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ABSTRACT. In this paper, we present the resuits of cranial nonmetric
examination of paleoanthropological findings discovered during archaeological
excavations in Eastern Mongolia in 2003. The 18 more or less well preserved
skulls were studied for the presence or absence of 81 nonmetric cranial traits

from which 55 were observed in the sample, considerably varying in

frequencies of their occurrence. The observed frequencies and percentages of

the traits are compared to those of Siberian, Far East Asian and Circum Pacific

region populations. The nonmetric examination of the series suggest that

ancient populations from Eastern Mongolia, specially, the population from

Tahilgat, Tsuvraa and Sant sites, Khulenbuir sum, Dornod aimag is very distinct

in their biological features expressed by some specific nonmetric cranial traits.

INTRODUCTION

Cranial nonmetric, i.e. epigenetic variation, is quite popular in analyzing
osteological remains at the population level and has successfully been used to
evaluate the evolutionary relations and biological affinities among ancient populations
(Finnegan and Marcsik, 1979; Ishida and Dodo, 1992; 1993; 1997; Kozintsev, 1972,
Ossenberg, 1990; Sutter, Mertz, 2004; Wenger, 1974). The theoretical basis of any
such investigation is that 1) the traits are highly genetic in naturé; 2) that populations
vary in frequencies between even closely related populations; 3) that some
consistency is seen without regard to environmental variation; 4) the traits do not
vary significantly with age; 5) show little sex difference; 6) show little correlation
between the traits used; and 7) are easily defined and have the advantage of being
scoreable for highly fragmented skeletal materials.

These above assumptions have been tested on many ancient and
contemporary populations from Europe, North America and Northeast Asia and were
discussed concerning their ethnogenesis and biological relationships with the
populations from the contiguous regions. However, ancient populations inhabited the
territory of Mongolia have not been studied by its non-metric or epigenetic traits so

far, whereas the comparative craniometrical and osteological study of the
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paleoanthropological materials from different historical periods of Mongolia have
been done to a certain extent (Tumen., 1977, 1985; 1987; Tumen et al., 2002),

According to the results of the craniometrical studies of ancient populations
inhabited the territory of modern Mongolia, there were two different morphological
types during Neolithic period: the ancient population from the western Mongolia is
characterized with remarkable Caucasoid morphological features, while in the
eastern Mongolia, Mongoloid morphological features were existed predominantly.
However, the human remains from the Bronze and early iron ages in the western
Mongolia show more pronounced Mongoloid traits, than it seen at earlier ages.
(Tumen, 1985).

In this paper we present the results of cranial non-metric examination of
palecanthropological findings discovered during archaeological excavations in
Eastern Mongolia in 2003 under the research project “Eastern Mongolia” financed by
KFAS (Korea) and ARC (NUM, Mongolia). The skeletal remains unearthed lin the
area of Eastern Mongolia are particularly important because they can shed light on
the ethnical feature of the population lived in Eastern Mongolia during different
histerical periods. The analysis of the series is equally important in small and large
series because in thié way we can get better acquainted with the aspect of the
analyzed population, furthermore the questions of biological or genetic relationship
can be approached.

MATERIALS AND METHODS

Archaeological excavations in 2003 are carried out in several sites of Eastern
Mongolia: Takhilgat, Tsuvraa and Sant mountains in Hulunbuir sum, Dornod aimag,
Tsagaanmorit and Nugaar-sites in Tsenkhermandal sum, Aurag ruin—Rashaan tolgoi
in Delgerkhaan sum and Duulga mountain in Jargaltkhaan sum, Khentii aimag. By
surface structure and archaeological findings uncovered in burials along with the
human remains, the graves are identified as belonging to Bronze, Xiongnu and
Mongolian period (Z.Batsakhan, 2005; D.Navaan, 2005). An extensive description of
the excavated graves and sites can be found also in the Project report, 2003 (Report
“Ancient civilization of Eastern Mongolia’, 2003).

Paleoanthropological materials uncovered during field expeditions consist of
25 individuals of both sexes and different ages, ranging from infantile | to senile. The
Table 1 provides information on the location and archaeclogical periods of the sites,
and sex and age at death of paleocanthropological remains examined by their
epigenetic traits.
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The 18 more or less well preserved skulls were studied for the presence or

absence of 81 nonmetric cranial traits. The fraits were selected based on their

successful use by other researchers in biodistance studies, and their scoring

procedures and descriptions are well known in the literature (Finnegan and Marcsik,
1979; Hauser and DeStefano, 1989; Movsesyan et al., 1975).

