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Abstract

The dental microwear analysis (DMA) focuses on diet reconstructions, being able to provide proxy indicators of some events
regarding technological shifts in food processing and social hierarchy and differences between individuals. Although DMA
approaches diet characterization in ancient times, medieval samples have received limited attention, especially in Eastern Europe.
The aim of this article is to explore, identify, and describe within-group patterns of dental microwear variation depending on sex
and anatomic position (i.e., left/right, superior/inferior). The bioarchaeological material belongs to the Princely Court Necropolis
of the seventeenth century discovered in Iasi (Romania)—the former capital city of Medieval Moldavia. We analyzed the
micromorphological features on the occlusal surface of the second molar tooth through scanning electronic microscopy and
imaging. Quantification of the microwear features (i.e., fine and coarse scratches, small and large pits) along with their
bidimensional measurements (i.e., length and width) has been subjected to multivariate analysis. Our results show heterogeneous
distribution of the microwear features within the analyzed second molars. Although the general microwear profile is dominated
by fine and coarse scratches, large pits are also present. We can generally characterize the food as abrasive and relatively hard. In
females, there are two microwear profiles highlighted based on the molar laterality, which suggests the use of the right side of the
oral cavity to process harder foods. In males, the microwear profile is homogeneous and does not differ by laterality; it shows a
great affinity with the pattern of the female right molars.
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Introduction

Dietary reconstruction is a fundamental niche in paleoanthro-
pology, inasmuch as food can be a biomarker in human evo-
lution, migrations, cultural behavior, and social organization,
providing information regarding human paleobiology and
paleoenvironment (Salazar-Garcia et al. 2017; Ungar and
Sponheimer 2011). Diet has been studied through stable iso-
topes, starch grain microfossils, phytoliths and pollen, and
microbial DNA from dental calculus (Buckley et al. 2014;
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Cummings et al. 2018; Henry and Piperno 2008; Weyrich
et al. 2017) and by microscopic methods for assessing dental
macrowear (Gorka et al. 2016; Petraru et al. 2018) and
microwear (Garcia-Gonzalez et al. 2015; Mahoney 2006b;
Schmidt 2010; Sottysiak 2011).

Dental wear is the result of processes like abrasion (produced
by the interaction between the teeth and other materials), attrition
(produced by tooth-tooth contacts), and erosion (chemical wear
produced by acidic agents) (Addy and Shellis 2006; Levrini et al.
2014). Another dental wear process is abfraction, which is asso-
ciated with mastication, swallowing, and malocclusion forces; it
manifests through microfractures and microstructural loss
(Michael et al. 2009). Dental wear can be observed at both mac-
roscopic (macrowear) and microscopic (microwear) scales.

The dental microwear analysis (DMA) has been used to char-
acterize the diet of humans from the Paleolithic (Fiorenza et al.
2018; Garcia-Gonzalez et al. 2015; Mahoney 2006b), Neolithic,
Bronze, Iron (Mahoney 2006a; Polo-Cerda et al. 2007) to Middle
Ages (Organ et al. 2005; Salazar-Garcia et al. 2016; Smith et al.
2019). Studies concerning DMA can provide important
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indicators of past events regarding technological shifts in food
processing, variation in diet, social hierarchy, and differences
between individuals (Garcia-Gonzalez et al. 2019; Sottysiak
2011). Dental microwear is visible under high power magnifica-
tion and is caused by abrasive particles as they move upon the
dental surface during chewing (Schmidt 2010). Known as the
“Last Supper effect” (Grine 1986), dental microwear is due to a
short-term process, reflecting the mechanical properties of the
food and abrasives consumed in the weeks or even months be-
fore death (Scott and Halcrow 2017).

