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Abstract: This paper reviews selected diseases in the Vardbakh and the Black Fortress I skeletal samples from
Armenia (1st century BC – 3rd century AD). Forty-two skeletons from these two cemeteries were analysed
macroscopically for pathological conditions such as traumatic injuries, congenital anomalies, joint diseases,
and dental pathology. Trauma to the skull was common, which suggests a high level of inter-personal violence.
Individuals from Black Fortress I were somewhat less prone to the development of osteoarthritis of the long
bones than the people buried in the Vardbakh cemetery. There was less evidence of excessive dental wear in
Black Fortress I although dental abscesses and antemortem tooth loss were more prevalent. Periodontal disease
and antemortem tooth loss of the molars were more common in Vardbakh. There is evidence from Vardbakh
suggesting that teeth were used in non-masticatory activities. Single cases of plagiocephaly and artificial cranial
modification were also noted.
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Introduction
The Armenian Highland (also known as the Armenian Upland, Armenian Plateau, or simply
as Armenia) is the central and highest of three land-locked plateaus that together form the
northern sector of the Middle East (Hewsen 1997). The present Armenian Republic (Figure
1) is located in the South Caucasus on the eastern end of the Armenian Plateau. In early history the Armenian highlands were a crossroads linking the worlds of East and West (Martirosyan 1964). Those who dominated the Armenian Plateau were in a position to control these
lucrative trade routes, to use the fertile valleys that stretch chiefly on the east-west axis, and to
dominate the lowlands to the south. Accordingly, Armenia has been an area of frequent military conflicts and its history determined by external forces (Piotrovsky 1959; Arakelyan 1976).
The ancient period in the history of the Armenian people covers nine centuries from the
6th century BC to the 3rd century AD. In the first half of the 6th century BC, the Armenians
fell under the domination of the powerful state of Media, later replaced by Achaemenid Persia.
With the decline of the Achaemenid Empire, local state formations emerged in Armenia—
they recognized but formally the supremacy of the Seleucid kings. In 189 BC, the Kingdom of
Great Armenia came into existence bearing the name of its founder Artashes I (189–160 BC).
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This kingdom grew into a powerful and prosperous state under Tigranes the Great (96–55
BC) and his son Artavazdes II (55–34 BC).
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Figure 1. Map of Armenia showing the location of the sites discussed in the paper.

In this period, the process of urbanisation began under Greek influence. The Armenian
kings acted as Hellenistic monarchs and patronised the economic life, growth of cities and
Hellenistic culture (Arakelyan 1976; Tiratsyan 1988). A polarisation of Armenian social life
resulted in a gradual recession of local tribal differences in the provinces and this paved the
way for new socially-distinctive features. The cultural divide widened, with the upper social
class bent more upon foreign influence as they were in constant touch with either their Iranian
or Hellenistic neighbours.
The Kingdom of Great Armenia collapsed at the beginning of the 1st century AD and for
a few decades the country became a theatre of war between Romans and Parthians—a war
that ended in 63 AD with the defeat of the Roman troops. The Armenian throne was handed
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over to Tiridates, the brother of the Parthian king Vologases, and Nero had to crown him as
king in Rome. The conflict for control over Armenia lasted for several centuries. The country
kept some degree of autonomy under the Sasanian kings who ruled Iran between the 3rd-7th
centuries AD (Piotrovsky 1959).
Many anthropological contributions have been made on skeletal populations from Armenia. Most of these, however, concern osteometric studies, especially, cranial studies and
odontology (Abdueshvili 1982; Alekseev 1974; Khudaverdyan 2000, 2009a). Very little is
known about the health status and epidemiological aspects of historic Armenia, especially in
the earliest period (Khudaverdyan 2005) and the present paper provides a contribution that
renders this gap somewhat smaller.
Gross observation of abnormal bone changes in ancient skeletons provides the basic direction for palaeopathological diagnosis. The overall health of a population is a function of
a number of contributing factors such as systemic stress, infection, and diet (Larsen 1997).
For each of these factors, there are specific skeletal indicators that reflect particular aspects
of community health.
Diet is reflected in the oral health of a population. A variety of pathological dental conditions provide general insight into diet. In addition, activity patterns and lifestyle can be
assessed by studying bone. Because degenerative joint disease (DJD) is influenced by physical activity and biomechanical stress, DJD provides insight into the patterns of activity of
a population (Bridges 1992; Jurmain 1999). Also, the study of trauma provides insight
into lifestyle and evidence of interpersonal violence in the form of traumatic injuries that
reflect the social and physical environment of a population (Lovell 1997). The use of a variety of skeletal indicators may then provide a more thorough understanding of what life was
like in ancient Armenia.

