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Methods

A decomposition of the first lower molar external contour in a Fourier series has been carried out. Such an

attempt has proven to be successful with murine rodents (Renaud et al., 1996; 2002). A Fourier decomposition

by means of a matrix of complex numbers (cfr. Gonzalez & Woods, 1992) has been used with arvicoline molars

due to their peculiar, non-holomorph shape. Such a method, composes the polar coordinates of the points of the

tooth outline in a Fourier series, where the higher the rank of the harmonics of the Fourier series, the more

detailed is the description of the contour. A reconstruction of the original outline corresponding to any set of

Fourier harmonic can be obtained using the inverse Fourier transform (red outline in Fig. 3). The used program,

CDFT developed by C.H. Dommergues at the Université de Belfort-Montbeliard (Dommergues, 2000),

feedbacks also a fit index to the original outline. Using 20 harmonics with Mimomys the fit index is never less

than 98.5%.
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Material

The material used in this study comes from different collections of Central and

Western Europe: the various Mimomys from Casa Sgherri (Fig. 1 a-f) are

stored at the University of Pisa; Hungarian Museum of Natural History: M.

pusillus from Püspokfürdo (Fig. 1p-r), M. coelodus from Kislang (Holotype; Fig.

1g), M. savini from Villany 6 (Fig. 2k-l) (Mehely 1914, Kretzoi, 1956; 1959);

Université de Dijon (France): M. ostramosensis and M. pitymyoides from

Montoussé 5 (Fig. 2 h-j and m-p respectively) (Clot et al., 1976a; 1976b);

Université de Sciences et Technique de Languedoc (France): M. medasensis

from Islas Medas (Fig. 2 e-g) (Michaux, 1970); Wien Universität (Austria): M.

coelodus and M. pusillus from Deutsch-Altenburg 2 (Fig. 1h-k and Fig. 1l-o,

respectively) (Rabeder 1981); Institute of Geology and Paleontology of Siena

(Italy): M. savini from Montagnola Senese (Fig. 2 a-d) (Fondi, 1972).
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3
Analyses

The Fast Fourier Transform has been tested on several populations of Mimomys coming from different

sites of Central and Western Europe (Marcolini, 2001) and it has proven here to resolve the problematic

attribution of the small sized Mimomys from Casa Sgherri (Lower Valdarno, Central Italy). Moreover it

has bee applied to the Mimomys from Montagnola Senese.

 

Canonical Discriminant Analysis has been applied to three different species of small size Mimomys, M.

pitymyoides from Montoussé 5, M. pusillus from the type population of Püspokfürdo and from

Deutsch-Altenburg 2, the holotype of M. coelodus  and M. coelodus from Deutsch-Altenburg 2 (Fig. 4).

To these two groups the Mimomys specimens from

Casa Sgherri have been added as unknown

specimens and a second DA has been performed

(Fig. 5)

Another attempt has been made with

the big sized Mimomys from

Montagnola Senese, IGPS64. A PCA

has been used to reduce the number

of variables to 10 (Fig.7), then a DA

has been performed on M. savini from

Villany 6, M. ostramosensis from

Montoussé 5 and M. medasensis from

Islas Medas (Fig. 8).

References

Clot, A., Chaline, J., Heintz, E., Jammot, D., Mourer-Chauvire, C. & Rage, J.C., 1976a. Montoussé 5 (Hautes Pyrénées), un nouveau remplissage de fissure a faune de

vertébrés du Pléistocène inférieur:  Geobios, 9: 511-514.

Clot, A., Chaline, J., Jammot, D., Mourer-Chauvire, C. & Rage, J.C., 1976b. Les poches ossifères du Pléistocène moyen et inférieur de Montoussé (Hautes-Pyrénées). Bull

Soc. Hist. Nat. Toulouse 112: 146-161.

Dommergues, C.H., 2000. Développement d? une application Matlab d? analyse de contour par transformées de Fourier. TX 5x Travaux de laboratoire Biogéosciences ?  Dijon,

Université de Bourgogne, 13pp.

Fondi, R., 1972. Fauna Cromeriana della Montagnola senese. Palaeont. It., 48: 1-27.

Gonzalez, R.C. & Woods, R.E., 1992. Digital Image Processing. Addison Wesley Longman, Inc.: 716pp.
Kotsakis, T., Abbazzi, L., Angelone, C., Argenti, P., Barisone, G., Fanfani, F., Marcolini, F. & Masini, F., 2003 - Plio-Pleistocene biogeography of Italian mainland micromammals - in: Reumer,J.W.F. & Wessels, W. (eds.) - Distribution and Migration of Tertiary Mammals in Eurasia. A Volume in Honour of Hans de Bruijn ? Deinsea, 10: 313-342.

Kretzoi, M., 1959. Insectivoren, Nagetiere und Lagomorphen der jüngpleistozänen Fauna von Csarnóta im Villányer Gebirge

(Südungarn). Vert. Hung., 1: 237-246.

Marcolini, F., 2001. Continental Lower Valdarno rodent biochronology and two new methods for the systematics of Mimomys (Arvicolidae, Rodentia). Ph.D. Thesis, University of

Pisa, 186 pp.

Marcolini, F. & Montuire, S., 2004. Morphologicalvariability analysis of Mimomys (Arvicolinae, Rodentia) from the Late Pliocene and Early Pleistocene of Central and South

Europe. N. Jb. Geol. Paläont. Abh., 231: 277-295.

Mehely, L., 1914. Fibrinae Hungariae: Der tertiaren and quartaren Wurzel-zannigen wuhlmause Ungams. Annales Museum National Hungariae,12, 155-243.

Michaux, J., 1971. Arvicolinae (Rodentia) du Pliocène terminal et du Quaternaire ancien de France et d? Espagne. Palaeovertebrata, 4: 137-214.

Rabeder, G., 1981. Die Arvicoliden (Rodentia, Mammalia) aus dem Pliozän und dem älteren Pleistozän von Niederösterreich. Beitr. Paläont. Österr., 8: 1-373.

Renaud, S., Michaux, J., Mein, P., Aguilar, J.-P., Auffray, J.-C., 1999. Patterns of size and shape di¡erentiation during the evolutionary radiation of the European Miocene murine

rodents. Lethaia, 32: 61-71.

Renaud, S. & van Dam, J., 2001. Influence of biotic  and abiotic environment on dental size and shape evolution in  Late Miocene lineage of murine rodents (Teruel Basin,

Spain). Palaeogeography, Palaeoclimatology, Palaeoecology, 184: 163-175.

5

6

The same kind of analysis has been performed

on the small Mimomys from Montagnola Senese

(Fig. 6) attributed by Fondi (1972) to M. savini,

and referred lately to M. pitymyoides (Kotsakis et

al., 2003).
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Discussion

The decomposition of the Mimomys M1 outline by a Fast Fourier Transform represents a quantitative description of a complex morphology, that

allows a statistical treatment of the data. Multivariate analyses has confirmed that small Casa Sgherri specimens may be attributed to M. coelodus

as suggested by other morphometric analyses, (Marcolini & Montuire 2004), while those from Montagnola Senese belong to M. pitymyoides. The

bigger IGPS64, on the contrary, is morphologically closer to the M. medasensis group. These attributions allow a better understanding of the

biochronological position of these two sites, that may be definitely correlated with the Costa San Giacomo F.U. (Late Villanyian).
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