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A bstract: Although there have been numerous studies concerning supernumerary mandibular
molars in archaeological populations, there is no record o f mandibular second permanent molars
with fo u r roots. In the present study we found a right mandibular second permanent molar with
fo u r roots from an individual belonging to the Dilkaya population, which is regarded as probably
one o f the most important archaeological Anatolian populations, dating from about 3,000 years
ago. Incomplete development o f roots shows that this individual was around 12-13 years old. In
addition, teeth wear is low, which supports the guess about the age o f the individual. Due to the
presence o f a mandibular second permanent molar with fo u r roots in an archaeological Anatolian
population we thought it would be o f anthropological interest to review the pattern o f mandibular
second permanent molars in the Middle East.
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Introduction
Many human phenotypic variations correspond to continuous quantitative traits. The
quantitative traits can be defined as those where the phenotype is determined by the
combined effect of the genes and the environment, in such a way that the distribution of
their frequencies in the population is continuous (Cheverud 1982, Kohn 1991, Relethford
2007, Saunders and Rainey 2008). The quantitative traits are also known as metric traits,
because they can be measured and expressed in terms of units of length, weight, and
number. The other class of traits used to describe the human phenotypic variations is
discrete variants, often simply called non-metric traits, meaning that the variables are
either present or absent, but when present they have a range of expression (Sofaer 1970).
When choosing non-metric traits, one assumes that they are largely under genetic
control and minimally affected by environmental or nutritional conditions (Corruccini
1974, Sperber 1967, 1990). Knowledge of large genetic control over the non-metric traits
has been used by anthropologists for determining genotypic differences within and
between populations, and making interpretations in relation to population affinity,
microevolution, genetic drift, gene flow, and natural selection (Buikstra et al. 1990,
Hanihara 2008, Hanihara et al. 2003, Hilson 1996, Matsumura 2007, Scott and Turner
2000, Sherwood et al. 2008, Sofaer et al. 1986, Ullingcr et al. 2005). One example of
such a study involves dental non-metric traits. Although there have been numerous
studies of dental non-metric traits in different archaeological and modem populations
(Drusini and Swindler 2009, Manning 1990a, b, Pacelli and Marquez-Grant 2010, Peiris
2008, Peiris et al. 2007, 2009, Sert et al. 2004, Turner 1971, Walker 1988), the
prevalence of such morphological variations in archaeological Anatolian populations has
rarely been reported (Eroglu 2009, Eroglu and Erdal 2009).
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The present study describes a case of a mandibular second permanent molar with four
roots, which is a dental non-metric trait in Dilkaya, an archaeological Anatolian
population.
Materials and Methods
The Dilkaya archeological site is located near the city of Van in Eastern Anatolia
(Figure 1). Study of Dilkaya and its necropolis, co-directcd by Ege University, Istanbul
University, and Van Museum, began with ground surface research in 1983 and lasted 8
years. Excavations in the area yielded numerous skeletal findings and made Dilkaya a
rare archeological site in this respect. In particular, simple stone coffins, chamber tombs,
and cremation urns from the Iron Age gave precise information about the burial customs
of the pre-Urartian Kingdom and Urartian period (^ilingiroglu 1993, Giilec 1989). All
skeletal remains belonging to the Dilkaya populations are stored in the Department of
Anthropology, Ankara University.

Figure 1: Location o f Dilkaya in Anatolia.

The skeletal remains excavated at Dilkaya represent three different cultural phases
((^ilingiroglu 1993): the Middle Age (10th century AD), Iron Age (800-600 BC), and
Bronze Age (1900-1400/1300 BC). The skeletons were mostly incomplete and
fragmented, the bone tissue was generally dry and brittle, and the in situ physico
chemical erosion had given the periosteal surface a heavily weathered appearance. Only
the teeth were in fairly good condition. Since the reconstruction of individual skeletal
complexes was impossible, the isolated bones and teeth were analyzed. We tried to be as
careful and accurate as possible in identifying the mandibular molars as Ml, M2, or M3,
but some misidentifications are always possible when dealing with isolated teeth,
especially between Ml and M2 (Drusini and Swindler 2009). The samples consist of 579
mandibular molars and date predominantly (n=435) from the Middle Age. The frequency
of mandibular molars by age in Dilkaya populations is presented in Table 1.
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Table 1. The frequency o f mandibular molars by age in Dilkaya populations.
Period

