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ABSTRACT

The excavations conducted at Van Castle Mound, East Anatolia, between 1987 and 2010 uncovered a total
of 328 human skeletons dating back to the Medieval period. Thirty trauma cases were identified within the
collection, constituting 9.14% of the entire population. Typology and distribution of the trauma among dif-
ferent sexes indicated that depression fractures, oblique fractures, comminuted fractures, and head defor-
mation were more frequently observed in male skeletons, while a post-fractural infection appeared only in a
female skeleton. Trauma cases were more common on post-cranial bones. In addition, a trepanned cranial
specimen belonging to a mature individual is identified in which grooving technique was performed. Most
of the observed trauma cases were related to heavy labor, unsafe working conditions, and challenges of eve-
ryday agrarian life. Previous paleopathological studies from the Medieval Van Castle Mound also indicates
an insufficient nutritation and high physical stress.
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1. INTRODUCTION

Trauma cases has been explained as the fractures
and wounds which cause the deformation of the
skeletons (Roberts & Manchester, 1995; Ortner &
Putschar, 1985; Ortner, 2003). Skeletal remains pro-
vide important and common paleopathologic fea-
tures from ancient to modern times. Complications
in social and biological lifetime depending on the
cultural and demographic structure have an effect
upon trauma variations and helped increase the
number of cases (Roberts & Manchester, 1995).
Therefore trauma cases can be instrumental in un-
derstanding the occupations, material cultures, liv-
ing environments, demographic structures, ancient-
economies, nutritional habits, and cultural traits of a
society. We can infer information about social struc-
tures including expressions of hostility or violence
among individuals and treatment and care condi-
tions of wounded persons. (Judd & Roberts, 1999;
Lovell, 1997; Judd 2004; Erdal, 2012).

The study on medieval Van Castle Mound popu-
lation focuses on the description and distribution of
trauma lesions on post-cranial (including femur, tib-
ia, fibula, humerus, ulna, radius, scapula, clavicle
and ribs) and cranial remains (including frontal, pa-
rietal, occipital, and maxilla) in terms of the frequen-
cy of different sex and age groups. Furthermore this
study seeks to better understand cultural and indi-
vidual habits of the medieval Van Castel Mound so-
ciety by examining the paleopathological and ar-
chaeological patterns marked on human skeletal re-
mains.

Anatolia has been a homeland for various cultures
and civilizations from prehistoric times to the pre-
sent day due to its unique geographical position as a
crossroads among the continents. Urartians, one of
these civilizations, existed between 6th to 9th centu-
ries BC around the Lake Van in eastern Anatolia.
Tushpa (Van), the capital of this civilization, was
located on the eastern coast of Lake Van. In the cen-
ter of Tushpa Van Castle sits on top of a conglomer-
atic rock hill surrounded by the most fertile agricul-
tural plain in the region. The area has a continuous
cultural heritage of 2800 years since the 9t century
BC through the end of World War 1. It was not until
1956 that Burney named this area ‘Van Castle” (Tar-
han, 1989, Tarhan and Sevin, 1991). Van Castle
Mound is located in the north of the castle with the
east-west orientation parallel to the citadel (Fig. 1)
(Konyar, 2011).

Lake Van, situated on the eastern Anatolian high
plateau close to the border to Iran is the fourth larg-
est terminal lake and the largest soda lake on earth.
Its water’s high alkalinity is caused by high car-
bonate concentrations, volcanic activities of Nemrut

and Suphan mountains, and subaquatic hyrothermal
exhalations (Kempe et al., 1991; Kaden et al., 2010).
The lake is uniquely located on complex tectonic ac-
tivity controlled by the collision of Afro/Arabian
plate from the south and the Eurasian plate from the
north. The regional environment at Lake Van is
characterized by a continental climate. It is ubicated
at the junction of the westerly jet stream, the exten-
sion of the subtropical high pressure system, and the
dry continental air masses of NE-Europe and Asia
making it climatically sensitive (McCormick et al,
2012). The local climate of Lake Van area shows a
strong seasonality with cold winters (December to
February) and warm summers (July to September).