Material
The present paper discusses human remains uncovered at Black Fortress I and Vardbakh on
the Shiraksky plateau (Figure 1) by the archaeological team directed by Stepan Ter-Markaryan. In most cases, integrity of the bones was good. Inhumations in the late ancient period
were located in the hillfort or in well-defined burial areas. Individuals were placed in extended
positions, accompanied by grave goods including metalwork, pottery, etc. (Figure 2).
The Black Fortress site (Sev Amroc in Armenian, near the Aleksandrapol tower in Gyumri)
is remarkable due to the archaeological presence of two time periods of ancient Armenian history (Late Bronze Age and 1st century BC − 3rd century AD). The site includes a settlement
area as well as a large cemetery referred to as Black Fortress I. It has been excavated since 1993
and the excavations are ongoing (Ter-Markaryan & Avagyan 2000; Avagyan 2003). The fortress was named after the high quality black stone that was available in the region. A total of
28 skeletons were excavated from the site, including 10 males and 13 females. Four children
(2−9 years) and one adolescent were the only subadults present in the sample (Table 1). Human graves included also some animal remains (Avagyan 2003).
The cemetery in Vardbakh occupied the land of a clergyman. Skeletons were discovered in
73 graves during initial excavations at the site (Ter-Markaryan 1991; Eganyan 2010). Most of
the recovered skeletons, however, were re-buried or were lost after excavations. Therefore, human remains from only 14 burials remained available for examination (Khudaverdyan 2005).
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The burials contained individuals of both
sexes and a range of ages (Table 1). In
most cases, the upper extremities were
placed along the bodies, while in a few
cases one or both hands rested on the pelvis. Integrity of the bones were satisfactory. Within the graves, a variety of burial
accompaniments were recovered, including jewellery (e.g., rings, pendants),
tools (e.g., knives), household goods
(e.g., dishes, needles), and other goods
(e.g., coins). At the Vardbakh necropolis
among the human burials excavators recovered a horse skeleton (Ter-Markaryan
1991). The present author participated
in both research projects and took charge
of the palaeopathological examination of
the skeletal remains from both sites.
Frequencies of observed palaeopathological conditions were compared with
another roughly contemporary cemetery
in Beniamin, located in the same region
of Armenia (Khudaverdyan 2000).

Figure 2. Burials from Black Fortress I
(photographs by S. Ter-Markaryan)
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Table 1. Number of individuals from Black Fortress I and Vardbakh.

Age categories
0−6
7−12
13−20
21−40
41−50
60 +
Total

Black Fortress I
male
female indeterm.
2
2
1
6
9
3
4
1
10
13
5

male
3
1
4

Vardbakh
female
indeterm.
2
6
2
8
2

Methods
Age-at-death and sex were assessed through the use of multiple indicators. Morphological features of the pelvis and cranium were used for the determination of sex (Phenice 1969; Buikstra & Ubelaker 1994:16). A combination of pubic symphysis (Gilbert & McKern 1973; Katz
& Suchey 1986; Meindl et al. 1985), auricular surface changes (Lovejoy et al. 1985), degree
of epiphyseal union (Buikstra & Ubelaker 1994:16), and cranial suture closure (Meindl et al.
1985) were used for adult age estimation. For subadults, dental development and eruption,
long bone length, and the appearance of ossification centres and epiphyseal fusion were used
(Moorrees et al. 1963a, 1963b; Ubelaker 1989:60-95; Buikstra & Ubelaker 1994:16).
Several kinds of pathological conditions were scored in the sample of human remains
from Black Fortress I and Vardbakh, including trauma, congenital diseases, DJD, dental
disease, and artificial cranial deformations. Stress markers, such as enamel hypoplasia,
porotic hyperostosis and occupational stress indicators are discussed in detail elsewhere
(Khudaverdyan 2010).
In the literature, the terms fracture, injury, and trauma are often used inter-changeably,
and the discussion of trauma or injuries may include the grouping of sharp-force weapon
injuries and blunt-force trauma. This arises from the numerous definitions of trauma in the
palaeopathological and forensic literature (Roberts 1991; Byers 2002). In this paper, the term
trauma is only used in the discussion of fractures caused by blunt force trauma as defined by
Byers (2002:266). A very important step in trauma analysis is determining when an injury
occurred in relation to the death of the individual, i.e. whether it was an antemortem or perimortem injury (Nafte 2000); the distinction between them is based on the presence of any
signs of healing (Sauer 1998). The healing stages were recorded based on the system devised
by Galloway (1999). Cranial trauma is a likely sign of violence and is more often seen in males
than in females, and occurs more often on the frontal and parietal bones (Merbs 1983; Filer
1997; Khudaverdyan 2000, 2005).
Osteoarthritis (OA) of the joints is commonly observed in skeletal collections. Inflammation is uncommon in osteoarthritis, although it can occur with the destructive form. Noninflammatory osteoarthritis is usually classified into two categories, i.e., primary and secondary osteoarthritis. Primary osteoarthritis is basically due to aging with degeneration of the
articular cartilage. In particular, long-standing biomechanical stress is most apparent at the

