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Footprint fossils of fossil Elaphurus (Cervinae, Mammalia) from the riverbed of

the Saikawa River, Okuwa, Kanazawa, central Japan
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Abstract

In 1991 and 2000, many footprint fossils of proboscids and artiodactyls were discovered at the
upper part of the Onma Formation (0.9-0.8Ma) exposed in the riverbed of the Saikawa River,
Kanazawa, Ishikawa Prefecture, central Japan. Okuwa Fossil Footprint Research Group was formed
to research these fossils, and the field investigation was performed in 2001.

The field investigation discovered approximately 100 proboscid and 50 artiodactyl footprint
fossils in the study area. Though this research, including geological studies, is still underway, we
have reached several conclusions regarding these footprint fossils, and we herein provide an outline
of our findings.

Most proboscid footprint fossils are about 30cm in both length, and about 10cm in depth. Two
types of artiodactyl footprints were observed in this area. One is rare; the tip of the footprint is
sharp and the main slot is of an elongate lanceolate form. The second type is abundant ; the tip of
the footprint is round and the main slot is of an elongate kidney form. The latter was compared with
footprints and hooves of fifty-seven extant artiodactylids and was identified as footprints of a
member of the genus Elaphurus by the shape and size.

At the geological time in which the footprints were discovered, Elaphurus shikamai is known to
have occurred, and it is therefore the most probable that these footprints are of this species.
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The relationship between the tooth size and total body length in the sandtiger shark,

Carcharias taurus (Lamniformes : Odontaspididae)

SHIMADA, Kenshu*

Abstract
The relationship between the height of tooth crown (CH) and total body length (TL) in the
modern sandtiger shark, Carcharias taurus Rafinesque (Lamniformes: Odontaspididae) is examined

using regression analyses. The results suggest: 1) that an increase in the CH of each tooth through

replacement is proportional to the increase in the TL, 2) that the CH can be used to predict the TL,

and 3) that distally located teeth develop faster through replacement compared to mesially located

teeth. The quantitative dental data presented here can be used to infer the TL for modern Carcharias

jaws without specimen data and for fossil odontaspidid individuals.

Key words : dentition, fossil, growth, lamnoid, odontaspidid

Introduction

Sharks generally occupy one of the highest
trophic positions in any given marine ecosystem.
Therefore, paleobiological inferences of extinct
sharks, as simple as estimating their body size, are
important for the reconstruction of ancient marine
ecology. Odontaspidid sharks, which belong to the
order Lamniformes, are common in the post-Jurassic
fossil record worldwide (Cappetta, 1987), but like
most other fossil elasmobranchs, most of them are
known only by their teeth (e.g., Ward, 1988; Cvancara
and Hoganson, 1993 ; Siverson, 1992 ; Welton and
Farish, 1993 ; Shimada et al., 2004). Thus, paleontologists
must usually depend on the size of teeth to estimate
their body size.

Labhille (1928), Applegate (1965), and Sadowsky
(1970) noted the correlation between body length
and tooth size in the modern odontaspidid shark,
Carcharias taurus Rafinesque (sandtiger shark;
Lamniformes: Fig. 1A), that reach to about 318 c¢cm
in total body length (for its biology, see Compagno,
1984). In particular, Applegate (1965) graphically
showed that the increase in tooth height is directly
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Fig. 1. Modern sandtiger shark, Carcharias taurus Rafinesque.
A, adult individual (after Compagno, 1984 ; see text for
size). B, tooth in labial view showing the measured
variable, crown height (CH ; see text for definition ; not
to scale). C, upper and lower dental series in labial view
(mesial to the left ; vertical line = position of upper jaw
symphysis ; illustration modified from Compagno, 1984).
Tooth types based on Shimada (2002a) : A, upper anterior
tooth; a, lower anterior tooth; I, upper intermediate
tooth; i, lower intermediate tooth; L, upper lateral
tooth; I, lower lateral tooth; S, upper symphyseal
tooth ; s, lower symphyseal tooth.
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