2. SITE

The region of Van has been the home of many so-
cieties for thousand of years due to its geographical
location at the intersection of Anatolia, Middle East
and the Caucasians. Depending on the archeological
data the history of Van region goes to 15.000 BC
(Belli, 1975). Cultural and political history of the re-
gion is quite complex; including rapid turnovers of
ruling powers. The land from northern Syria to Lake
Urmia (including the province of Van) was ruled by
Hurrians from 4000 B.C to 2000 B.C. until the control
taken over by Urartians from 900 B.C to 600 B.C.
(Erzen, 1992; Cilingiroglu, 1988). Soon Persians
marched into the area and their occupation contin-
ued between 550 B.C to 331 B.C. Conqueror of the
Persian Empire, Alexander The Great, became a new
ruler of the area around 331 B.C. Once again after
Alexander The Great Van region was dominated by
another great empire; Romans. When the Roman
Empire collapsed, Van was invaded by Byzantiums
and Sassanids. Until the beginning of 7th Century,
Van region was ruled by Byzantiums, however be-
tween 2nd and 7th centuries Sassanids were in
charge. Khazar Turks and Muslim armies attacked
periodically to the region since 625 (Erzen, 1992).
Van region was ruled by Omayyads until the end of
the 7the century. After that, Abbasids took the con-
trol of the region until the end of 10th century
(Demir, 2004). During the Abbasids rule, there were
four different Armenian Kingdoms established in
the area; the Kars Bagratlilar1 (968- 1064), Tasirk
Bagratlilar1 (982-1044), Ani Bagratlilar1 (885-1045),
and on the eastern side of the Van Lake the Ardzruni
Principality (908-1021) (Mangaltepe, 2005; Kilig et al.,
2006; Karaca, 1996). Meanwhile, attacks of Turks on
Byzantium were increased. Armenian Prince of
Waspurakan Senekerim Ardzruni made a deal with
the Byzantium Emperor 1I. Basileios and left the city
to the Emperor (Ostrogorsky, 1995). The region was
ruled respectively by the Ahlatshahs, Eyyubs,
Harezmshahs until the arrival of Seljuks (13t centu-
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ry) (Turan, 1993; Turan, 1996). The Ottomans occu-
pied the area by 15% century until fall of the empire
(Kilig et al., 2006; Mangaltepe, 2005; Turan, 1993-
1996; Karaca, 1996).

Van Castle is approximately 1250 m in length, 70-
80 m in width, and 100 m in height, and it is situated
on conglomerate rock immediately on the eastern
shore of Van Lake. Van Castle Mound is placed on
the north of the castle and extends in an east-west

direction parallel to the citadel. The mound is ap-
proximately 750 m in length and comprises the
northern part of the famous Urartian capital of
Tushpa city (Fig. 1). Van Castle, the area of the Low-
er City and its surroundings, is the most fertile plain
of the region and it was inhabited during the Chalco-
lithic, Early Bronze Age, Early Iron Age, Middle and
Late Iron Ages (Urartian, Median and Persian peri-
ods), and medieval period.

Figure 1: Map showing the location of Van Castle Mound (white star) near the Lake Van in eastern Anatolia, including
the views from the castle at the bottom (Erkman & Surul, 2014).

The first archaeological excavations of Van Castel
Mound carried out between the years of 1989-1991
under the presidency of the Research Center of His-
tory and Archaeology of Van Region (at Faculty of
Letters, Istanbul Universty) with the scientific respon-
sibility of Prof. Dr. Taner Tarhan. Later, the excava-
tions of Van Castle Mound which was started again
under the presidency of Ass. Prof. Dr. Erkan Konyar
in 2010. It is still on progress today.

3. MATERIALS

The 328 skeletons included in this study were dis-
covered at the necropolis, in use from the medieval
period until the beginning of the twentieth century,
and were recovered from excavations that took place
between 1987 and 2010. The first portion of the mate-
rials, consisting of 145 skeletons, was unearthed by a
team directed by Prof. Tarhan and Prof. Sevin. Van
Museum management supervised the excavation
between 1987 and 1990 (Tarhan & Sevin 1991)(Figure
1). The remaining 183 skeletal specimens were re-
covered during excavations directed by Asst. Prof.

