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S6 - MULTI-VIEW STEREO 3D RECONSTRUCTION OF THE LOWER MOLARS OF RECENT AND
NORTH-WESTERN EUROPEAN PLEISTOCENE RHINOCEROSES FOR THE PURPOSE OF
MESOWEAR ANALYSIS

Hernesniemi, Elina¹, Blomstedt, Kasimir² and Fortelius, Mikael¹

¹Department of Geosciences and Geography, University of Helsinki, P O Box 64, FIN-00014 University of
Helsinki, Finland

²Department of Cell Biology and Anatomy, Laboratory of Biophysics, University of Turku, Turku, Finland

e-mail: elina.hernesniemi@helsinki.fi

Reconstructing palaeodietary regimes provides important information about the habitat conditions of 
palaeocommunities. Since wear patterns of mammalian teeth are influenced by the diet, the dental material
of fossil species has proven to be an advantageous research subject. In 2000 Fortelius and Solounias 
introduced mesowear analysis, which can be used to reconstruct the diets of different herbivore species. 
In this work a method derived from mesowear analysis is presented for the analysis of the lower molars of
rhinoceroses, to which classical mesowear analysis cannot be applied. The method is based on examining
the phase I facets of the buccal enamel band. Multi-view stereo reconstruction was used to generate 3D
models of the teeth from ordinary digital photographs. The digitally measured angle between the surface of
the phase I facet and the buccal side surface of the teeth is used to score wear patterns. A variation of the
method, where the scoring is made visually, is also presented. The palaeodiet reconstruction of North-
Western European Pleistocene rhinoceroses was used as a study case. The reconstructed palaeodiets were 
compared to the dietary regimes of the Recent species of rhinoceroses. The results suggest that the dietary
regime of Stephanorhinus etruscus and Stephanorhinus kirchbergensis fall within the browsing realm,
whereas the diet of Stephanorhinus hemitoechus was more abrasive, yet not as abrasive as the diet of the
Recent mixed feeder Rhinoceros unicornis. The dietary regime of Coelodonta antiquitatis falls between the
dietary regimes of the Recent grazer Ceratotherium simum and mixed feeder Rhinoceros unicornis. 

S22 - ONTOGENY UNDERPINS THE EVOLUTION OF DWARF ELEPHANT MOLARS

Herridge, Victoria L. and Lister, Adrian L.

Palaeontology Department, The Natural History Museum, Cromwell Road, London SW7 5BD, UK

e-mail: v.herridge@nhm.ac.uk

Elephant molars are highly derived, with a horizontal system of tooth replacement that is characterized by
the continued growth, development and eruption of molars late into adulthood (with dental ontogeny 
occurring over 40+ years). This delayed dental ontogeny is linked with the protracted post-natal skeletal 
ontogeny of elephants, over which they achieve their great body size. Dwarf elephants evolved repeatedly,
and independently, during the Pleistocene when full-size mainland species became isolated on islands. In
some cases, the size reduction was dramatic – the 100kg Palaeoloxodon falconeri from Sicily, for example,
probably descended from the 10,000kg P. antiquus. Evidence from post-crania and skulls in hippos and 
elephants has previously suggested that island dwarfs evolved small body-size through paedomorphosis,
and that this can explain many dwarf ‘adaptations’ (such as relatively small brains and robust limbs). The
mechanisms underpinning dwarf mammal molar evolution are less well studied, but the extended post-natal
dental development of elephants provides a unique opportunity to investigate the importance of ontogeny.
Here we present new data to show that dwarf elephant molar morphology may also result from a truncation
of the ancestral ontogenetic trajectory. By considering elephant dental ontogeny within the broader 
framework of mammalian tooth development, a single explanation is provided for seemingly disparate 
evolutionary trends in Palaeoloxodon dwarf elephants and Mammuthus creticus, the dwarf descendent of 
M. meridionalis. This broader implication for the use of dental characters in elephant taxonomy and 
phylogeny, and provides novel insights into the developmental basis of key Proboscidean macroevolutionary
trends.

197

Billia
Highlight

Billia
Highlight

Billia
Highlight

Billia
Highlight

Billia
Highlight

Billia
Highlight

Billia
Highlight

Billia
Highlight


	PAL_E3339 1
	PAL_E3339 2
	PAL_E3339 198



