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Geologic age of the Embetsu Formation yielded delphinus and pisces fossils,

and boundary between “hard sahle” and massive mudstone to
fine sandstone beds in 5.5 Ma, Hokkaido, Japan
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Abstract

Diatom fossils were analyzed for geologic age of the Embetsu Formation in the Haboro area, northern Hokkaido,
which contained delphinus and pisces bones. The analyses revealed that the formation belongs to the lower Pliocene.
All the results by diatom analysis in six areas of the Hokkaido refer that the boundary between “hardshale” and
massive mudstone to fine sandstone beds is situated in about 5.5 Ma, the age of which indicates the boundary between
two diatom zones, Neodenticula kamtschatica Zone (6.65-5.49Ma: Motoyama & Maruyama, 1998; Neodenticula
kamtschatica- Nitzschia rolandii Zone, NPD 7Ba, 6.4-5.3Ma: Yanagisawa & Akiba, 1998) and Thalassiosira oestrupii Zone
(5.49~3.53-3.95Ma: Motoyama & Maruyama, 1998; NPD 7Bb, 5.5-3.5-3.9Ma: Yanagisawa & Akiba, 1998). The results
above mentioned indicate that the boundary between “hardshale” and massive mudstone to fine sandstone beds is

available to the Neogene chronostratigraphy in the Hokkaido.
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Fig.1 Geological map around Haboro, and localities of delphinus and pisces fossils.

a: Alluvial deposit, t: terrace deposits, M: Mochikubetsu Formation, E: Embetsu Formation,
C: Chepotsunai Formation, Ogawa Lignite-bearing Formation and Kinkomanai Formation,
K: Kotambetsu Formation, P: Chikubetsu Formation and Pre-Tertiary.
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Table1 Stratigraphic correlation of the upper Miocene to Pliocene around Haboro.
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Fig.2 Photograph of the Haboro coast and outcrop
sketch of sampling site.
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Table 2 List of diatom fossil from the Embetsu Formation.

Name of species Ha-1 Ha-2 Ha-3 Ha-4
Actinoptychus senarius (Ehr.) Ehr. 4 5 1 15
Azpeitia endoi Kanaya 1 1 1
Bacterosira fragilis (Gran) Gran 1
Cladogrammma sp. 1
Cocconeis californica Grun. 2
C. costata Greg. 1 1 3
C. scutellum Ehr. 4 1
C. pellucida Grun. 1
C. sp. 1 1
C. marginatus Ehr, 4 S 1
C. oculus-iridis Ehr. 3
C. spp. 1 1 1
Cosmiodiscus insignis Jouse 1
Cyclottella comta (Ehr.) Kutz. 1
Cymatosira debyi Temp. et Brun 1
Delphineis cf. angustata (Pantocsek) Andrews 1 1
D. sp. 1
Denticulopsis dimorpha (Schrader) Simonsen 1
D. hustedtii (Simonsen et Kanaya) Simonsen 1
Fragilaria spp. 1 1
Hyalodiscus obsoletus Sheshukova-Poretzkaya 1 1
Melosira albicans Sheshukova-Poretzkaya 2 1
M. sol (Ehr.) Kutz. 1 1
Navicula spp. 1 1 2
Neodenticula kamtschatica (Zabelina) Akiba et Yanagisawa| 84 138 122 155
Nitzschia granulata Grun. 2
N. grunowii Hasle 1 3
N. spp. 2
Paralia sulcata (Ehr.) CL 2
Proboscia barboi (Brun) Jordan et Priddle 1 2 1
Pseudopodosira elegans Sheshukova-Poretzkaya 1 1
Pyxidicula zabelinae (Jouse) Makarova et Moiseyeva 2
Raphoneis cf. ischaboensis (Grun.) Mertz 3 1 5 2
R. Ssp. 1
Rhizosolenia cf. hebetata f. hiemalis Gran 1
R. Spp. 2 3
Stephanopyxis spp. 8 4 6 1
Thalassionema nitzschioides (Grun.) H. et M. Peragallo 27 17 5 4
Thalassiosira antiqua (Grun.) Cl.-Euler 7 3
T. eccentrica (Ehr.) ClL. 2 4 2
T. jacksonii Koizumi et Barron 2 7 1
T. cf. jacksonii Koizumi et Barron 3 2
T. jouseae Akiba 1 1
T. manifesta Sheshukova-Poretzkaya 1 1 5
T. marujamica Sheshukova-Poretzkaya 2
T. nidulus (Temp. et Brun) Jouse 2 1
T. oestrupii (Ostenfeld) Proshkina-Labrenko s.1. 12 2 3 2
T. cf. oestrupii (Ostenfeld) Proshkina-Labrenko 5
T. spp. 9 5 8 4
Thalassiothrix frauenfeldii Grun. 2
T. longissima Cl. et Grun. 3 3 3 1
T. robusta (Schrader) Akiba 1 1

Total 200 200 200 200
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Table 3 Correlation between diatom fossil zones and Miocene to Pliocene formations.
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10. Thalassiosira jacksonii Koizumi et Barron, Ha-3
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12. Proboscia barboi (Brun) Jordan et Priddle, Ha-3

13. Delphineis sp., Ha-3

14. Actinoptychus senarius (Ehr.) Ehr., Ha-3

15. Thalassiosira jouseae Akiba, Ha-3
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17. Coscinodiscus marginatus Ehr., Ha-1
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