Table 1. Distributions of the examined paleoanthropological findings from Eastern
Mongolia according to sex, age and historical period

aimag

I%i:égry Sex Age Site, Grave No. Location Historical period
AT-558 | Male Mature Tsuvraa, Gr. 55 Hulunbuir sum, Dornod aimag | Mongaolian period
AT-559 | Female | Adult Takhilgat, Gr. 6 Hulunbuir sum, Dornod aimag | Mongglian period
AT-560 | Female | Adult Takhilgat, Gr. 1 Hulunbuir sum, Dornod aimag | Mongolian period
AT-561 | Female | Adult Takhilgat, Gr. 4 Hulunbuir sum, Dornod aimag | Mongclian period
AT-564 | Female | Juvenile | Takhilgat, Gr. 10 Hulunbuir sum, Dornod aimag | Mongolian period
AT-565 Male Senile Rashaan tolgoi, Gr. 2 | Delgerkhaan sum, Khentii | Bronze alge
aimag
AT-566 | Female | Adult Duulga Uul, Gr. 7 Jargaltkhaan sum, Khentii | Xiongnu period
_ aimag
AT-567 | Male Mature Takhilgat, Gr. 12 Hulunbuir sum, Dornod aimag | Mopgolian period
AT-569 | Male Mature Sant, Gr. 4 Hulunbuir sum, Dornod aimag | Xiongnu period
AT-570 | Female | Adult Takhilgat, Gr. 2 Hulunbuir sum, Dorod aimag | Mongolian period
AT-871 Female | Mature Takhilgat, Gr. 8 Hulunbuir sum, Dornod aimag | Mongolian period
AT-572 | Male Mature Tsuvraa, Gr. 1 Hulunbuir sum, Dornod aimag | Mongolian period
AT-573 | Female | Mature Takhilgat, Gr. 11 Hulunbuir sum, Dorned aimag | Mongoelian period
AT-577 | Female | Mature Takhilgat, Gr. 11 Hulunbuir sum, Dornod aimag | Mongolian period
AT-579 | Male Adult Takhilgat, Cave Hulunbuir sum, Dornod aimag | Mongolian period
grave
AT-581 Female | Adult Takhilgat, Gr. 3 Hulunbuir sum, Dornod aimag | Mongolian period
AT-582 | Female | Juvenile | Tsagaanmorit, Gr. 3 | Tsenkhermandal sum, Khentii | Mongolian period
aimag
AT-6816 | Male Juvenile | Nugaar, Gr. 1 Tsenkhermandal sum, Khentii | Mongolian period

Nonmetric cranial trait frequencies were calculated using the “individual count”

method described by Turner and Scott (1977), where if an individual exhibited

asymmetry in the expression of a given trait, the greatest level of expression is used.

This scoring procedure assumes that a single genotype is responsible for any given

trait's expression, and that when asymmetry exists among bilateral traits, the side

exhibiting the maximum expression is closest to the true underlying genotype for the

trait. The procedure also maximizes sample sizes; in cases where a given trait is
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observable for one antimere but not the other, the observabie side is counted as the
maximum expression for that trait.

RESULTS AND DISCUSSION

From the list of 86 examined non-metric traits 55 were observed in the sample
of paleoanthropological findings, discovered during archaeological expeditions in
Eastern Mongolia in 2003, considerably varying in the frequencies of their
occurrence. The incidences of the traits observed in more than one case, and their
frequencies and percentages are presented in the table 2.

Table 2. Incidences of nonmetric traits observed in the sample of
paleoanthropological findings from Eastern Mongolia, 2003