6

Anahit Khudaverdyan

articular surface of joints as degenerative joint disease (DJD). Secondary osteoarthritis, on the
contrary, results from trauma, infection, and/or metabolic disease (Ortner 2003). This form
of DJD may occur not only in the major joints of the long bones such as the hip, knee, and
shoulder, but in small joints in other areas of the body.
The grading of osteoarthritis was based on the four grade standard developed by P. Sager
(1969). Grade 0 indicates a normal bone surface with no osteophytes (“lipping”) around
the edges of the articular surface. Grade I is characterised by intermittent osteophytes, or
very light new bone growth. Grade II indicates that osteophytes are continuous and exhibit
some porotic changes. Grade III arthritis consists of heavy osteophytic lipping, extensive porosity, and possible eburnation. DJD was described by location for each element and joint
affected. Each incidence was scored in terms of its manifestation: the collapse of articular
cartilage, reactive bone formation (sclerosis), and new growth of cartilage and bone at the
joint margins (osteophytes).
Many dental diseases are the result of the diet of an individual. Other defects can be the
result of childhood stress or infections (Goodman et al. 1984; Mays 1998). Oral health in the
studied skeletal samples was assessed by using six indicators, namely antemortem tooth loss,
dental abscesses, periodontal disease, tooth wear, dental caries and dental calculus.
Antemortem tooth loss (AMTL) is characterised by remodelling of the alveolar bone that
leads to the obliteration of the tooth sockets. Determining the etiology of AMTL is difficult as
evidence may have been lost, especially in instances of carious teeth (Hartnady & Rose 1991).
However, the close association between periodontal disease, dental caries, and AMTL is well
established, especially in archaeological populations (Larsen 1997). The prevalence of AMTL
contributes to the overall picture of oral health in a population. AMTL was assessed based on
evidence of resorption of alveolar bone around a tooth socket. If remodelling was evident, and
the socket was partially (>2mm) or fully filled in, then a tooth was considered to have been
lost antemortem. Sockets that were open and smooth, with no evidence of remodelling, were
recorded as having lost teeth postmortem (Turner et al. 1991).
Dental abscesses lead frequently to tooth exfoliation and cause a remodelling process that
usually destroys the alveolus and reduces the size of the alveolar process at the site of the
tooth loss (Ortner 2003). Abscesses can be caused by various factors, such as pulp necrosis,
periodontal infection and trauma. Periapical abscesses can be fatal if the resulting infection
spreads into the sinuses (Williams et al. 1983). Although periapical abscesses can occur on
the roots of every tooth, Herrera et al. (2000:389-390) found that molars are most frequently
affected. In the present study, abscesses were recorded if any trace of infection occurred in the
alveolus around the tooth root.
There are four main types of periodontal disease: prepubertal, pubertal, rapidly progressive,
and the most common adult periodontitis (Hildebolt & Molnar 1991). Periodontal disease
is characterised by horizontal or vertical resorption of alveolar bone due to an extension of
bacterially-driven gingival inflammation (Clarke 1990; Hildebolt & Molnar 1991). Horizontal loss is a simultaneous to loss in height of all bone around the tooth roots. Vertical loss is
localised around an individual tooth or teeth, forming a defect surrounded by normal alveolar
bone (Hillson 1996). Periodontal disease was assessed by measuring the amount of alveolar
bone loss. Measurements were taken from the cemento-enamel junction to the surface of the
alveolar bone. Only those measurements that exceeded 2mm were recorded as evidence of
periodontal disease (Turner et al. 1991).
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Dental wear of the functional chewing surface depends on the hardness of food consumed
and on whether the teeth are used as tools. Abrasion reflects the physical content of the diet
and, for example, has been shown to differ between mobile hunters/gatherers and early farmers (Smith 1972, 1989). Methods of grinding flour (using querns and mortars) result in the
inclusion of silica from stalks and husks as well as grit from the mortars and querns into the
flour. This, like ash or dirt adhering to baked foods, adds abrasives to the food ingested and
can lead to severe abrasion of the teeth (Smith et al. 1984; Smith & Kolska-Horwitz 1998).
Molar dental wear was recorded using Scott’s scale (1979), while incisor, canine, and premolar
wear was scored after Smith (1984).
Dental caries is the demineralisation and dissolution of dental tissues caused by an acidproducing bacterium Streptococcus mutans (Goodman & Martin 1993). A number of factors
affect the development of the disease, but a diet rich in fermentable carbohydrates has been
shown to be cariogenic (Hillson 2008). The disease is manifested in different stages from
small enamel opacity to extensive cavity formation on crowns and roots that may result in
tooth loss. Carious lesions were examined macroscopically and recorded by tooth type and
location. Carious lesions were recorded based on the system devised by Buikstra and Ubelaker
(1994:55). Destruction of enamel and irregular margins were the main criteria for identifying
lesions. Lesions were recorded on all observable permanent teeth. Care was exercised to avoid
confusing carious lesions with pulp exposure due to severe wear.
Dental calculus is mineralised plaque that has accumulated on the enamel surfaces of teeth
as the result of poor hygiene and diet (Hillson 1996). There is no satisfactory etiology of this
disease, although it is significantly reduced in living populations by attentive oral hygiene
(Mandel 1995). Plaque buildup can occur in diets with heavy carbohydrate consumption
(Hillson 1996), although protein may increase oral alkalinity, thereby promoting calculus
mineralisation. Calculus was recorded on an individual tooth level stating the location and
severity of the formation. The location was recorded as supra- or sub-gingival based on the
location of the deposit (on the crown or the root) and on the characteristics of the calculus
(Hillson 1996). The severity was recorded as slight, medium or considerable deposition following Brothwell (1981:155).