Ml

M2

M3

Middle Age
Iron Age
Bronze Age
Total

191
66
257

150
55

94
23

-

-

205

117

While examining these teeth we observed that one of the mandibular second molars
from the Iron Age sample possessed four roots (two mesial and two distal) rather than the
usual two roots (Figure 2). Incomplete development of roots shows that this individual
was around 12-13 years old. In addition, the tooth wear is of a low extent, which also
supports the guess about the individual’s age (Ubelaker 1989).

a

b

d

c

f
Figure 2: Right mandibular second molar with four roots: (a) mesial view; (b) distal view;
(c) buccal view; (d) lingual view; (e) apical view; (f) occlusal view
(M: mesial, D: distal, B: buccal, L: lingual).

Results and Discussion
The anatomy of teeth is not always similar. A great number of variations can occur in
number of roots and their shape. It is known that human mandibular molars usually have
two roots, one mesially and one distally placed transversely to the mesiodistal length of
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the tooth crown (Barker et al. 1974, Vertucci 1984, Walker 1998). Mandibular second
permanent molars with four roots have, as far as we know, not been described in
archaeological populations and this finding of our study is very important in
anthropological terms. In the present study, 55 mandibular second permanent molars
from the Iron Age were identified and in one mandibular second permanent molar the
number of roots was different. This means that in this sample 2% of the mandibular
second permanent molars had four roots. The measurements of the mandibular second
permanent molar were as follows: mesial-distal 14.45 mm, buccal-lingual 9.95 mm, and
highest crown length 6.06 mm (Hillson 1996).
The information concerning the prevalence of root variants in archaeological
Anatolian populations is insufficient from anthropological perspectives. Although there
are some studies on dental non-metric traits in archaeological Anatolian populations
(Eroglu 2009, Eroglu and Erdal 2009), spatially and temporally close comparative dental
anthropological research is limited due to the lack of osteoarchaeological data on dental
non-metric traits.
Unfortunately, there is not report in the literature that would allow direct comparison
of our results with those of other archaeological populations. However, some variations
in the root morphology associated with the mandibular second permanent molar have
been described in several clinical and archaeological studies. Peiris et al. (2009) observed
that a left mandibular second permanent molar with four roots was extracted from a 23year-old woman. Several studies have shown that three roots can be found on the first,
second, and third mandibular molar, occurring least frequently on the second molar (Loh
1990, Rwenyonyi et al. 2009, Tu et al. 2010, Turner 1971, Winkler and Ahmad 1997).
Additionally, the roots o f the mandibular second molars may fuse together (Maggiore et
al. 1998, Manning 1990a, b, Rwenyonyi et al. 2009, Walker 1988). Furthermore, other
reported variations in mandibular second molars are single-rooted (Carlsen 1990,
Manning 1990a) and more recently C-shaped (gutter shaped) root configurations (Ahmed
et al. 2007, ^alijkan et al. 1995, Cimilli et al. 2005, Ferraz and Pecora 1993, Gulabivala
et al. 2001, 2002, Jayasinghe 2008, Jin et al. 2006, Kotoku 1985, Peiris 2008, Peiris et al.
2007, 2009, Rocha et al. 1996, Tamse and Kaffe 1981, Weine et al. 1988, Vertucci 1984,
Yang et al. 1988).
Conclusion
There are numerous studies mentioning supernumerary mandibular molars in the
literature, but no record was found indicating mandibular second permanent molars with
four roots in archaeological populations, which appears to be a rare dental non-metric
variation. Due to our finding of a mandibular second permanent molar with four roots in
an archaeological Anatolian population, we thought it would be of anthropological
interest to review the pattern of mandibular second permanent molars in the Middle East.
*
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