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Abstract

Radiolarian and diatom fossils have been used to constrain the age of calcareous concretion collected from
the Hae River, Hidaka Town, southern central Hokkaido, Japan. The calcareous concretion contains whale fossils and
was discovered as a float during the riparian works in 2005. Recovered radiolarian and diatom assemblages indicate
the Lipmanella redondoensis Zone (9.0 to 7.4 Ma) and the Rouxia californica Zone (7.7 to 6.5 Ma), respectively. Thus
the concretion can be dated as 7.7 to 7.4 Ma. This age is concordant with the age range of the Nina Formation which
is distributed near the locality of the concretion and was previously dated as ca. 10.1 to 3.5 Ma based on the diatom
stratigraphy in the surrounding area.
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Fig. 1. Index map. Geological units and boundaries shown in
figure B are after Imai and Sumi (1957).
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Table 1. Radiolarian occurrences from the calcareous
concretion (HMG-1604). Crosses (+) indicate occurrence
after the 100th specimen counted.

HMG-
Radiolarian species 1604

Acanthosphaera sp.

?Actinomma miocenica (Campbell and Clark)
Cyrtidosphaera reticulata Haeckel

Larcopyle buetschlii Dreyer

Larcopyle polyacantha (Campbell and Clark)
Lithelius klingi Kamikuri

Rhizosphaera mediana (Nigrini)

Spongopyle osculosa Dreyer

Stylodictya tenuispina Jergensen
?Thecosphaera japonica Nakaseko
Collosphaera_sp.

Carpocanarium papillosum (Ehrenberg)
Cornutella profunda Ehrenberg

Cycladophora cornuta (Bailey)

Cycladophora nakasekoi Motoyama
Cycladophora sakaii Motoyama

Cyrtocapsella japonica (Nakaseko)
Dictyophimus hirundo Haeckel group
Eucyrtidium acuminatum Ehrenberg
Lamprocyclas ? sp.

Lipmanella redondoensis (Campbell and Clark)
Lophophaena spp.

Pterocanium sp.

Siphocampe arachnea (Ehrenberg)

Stichocorys delmontensis (Campbell and Clark)
Stichocorys peregrina (Riedel)

Stichopera sp.

Actinommoidea/Entactinaria genn. et spp. indet.
Spongodiscidae genn. et spp. indet.

other Spumellaria

Acanthodesmiidae gen. et sp. indet.
Pterocorythidae gen. et sp. indet.

total 100
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Table 2. Diatom occurrences from the calcareous
concretion (HMG-1604). Crosses (+) indicate occurrence
after the 100th specimen counted.

HMG-
Diatom species 1604
Actinocyclus ingens Rattray 1
Actinoptychus senarius (Ehrenberg) Ehrenberg 1
Cavitatus jouseanus (Sheshukova-Poretzkaya) Williams 1
Cocconeis pellucida Grunow 2
Coscinodiscus marginatus Ehrenberg 2
Coscinodiscus radiatus Ehrenberg 1
Denticulopsis hyalina (Schrader) Simonsen 2
Denticulopsis praedimorpha Barron ex Akiba +
Denticulopsis sp. (D. lauta group) 1
Grammatophora  sp. +
Tkebea tenuis (Brun) Akiba 2
Neodenticula cf. kamtschatica (Zabelina) Akiba .

et Yanagisawa
Nitzschia fossilis (Frenguelli) Kanaya ex Schrader 1
Nitzschia pliocena (Brun) Mertz 8
Nitzschia porteri Freguelli +
Nitzschia reinholdii Kanaya ex Barron et Baldauf 2
Nitzschia rolandii Schrader emend. Koizumi 7
Nitzschia spp. 4
Plagiogramma staurophorum (Gregory) Heiberg 1
Rhizosolenia styliformis Brightwell 1
Rouxia californica M. Peragallo in Tempere et Peragallo 12
Stephanopyxis turris (Greville et Arnott) Ralfs 1
Surirella sp. 1
Synedra sp. 1
Thalassionema nitzschioides Grunow 27
Thalassionema nitzschioides v. parva Heiden 7
in Heiden et Kolbe

Thalassiosira antiqua (Grunow) Cleve-Euler 1
Thalassiosira convexa Mukhina 1
Thalassiosira marujamica Sheshukova-Poretzkaya 1
Thalassiosira nidulus (Tempere et Brun) Jousé 3
Thalassiosira zabelinae Jousé +
Thalassiosira spp. 5
Triceratium spp. 3
total 100
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Fig. 2. Neogene stratigraphy of the northern Hidaka district (Imai and Sumi, 1957) and the estimated age of the whale fossil-

bearing calcareous concretion (HMG-1604). Geologic time scale is after Lourens et al. (2004). Radiolarian and diatom zones
and chronology are after Obuse (2014) and Motoyama (2014). Chronology of the formations is after Sagayama et al. (1992),

Sagayama (2000) and Motoyama and Kawamura (2009).

3. RERMEFSLF Ofda b (HMG-1604).

Fig. 3. Photograph of the whale fossil contained in the
calcareous concretion (HMG-1604), housed in the Hobetsu
Museum.

(Table 2, Fig. 5).
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~65MaThDEHEESND. £, ZThHD
pE A FE - MERE R O A A L, R californica

—7J5, Thalassionema schraderi &

HOTEHERESTHHDTHD. Denticulopsis
hyalina <° Denticulopsis praedimorpha 7 £ O W
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V EEE IV
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FRIEIZ S EITFRO B2V, EECR b1 9.0
~74Ma %~ L, EE@E{LAILT7.7~6.5Ma %R
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~ 74 Ma OHiIFHIZIRETE 5 (Fig. 2).
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Fig. 4. Photographs of radiolarian fossils from the sample HMG-1604. 1, Acanthosphaera sp.; 2, Rhizosphaera mediana (Nigrini);

3, Cyrtidosphaera reticulata Haeckel; 4, Stylodictya tenuispina Jorgensen; 5, Larcopyle polyacantha (Campbell and Clark); 6,
Spongodiscidae sp.; 7, Lipmanella redondoensis (Campbell and Clark); 8, Cornutella profunda Ehrenberg; 9, Cycladophora
nakasekoi Motoyama; 10, Cycladophora sakaii Motoyama; 11, Siphocampe arachnea (Ehrenberg).
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Fig. 5. Photographs of diatom fossils from the sample HMG-1604. 1-2, Rouxia californica M. Peragallo in Tempere et Peragallo;

3-5, Nitzschia pliocena (Brun) Mertz; 6, Nitzschia reinholdii Kanaya ex Barron et Baldauf; 7, Denticulopsis hyalina (Schrader)

Simonsen; 8-10, Nitzschia rolandii Schrader emend. Koizumi; 11-13, Thalassionema nitzschioides Grunow; 14, Stephanopyxis

turris (Greville et Arnott) Ralfs.
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