There are two main types of microwear features: linear fea-
tures known as scratches and nonlinear features termed depres-
sions or pits (Schmidt 2010; Smith et al. 2019). A pit is defined as
having a length-to-width ratio of less than four-to-one, while a
scratch has a length-to-width ratio that exceeds four-to-one
(Schmidt 2010). Usually, soft food can create both fine scratches
and small pits, but with a different frequency; leaves, meat, and
gruels often cause parallel scratches on the dental surface (Organ
et al. 2005; Ungar 2019). A more or less abrasive diet can be
reflected by the ratio between linear and nonlinear marks and by
their number and size (i.c., length and breadth) (Soltysiak 2011).
Microwear profiles dominated by few fine scratches are associ-
ated with relatively soft food. An abrasive diet leaves greater and
more pronounced marks such as wide scratches. Harder food
items produce more pits due to both the hard nature of items
and the effect of chewing forces during mastication. Pitting
may be caused by items such as bone fragments, nut shells, hard
parts of fruits and seeds, some invertebrate exoskeletons, and
phytoliths (Mahoney 2006b; Smith et al. 2019; Xia et al.
2015). It is hard to identify which foods caused one particularly
microwear pattern. However, it is known that some hard items
are crushed causing pitting and others are sheared and produce
scratches on the enamel surface (Ungar 2019). For instance,
phytoliths can produce both pits and scratches.

Although the dental microwear analysis (DMA) focuses on
diet reconstruction of early hominins, dietary transitions, and
diachronic and synchronic evaluation of the paleo diet, it can also
approach the food variation within groups. Medieval communi-
ties can also be approached from the perspective of dental wear,
in order to evaluate the physical properties (abrasiveness, hard-
ness) of the food ingested. Though most articles address DMA
for dietary characterization, the knowledge of within-group food
variation is still precarious (Pérez-Pérez et al. 1994; Smith et al.
2019). Likewise, in northeastern Romania, paleo diet and DMA
studies are lacking, even though this region has a rich
archeological heritage due to its strategic position in old
Europe. The former capital city of Medieval Moldavia, Iasi
City (Fig. 1), was marked by episodes of cultural and economic
development interrupted by dramatic events such as numerous
Tatar, Turkish, or Polish invasions (Closca 2008).

In 2008, a necropolis of the seventeenth century was discov-
ered in the eastern part of the former Princely Court in Iasi City
(47°0923"N, 27°35'14.8"E, source: Google Earth). Today,
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remains of the former Princely Court (e.g. ruins, bastions, and
cellars) are incorporated within the building named Palace of
Culture (Badarau and Caprogu 2007). In this necropolis, 60 in-
dividual and collective tombs were discovered, from which 111
skeletons were recovered (Groza 2015). Some aspects of the
archeological research are still unpublished, although the human
skeletons have been extensively studied (Groza 2013, 2015;
Groza et al. 2011). The anthropological studies highlighted some
particularities of the necropolis: the absence of children; a dis-
proportionate sex ratio (80 males/31 females); the males aged
35-60 years have a high frequency (> 50%); they are described
by massiveness, robustness and typological polymorphism
(Groza 2013; Popovici et al. 2019). A recent study, regarding
the dental macrowear on the M2 molars showed differences by
sex, probably mainly associated with greater consumption of
abrasive and erosive food by males than by females (Petraru
et al. 2018).

To confirm this assumption, we analyzed the micromor-
phological features on the M2 molar occlusal surfaces
(microwear analysis) through scanning electronic microscopy
and imaging. The aim of this article is to identify the within-
group patterns of dental microwear variation, depending on
sex and tooth anatomic position (i.e., left/right, upper/lower).
Based on previous research, we assume that men have a dif-
ferent dental microwear profile than women, which may have
social significance in terms of food access.

There are some limitations to this study that concern with
methodological aspects. We applied the SEM methodology to
observe and analyze the enamel marks in two-dimensional im-
ages, but in order to reduce the errors of measurements, we used
three consecutive nonoverlapping micrographs/molar in a
semiautomated software. The SEM analysis was destructive for
archeological samples, but it was limited only on a single type of
tooth (M2); the other teeth have remained intact and can be used
for further analysis. The dental microwear evaluation is restricted
at the occlusal surface, only on a specific area (facet 9), according
to the methodology indicated by some researchers and due to the
availability of the anthropological material. In the current stage of
our research, we focused only on the study of dental wear. We
will be able to correlate these results with the data of new anal-
yses (e.g. stable isotopes, microbiome DNA profiling), which
will be possible in collaboration with other specialized
laboratories.

