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A paleo-environmental consideration under the palynological studies of the flora—.
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Abstract: The purpose of the present work is to clarify the paleo-environmental condition of
the Shiobara Fossil Flora based on the microscopic plant fossils (pollen and spores) from the
Pleistocene Shiobara Group at Shiobara-machi, Tochigi Prefecture.

The Shiobara Group which was deposited in the so called Paleo-Shiobara Lake, overlies
unconformably the basement rock of the Pre-Tertiary quartz-porphyry, rhyolite and the
Miocene Shioya Group, and is covered unconformably with the Takahara Lavas. The Shiobara
group is composed of sand, gravel and mudstone, and can be subdivided into three formations
of Sumaki, Miyajima and Akagawa Formations in ascending order. It is said that the sands and
gravels show the marginal facies of the lake, and fine and regularly alternating beds of tuffaceous
mudstone, diatomaceous mudstone and sands were in the central part of the lake. Macroscopic
plant fossils (leaves, fruits, seeds etc.) well known under the name of the Shiobara Fossil Flora
occur from the mudstone of the Miyajima Fromation, and they were already studied in detail.

Four samples for pollen analysis are taken from the several horizons of the Miyajima
Formation belonging to the Shiobara Group in which the macroscopic plant fossils are con-
tained. Many fossil pollen and spores were obtained from each samples and they are well pre-
served as shown plate I-V. The microscopic plant fossil flora consists of 60 types (family, genus,
form-genus etc.) of pollen and spores. Generally speaking, the fossils belonging to the plant with
anemophilous flower are abundantly found, but the fossils belonging to the plant with entomo-
philous flower a few.

In the standpoint of paleoecology based on micro-fossils, it seems that the vegetation
around the Paleo-Shiobara Lake was partly changed under the influence of the Takahara
volcanic activities or some other phenomena of nature, but the climatic change was not distin-
guished distinctly. On the whole, judging from the flora based on both macro- and micro-fossils,
there were mainly flourished the same temperate plant as it is today, so that the environmental
condition around the Paleo-Shiobara Lake at that time of deposition was inferred to be similar
to the present.

Considering the environmental condition indicated by the macro- and micro-plant fossils,
the flora might be an interglacial age of Pleistocene, though it was once believed to be glacial
age.
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A B C D A B D
Abies 3.0 + 0.8 + Tlex + +
Tsuga sieboldii 2.3 0.6 + Buxus +
T. diversifolia 0.5 + + Tilia + + +
T. (unknown) 1.6 + 0.8 Cf. Cornus +
Picea 2.1 3.3 1.1 Araliaceae + +
Larix 0.5 Ericaceae 0.8 5.6 0.9
Pinus (Haploxylon) 0.5 + -+ + Symplocos +
P. (unknown) 0.9 + 1.1 0.6 Styrax + +
Sciadopitys + Fraxinus 25 1.6 06 1.3
Cryptomeria 1.2 1.8 3.9 7.3 Ligustrum +
T.C.T.* 4.2 14.7 2.2 3.4 Lonicera +
Juglans 2.1 1.1 1.1 2.4 Viburnum + 0.6
Pterocarya 3.5 1.3 2.2 0.9 Chenopodiaceae + +
Salix 0.7 + 0.6 Ranunculaceae + + +
Alnus 7.9 16.0 32.9 12.6 Epilobium +
Betula 1.4 3.7 1.7 -+ Umbelliferae +
Carpinus 6.9 7.1 5.0 6.4 Patrinia +
Corylus 1.4 0.5 + 1.3 Artemisia 2.1 1.1 5.0 1.7
Castanea 1.8 + 0.6 Carduoideae + + +
Fagus 9.5 19.0 5.3 32.1 Cichorioideae +
Lepidobalanus 7.9 3.2 0.8 5.3 Gramineae 0.7 1.1 4.6 2.4
Celtis-Aphananthe 3.2 3.0 0.8 3.9 Cyperaceae 0.5 0.5 0.8
Ulmus 1.4 2.7 2.5 5.6 Trizonocolpate pollen + 0.6
Zelkova 1.6 1.1 4.2 1.3 Trizonocolporate pollen 0.7 0.8 0.8 +
Cf. Moraceae + Lycopodium 8.1 ~+
Cf. Corylopsis -+ + Osmunda 0.5 +
Prunus + Polypodiaceae 0.8 1.4
Rosaceae + Monolete spore 18.5 13.4 6.1 +
Rhus + + Trilete spore + +
Acer + + + 1.3 Sphagnum 1.2

+ 0.5% ki

* Taxodiaceae, Cupressaceae, Taxaceae D
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INEUYEE TR T.C. T. R0 fk <, Taxodiaceae,
Cupressaceae, Taxaceae DWTHDOFED b DHRBTE
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1,2.
3a, 3b.

5a, 5b.

Plate I

Abies (Point A)
Picea, a) surface view, b) outline (Point C)
Tsuga diversifolia (Point C)

Tsuga sieboldii, a) outline, b) surface view (Point C)
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2a, 2b.
3, 4.

6a, 6b.
7a, 7b.
8, 9.

Plate II

Picea (Point C)

Tsuga diversifolia, a) outline, b) surface view (Point C)
Pinus (haploxylon) (3=Point A, 4="Point B)

Cryptomeria (Point B)

T.C.T., a) surface view, b) outline (Point C)

T.C.T., a) outline, b) surface view (Point B)

Juglans (Point D)



1T 2m)d Z "ON ‘G “1o4 “uvdv[ “oung "10s9 “jng



2, 3.
4-6.

8-10.
11, 12.
13.

14.
15-17.
18, 19.
20, 21.

Plate I1I

Juglans (Point A)

Pterocarya  (2=Point C, 3=Point A)

Alnus  (Point C)

Betula  (Point A)

Carpinus  (8=Point A, 9=Point C, 10=Point D)
Corylus (11=Point C, 12=Point A)

Castanea (Point B)

Salix  (Point B)

Fagus (15=Point B, 16=Point C, 17=Point D)
Lepidobalanus (18=Point D, 19=Point A)

Celtis or Aphananthe (Point B)
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1.

2, 3a, 3b.
4a, 4b.
5.

6a, 6b.
7a, 7b.
8.

9.

10.

11a, 11b.
12a, 12b.

Plate IV

Ulmus (Point B)

Zelkova, a) surface view b) outline (Point C)

Cf. Corylopsis, a) surface view, b) outline (Point C)
Acer  (Point D)

Ilex, a) surface view, b) outline (Point C)
Ericaceae, a) surface view, b) outline (Point C)
Tilia (Point D)

Fraxinus (Point A)

Buxus (Point D)

Ligustrum, a) outline, b) surface view (Point D)

Styrax, a) surface view, b) outline (Point D)
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la, 1b.
2a, 2b.
3, 4a, 4b.
5a, 5b.
6.
7, 8.
9a, 9b.
10, 11.
12.

Plate V

Symplocos  (Point D)

Rhanunclaceae, a) outline, b) surface view (Point D)
Artemisia (3=Point D, 4=Point C)

Carduoideae, a) surface view, b) outline (Point C)
Lycopodium  (Point A)

Osmunda (Point A)

Polypodiaceae, a) surface view, b) outline (Point C)
Monolete spore  (10=Point C, 11=Point B)

Sphagnum (Point A)
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