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Abstract: Pinniped and cetacean fossils found in the diatomaceous mudstone of the Middle Miocene
lizuka Formation in Suzu City (Noto Peninsula), Ishikawa Prefecture are dated based on marine diatom
biochronology. The fossil pinniped (Allodesmus sp.) discovered in a diatomite quarry at Sugiyama is
assigned to the horizon just above the diatom biohorizon D53 (12.3 Ma) in the diatom zone NPD5B
(Denticulopsis praedimorpha Zone) of the Neogene North Pacific diatom zonation. The cetacean fossil
found near a pond north of lizuka is correlative to the interval between the biohorizons D52 (12.4 Ma)
and D53 (12.3 Ma) in the lower part of diatom zone NPD5B, and dated at 12.3-12.4 Ma.
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Fig. 1. Map showing the locations of the pinniped and cetacean fossils found in the diatomaceous mudston the
MiddleMiocene lizuka Formation in Suzu City (Noto Peninsula), Ishikawa Prefecture, central Japan.
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Table 1. Fossil diatoms from diatomaceous mudstone
covering the fossil seal and whale found in the Middle
Miocene lizuka Formation in Suzu City (Noto Peninsula),
Ishikawa Prefecture, central Japan.

Diatom zones (NPD ) 5B

5B

Samples pinniped| cetacea

Original sample number #KK 9706
1502

9808
1301

Actinocyclus ellipticus Grunow

A. ingens f. ingens (Rattray) Whiting et Schrader
A. octonarius Ehrenberg

Actinoptychus senarius (Ehrenberg) Ehrenberg

A. vulgaris Schmann
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Asterolampra spp.

Azpeitia endoi (Kanaya) Sims et Fryxell

A. vetustissima (Pantocsek) Sims

Cavitatus jouseanus (Sheshukova) Williams
C. miocenicus (Schrader) Akiba et Yanagisawa
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Cestodiscus sp. (concave)

Cocconeis scutellum Ehrenberg

Coscinodiscus marginatus Ehrenberg

Denticulopsis crassa Yanagisawa et Akiba
(Closed copula)

D. praedimorpha var. minor Yanagisawa et Akiba
(Closed copula)

D. praedimorpha var. praedimorpha Barron ex Akiba
(Closed copula)

D. simonsenii  Yanagisawa et Akiba
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D. vulgaris (Okuno) Yanagisawa et Akiba
S-type girdle view of D. simonsenii group

Diploneis bombus Ehrenberg

D. smithii (Br_bisson) Cleve

Eucampia sp. A (= Hemiaulus polymorphus )

oo

Hyalodiscus obsoletus Sheshukova
Liradiscus bipolaris Lohman
Mediaria splendida Sheshukova
Neodelphineis pelagica Takano
Nitzschia _heteropolica Schrader

[ S S
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Paralia sulcata (Ehrenberg) Cleve

Proboscia alata  (Brightwell) Jordan et Priddle
P. praebarboi (Schrader) Jordan et Priddle
Pseudodimerogramma elegans Schrader
Rhizosolenia miocenica Schrader

R. styliformis Brightwell

Rouxia californica Peragallo

Stellarima microtrias (Ehrenberg) Hasle et Sims
Stephanopyxis spp.

Thalassionema hirosakiensis (Kanaya) Schrader
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T. nitzschioides (Grunow) H. et M. Peragallo
Thalassiosira grunowii Akiba et Yanagisawa
leptopus (Grunow) Hasle et Fryxell
mioplicata (Schrader) Akiba et Yanagisawa
praenidulus Akiba

N

perispinosa Tanimura

transitoria Tanimura

yabei (Kanaya) Akiba et Yanagisawa
Thalassiothrix longissima Cleve et Grunow
Triceratium condecorum Brightwell
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Total number of valves counted
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Resting spore of Chaetoceros
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Fig. 2. Diatom ages of the pinniped and cetacean fossils found in the diatomaceous mudstone of the Middle Miocene
lizuka Formation in Suzu City (Noto Peninsula), Ishikawa Prefecture, central Japan. Miocene diatom zonation and
biohorizons of Akiba (1986) and Yanagisaw and Akiba (1998), correlated to the geomagnetic time scale of
Gradstein et al. (2004), are used in this study. Lithostratigraphy of this study follows Yoshikawa et al. (2002).





