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Depositional age of the Osaka Group equivalent deposit along the northern coast in Satoura
Town, Naruto City, Tokushima Prefecture
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Abstract: In this paper, we conducted lithological observation and fossil pollen and plant macrofossil
analyses for the Osaka Group equivalent deposit, distributed along the northern coast in Satoura Town,
Naruto City, Tokushima Prefecture, to constrain its depositional age. The stratum mainly consists of
mud-sand beds with sandy gravel, organic mud and humus beds, and lacks distinct sedimentary struc-
tures, which allows us to determine the stratum up and down. The fossil pollen analysis observed Ca-
thaya, Keteleeria, Cunninghamia, Glyptostrobus, Metasequoia, Carya, Hemiptelea, Liquidambar, and
Nyssa, which are now extinct in Japan and accounted for 2.6%—44.5% of the total count of arboreal pol-
len. Additionally, a humus bed yielded Picea koribai. Based on the stratigraphic distribution of pollen
fossils and plant macrofossils in the Osaka Group, the Osaka Group equivalent deposit is correlated to
the Sennan Formation and/or Atago Formation, and thus its age is constrained between the Piacenzian

(Late Pliocene) —Gelasian (Early Pleistocene) .
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Fig. 1
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Locality of the studied site and geological map around the Tokushima Plain. A: Map and bathymetric chart around the
Tokushima Plain. a: Dochu Formation in Mima City, Tokushima Prefecture, b: Dochu Formation in Awa City, Tokushima
Prefecture, ¢: Moriyama Formation in Yoshinogawa City, Tokushima Prefecture. B: Geological map around the Tokushima
Plain based on the Seamless Digital Geological Map of Japan, 1: 200,000 (Geological Survey of Japan, AIST, 2018). C:
Topographical map around the studied site, modified from Topographical map of 1:25,000 by Geospatial Information Authority
of Japan. Localities of the Naruto and Naruto-minami faults are from Mizuno et al. (1993) and Okada et al. (2014),

respectively. MTL:Median Tectonic Line.
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Fig. 2 Route map around the studied site.
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Fig. 3 Close-up photo images of faults in the Izumi Group. A: A fault in the coastal cliff, which consists of sandstone and cataclasite.

The blade length of the sickle is 15 cm. B: An intensely fractured shear zone in the wave-cut bench, which consists of partially
consolidated, fine grain size and black gouges, and hard breccias. The scale is 20 cm. Ca.: cataclasite. FB: fault breccia.
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Fig.4  Route map and photo image of the outcrop of the Osaka Group equivalent deposit.



T VRS P T BLTHTRT D2\ 2 0 AT 9 2% RBRE BERR 24 & OHERTAEAY

KERBREF Y BEHOGE A #i72-3 (M5 2 OFSHE ) b I R LA A EH L),
RENIHEE IS b EVEfE 2~ T, WEIRBITFEHESEROER TR HE2H D). C: #7867, D: HiR
11-12 (A RANT R 2 g & FiR g RE OB R 2R ) .

B: His5-6 (H

Closed-up photo images of the Osaka Group equivalent deposit. A: Benchmarks 2-3 (The humus bed with benchmark 2