Dr. Erkan Konyar (Konyar, 2011; Erkman & Surul,
2014).

Grave dimensions differ from 0.50m to 1.30m in
depth formed in rectangular gutters with rounded
corners in clay deposits. Since the graveyards found
in the castle are smaller in size than the others it is
believed they re-used these graves by adding little
more of clay and bury another person on top of the
other one. This inlay had extended up to 2m in 1000
years. The skeletal remains are comparatively well
preserved when compared with the preservation
standards of other archaeological populations found
in Anatolia. There are primarily two different grave
types (Konyar, 2011):

1. Soil Graves

a) Without Cover Stone

b) With Cover Stone

c) With Cover Stone and Double Pits

2. Cist Graves

a) Stone Cist Grave

b) Mudbrick Cist Grave
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The date of the skeletal remains was determined
at the Beta Analytic Radiocarbon Dating Laboratory
(Florida) using a mass spectroscopy method (AMS -
Accelerator Mass Spectrometry Radiocarbon Da-
ting). The vertical section of the mound is around 2m
thick and samples (10 gr femur head bone collegen)

were taken from the indiviudals buried at the bot-
tom and top of the section. The results show that the
bottom layer of the graves is dated back to 1070 *
30BP and upper layers date 120+ 30BP, which indi-
cate a time range from 940/1020A.D to 1800/1940
AD.

M27

‘ TR
VAN KALES! NO’VUOU 2010

Figure 2: Human burials recoveredfrom the Van Castle Mound (Konyar 2011).

4. METHODS

Sex determination of individuals was primarly
based on sexually dimorphic traits of the pelvic bone
and skull (Acsadi & Nemeskeri, 1970; Bass, 1979;
Brotwell, 1981; Ubelaker, 1978; Buikstra & Ubelaker,
1994; Workshop of European Anthropologist, 1980).
No attempt was made to determine the sex of
subadults.

Estimation of age at deathin adults was deter-
mined based on pubic symphysis degeneration
(Brooks and Suchey, 1990; Todd, 1920), auricular
surface morphology (Lovejoy et al., 1985), and
changes on the sternal ends of the ribs (Iscan and
Loth, 1984; Iscan et al., 1985). Additionally, cranial
suture closure (Meindl and Lovejoy, 1985; Olivier,
1969) assisted with estimation of adult age status.
Estimation of age at death in young adults was de-
termined based on fusion of the medial clavicle, fu-

sion at secondary ossification centers (McKern and
Stewart, 1957; Scheuer and Black, 2000), rib heads
(McKern, 1957; Scheuer and Black, 2000), third molar
root mineralization, (Hillson, 1996) and sacral bodies
(McKern and Stewart, 1957; Scheuer and Black,
2000).

The degree of dental calcification and chronology
of dentition, (Buikstra and Ubelaker, 1994; Ubelaker,
1989; WEA, 1980), the length of the diaphysis in long
bones (White & Folkens, 1991; Brothwell, 1981), and
the degree of bone ossification (closure of epiphysis
and diaphysis) (White & Folkens, 1991; Brothwell,
1981; Scheuer & Black, 2000) were used in order to
determine the age at death of subadult individuals.

In this work, the term trauma is explained as the
injuries which causes the bone to deform partially or
in total. Trauma types are usually listed as fractures,
dislocations, bone injuries caused by drilling and
cutting tools and fire arms, soft tissue injuries, scalp
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scraping, amputations, strangulations, decapitations,
and trepanations. The evidence of traumatic injuries
were examined macroscopically using the methods
provided by Lovell 1997 and Waldron 2009 and the
Global History of Health handbook (Steckel et al.,
2006). Based on these guidelines, all fractures were
recorded by type and skeletal element. The location
of the injury, shape, color, dimensions and possible
complications on the skeletal element used to differ-
entiate premortem, perimorten, and postmortem
skeletal injuries. This study focused on injuries on
post-cranial bones (including femur, tibia, fibula,
humerus, ulna, radius, scapula, clavicle and
ribs) and cranium with all major bones (including
frontal, parietal, occipital, and maxilla). Adults were
classified into three age groups: young adult (18-30
years), middle adult (30-50 years), and old adult
(50+ years). The skeletal samples were compared
according to chronological period, age and sex.