Material and methods

Material

This study is based on the analysis of left and right, maxillary
(superior) and mandibular (inferior) second molars (M2),

which belong to the skeletons discovered in the seventeenth-
century necropolis from lasi (Romania). The M2 molars (n =
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Fig. 1 Location of the Iasi City, Romania

56) were selected, while the first and third molars were
avoided because M1 has a variable morphology and a high
degree of wear and M3 is not always present—congenitally
missing. The selected samples belong to skeletons with differ-
ing ages at death and sex previously estimated by Groza et al.
(2011) (Table 1).

Methods
Imaging

The dental microwear analysis (DMA) was performed on fac-
et 9 (Fig. 2) of the distobuccal cusp (mandibular molars) and
mesiolingual cusp (maxillary molars) (Fiorenza et al. 2011;
Garcia-Gonzalez et al. 2015; Mahoney 2006b), using a scan-
ning electron microscope (SEM) Tescan Vega II SBH.
Contaminants were removed from the dental surface using
ethanol and cotton wool (Mahoney 2006a). Each sample
was mounted on an aluminum stub and placed into a Sputter
Coating Unit EMS 550X to receive a 30 nm layer of gold. The
occlusal surface which corresponds to the facet 9 area was
imaged through three consecutive nonoverlapping micro-
graphs/molar, toward the bottom, middle, and tip of the facet.

Microwear analysis

Micrographs were analyzed through an early version of
MicroWear software (Strani et al. 2018). On each micrograph,
on an area of 0.3025 mm?, microwear features were identified
and automatically classified on the length/width ratio (4:1)
(Strani et al. 2018; Ungar 1995), as linear marks (fine
scratches and coarse scratches) and nonlinear marks (small
pits and large pits). Variables such as the number of pits, small
pits, large pits, scratches, fine scratches, and coarse scratches,
along with data concerning the mean and standard deviation
of lengths and widths of identified features, were automatical-
ly obtained. The presence of scratches that cross each other
and a number of parallel scratches were also reported (Strani
etal. 2019).

Statistical analysis

For this study, the following variables were used: width and
length of small pits (sp-w, sp-1), width and length of large pits
(Ip-w, 1p-1), width and length of fine scratches (fs-w, fs-1), and
the width and length of coarse scratches (cs-w, cs-1). Even if
the scratch length variables (fs-1 and cs-1) are the most disput-
able due to the possibility of being truncated by the edge of the
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Table 1 Age at death and sex
profile of the selected molar teeth

S

Skeleton code

Mxvr
GoMg
G3Mo
GsM6
G1sMyy
Gi3My;
M,
GoM,7
My
GiaMyy
GsM; 5
G14Myy
My

14 G19oMss

O© 00 3 O L A W N —

—_ =
W NN = O

Age group Sex Molars*
Adolescent (12-20 years) Female M2, M*, my;, my,
Male M2, M2, my;, mo,
Young adults (20-34 years) Female M2, M*, my;, my,
Female M, M”, my;, my,
Male M, M”, my;, my,
Male M, M, my;, my,
Male M, M*, my;, my,
Middle adults Male M, M, my, my,
(35-49 years) Male MZ, M*, my;, my,
Male M, M, my;, my,
Female M, M, my;, my,
Male M, M”", my;, my,
Old adults (50+ years) Female M2, M%, my;, my,
Male M, M, myy, my,

# M left superior second molar, M°" right superior second molar, m, left inferior second molar, 1, right inferior

second molar

micrograph, we consider these variables in order to obtain as
much information as possible (Schmidt 2010).

The Shapiro-Wilk test for assessing normality of variables
and Q-Q plots were initially used (Razali and Wah 2011).
Metric variables were evaluated separately for each sex and
anatomic position (right and left sides). A ¢ test was performed
to determine if there were any differences between maxillary
and mandibular molar microwear patterns. The Mann-
Whitney U test is a nonparametric version of the ¢ test and
was used to examine statistical differences between variables
with a non-normal distribution. The paired sample ¢ test was
used to determine if there were differences between left and
right molar microwear patterns. This test assumes that the
differences calculated for each pair have an approximately
normal distribution. The Wilcoxon test is the nonparametric
version of the paired sample # test and was used to examine the
distribution of variables whose data are not normally
distributed.