No Non-metric traits N Frequency %
1. supraorbital foramen complete _ 19 12 63.2
2. | frontal foramen present 18 "8 44.4
3 trachlear spine 15 2 133
4, infracrbital suture left 2 28.6
5 multiple zygomatico-facial foramen 6 66.7
6. | marginal tubercle 11 9 81.8
T parietal notch bone present 14 2 14.3
8. asterionic bone present 15 5 33.3
9, epipteric bone present 12 2 16.7
10. | parietal foramen present 14 4 28.6
11. | lambdoid ossicles present 12 5 417
12. | biasterionic suture vestige 13 2 15.4 -
13. | highest nuchal line 13 9 69.2
14. | occipital torus 14 10 714
15. | occipital foveola 14 12 85.7
16. | occipital foramen 11 8 54.5
17. | palatine torus 13 9 69.3
18. | maxillary torus : 13 3 231
18, | accessory lesser palatine foramina 9 6 66.7
20. | sutura incisive 12 2 16.7
21. | foramen ovale incomplete 11 2 18.2
22. | foramen spinosum open 11 - 8 72.7
23. | foramina Civinini 5 4 80.0
24, | foramen of Vesalius 10 8 80.0
25. | foramen of Huschke ' 17 8 47.1
26. | digastric groove doubled 10 5 -~ 50.0
27. | posterior condylar canal patent g 3 60.0
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28. | hypoglossal canal bridging 7 _2_ 28.86
29. | pharyngeal fossa a 7 5 71.4
EO_ mastoid foramen absent 13 3 234
31. | mandibular torus 18 10 55.6
32. | accessory mental foramen 18 3 18.7

The highest frequency among the examined epigenetic traits is observed for
marginal tubercle, occipital foveola, foramina Civinini and foramen of Vesalius. These
traits are found in more than 80.0% of the sample. More than a half of the findings
showed the following traits: supraorbital foramen complete, multiple zygomatico-
facial foramen, highest nuchal line, occipital torus, occipital foramen, palatine torus,
accessory lesser palatine foramina, foramen spinosum open, digastric groove
doubled, posterior condylar canal, pharyngeal fossa and mandibular torus. Their
frequencies were 50.0 — 80.0%. Frontal foramen, lambdoid ossicle, foramen of
Huschke were present in 41.7 - 47.1% of the examined individuals, while asterionic
bone was present in one third and infraorbital suture, parietal foramen, maxillary
torus, hypoglossal canal bridging and mastoid foramen absent were in one fourth of
the sample.

Quite low frequency (13.3-18.2 %) was observed for trochlear spine, parietal
notch bone and epipteric bone, biasterionic suture vestige, sutura incisive, foramen
ovale incomplete and accessory mental foramen.

The lowest frequency — only one case is observed for the following traits, as
frontal groove, cribra orbitalia, accessory infracrbital foramen, frontal process of
temporal squama, parietal process of sphenoidal bone, ovale-spinosum confluence,
doubled mandibular foramen and mylohyoid groove bridglhg. Trace expressions of
partition of zygomatic bone (Os japonicum) and condylar facet are observed in one
case, as well. The frequencies of the wormian bones at coronal, sagittal, and lambda
sutures are similarly low; each of the traits occurred per one case. '

Regarding the expressions and locations of some traits, we could observe the
followings:

- Zygomaxillar tuberocity was mostly of trace expression (75.0%) and

situated in maxilla (66.7%) rather than in zygomatic bone or in the
- suture.
- Marginal tubercle was absent in 9.5%, weak in 23.8%, medium in
14.3% and strong in 4.8% of the sample.
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- Postglenoidal process expression is: weak in 28.6%, medium in
47.6%, strong in 9.5%. _

- Only one case of “X" form of the pterion was observed on the left, and

one "X" and “K” forms on the right side were observed in the sample.

- No case of sagittal sinus groove flexing left was found. '

A comparison of the results gained from the eastern Mongolian samples with
those of Ishida and Dodo found among Siberian and Far East ancient and modern
populations (1892) and Circum Pacific region populations (1993; 1997) can be
summarized as follows:

The percental frequencies of the occurrences of the frontal groove and
condylar canal in Eastern Mongolian sample are 0.059 and 0.600, lower than that
found among Siberian and Far East population — 0.068-0.346 and 0.736-0.971
respectively. Occurrence of the frontal groove in Eastern Mongolian sample from
2003 is close to those of Evenki (0.068) and condylar canal occurrence approéches
the data of Mongolian sample as cited by Ishida and Dodo (1992):

The frequency of occurrence of parietal notch bone is rather low (0.143), but it
is more than the data of Aleut (0.123), Buryat (0.133) and Amur (0.118) and
approaches the data of Kazakh (0.168) and Mongolian sample (0.183) (Ishida and
Dodo, 1993; 1997).