yielded plant macrofossils) . B: Benchmarks 5-6 (White arrows indicate the sandy mud layer, which exhibits a different strike
direction from the whole trend, within the grave bed). C: Benchmarks 6-7. D: Benchmarks 11-12 (White arrows indicate a
boundary between the Izumi Group and Osaka Group equivalent deposit) .
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Table 1  Occurrence chart of pollen and spore fossils from the Osaka Group equivalent deposit.
Classification Taxa Tertiary Count
clement py p; p2 P3 P4 P5 P6 P7 P8 P9 PO PIl P12 PI3 PI4 PIS PI6
Conifer Podocarpus 2 :
Conifer Abies 1 12 24 24 1 1 1 2 6 14 10 2
Conifer  Cathaya * 1 1 1 210 12
Conifer  Keteleeria * !
Conifer  Ppicea 2 2 40 62 40 6 1 3 2 6 36 34 26 7 6
Conifer Tsuga 115 16 16 1 2 8 26 82
Conifer  Pinus 11 22 12 22 2 8 4 12 18 40 12 1
Conifer P. (subgen. Diploxylon) 2 2 2 2 1 4 2 2 4 2 4
Conifer Pseudotsuga 2 ‘
Conifer Sciadopitys 1 2 2 1 2 4 4 6
Conifer Taxodiaceae ! !
Conifer Cunninghamia * 4 4 12 4 4
Conifer  Glyptostrobus * 226
Conifer  Metasequoia * 2 2 2 8 12 74 8§ 2 4 1
Conifer Cryptomeria ! 2 "
Conifer Cupressaceae 2 2 4 4 6 4 4
Broad leaved  Sg/ix
Broad leaved  Carya * 4
Broad leaved  Juglans/Pterocarya 2 4 4 !
Broad leaved  Carpinu /Ostrya 2 11 10 20 20 4 8 4 4 1 1
Broad leaved  Corylus !
Broad leaved  Bemla 1 4 2 4
Broad leaved  Alnus (subgen. Alnus) 1 2 4 20 2 18 10
Broad leaved 4. (subgen. Alnaster) : 2 ?
Broad leaved  Fagus crenata type 13 4 18 6
Broad leaved  F. japonica type 21 18 20 4 8 16 10 18 16 3
Broad leaved . other type 6 1 1 2 10 2 10 2
Broad leaved  Quercus (subgen. Lepidobalanus) 2 5 2 2 36 58 3 28 38 18 20 28 28 1 5
Broad leaved 0. (subgen. Cyclobalanopsis) 2 4 10 3 1 98 30 20 12 12 2 7
Broad leaved  Castanopsis/Pasania 1
Broad leaved  Ulmus/Zelkova 1 9 6 2 2 1 2 8 14 8 6 8 6
Broad leaved Hemiptelea * 1 10 4 2
Broad leaved  Celtis/Aphananthe 2 2 2
Broad leaved  Liguidambar * 2 : ¢ !
Broad leaved  Rosaceae 3 2 2 4
Broad leaved  Mallotus 1
Broad leaved  Rhus 4
Broad leaved  j/ex 1 2 10 2
Broad leaved  Vitaceae :
Broad leaved  Tilig 1
Broad leaved  Camellia :
Broad leaved  Elaeagnus ! 2 ? 2 :
Broad leaved  Araliaceae ’
Broad leaved  4ycuba 1
Broad leaved  Cornus 1 2
Broad leaved  Nyssa * 4
Broad leaved  Ericaceae 1 2 1 6 4 6
Broad leaved  Symplocos 3 4
Broad leaved Styrax 2
Broad leaved Ligustrum 8 4
Broad leaved  Fraxinus 2 2 1 2
Herbs Polygonum (sect.Persicaria/Echinocaulon ) 16 2 4 -2 2
Herbs Nuphar 1
Herbs Leguminosae
Herbs Carduoideae 1 12 6 10 2
Herbs Artemisia 1 2 10 !
Herbs Cichorioideae 7 8 2 6 4
Herbs Gramineae 1 3 110 32 22 2 10 20 22 14 20 56 1
Herbs Cyperaceae 3002 122 56 48 2 12 26 26 28 22 1 4
Pteridophytes  Lycopodium (subgen. L dium) !
Pteridophytes  Selaginella !
Pteridophytes  Osmunda 2
Pteridophytes  Davallia 4 2 4 4 12 10
Pteridophytes  Polypodiaceae ’ ; ;
Preridophytes monolete type spores 69 115 5 58 12 4 5 7 12 12 12 12 54 376 7 4
Preridophytes trilete type spores 127 7 2 6 10 2 4 6 9 32 2 8 6 66 5 3
Bryophytes  Bryophyta ; ; :
Unknown  unknown pollen and spores 31 3 3 30 22 5 5 12 46 58 78 50 52 38 3
Trees and shrubs 11 15 6 202 210 228 17 16 14 204 214 220 204 242 230 12 41
Herbs 3 4 3 271 106 8 0 0 4 12 42 48 52 56 106 2 5
Pteridophytes and Bryophytes 196 122 7 64 16 14 12 11 16 14 46 18 24 84 458 15 9
unknown pollen and spores 3 01 3 36 30 22 5 5 12 46 S8 78 50 52 38 3 5
Total 213 142 19 573 362 348 34 32 46 276 360 364 330 434 832 32 60

16 —
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