Fig. 2 Location of facet 9
(rectangular area) on the left
mandibular (A) and maxillary (B)
molars
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The principal component analysis (PCA) was used as an
exploratory tool for data reduction and correlation of the var-
iables underlying microwear patterns and relationships be-
tween molars. The variation patterns for both sexes were an-
alyzed with multivariate analysis of variance (MANOVA) and
canonical variate analysis (CVA). Also, discriminant analyses
(DA) were performed to examine the patterns of molar varia-
tions. Plots and all statistical tests were conducted using
XLSTAT Premium version 2019.2.1, PAST (Hammer et al.
2001) and R software (R Core Team 2013).

Results and discussion

All four types of microwear are unequally distributed in the
analyzed M2 molars. In the female series (except for the
G4M14 skeleton), our results show the distribution of fine
scratches more on the M?' and my,, and then on the M and
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Fig. 3 Distribution of dental
microwear features in males (A)
and females (B); N.fs, number of
fine scratches; N.cs, number of
coarse scratches; N.Ip, number of
large pits; N.sp, number of small
pits
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Fig. 4 Group centroids in

Centroids (axes F1 and F2: 90.77 %)
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my,,. The numeric distribution of microwear features for each
individual is shown in Fig. 3.

The microwear data obtained by micrograph analysis have
been subjected to DA. The four quantitative variables (N.fs,
N.cs, N.Ip, N.sp) and two qualitative variables (sex and molar
position in skull) were used. The molars are represented on the
first two factor axes through centroid groups (Fig. 4). The
teeth were reclassified into two main patterns. The results
provided a discrimination with 53.7% of extant patterns (mean
value), with the highest discrimination for the molars of left
and right sides (64.29% correct classification). The first factor
F1 is characterized by 73.89% of the variance and is correlated
with the N.fs variable. This discrimination between two pat-
terns is due to the number of fine scratches: more on the
surface on my; and less on m,,. These patterns are present
especially in females. To a lesser extent, F2 is correlated with
N.cs and N.sp (16.87%).

The right mandibular microwear profile is characterized by
a lower number of fine scratches than the left mandibular
profile. Also, the mean of scratches is higher on m,; (mean =

300 1
@ ]
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© ]
£ 2004 °
N o 1
B 150 1
e 100 1
[0 4
.E 1 X
3 50

0 L

a M females - rs M females -Is [ males -rs M males - Is

F1 (73.90 %)

196.4) than on m,, (mean = 117.2). The coefficient of varia-
tion value (CV%) varies from 41.57 for the m,, pattern, to
22.67 for the my, pattern. The microwear pattern that charac-
terizes the right mandibular molars differs from the left one in
the number of large pits (mean value of N.Ip =24.15 for the
m,, pattern and 41.46 for m,;). Regarding the other two vari-
ables (N.sp and N.cs), similar values were observed for the
two microwear patterns (mean N.sp=4.61 for m,, and 6.46
for m,;, while mean N. cs =72.07 for m,, and 71.15 for my)).

The orientation of the scratches also suggests a difference
in the microwear pattern between the right and left molars
(Fig. 5). The number of pairs of parallel scratches is higher
in females on the M?! and m,; molars than on M* and m,,
(*p < 0.05). No statistical significance is apparent in the male
dataset for the number of crossed and parallel scratches.

The microwear types were quantified for 56 M with three
micrographs for each tooth, summing to an analyzed surface
area of 0.9075 mm?/M. When assigned by sex criteria, there
were no differences between the percentage of fine scratches
and large and small pits. The average percentages of the
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Fig. 5 Boxplots showing numbers of pairs of parallel (A) and crossed (B) scratches represented on sex and laterality criteria; *statistically significant, p < 0.05
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microwear features are presented in Fig. 6. A significant sta-
tistical difference was observed in the frequency of coarse
scratches between the female and male datasets (p =0.49).
When sex was pooled, the total microwear profile was domi-
nated by fine scratches (57.88%), followed by coarse
scratches (25.60%). Lower values were registered for nonlin-
ear marks: 1.93% for small pits and 14.57% for large pits.