5. RESULTS

Within the total assemblage of 328 individuals, 13
(3.96%) neonates, 78 (23.78%) infants, 60 (18.29%)

Eight different trauma types were observed in 24
individuals: trepanation, post-fractural infection,
oblique fractures, comminuted fractures, direct
traumas, head deformations, angular fractures, and
depression fractures (Fig. 3, Table 3). In total 30 indi-
viduals (9.14%), 10 (13.33%) female, 17 (19.76%)
male, and 2 (3.33%) children, show trauma cases out
of the entire sample. Additionally 60 % of trauma
cases were post-cranial and 40 % were cranial (Table
4). The prevalence of trauma in young adults was
6.66 %, in middle adults was 18 %, and in old adults
was 7 %.

Five individuals displayed signs of multiple
trauma. Cranial injures and post-cranial injures were
identified in both sexes. The frequency of trauma
was higher in male indiviudals than females. The
middle adult age group was exposed to trauma
more frequently than the other age groups. This pat-
tern represented in the Van Castle population is
commonly found in ancient Anatolian societies.

Table 1: Age and sexdistribution of the population at
Van Castle Mound.

. . . . 0 0
children (juveniles included), 75 (22.86%) female FSEXI ;\15 zz/g . NAGEt 11\; 3 9/60
. < (e emale . eonate .
adults, 86 (26.21%) male adults were identified, and
16 (4.87%) specimens remained unidentified (Table Male 86 | 26.21 Infant 78 | 23.78
1). 46.03 % of the population were within the age - :
) ° bop 8¢ [Uncertain | 16 | 487 | Children | 60 | 18.29
group of subadult (Erkman & Surul, 2014). Adults Adult
were grouped into one of three age categories (18-30 Adult 177 | 53.96
young adult, 30-50 middle adult and 50+ old adult). TOTAL 177 TOTAL 328
The analysis of the Van Castle Mound population
revealed the presence of 30 trauma cases (Table 2).
Table 2: Trauma types describedin the collection
q q q - 0 Spiral q
Code Sex and Age | Trepanation 0 Comminuted Oblique Head Myositis Direct Infection Angular
Religion Depression Fracture Fracture Fracture Deformation | Ossificans | Trauma Fra:tur Fracture
Female Coronal-Sagittal
VK602 Muslim S0+ Suture
Female Occipital-Left Left
VK216 Christian S0+ Temporal Parietal Costae
Female Frontal,
VK114 » 45-50 Nasal and
? Maxilla
Female .
VK144 Christian 30-40 Right Humerus
Male Left
VK16 Christian 0+ Metacarpal I
Male .
VK149 Christian 45-50 Right Femur
Female Right . s
VK157 Muslim 45-50 Fibula Right Tibia
Male . . .
VK158 . 40-45 Right Tuber Frontale Right Fibula
Muslim
. Parietal, Tem-
VK225 MMuzlliem 40-45 anC]{ ;flt iirll;;iletal poral and
5 Mastoid Parts
Male . Left
VK249 Christian 40-45 Left Clavicula Costae
VK269 Male | 5 49 Frontal
Muslim
Child .
VK378 Christian 4 Left Parietal
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Male Right
VK39 Christian | %077 Scapula
VK400 Fe“;ale ? Phalanx
VK503 Male ? Left Radius
VK605 Child =1 45 1, Left Femur
Muslim
VK023 Male 45-50 Ulna
Muslim
Female
VK89/48 Muslim 45-50 Costae
Male
VK89/37 Christian 35-40 Costae
VK91/185 Mfle 15-20 Left Humerus
Male
VK83 | o | 5055 Glebella
Male Left
VK89/34 ; 25-35 Paietal
VK90/149 Fe“;ale 55-60 Radius
VK90/221 Unk‘;"wn Frontal

Table 3: The number of trauma of the population at Van Castle Mound.

N n %
Male 86 17 19.76
Female 75 10 13.33
Children 60 2 3.33
Infant 78 0 0
Neonate 13 0 0
Unknown 16 1 0
Total 328 30 9.14

Table 4: Trauma frequenciesof skeletal elementsby agegroup in Van Castel Mound.