Results and discussion
Trauma
Traumatic injuries are frequently encountered in skeletal populations from Armenia (see
Khudaverdyan 2005, 2009a, 2010). In total, in Black Fortress I, 4/23 individuals displayed
evidence of antemortem blunt force trauma of the cranium. In Vardbakh, 2/12 adults (both
females) suffered from antemortem blunt force trauma of the cranium.
Traumatic injury of the nasal bones was observed in three females from the Black Fortress
I cemetery (burials 9, 15, 1/26), possible evidence of domestic violence (Walker 1997). Also,
one adult male skull from Black Fortress I (burial 4) showed a remarkable healed fracture of
the nasal bones; the nasal septum had shifted (Figures 3 & 4). The nose was considerably
deformed and the displacement of bone fragments was apparent.
Of the 35 adults in the Black Fortress I and Vardbakh skeletal populations, six individuals suffered traumatic injuries. All of these individuals presented evidence of cranial trauma,
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Figure 3. Fracture of the nasal bones with septum displacement. Black Fortress I, burial 4/1.

Figure 4. Fracture of the nasal bones, detail. Black Fortress I, burial 4/1.
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which may be related to inter-personal violence. This observation is consistent with the historical sources which report almost constant military conflicts and general social instability
in the region, related to its position between Roman and Parthian/Sasanian states. There was
less evidence of traumatic events in the Beniamin (1st century BC − 3rd century AD) skeletal
material. Of the ninety-one adults (62 females, 29 males) in the Beniamin skeletal population, six suffered from antemortem cranial trauma, among them three females and three males
(Khudaverdyan 2000, 2010).