Based on the number of recorded microwear features, an
attempt to define a characteristic diet is difficult. It is well
known that all diets can produce some form of marks includ-
ing pitting (Mahoney 2006b). Our results show that the gen-
eral microwear profile is dominated by linear marks. Even if
the abundance of fine scratches is higher, the number of wider
scratches and large pits is also remarkable due to their similar
values. According to Sottysiak (2011), a high proportion of
lines and pits are characteristics of an abrasive diet. Moreover,
the microwear analysis showed the presence of wider
scratches, which may be another indicator of an abrasive diet.
Scratches and pits are a normal result of the mastication pro-
cess. To distinguish a more abrasive diet from a less abrasive
one, the “width” of the variables must be taken into consider-
ation (Schmidt 2010; Sottysiak 2011).

Table 2 Shapiro-Wilk

test results for the male Variables Shapiro- p value

dataset (p*non-normal Wilk

distribution data)
sp-1 0.86 0.00*
sp-w 0.78 0.00*
Ip-1 0.87 0.00*
Ip-w 0.76 0.00*
f-l 0.95 0.19
fo-w 0.96 031
cs-1 0.93 0.03*
cs-w 0.96 0.27

For a more specific analysis, the data have been divided by
sex criteria and have included for each microwear type two-
dimensional measurements: length and width. In the follow-
ing analysis, eight variables were included: sp-1 (small pits-
length), sp-w (small pits-width), Ip-1 (large pits-length), Ip-w
(large pits-width), fs-1 (fine scratches-length), fs-w (fine
scratches-width), cs-1 (coarse scratches-length), and cs-w
(coarse scratches-width).

Male data analysis

The data provided from males have shown a non-normal dis-
tribution for all variables (Table 2). According to Shapiro-
Wilk test and Q-Q plots, all metric data of the pits and the
length of the coarse scratches are non-normally distributed;
therefore, nonparametric tests have been applied (Mann-
Whitney U). For the other variables with normal distribution
(fs-1, fs-w, cs-w), parametric tests have been used (z test).

According to Mann-Whitney U test and a ¢ test, no statis-
tically significant differences between the maxillary and man-
dibular variables were found. The paired sample ¢ test and
Wilcoxon test show no statistical differences between the right
and left molars, except for the fs-w variable. The fs-w of the
left maxillary molar is larger than that of the right (¢ test=—
3.495; p=0.01). The descriptive analysis is presented for the
entire material in Table 3.

Measurements of the eight variables were included in the
PCA analysis. Seven principal components were calculated to
account for the total variability in the dataset. The first two
represents 54.85% of the total variability in the sample. The
distribution of molars on the first two principal components
and the vectors of the variable loading are shown in Fig. 7.
Along the first PC, Ip-1 and cs-1 have the greatest contribution
to the variability of microwear patterns, and Ip-w and s-w less
so. As expected, given the results of previous tests, the
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Table 3 Summary statistics for

the microwear variables of male sp-l sp- Ip-l lp-w S Ss-w es-l cs-

data w w
N 32 32 32 32 32 32 32 32
Minimum 4.29 1.27 15.93 4.18 25.88 0.36 23.42 2.77
Maximum 9.86 7.83 42.96 22.79 136.18 1.62 203.33 7.18
Mean 6.02 3.47 23.90 9.26 75.74 0.96 84.12 5.00
Standard deviation 1.43 1.35 7.27 4.03 27.81 0.37 38.76 0.98

variables embedded in the evaluation of variance models do
not reveal particularities in the sample.

Female data analysis

According to a Shapiro-Wilk test and Q-Q plots, all variables
have a normal distribution in the female sample. To compare
the data of the maxillary and mandibular second molars, the
variables were subjected to the parametric sample ¢ test. No
significant differences between measurements were observed.
The paired ¢ test reveals differences in microwear patterns of
left and right sides based on sp-w, Ip-w, fs-w, and cs-w
(Table 4). Summary statistics for the variables of both sides
are shown in Table 4.