ELEMENT YOUNG ADULT | MIDDLE ADULT | OLD ADULT UNKNOWN %
(18-30 YEARS) (30-50 YEARS) (50+)
Cranial
Cranium | 1 | 7 | 3 | 1 | %40.00
Post-Cranial
Humerus 1 1 %60.00
Radius 1 1
Ulna 1
Scapula 1
Clavicle 1
Ribs 3 1
Femur 2
Tibia 1
Fibula 2
Metacarpal 1
Phalanx 1
TOTAL 2 (%6.66) 18 (%60.00) 7 (%23.33) 3 (%10.00)
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Number

3 3

1 1

UWI 1

Depression Fracture Angular Fracture Oblique Fracture

Comminuted Fracture Post-Fractural Infection

Direct Trauma Head Deformation Trepanation

EMale wFemale mUnknown wiChild

Figure 3: Distribution of trauma types in male, female, child, and unknown individuals.

In the Van Castle Mound population, probably a
grooving method lead to a case of trepanation that
was observed at the anterior of the coronal suture on
the left side of the frontal bone of an adult individual
(Van Kalesi 90-221, here after VK). However, it was
not possible to measure the trepanation hole since
nearly half was missing. The obvious bone neofor-
mation at the circumference of the hole suggests that
the operation was successful and the person had sur-
vived for some time after the treatment (Figs. 4a, b).

VK 90-221

A protrusion assumed to be the result of a trauma
was present above the glabella of the cranium of a
male aged 50-55 years (VK 89-13, Fig. 5a). A depres-
sion was observed on the cranium of a woman aged
over 50, at a distance of 0.5 cm where coronal and
sagittal sutures are connected. This depression could
have been caused by a strong blow from a blunt tool
(VK 602, Fig. 5b).

Figure 4: Grooving technique performed on the anterior of a coronal suture of the left frontal bone of an adult individual
( “ &dm exterior and “ b ftom interior views).
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VK 00602

Figure 5: A protrusion assumedto bethe result of a trauma was presenton the glabella of the cranium of an
adult aged50-55years (VK 89-13, Figure 7a). A depressionwas observedon the cranium of a woman agedover 50years
(VK 602),at a distance of 0.5cm where coronal and sagittal sutures are connected.

It seems that the individual managed to survive
the injury, as the fracture shows indications of heal-
ing. Two depression fractures on the cranium and a
head deformation were observed in a male aged 40-
45 years (VK 225, Fig. 6). The cranial depression frac-
ture was located close to the joint between left parie-
tal and occipital and also near the sagittal suture
connecting the left parietal to the right one. Examina-

tion of the form and structure of the trauma suggests
that it was most likely caused by a blunt tool. This
traumatic injury shows similarity with the one in
example VK 602. A weak cranium deformation was
also present in this individual. There was a slight
depression starting from the middle of the parietal
bones that ran through the temporal bone and whole
cranium, including the mastoid part at both sides.

Figure 6: Depression fracture on the parietals (a) and head deformation on the parietal and occipital regions (b) observed
on the skull of a male adult individual (VK 225).
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Other examples include fractures and fusion on
ribs of a male aged 35-40 (VK 89-37, Fig. 7a), addi-
tionally, a fused piece of the rib was observed in the
same individual (Fig. 7b). A healed rib fracture re-
sulting from a trauma was observed in a female aged

c VK89-48

45-50 years (VK 89-48, Fig. 7c). There were angular
fractures on the left rib of a male aged 40-45 years
(VK 249, Fig. 7d) and a female aged over 55 years
(VK 216).

b VK249

Figure 7: Costae fractures, a and d)- fused costae examplesof a male adult individual (VK 89-37,b)- Angular fractures on
the left costae of a male adult individual (VK 249,c)- A healed costal fracture after a traumatic injury observedin a
female adult individual (VK 89-48).

An oblique clavicular fracture was obseverved in
the male aged 35-45 years (VK 249). The analysis of
the fracture implies that the trauma was caused by a
strong pressure on the left side of the body or a seri-
ous accident effecting the left rib and clavicle. To a
certain degree this male’s injuries healed, albeit not
to their original condition, but he managed to sur-
vive.