A case of plagiocephaly
Plagiocephaly, which refers to a cranial deformation, can be divided into several types. Synostotic plagiocephaly, also known as craniosynostosis, is caused by the premature fusion of
one or more cranial sutures of the skull, causing the head to grow into an unusual shape. It
carries the risk of intracranial hypertension, although this occurs in less than 10% of modern
cases when only a single suture is involved (Gault et al. 1992). The etiology of plagiocephaly
is likely multifactorial, including genetic and epigenetic factors (Cohen & MacLean 2000;
Kabbani & Raghuveer 2004).
Craniosynostosis was observed in a cranium from Vardbakh (burial 5/2, Figure 5). Most
cases of craniosynostosis, both of genetic or epigenetic in origin, are normally present before
birth, and become more evident during the first year of life. Both the cognitive capabilities
and the aesthetics of an individual are affected (Cohen & MacLean 2000).
The cranium may be deformed not only due to congenital condition, but also due to
intentional manipulation during the lifetime of an individual or as a result of postmortem
factors in the burial (e.g., pressure) (Ortner 2003). For that reason, careful examination of the
deformation pattern is necessary. Cranium 5/2 from Vardbakh displays a trapezoidal shape
(Figure 5a), which is a diagnostic criterion of unilateral lambdoid synostosis (Huang et al.
1996:767-768). In unilateral plagiocephaly there is typically an occipito-parietal flattening.
Determination of the severity of plagiocephaly requires measurements of the cranium
(Figure 5b). The distance from the occipital flattening to the contralateral forehead is much
shorter than its cotralateral counterpart (lines A and B); the head shape is asymmetric and is
disproportionately short. In addition to the right unilateral lambdoid synostosis, the cranium
shows an occipitomastoid bulge. A groove was observed on the anterior aspect of the occipital
condyle on the left and right sides (Figure 5c). Occipital condyles are asymmetric. Multiple
elevations were noted on the facets. The surface of the facets was rough and serrated and they
were bipartite (Figure 5d).
This is the first documented case of possible plagiocephaly in Armenia. Despite all these
congenital deformities, this individual survived into adulthood, suggesting that his pathological condition was not an impediment in the life.
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a

b
Figure 5. Plagiocephaly, (a) calvaria and right lambdoid suture, (b) difference between fronto-occipital diagonals.
Vardbakh, burial 5/2.
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Figure 5. Plagiocephaly, (c) basal view, (d) asymmetrical occipital condyles. Vardbakh, burial 5/2.
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Degenerative joint disease
The most advanced case of OA was observed on the elbows of an individual from Black Fortress I (burial 40, female, 41−46 years, Figure 6a). An erosive area is present on the right olecranon. The distal end of the right ulna also shows a porous alteration. The cervical vertebrae
show signs of DJD both on the bodies (flat osteophytes on the edges and porous plates) and
on the intervertebral facets (some of them are porous and irregularly enlarged, Figure 6b).
Also, the margins of the glenoid cavity show osteophytes (Figure 6c).

a
Figure 6. Degenerative joint disease, (a) ulna. Black Fortress I, burial 4.
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b

c
Figure 6. Degenerative joint disease, (b) cervical vertebrae, (c) scapula. Black Fortress I, burial 4.

Osteoarthritic changes in synovial joints affected a total of 4/12 individuals in the historic
population from Vardbakh. Two of those that suffered from OA were young adults, and two
were middle-age adults. In the Black Fortress I population, OA was observed in 5/23 individuals. In Beniamin, nineteen adults (20.5%) exhibited osteoarthritic change, among them
14 females and 5 males (Khudaverdyan 2000, 2010).
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Many cases of deforming spondylosis were revealed in the Beniamin cemetery. The prevalence was higher in males (19.4%) than in females (12.9%). In Vardbakh, only one male exhibited spondylosis. In the skeletal sample from the Black Fortress I, two females were found
to be affected by spondylosis.