Fig. 7 Scatterplot of the first two
principal PCs in male dataset

4.0
3.21

2.44

0.8

PC 2 (25.28%)

0.0

-0.8

-1.6

2.4

In PCA, the first two principal components account for
55.56% of the total variability in females. The distribution of
molars on the first two principal components and the vectors
of the variable loading are shown in Fig. 8. Along the PC, the
Ip-1 and lp-w variables make the greatest contribution, which
suggest that the correlation between the length and width has a
defining role in the distribution of molars. Apparently, these
variables have an important role in the distinction of these two
microwear profile models, on the left (M?', m,,) and right
(M*", my,) sides. The fs-1 and cs-1 variables have a minimum
influence in determining the two patterns.

The presence of the two microwear profiles in females can
indicate the existence of a preferred chewing side (PCS) (Pond
et al. 1986). Laterality is a relatively common occurrence to
variable degrees. In our study, we reduced the factors that
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Table 4 Summary statistics for the microwear variables of female data (*statistically significant, p < 0.05)

Indices sp-1 sp-w* Ip-1 lp-w* fs-1 fs-w* cs-l cs-
W*
Right side
N 12 12 12 12 12 12 12 12
Minimum 3.12 1.84 15.01 5.43 55.05 0.32 56.04 4.48
Maximum 11.06 5.41 35.42 13.55 97.68 1.86 114.76 6.15
Mean 6.30 345 23.26 9.43 71.84 1.32 81.52 5.14
Standard deviation 2.18 0.96 5.76 2.26 14.13 0.45 14.98 0.46
Left side
N 12 12 12 12 12 12 12 12
Minimum 3.79 1.50 13.21 3.75 34.59 0.32 43.47 3.40
Maximum 8.11 3.67 22.36 10.48 120.19 1.34 167.90 5.78
Mean 6.05 2.71 18.76 6.86 70.73 0.71 75.15 4.59
Standard deviation 1.32 0.62 2.71 1.79 26.40 0.28 37.70 0.63
Right vs. left side
t test 0.2931 2.327 1.99 2.494 0.1351 3.512 0,5497 2.192
p value 0.7749 0.04005 0.07209 0.02983 0.8949 0.004864 0.5935 0.050

4.0

3.2+

2.4

PC 2 (24.57%)

-1.6

-2.4-

N
>

T
2.4

T
-1.6

T
-0.8

O.IO OI.8
PC 1 (30.99%)

T
1.6

T
24

T
32

T
4.0

Fig. 8 Scatterplot of the first two principal PCs in female dataset (black, left side; red, right side) (micrograph scale bar=200pm)
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Table 5 CVA loadings

Variables Axis 1 Axis 2
sp-1 -0.16 0.40
sp-w 0.40 —0.80
Ip-1 0.10 -0.08
Ip-w 0.00 -0.07
fs-1 -0.02 0.03
fs-w 2.04 2.19
cs-1 0.02 -0.02
cs-w 0.37 0.24

might induce laterality as much as possible. Thus, in order to
exclude the laterality behavior in people with dental patholo-
gies, we used as a selection criterium for the analyzed teeth the
absence of odontopathologies, dental granuloma, or antemor-
tem tooth loss, near and at the studied molars. Research
conducted by Mizumori et al. (2003) showed that harder food
evoked more laterality. The distribution of food with a hard
texture is commonly oriented toward the right side (Zamanlu

/
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N
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0.6
1.9
-1.8-
2.4
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et al. 2012). Also, we have to mention that our microscopical
screening and imaging does not reveal atypical wear types on
the occlusal surfaces to suggest the use of teeth as tools.

Comparative analysis

Given the existence of variation in the female sample, our
question is whether there are affinities between female and
male patterns. To this end, the eight microwear variables were
evaluated through MANOVA and CVA. The results of the
multivariate analysis showed a significant difference between
microwear patterns (Wilk’s Lambda test: Value =0.536, F =
2.09, p<0.01).

