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Masataka Hakozaki', Akihiro Yoshida” and Katsuhiko Kimura’:
Spatio-temporal distribution of vegetation and the Chamaecyparis pisifera—
Thujopsis dolabrata swamp forest deduced from wood and pollen assemblages
during the late Holocene at Oninuma, Fukushima Prefecture, northeastern Honshu
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Abstract Spatio-temporal distribution of vegetation during the late Holocene at Oninuma, Fukushima Prefecture
(northeastern Honshu) was reconstructed from pollen and fossil wood assemblages and by radiocarbon dating.
Circa 2500 years ago, Alnus sect. Gymnothyrsus dominated the fan swamp forest in this area, while Quercus
grew on the surrounding hills. By ca. 1500 years ago, Fraxinus and Fagus increased on the fan and the hills, re-
spectively. By ca. 800 years ago, an Alnus-dominated swamp forest covered the fan, accompanied by Thujopsis
dolabrata and Chamaecyparis pisifera. The distribution of fossil woods showed that T. dolabrata mainly grew in
the center of the fan, whereas C. pisifera grew throughout it. The 120-180 tree rings and the horizontal spread of
the roots of C. pisifera trees implied that the swamp forest continued for at least 200 years on the peaty land. It
is probable that T. dolabrata and C. pisifera were once significant components of the swamp forest in northeast-
ern Honshu similar to Cryptomeria japonica that formed buried forests of the late Holocene in western Honshu.
Probably, C. japonica also grew on the mountains around the site.

Key words: Chamaecyparis pisifera-Thujopsis dolabrata swamp forest, fossil wood, late Holocene, Oninuma, pol-
len analysis
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Fig. 1 Index map of and sampling sites at Oninuma (modified from the topographical maps Hara and lwashirobukura, scale

1:25,000, issued by the Geographical Survey Institute of Japan).
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Table 1 Radiocarbon dating of fossil woods from Oninuma

Conventional “C age  Calibrated age*’

Sample no.*" Taxa Depth (m) Part Lab. code Method  §"C (%0)** (yrs BP = 10) (cal yrs B = 20)
27 Chamaecyparis pisifera - stem  PLD-9399 AMS -27.02+0.2 860 = 20 720-800 (92.6%)
870-900 ( 2.8%)

185 Fraxinus 0.5 branch PLD-9398 AMS -32.58 =0.21 1560 = 20 1390-1530 (95.4%)

191 Cercidiphyllum japonicum 1.45 root  PLD-9397 AMS  -30.01 =0.23 2495 « 20 2470-2720 (95.4%)

*!' Sample numbers refer to the fossil wood numbers in Figs. 1B and 2B.
#2 §"°C values are those of AMS.

** Radiocarbon ages were calibrated using the IntCal04 calibration curve (Reimer et
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Xor&ihd (Fig. 2), #itJEiE, ESH 20 ~40 cm OHh
T F BT 2522640, EALIcmd - Tillits
IR A~NZALT %, JeREIZE S 100 cm D3RO
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Fig. 3 Selected pollen diagram at Oninuma. Refer to Fig. 2 for the sampling site and the symbols of deposits.
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Table 2 Summary of fossil woods obtained from the study
site at Oninuma

Diameter (cm) Numbfer of
Taxa Part tree rings
mean max. mean max.
Pinus subgen. Diploxylon  stem 1 80.0 80  148.0 148
Thujopsis dolabrata stem 4 157 41 66.5 74
Chamaecyparis pisifera stem 9 524 80 1344 177
Pterocarya rhoifolia root 1 10.0 10
Betula stem 1 30.0 30 2240 224
Alnus sect. Gymnothyrsus branch 9 2.4 5
stem 19 15.0 65 1243 208
root 116 3.3 10
Fagus stem 2 37.5 50  172.0 208
Castanea crenata stem 3 37.7 50  162.7 200
Cercidiphyllum japonicum stem 1 200 20 119.0 119
root 7 6.1 10 80.0 84
Fraxinus branch 8 2.7 N 28.0 35
stem 11 48.6 70 145.1 220
root 29 7.7 35 54.3 67

FHOETH» S [ ~HAC K L, SR D KD St L
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Fig. 4 Composition of fossil wood assemblages from X-Y
section at Oninuma (Refer to Fig. 1B for the sampling sec-
tion). — I: lower part of peat layer and silt layer (depth >
120 cm), II: middle part of peat layer (60 cm < depth = 120
cm), III: upper part of peat layer (depth < 60 cm). s: stem, b:
branch, r: root.
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Fig. 5 Distribution of fossil wood samples (No. 1-31) on the
fan at Oninuma.
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Fig. 6 Photomicrographs of fossil woods obtained at Oninuma. — 1: Pinus subgen. Diploxylon, 2: Thujopsis dolabrata, 3:
Chamaecyparis pisifera, 4: Pterocarya rhoifolia, 5: Betula, 6: Alnus sect. Gymnothyrsus, 7: Fagus, 8: Castanea crenata, 9: Cer-
cidiphyllum japonicum, 10: Fraxinus. a: cross section (a’: root wood), b: tangential section, c: radial section.
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Fig. 7 Vegetational history at and around Oninuma.
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