Dental diseases
No dental pathology was observed in the subadults from both investigated sites. The frequencies of various types of dental disease in adults are presented in Table 2.
At Black Fortress I, nine adult individuals showed evidence of dental abscesses, which was
higher than in the Vardbakh population where only one individual was affected. The molars
were more commonly affected by abscesses, followed by the premolars and incisors. On average, there were more dental abscesses in the maxillary dentition compared to the mandible.
Periodontal disease was the most common dental pathology observed at Black Fortress
I. Seven out of twenty-three observable dentitions (30.5%) exhibited some form of alveolar
bone loss. As a whole, the most severely affected teeth were the premolars and molars. On
average, there was greater bone loss in the mandible than in the maxilla. The frequency of
periodontal disease was comparable at Vardbakh where five out of twelve dentitions (41.7%)
showed evidence of alveolar bone loss. The most severely affected teeth in this group were the
premolars, followed by the molars.
Antemortem tooth loss was a frequent finding in the dentitions at Black Fortress I. Six
adult individuals met the criteria for antemortem tooth loss. Maxillary teeth were more often
affected than the mandibular dentition. At Vardbakh, antemortem tooth loss was observed in
three adult individuals. The mandibular teeth were more commonly affected than the maxillary teeth. The rate of loss, however, may not be entirely representative of an oral pathological condition. Furthermore, antemortem tooth loss is age-progressive, as rates of tooth loss
increase with age.
Wear extending into dentine, often with secondary dentine or exposure of the dental pulp,
was common at Beniamin (Khudaverdyan 2000). The average dental wear in the dentition
of individuals from Black Fortress I was considerably lower than at Beniamin. Interestingly,
one individual from Vardbakh (burial 4, female) displayed an uneven pattern of wear on her
first and second incisors. Uniform dental wear of the anterior teeth and bone development
of the relief in chewing muscles attachments in this individual (Figure 7) suggest that dental
wear was a consequence of functional load. This feature of the teeth may be associated either
with malocclusion, or with the use of teeth for a non-masticatory activity (Merbs 1983; Erdal
2008). Other dentitions within the group displayed a generally flat, even rate of wear.
A relative high frequency of dental caries was observed both in Black Fortress I (4/23)
and Vardbakh (2/12, Figure 7). At the same time, individuals with carious lesions exhibited
a higher frequency of dental abscesses. An increase in the availability of sugary foods and refined carbohydrates resulted in an increase in carious lesions in Armenian populations during
the Late Antiquity (Khudaverdyan 2005).
Calculus was recorded on the teeth of 15/23 individuals in the Black Fortress I sample.
This was graded as minimal in five individuals, as slight in seven others, and as moderate in
three. In the Vardbakh sample, calculus was present in 7/12 individuals. It ranged in severity
from slight (n=2), through moderate (n=3), to considerable (n=2). The most severely affected

Palaeopathology of human remains from Vardbakh and the Black Fortress I, Armenia

15

teeth were the molars, premolars, canines, followed by the incisors. Such levels of calculus
are almost certain to have contributed to the relatively high percentage of periodontal disease
(cf. Roberts & Manchester 1997).
Table 2. Dental pathology (affected/observed teeth)
Pathology

