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Palaeoenvironmental information from isotopic fingerprints of the
Early Villafranchian Mammut borsoni from Milia (Grevena, Macedonia, Greece)
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Skeleton and tooth remains of the zygodont Mammut
borsoni (Hays, 1834) (Proboscidea) were identified at
Milia in Grevena, W. Macedonia. The present study
focussed on tooth remains of this proboscidean.
Among the elephantoids, zygodon mammutids are
the most conservative; however fossils were unearthed
in a state of generally poor preservation with a high
degree of post-mortem mineralization. The right M3
upper molar is better preserved than M2, and retains
relatively unaltered enamel of about 5.8 mm to 7.6 mm
in thickness. Roots on these molars appear to be well-
developed and robust. The lower molar m3 is located in
the middle of the mandible remnant, and along with m2,
comprises less than a third of the total length of the jaw
(Tsoukala, 2000). The third permanent molar is the last
to erupt and show wear, and is considered to represent
the natural limit of mammut’s life (Arppe, 2009).

Tooth enamel structure is essentially non-porous and
almost entirely inorganic. Additional enamel form during
life by accretion, and is not altered in composition
after the initial crystallization. Thus, we believe that the
palaeoenvironment and palaeodiet of the mammutid
are recorded within the enamel of these molar teeth;
we analyzed the tooth enamel of these specimens
to determine the carbon isotope composition of
hydroxyapatite carbonate (Dotsika et al, 2011; Merceron et
al, 2013; Pushkina et al, 2014).

About 100 mg of powered sample were used for isotopic
analysis which carried out in Stable Isotope Unite of Institute
for Advanced Materials, Physicochemical Processes,
Nanotechnology & Microsystems of NCSR “Demokritos”
in Greece. The external precision based on multiple
sample measurements was about 0.1%o for 6C results.
Also elemental microanalysis spectrometer with energy
dispersive X-ray (Energy Dispersive X-ray, EDX) in a scanning

electron microscope (Scanning Electron Microscopy,
SEM) were carried out, at the same institute, where results
reflected the hydroxyapatite carbonate structure of enamel
through the dominant presence of Ca, P.

The interpretation of isotopes concluded probably on the
presence of C3 type of diet.
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