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Mariko Matsushita!, Arata Momohara?, Masayuki Hyodo?, Hiroshi Sato*, Shingo
Tanaka® and Hiroyuki Ogura®: Middle Pleistocene interglacial plant fossil assem-
blages from Ohnodai, Muroto-misaki Peninsula, southwest Japan
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Abstract Warm temperate mixed forests consisting of conifers (Pinus, Abies, Tsuga, and Pseudotsuga) and de-
ciduous broad-leaved trees (Carpinus, Zelkova, Fagus, and Quercus subgen. Lepidobalanus) were reconstructed
from fossil pollen and plant macrofossil assemblages in Middle Pleistocene deposits at Ohnodai (134°00°E, 33°26'N,
Alt. 40-50m), Muroto-misaki Peninsula, Kochi Prefecture. The sediments including the fossil assemblages were
identified as marine sediment, because they contained sulphur and fossil fruits of a seaside plant (Vitex rotundifolia
L.f.), and were correlated with the Ma5 Marine Clay Layer in the Osaka Group based on topographic and paleo-
magnetic investigations. At the time of deposition of the fossil assemblages, evergreen broad-leaved trees such as
Castanopsis and Quercus subgen. Cyclobalanopsis scarcely flourished in this area, while lucidophyllous forests
were widely distributed during the Holocene in this same area. The difference in vegetation between the two
interglacial periods suggests difference in climatic conditions, especially winter temperature defining the develop-
ment of evergreen broad-leaved forests.

Key words: evergreen broad-leaved forest, marine terrace, Middle Pleistocene, Muroto-misaki Peninsula, plant
fossil assemblages
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Table 1 Height of marine terrace surfaces in and around
Ohnodai and their correlation with the marine clay layers
in the Osaka Group

Terrace surface Altitude (m) The Osaka Group (Ma)
O-1 77.5-80 S
0-1.5 74-75 —
0-2 68-71 6
0-3 59-62 7
0-4 51-53.5 8
0-4.5 46 —
0O-5 36-38 9
0-6 28-32 10
0-7 22 11
0-7.5 17 —
0-8 10 12
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Fig. 3 Map showing the distribution of terrace sur-
faces in and around Ohnodai.



goooooooooobooooooobooooooboooooo 37

m
01
80f - - — o
0-1.5
70F — 2
60| - - — 03
50+ - - - - 04
—_—— — 045
40 . - - o5
30+ ——— - - 06
20t — o7
10F
0 T ¥ t
Yasuda R. Ohno Nahari R.

gobboooouobobobooooobboo
Fig. 4 Projected profiles of uplifted shorelines in and around
Ohnodai.

goboboooobooobooobbooooboooboa
Smib10mO0O11000000DO0000O0O0O00C0O
giom0O0OO0D0O0ODODOOOO SmO00000000
oooOooooooob 3,4, 01@o0b000010mO0
gboooooboooooooobo-1mo-subonoogon
goooooono o-1.5, 0-4.5, 0-7.5000000000
gooooooboobo3goobooo-1goooooon
oooOooooooooooboo-1.soo0oooooooo
0-2,0-3000000000000000000D0O0O
gbobooo o4b0b0boOobobooboobooboboon
goooooo4.s50b00b0ooooooooo-sgon
oboooooooboooooooboooo-s0ooon

gooooo MO1OMO20MO3 000000000
Table 2 Sulphur contents (%) from MO1, MO2, and MO3
in Ohnodai

Sample No. S (%) Sample No. S (%)
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MO1-11 1.37 MO2-39 1.27
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MO1-5 1.19 MO2-80 0.73
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MO1-2 0.96
MO1-1 0.17
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Numbers show the count of each plant part obtained from 500 cm® sediment washed through a 0.5 mm mesh sieve. Plus (+)
indicates fossils detected from more than 2000 cm® sediment washed through a 2 mm mesh sieve.