The incidences of supraorbital foramen (0.632), ossicle at lambda (0.077),
biasterionic suture vestige (0.154), transverse zygomatic suture (0.111), and
mandibular torus (0.556) in the Eastern Mongolian series are intermediate between
low and high limits of Siberian Far East population data. Frequency of the
supraorbital foramen occurrence is rather consistent among Siberian population
(0.583-0.785), while occurrence of ossicle at lambda (0.002-0.175), biasterionic
suture vestige (0.022-0.280), transverse zygomatic suture (0.010-0.289), and
mandibular torus (0.259-0.981) are more variable. Occurrence of ossicle at lambda in
Eastern Mongolia, 2003 sample is near to Baikal population value (0.078),
biasterionic suture vestige is — to Ekven (0.162), transverse zygomatic suture — to -
Buryat (0.108), and mandibular torus — to Yukagir (0.500) values.

Percentages of hypoglossal canal bridging (0.286) and foramen of Huschke
(0.471) in Eastern Mongolian sample are higher in comparison with Siberian and Far
East population average (0.279 and 0.437). Frequency of hypoglossal canal bridging
of our sample is close to that of Chukchi (0.295) and foramen of Huschke — to Ekven
(0.466) and Northern Chinese (0.461) data.
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The frequencies of occurrence of asterionic bone (0.333), ovale-spinosum
confluence (0.182) and foramen of Vesalius (0.800) in Eastern Mongolia, 2003 series
exceed the upper limit of Siberian and Far East population data range (0.052-0.217;
0.015-0.109; 0.172-0.590).

Several traits, such as metopic suture, precondylar tubercle, paracondylar
process, pterygo-spinous foramen, medial palatine canal, clinoid bridging, mylohyoid
bridging and sagittal groove flexing left, observed with more or less frequencies
among Siberian, Far East and circum Pacific populations, have not completely been
observed or observed incomplete expression of the traits in the studied Eastern
Mongolian sample.

CONCLUSION

From this small series far reaching conclusions cannot be drawn, the
nonmetric examination of the paleoanthropblogicai findings from different sites in the
- Eastern Mongo!ié shows their high diversity. Comparatively high incidence of
occurrence of some traits (for instance, mandibular torus) among the findings from
Tahilgat, Tsuvraa and Sant sites, Khulenbuir sum, Dornod aimag may propose about
their distinct biological features, unique among the other ancient populations of
Eastern Mongolia.

The further detailed investigation of ancient populations from different
historical periods of Eastern Mongolia, and comparative statistical analysis of the
data with those obtained from the nonmetric studies of Siberian and other Asian
ancient and modern populations will be important in elucidating the problem of
ethnogenesis and migration of Asian ancient and modern populations.
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AT-559. Ossicle at asterion AT-561. Foramen of Huschke
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* I

AT-566. Condylar facet doubled

AT-569. Os Japonicum AT-572. Epipteric bone
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SUMMARY
M.3pdaHs

AOPHOL MOHIOJfTbIH 3PTHUM XYH AMbIH 3MUTEHETUK
CYOANTAAHBI YP IYHI33C

2003 oHbl apxeonomMilH XaspuiiH cyganraaraap MasnTaH OfcOH PTHWA XYHWiI 25
ongeopooc bypeH 6a BypaH Byc 21 ToNroiHe! ScaHa anureHeTUKkUiH 81 WMHX3ap cynanraa
xubixary 55 wmik sH3 Bypuitd gasTamiraliraap Toxvonnox Gaiis. SArssp WYHXYYAVAH
XapbUaHryn OaBTanpkvidr rajaafbiH cyanaavuabiH Cubupb, Anc HopHon, HomxoH pganaiiH
XOWA, 9priniH 6YC HYTIMIAH yyryyn cyyryaaz XuiACsH cypanraadsl yp AYHTa Xapslyynaxag
HopHop MoHronbiH aH3 Bypuith Byc HyTrWiiH SpTHUA XyH am Buonoru OHUJOTUIAH XYBbJ
XapunuaH agunryi Tyc 6ypuiid eBepmeLl WUHKTaM Boox Hb xaparanaa.

AnaHrysa, MmoHronbiH 6onoH Cnbups, Anc opHoa, HomxoH aanaiit xoig 3pruiH dbyc
HYTMWiAH nonynauyyaTaid xapblyynaxas [OpHOA aimruitn XeneHBYHp cymblH Taxunrar,
Llyspaa, CaHTbiH amHbl 8pTHWUIA Xymuii ongsopT torus mandibularis 39par LUMHX eHAaep
AaBTamxTait Toxuonnoxk Oaifraa Hb yr XyH am TyyxsH TyxailH yewiiH bycan XYH amaac
Anrapax espuidt racaH oHUMOr Byxuid HUIATASr BalcHbIr xapyymk Gaiixa.
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