The CVA loadings resulting from the MANOVA reveal
the contribution of variables to the models of microwear pat-
terns in male and female datasets. The variables with loadings
higher than 0.3 were considered defining features to clarify
affinities between variation patterns (Table 5). A greater affin-
ity in the microwear profiles is highlighted between the male
pattern and the right side of female molars (Fig. 9). The fs-w
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Fig. 9 Plot of CV1 and CV2 (pink, left side females; green, right side females; blue, total males) (micrograph scale bar=200pm)
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variable has the highest values in male series, being closer to
the values from the right side molars of females (one-way
ANOVA: F=8.15; p=0.00081; MANOVA: Hotelling’s p
value 0.05).

We hypothesized that men would be characterized by a
different microwear profile than women, and the results of
our study only partially confirm the initial assumption. The
dental microanalysis emphasized a hard and abrasive diet in
both males and females, although different microwear profiles
were distinguished.

Dietary abrasiveness may be influenced by the number of
abrasive particles ingested with food, especially in agriculture
products (Romero et al. 2013). Giigel et al. (2001) discovered
that different types of cereals can cause varied pit sizes caus-
ing a difference in microwear pitting. Also, grit adhering to
food can cause microscratches (0.1-1 pm width) comparable
to those produced by phytoliths; bones and hard legumes pro-
duce a localized microfracture distinguishable from the taph-
onomic damage (Peters 1982; Ungar et al. 1995). Farmers had
a more abrasive diet due to the exogenous grit from the agri-
cultural products in their diets, especially from those with
poorly processed foodstuffs (Salazar-Garcia et al. 2016). Grit
from unwell processed cereals can be linked to a more abra-
sive microwear profile (Romero et al. 2013).

Archeological and documentary evidences indicate that the
Medieval population in lasi City used rye, barley, buckwheat,
and millet in their diet, cereals that were ground to make flour
(Bilavschi 2013). During the major famine in the second half
of the seventeenth century, cereals were substituted with dried
bulrush which was ground to obtain an alternative kind of
flour. The technique of baking bread directly on the clay oven
floor increased the content of abrasive particles in the food
(Székely 2018).

In males, the microwear profile does not differ by molar
laterality, being more homogeneous and characterized pre-
dominantly by coarse scratches and pits. Although the
archeological research is not finished, we could make the as-
sumption that the male skeletons analyzed may have belonged
to guard soldiers in the former “Princely Court,” fed with
harder and less varied foods.

Our results show two microwear profiles based on molar
laterality (M?', my; and M?", m,,) in females and one less
heterogeneous microwear profile in males. It is well known
that, although the human skeleton has a bilateral symmetric
development, asymmetry is commonly found in populations
(Thiesen et al. 2016). Thus, bilateral disharmonies can be
identified in the craniofacial structures, uncorrelated with syn-
dromes, traumas, or pathologies (Primozic et al. 2012). In our
study, the microwear pattern associated with the right-sided
molars in the female dataset suggests a preferred chewing side
used to triturate apart harder foods. Apparently, therefore, a
lateralized chewing behavior can affect the dental microwear
pattern. In these particular cases, the bias effect can be induced

unintentionally and considerably influence the results
obtained.

Under these circumstances, we suggest considering the
dental wear on both sides (left and right), when the anthropo-
logical material exists. Further studies on microwear asymme-
try in ancient human populations are required in order to eval-
uate the frequency and connection between different
microwear patterns and a lateralized chewing behavior.

Conclusions

The occlusal microwear analysis showed a heterogeneous dis-
tribution of microwear types on the second molars in each
skeleton. The general microwear profile is dominated by lin-
ear marks, followed by large pits. We may use the term “abra-
sive” to characterize the diet of the human population ana-
lyzed, due to the high proportion of pronounced traces such
as coarse scratches and large pits.

In females, we distinguish two microwear profiles based on
the molar laterality. This suggests the use of the right side of
the oral cavity to triturate apart harder foods. The microwear
profile in males does not differ by laterality, being more ho-
mogeneous. It shows close similarity with the pattern of the
right second molars in females.
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