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The distinction between domestic and wild forms of Sus scrofa is often difficult due to the coexistence of these two forms in Neolithic period and it is possible that in
archaeological samples occur hybrid forms which make complicated the identification. The morphological variation seen in the molar of swine was described by the two-
dimensional projection of the tooth viewed from its occlusal surface. The geometric morphometric approaches on molar tooth was used in this goal. The advantages of geometric
morphometric are the visualization and the possibility to use mathematical data for multivariate statistics.

The osteological material used in analysis (the lower second and third molars of pig and wild boar) (Figure 1) came
from archaeological sites of Romania territory dating form Chalcolithic period (4500 - 3000/2500 B.C.) (Cucuteni Culture and
Gumelnita Culture). For comparison, material from Precucuteni Culture, Boian Culture and Mesolitic period were added
(Figure 2).

Among the three permanent molars, the lower second molar (M2) and lower third molar (M3) represent key phenotypic
markers to examine phenotypic diversity and the domestication process in pigs for the following main reasons :
 M2 displays less crown deformation due to mesio-distal abrasion than the M1.
 M2 should be more genetically controlled than the M3 which could provide an advantage in our attempt to highlight genetic
determinism of the phenotypic response at the intra-specific level.
 The M3 (being the final permanent tooth to develop and erupt) retains its morphological integrity for longer and suffers less
from interproximal and occlusal abrasion than the other permanent molars (Cucchi at al., 2009; 2011)

Figure 1. Location of the archaeological sites

Anatomical nomenclature of the main 
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Figure 1. Occlusal view of mandible and anatomical 
nomenclature of the main cusps of the molars

Anatomical nomenclature of the main 
cusps  of M3

Form analysis was performed using Geometric Morphometrics (GM) methods based
on the Kendall theory of shape: defined as “all the geometric information that remains when
location, scale and rotational effect are filtered out from an object” (Kendall, 1977). The shape
can then be described by a configuration of Cartesian coordinates of landmarks which are
discrete anatomical loci and homologous from one organism to another . GM compared the
shape configurations using Generalized Procrustes Analysis (GPA);

Size and shape components of this configuration are separately computed. The size of
the molars was measured as the Centroid Size (CS). The CS is a geometric scale which is
mathematically defined by the square root of the sum of squared distances between all
landmarks and their Centroid (the centre of gravity of the form).
To describe the phenetic relationships of shapes within sample Principal Components Analysis
(PCA) using variance-covariance matrix and the representation of the shapes differences was
made with Thin-plate spline deformation grids.

Canonical variates analysis (CVA) was used for simplifying descriptions of differences
between groups.

79 landmarks in the lower second molar and 106 landmarks for the lower third molar
were used in form analysis.

All statistical analyses were performed in PAST (Paleontological Statistics) version 1.57
(Hammer, 2001), SPSS (version 15.0.1, 2006) and MorphoJ version 1.05a (2012).

Remarks:
Phenetic relationships have revealed a clear and

interpretable phenotypic signatures in the samples. Our
results reveal similarities between the Neolithic pigs in
Cucuteni and Gumelnita Cultures, but in the same time
show models of variation differed significantly.

 Molar shape analysis: most similarities were observed between the
Neolithic pigs in Moldova and Muntenia.
 Molar form analysis: the M2 variability targets the distal-labial cusps:
hypopreconulid and protoendoconulid (central cusps) (Figure 4).

 Significat differences of:
- talonid: trend to elongation of this structure in populations of

pigs from Boian and Gumelnita and those of wild boar from Mesolithic
period.

- pentapreconulid and hypopreconulid: shorter in pig populations
from Precucuteni and Cucuteni Cultures comparative with those from
Boian and Gumelnita and wild boar from Mesolithic period (Figure 3).

Neolithis sites from Muntenia:
-Cascioarele (Boian Culture
~5300-4800 CAL BC)
- Mariuta, Luncavita (Gumelnita Culture 
~ 4800-4000 CAL BC)

Neolithic sites from Moldavia: 
- Tg. Frumos (Precucuteni Culture

4800 - 4500 B.C) 
- Hoisesti, Poduri (Cucuteni Culture

4600 - 3500 CAL. B.C)
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Mesolithic site from Muntenia: 
- Icoana (7500 BC?)

Icoana

Figure  2. Location of the archaeological sites

Figure 4. Discriminant Analysis  excluding Allometry
and Corect Size - characteristic patterns of M2-

Figure 3. Discriminant Analysis  excluding 
Allometry and Corect Size - characteristic 

patterns of M3-
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