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Osamu Minamisawa', Midori Matsumoto”, Arata Momohara®’ and Chiyomi
Yamakawa®: Plant macrofossil assemblage from the Hata Formation,
Kobiwako Group, in the late early Pleistocene, Japan
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Abstract The vegetation and environment in the middle Pleistocene in and around Hata, Takashima City, Shiga
Prefecture, central Japan were reconstructed based on a plant macrofossil assemblage from the Hata Formation,
Kobiwako Group. This assemblage composed mainly of fossil fruits and seeds included 20 genera and 17 families
of 23 deciduous broad-leaf tree taxa, and 18 genera and 16 families of 27 herbaceous taxa. Conifers and ever-
green broad-leaf trees were absent, and Alnus japonica, the most dominant taxon, amounted to 36.7 % of the
total. Other major components were Styrax sp., Rubus, Mosla dianthera, and Carex including sections Carex and
Praecoces. Cyclocarya, the only extinct taxon from Japan among the total 50 taxa, occurred from the uppermost
horizon in the Kobiwako Group so far reported. The sedimentary facies of the peaty silt including the fossil as-
semblage was without any ripples or lamina and indicated sedimentation of a relatively autochthonous assem-
blage in a stagnant water in the backmarsh of a river. Thus, aquatic vegetation of Trapa and wetland forests of
Alnus must have occupied the backmarsh, surrounded by mesic deciduous broad-leaved forests.
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Fig. 1 Locality map and sampling site (black circle)(adopted
from the topographical map “Takashima” scale 1:10,000
published by Takashima city).
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Fig. 2 Geological map and location of study area (based on
Hashimoto et al., 1998).
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Fig. 3 Columnar section of the Hata Formation showing the
horizon of plant macrofossils at the bed of the Ashitani River
(based on Kitani et al., 1992).
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Family Juglandaceae

Genus Cyclocarya lljinskaya

Cyclocarya sp.
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Table 1 Plant macrofossil assemblage from the bed of the Hata Formation

Taxa Part Habitat No. Ratio (%)
Woody plants

Magnolia sp. seed mesic 7 0.8%
Lauraceae seed mesic 2 0.2%
Zelkova sp. wood mesic 1 0.1%
Morus bombycis Koidz. endocarp mesic 7 0.8%
Cyclocarya sp. fruit mesic 1 0.1%
Juglans sp. pseudocarp mesic 1 0.1%
Quercus sp. subgen. Lepidobalanus fruit mesic 2 0.2%
Fagaceae leaf mesic 2 0.2%
Alnus japonica (Thunb.) Steud. fruit wetland 17 2.0%
infructescence scale 291 34.7%

Carpinus tschonoskii Maxim. fruit mesic 1 0.1%
Corylus sp. fruit mesic 1 0.1%
Styrax sp. seed mesic 49 5.8%
Symplocos sp. sect. Palura endocarp mesic 15 1.8%
Rubus sp. endocarp dry-mesic 43 51%
Cornus sp. endocarp mesic 1 0.1%
Celastrus sp. endocarp mesic 1 0.1%
Berchemia sp. endocarp mesic 4 0.5%
Orixa japonica Thunb. endocarp mesic 1 0.1%
Phellodendron sp. seed mesic 2 0.2%
Zanthoxylum piperitum (L.) DC. seed mesic 1 0.1%
Aralia elata (Miq.) Seem. endocarp mesic 8 1.0%
Callicarpa sp. endocarp mesic 2 0.2%
Wisteria sp. bud mesic - -

Herbaceous plants

Nuphar japonicum DC. seed aquatic 2 0.2%
Dichocarpum sp. seed mesic forest floor 3 0.4%
Boehmeria sp. A fruit mesic 2 0.2%
Boehmeria sp. B fruit mesic 1 0.1%
Pilea sp. fruit mesic forest floor 30 3.6%
Caryophyllaceae seed dry-mesic 14 1.7%
Polygonum cf. pubescens Blume fruit wetland 14 1.7%
Polygonum cf. thunbergii Sieb. et Zucc. fruit wetland 7 0.8%
Rumex sp. fruit mesic 2 0.2%
Viola sp. seed dry-mesic 12 1.4%
Potentilla sp. fruit dry-mesic 23 2.7%
Trapa sp. fruit aquatic 4 0.5%
Umbelliferae fruit dry-mesic 1 0.1%
Solanaceae seed dry-mesic 1 0.1%
Labiatae fruit dry-mesic 1 0.1%
Mosla dianthera (Buch.-Ham. Ex Roxb.) Maxim. fruit mesic 87 10.4%
Lycopus sp. fruit wetland 7 0.8%
Lapsana sp. fruit mesic 4 0.5%
Alismataceae seed aquatic 25 3.0%
Potamogeton sp. fruit aquatic 2 0.2%
Aneilema keisak (Hassk.) Hand.-Mazz. seed wetland 22 2.6%
Cyperus sp. fruit dry-mesic 19 2.3%
Carex sp. A fruit mesic-wetland 72 8.6%
Carex sp. B sect. Carex fruit wetland 6 0.7%
Carex sp. C sect. Praecoces fruit mesic 10 1.2%
Scirpus sp. fruit wetland 4 0.5%
Sparganium sp. fruit aquatic 4 0.5%
Total 839 100.0%

- :Nno count
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Fig. 4 Plant macrofossils from the Hata Formation (1). — 1: Magnolia sp. (seed), 2: Lauraceae (seed), 3: Nuphar japonicum
(seed), 4: Dichocarpum sp. (seed), 5: Morus bombycis (endocarp), 6: Boehmeria sp. A (fruit), 7: Boehmeria sp. B (fruit), 8:
Pilea sp. (fruit), 9: Cyclocarya sp. (fruit), 10: Juglans sp. (pseudocarp), 11: Quercus sp., subgen. Lepidobalanus (fruit), 12a—
12b: Alnus japonmica (12a: fruit, 12b: infructescence scale), 13: Carpinus tschonoskii (cupule), 14: Corylus sp. (fruit), 15:
Caryophyllaceae (seed), 16: Polygonum cf. pubescens (fruit), 17: Polygonum cf. thunbergii (fruit), 18: Viola sp. (seed), 19:
Styrax sp. (seed), 20: Symplocos sp., sect. Palura (endocarp), 21: Potentilla sp. (fruit), 22: Rubus sp. (endocarp). Sample number
(LBMO0111000173-195). Scale bars = 1 mm.
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Fig. 5 Plant macrofossils from the Hata Formation (2). — 23: Trapa sp. (fruit), 24: Cornus sp. (endocarp), 25: Celastrus sp.
(endocarp), 26: Berchemia sp. (endocarp), 27: Orixa japonica (endocarp), 28: Phellodendron sp. (seed), 29: Zanthoxylum pi-
peritum (seed), 30: Aralia elata (endocarp), 31: Umbelliferae (fruit), 32: Solanaceae (seed), 33: Callicarpa sp. (endocarp), 34:
Mosla dianthera (fruit), 35: Lycopus sp. (fruit), 36: Lapsana sp. (fruit), 37: Alismataceae (seed), 38: Potamogeton sp. (fruit), 39:
Aneilema keisak (seed), 40: Cyperus sp. (fruit), 41: Carex sp. A (fruit), 42: Carex sp. B, sect. Carex (fruit), 43: Carex sp. C, sect.
Praecoces (fruit), 44: Scirpus sp. (fruit), 45: Sparganium sp. (fruit). Sample number (LBM0111000196-218). Scale bars = 1 mm
(except 23), 10 mm (23).
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