VK 91-185

In another case, a fracture resulting from a trauma
in the left humerus of a male aged 15-20 years was
observed (VK 91-185). The bone had developed to
such an extent so as to shelter the fractured upper
part of the bone, as displayed in Fig. 8. This type of
fracture must have been the result of a very serious
accident.

Figure 8: A fracture after a traumatic injury observedin the left humerus of a young male individual (VK 91-185).

Myositis ossificans was identified in the right fe-
mur of a male individual aged 45-50 years (VK 149).
The lesion initiated at approximately 4 cm below the

trochanter minor. In this case there was a bone-like
tissue formed in the muscle because the injury was
not properly taken care of. Untreatement contusion
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and hematoma is very common complication in this
type of injuries. Probably, this complication must

have caused pain and difficulty in standing while
working during his life (Fig. 9).

Figure 9: A comminuted fracture observedon the right femur of a male adult individual (VK 149).(Scalebar is 5¢cm).

VK 00157

Figure 10: Post-fractural infection on the right tibia and oblique fracture on the right fibula are observedon the
material of a female adult individual (VK 157).

There was a spiral fracture on the left fibula and
tibia of a female individual aged 45-50 years (VK
157). This spiral fracture caused by rapid and ag-
gressive turning of the lower leg while the foot is
stationary. The spiral fracture observed on the fibula
was probably infected and therefore fused abnor-
mally, resulting in a reduction of the bone length.
The spiral fracture of the tibia was also infected,
leading to partial deformation of its anatomy (Fig.
10).

In addition to above findings, dental health as-
sessment of individuals indicates the presence of
alveolar bone loss with high percentages (47.73% of
males and 29.41% of females), antemortem tooth loss
(21.93 of males and 14.232% of females), tooth
plaque (52.43% of males and 41.33% of females), hy-
poplasia (21.48 of males and 39.73% of females), den-
tal caries (11.51% of males and 12% of females), and
relatively high wear rates (especially in male indi-

viduals) among the mature individuals (Gozliik et
al., 2003).

6. DISCUSSION

The observed trauma cases comprise 9.14% of the
entire sample and were most frequently observed in
post-cranial bones (Table 3). Most post-cranial frac-
tures are a result of daily activities and fracture fre-
quencies are more likely to reflect lifestyle (Lovell,
1997). In general, fractures on arms (VK 249) are a
typically result of falls onto a shoulder or out-
stretched arms. They have also been attributed to
carrying heavy objects or being kicked by an animal
(Waldron, 2009; Agnew et al., 2015). Agriculture and
livestock farming could create specialized roles as
shepherds, horsemen, and hunters (Agnew et al,
2015). Since the livestock farming was very common
in this region, it is believed that some injuries (VK
91-185) was attributed to farming activities with
large animals and falls. Most probably, individuals
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were not able to get medical treatement, however
there are signs of healing and person was forced to
move his left arm during the his life. Work related
cranial fractures are common in agrarian economies,
however we can not rule out the possibility of an
inter-personal violence (VK 602 and 225) that more
oftenly associated with the cranial fractures in the
literature (Lovell, 1997; Erkman, 2008). Additionally
a slight depression starting from the middle of the
parietal bones that ran through the temporal bone
and whole cranium, including the mastoid part at
both sides of the sample VK 602. We assume that
this depression may have resulted from a cultural
application of head binding. Since the evidence does
not provide sufficient information we decided not to
speculate.

The distribution of trauma between the sexes
demonstrates that fractures and deformations were
found more frequently in males. Males are expected
to exhibit higher overall frequencies of trauma, be-
cause there is a strong assumption that suggests
males tend to get involved in more physically de-
manding and risky jobs than females (Judd, 2004). It
is evident from the specimens labeled VK 157 (Fig.
10) and VK 91-185 (Fig. 8) that some people of the
Van Castle Mound had not received proper treat-
ments during healing periods. This condition im-
posed great harm to the bone and the individual
might have had great difficulties during the infection
period.