Site

Sex

Dental Abscess

F
Black
Fortress I
M

Dental Caries

Antemortem
Tooth Loss

Periodontal
Disease

Vardbakh

M

Black
Fortress I
Vardbakh

I2

C

P1

P2

M1

M2

2/13

0/13

2/13

5/13

Mandible

0/13

0/13

1/13

1/13

Maxilla

0/10

0/10

1/10

4/10

Mandible

1/10

0/10

0/10

2/10

0/7

0/7

0/8

1/8

0/4

0/4

0/4

0/3

Maxilla

M3

1/13

0/13

0/13

1/13

1/7

0/13

3/12

0/12

Mandible 0/16

0/12

0/13

0/14

0/13

1/14

1/13

1/14

0/7

0/9

1/7

2/7

0/8

0/8

0/7

Maxilla

Vardbakh

I1

Maxilla

Maxilla

Black
Fortress I

1/9

Mandible

1/4

0/6

0/5

0/4

0/6

1/8

1/7

1/8

Maxilla

1/13

0/19

0/10

2/13

2/19

4/13

5/13

4/19

Mandible

0/7

0/12

1/17

1/15

3/11

1/18

4/12

4/14

Maxilla

2/9

2/10

2/9

1/8

2/9

2/11

3/9

4/11

Mandible

0/6

0/6

1/8

1/6

2/7

2/8

1/7

2/7

Black
Fortress I

M

Maxilla

0/7

0/9

0/9

0/19

0/10

0/8

2/10

0/9

M

Mandible

0/5

0/7

0/7

0/8

0/7

0/7

1/9

0/8

Black
Fortress I

F

Maxilla

0/9

0/10

0/7

0/9

1/11

0/9

1/10

0/9

Vardbakh

Vardbakh
Dental Calculus

F

Position

Black
Fortress I
Vardbakh

F

Mandible

0/7

0/9

0/7

0/9

0/9

0/7

0/8

0/7

M

Maxilla

0/3

0/3

0/3

0/4

0/3

1/4

0/3

0/2

M

Mandible

0/3

0/4

0/4

0/3

0/3

0/4

0/3

0/3

F

Maxilla

0/7

0/6

0/6

0/7

0/7

0/7

0/6

0/6

F

Mandible

0/6

0/6

1/6

0/7

0/7

0/7

0/7

0/5

Maxilla

9/19

7/19

11/11

12/17

12/19

14/18

15/19

8/19

Mandible 7/17

10/12

10/17

14/15

13/18

12/18

14/19

7/14

Maxilla

4/9

6/11

5/7

5/8

6/9

7/10

6/10

5/11

Mandible

5/7

4/6

6/8

6/6

7/7

7/8

7/8

5/7
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a

b
Figure 7. Dental pathology (dental caries, antemortem tooth loss and dental abscess), (a) buccal view of left
mandible, (b) lingual view of left mandible. Vardbakh, burial 4.
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c
d

Figure 7. Dental pathology (dental caries, antemortem tooth loss and dental abscess), (c) occlusal view,
(d) pattern of wear in two lower incisors. Vardbakh, burial 4.

18

Anahit Khudaverdyan

A case of artificial cranial modification
So far, in the territory of contemporary Armenia, artificial cranial deformation has been observed in single individuals from the archaeological sites of Beniamin, Shirakavan and Karmrakar (Khudaverdyan 1997, 2009b, 2011). These skulls had an high form of the annular type
of cranial deformation. They had been bound with a 2cm-wide bandage, which had been tied
around the forehead, the parietal bones, and the squama occipitalis. Due to circular pressure,
the head had grown upward and had acquired an approximately cone shaped form, with an
apparent depression in the middle of the squama frontalis and a flattened squama occipitalis.

a

b

c
Figure 8. Artificial cranial modyfication, (a) lateral view, (b) location of points of pressure (headdress?) on skull,
(c) reconstruction of head bandaging. Vardbakh, burial 3.
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In addition, an artificially deformed cranium was observed in the skeleton of a mature
adult male from Vardbakh (Figure 8a). Some morphological changes to the neurocranium,
e.g., a strongly flattened, elevated, and elongated frontal bone; a shortened occipital bone;
and a flattened lower part of the squama occipitalis with a smooth relief suggest that the deformation may have been caused by a combined circular bandage that had exerted pressure
in the direction from front to back and from the upper to the lower part. The bandage had
caused shortening of the cranium and had enlarged its height; an oblique form of the so-called
annular type. In the crossing points of the sagittal and the coronal sutures, two depressions
(0.5–0.7mm) were observed (Figure 8b). Coupled with a pronounced flattening and slant of
the occipital bone, this finding suggests the use of a head-shaping device attached with ligatures to the cranium during childhood (Figure 8c). As the pressure of such bindings on a head
was long and severe enough to produce a bony reaction, it is possible to assume that the device
attached to the head carried out the role of a headdress (Khudaverdyan 2011)—an ornament
or a cult object, perhaps as a sign of social difference.
The use of artificial cranial modification in Armenia during Late Antiquity may have been
related to the emerging social complexity and attests to the need to differentiate among people, creating a niche for such a highly visual bodily marker (Khudaverdyan 2000, 2011).

Conclusion
The Shiraksky plateau was an ecologically favorable place for human populations as it offered
a diversity of products for a balanced subsistence. Palaeopathological examination revealed
that the inhabitants in this area in Late Antiquity were subject chiefly to trauma, osteoarthritis, and dental diseases such as abscesses and periodontal disease. Many individuals exhibited
trauma to the skull which may have been related to interpersonal violence (Khudaverdyan
2000, 2010). The population lacked oral hygiene. Dental abscesses have an important role
in infectious processes, as they are propitious for the development of the bacteria that cause
infection, not only in the alveolar bone but also in the rest of the body. Dental wear was
less severe at Black Fortress I, although dental abscesses and AMTL were more prevalent. In
contrast, periodontal disease and AMTL of the molars were more prevalent at Vardbakh, although the small sample size may be a factor. There was evidence for possible non-masticatory
dental wear in one individual from Vardbakh.
The Black Fortress I population was somewhat less prone to the development of osteoarthritis of the long bones than the people buried in the Vardbakh cemeteries. The explanation, perhaps, is related to the more strenuous physical activity undertaken by the people at
Vardbakh and/or differences in the age or sex of the populations. There was one individual
from Vardbakh displaying craniosynostosis and another with an artificially deformed skull.
Although the sample size was small in the case of both sites, bioarchaeological data from the
studied historical population of Black Fortress I and Vardbakh are useful in understanding the
lifeways of the ancient Armenian population.
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