum, Phellodendron, Daph-
niphyllum, Mallotus, Rhus verniciflua, Rbhus ambigua type, Rhus
trichocarpa type, Rhus javanica var. roxburghii, Ilex, Celastraceae,
Acer, Aesculus turbinata, Rhamnaceae, Vitis, Tilia, Actinidia, Ca-
mellia, Araliaceae, Cornus, Clethra, Ericaceae, Styrax, Fraxinus,
Sambucus, Viburnum, Weigela

Nonarboreal pollen: Typha, Sparganium, Gramineae (Oryza type),
Gramineae (wild type), Cyperaceae, Narthecium type, Cannaba-
ceae, Moraceae/Urticaceae, Rumex, Persicaria, Reynoutria, Fago-
pyrum, Chenopodiaceae/Amaranthaceae, Caryophyllaceae, Thal-
ictrum, other Ranunculaceae, Macleaya, Cruciferae, Saxifragaceae,
cf. Potentilla, other Rosaceae, Leguminosae, Geranium, Impatiens,
Umbelliferae, Gentiana, Monotropastrum, Solanum, Plantago, Pa-
trinia, Artemisia, Ambrosia, other Tubuliflorae, Liguliflorae

Spore: Lycopodium, Osmunda, Monolete spore, Trilete spore
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27 VAEH DEAG & ZNAUTEEREIC 35U 2RO 7 Y D 3 AikdE. GEINTEM) 69

Longitudinal direction Transversal direction

Cryptomeria japonica

= D
(=}

O = N W

[SS RG]
S O
T

=
(=}
T

d

[T

Castanea crenata

Percentages of arboreal pollen

Percentage

Pollen concentration (102grains /g)

1
S~ N W s O

Pollen concentration

T T T T T T T T T 1 T T T T 1
% © . Q X O DD X O DO
DV E R PFF P S KL RS

SE NE SW

4 EHZ7 VMHICET 2 LEH O B EAUh &,

Fig. 4 Pollen spectra from surface samples at the Castanea
crenata forest at Kaneme.
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Fig. 5 Pollen spectra from surface samples around the Cas-
tanea crenata forest at Kaneme (Db: Deciduous broadleaved
forest, Cr: Cryptomeria japonica forest, Ca: Castanea crenata
forest).
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Fig. 6 Landform section of sampling points and pollen spec-

tra from the surface samples along the east line across the
Castanea crenata forest at Kaneme.
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Fig. 7 Counts of airborne pollen with the Durham type sam-
plers (a) and fallen pollen with the right cylinder type sam-
pler (b) from May to November in 2008 at Kaneme.
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Fig. 8 Monthly change of total airborne pollen counts of
Castanea crenata in the C. crenata forest at Kaneme.
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Fig. 10 Pollen spectra of Castanea, Fagus crenata and Quercus subgen. Lepidobalanus (a) and reconstructed distribution
of Castanea crenata forests during the early to middle Jomon periods (b) at the Sannai-maruyama, Chikano, and Sannai-
maruyama no. 9 sites (a: modified from Tanaka & Tsujimoto (2006), Yoshikawa et al. (2006), Palynosurvay Co. Ltd. (2007),
and Yoshikawa (2008)).
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