goooOooooooobooooooobooooooboooooo

goooooMoOoloMO2OOOODODOOODODDODO
Table 3 List of plant macrofossils from MO1 and MO2 in Ohnodai

gooood Taxa gooo Plant parts MO1 MO2
oooo arbor
0o Torreya nucifera (L.) Sieb. et Zucc. oo seed 1
0 leaf 3
oo Abies firma Sieb. et Zucc. oooo cone scale 2
ooo Abies 0o shoot 10 10
O leaf 6 80
ooooooooo Picea sect. Picea oo shoot 1
0 leaf 1
ooooooooo Pinus subgen. Diploxylon oo cone 1
0o short shoot 1
0o long shoot 3 1
] leaf 7 2
ooooo Pseudotsuga japonica (Shirasawa) Beissn. oo cone 1
oooooo Pseudotsuga oo seed 4
oo shoot 47
O leaf 66
oo Tsuga sieboldii Carr. oo cone 4
ooo Tsuga oo seed 3
oo shoot 1 8
O leaf 31
ooo Chamaecyparis pisifera (Sieb. et Zucc.) Endlicher oo seed 2
oood Chamaecyparis oo shoot 1
ooooo Alnus ooo infructescence 1
ooooo Carpinus tschonoskii Maxim. type oo fruit + 6
ooo Fagus oo cupule 1
oo fruit 1
ooo Quercus serrata Thunb. oo cupule 3
ooo Zelkova serrata (Thunb.) Makino oo fruit 10
oooo Magnolia hypoleuca Sieb. et Zucc. oo seed + 1
ooooo Euptelea polyandra Sieb. et Zucc. oo seed 2
ooo Cercidiphyllum japonicum Sieb. et Zucc. oo fruit 1
goooo Stewartia monadelpha Sieb. et Zucc. oo fruit +
gooooooo Prunus sect. Cerasus O stone +
oooooo Mallotus japonicus (Thunb.) Muell.-Arg. oo seed 2 13
oooooo Sapium sebiferum Roxb. oo seed 2 2
0ooo Phellodendron amurense Rupr. oo seed 1 2
oooo Melia azedarach L. O stone 1
oooo Acer oo fruit 2
oooo Ilex macropoda Miq. 0 stone 1
oooo Idesia polycarpa Maxim. oo seed 1
gooo Cornus controversa Hemsley | stone 1 3
oooooo Cornus macrophylla Wall. O stone 1 6
oooo Clethra barbinervis Sieb. et Zucc. oo seed 1
oooo Styrax japonicus Sieb. et Zucc. oo seed 2 1
oooooo Styrax obassia Sieb. et Zucc. oo seed 1
gooooo shrub, vine
gooog Morus australis Poir. O stone 2
good Schisandra repanda (Sieb. et Zucc.) Radlk. oo seed 1
goooooo Stephania japonica (Thunb.) Miers 0 stone +
ooooo Actinidia oo seed 3 15
ooooo Eurya oo seed 40 37
ooooo Hamamelis oo seed 1
ooooo Rubus O stone 2 12
oooooo Zanthoxylum oo seed 1
gooooo Paliurus oo fruit 3 2
oooooo Berchemia 0 stone +
oooo Vitis oo seed + +
oooo Ampelopsis glandulosa (Wall.) Momiyama oo seed 1
var. beterophylla (Thunb.) Momiyama
ooo Stachyurus praecox Sieb. et Zucc. oo seed 12
oooo Aralia elata (Miq.) Seemann 0 stone 1 3
oooooooo Callicarpa 0 stone 2 9
0ooo Clerodendrum trichotomum Thunb. 0 stone +
oooo Vitex rotundifolia L.f. 0 stone 4 13
oooog herb
goooo Selaginella remotifolia Spring ooag macrospore 1
goooo Boebmeria oo fruit 4 6
ooooo Macleaya cordata (Willd.) R.Br. oo seed 1
oooo Viola oo seed 1 1
oooooo Ajuga oo fruit 2
goog Mosla dianthera (Hamilt.) Maxim. oo fruit 1
oooooo Tricyrtis oo seed 1
ooooo Scirpus oo fruit 1
gooooooo Carex sect. Praecocces oo fruit 1
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