The presence of 30 diverse trauma cases in 328 in-
dividuals and their occurrence mainly in individuals
aged middle adult (30-50 years) generally points to
the presence of a labor-intensive workforce. The
bone fractures were often the result of accidents or
strong impacts considering the typology of the
trauma cases. As can be illustrated from other trau-
ma cases, males of the Van Castle population experi-
enced injuries originating from heavy outdoor work
or accidents. The differences in distribution of trau-
ma cases between sexes could depict a labor division
in which males were responsible for heavy outdoor
activities, while females were responsible for indoor
activities in general. This may explain why the
males” bones were more prone to trauma than the
females” when performing their daily activities in
Van Castle society. Generally as in the other Middle
Age Anatolian Societies, it is being thought that the-
se traumas are the results of the injuries in doing
agricultural practices. Additionally it has been sug-
gested by some previous studies that male individu-
als may have been more exposed to injuries from
various aspects of their life, such as inter-personal
conflict, horse riding, hunting, carrying heavy ob-
jects, working with large draft animals in agrarian

economies (Djuric et al., 2006; Slaus, 2012; Waldron,
2009; Judd & Roberts, 1999; Agnew et al., 2015).

Since the Neolithic time, the practice of trepana-
tion is known in ancient Anatolian societies and it
became an increasingly common practice during the
Byzantine period in Anatolia (Erdal and Erdal, 2011).
In Eastern Anatolia trepanation was observed in four
different societies; Van-Karagiindtiz, Hakkari, Van-
Dilkaya Urartu, and Van Castle Mound. However,
while the boring and cutting method was the com-
mon practice in the first three societies, usage of the
grooving trepanation technique was only observed
in the Van Castle Mound specimen. In Anatolia, the
grooving trepanation technique was performed first
in Kurban Hoyuk (~7000 BP) followed by Karatas
(2700-2300 BC), Kucukhoyuk (2600-2400 BC),
Kultepe (Colony Period), and Gordion (Roman Peri-
od) societies (Erdal and Erdal, 2011). Due to its tech-
nicality the grooving method was easy to practice,
and it was the most frequently used trepanation
technique in Europe (Lopez et al., 2011). Spatial and
chronological distribution of trepanation techniques
is somewhat heterogenous in Anatolia (Erdal and
Erdal, 2011). Different trepanation techniques were
performed during different time periods in geo-
graphically proximate societies. Cranial trauma, tu-
mors, and training were the main purpose of trepa-
nation practice in Anatolian societies. Different ar-
guments propounded to explain the purpose of the
trepanations, but solid evidence supporting the
magico-therapeutic use is yet to be discovered (Erdal
and Erdal, 2011; Zanello et al. 2015).

Prevalence of antemortem tooth loss, alveolar
bone loss, tooth plaque, hypoplasia, and dental car-
ies offer clear evidence of a high level of periodontal
diseases in Van Castle Mound population. It is wide-
ly accepted that archaeological societies showing
evidence of high plant carbohydrate consumption
also show high rates of periodontal disease and
tooth loss (Larsen, 1995; 1999).The combined mortal-
ity rate of infants and children (under five years)
revealed in our study was high (46.03%) and similar
to the rate in less developed countries today. Early
termination of lactation in mothers due to insuffi-
cient nourishment leads to a decrease in the infant’s
nutrition, which was one of the most important
causes accountable for infant deaths.

7. CONCLUSION

Van Castle Mound population form the medieval
time in Anatolia, as expected, show typical charac-
teristics of an agrarian society. Trauma cases and
ither archaeological evidences from the site support
that our population participated in agricultural ac-
tivity and heavy labor (Gozliik et al., 2003; Erkman
and Surul, 2014; Konyar, 2011). Trauma cases more
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frequent in male individuals, which suggests that
males were more actively involved working in the
fields than females in a medieval agrarian society at
Van Castle. Agriculture has been identified among
the most dangerous occupations at its origin and
remains so to this day. Medieval farming would
have been no different, and those dangerous repeti-
tive activities increased the potential for injury
(Slaus, 2012; Judd and Roberts, 1999; Agnew et al.,
2015). The lack of proper treatment of a damaged
bone is generally interpreted as that the population
suffers from insufficient socioeconomic resources
and health services. This phenomenon is seen more
clearly in fracture incidents accompanied with infec-
tions in some individuals (Figs. 7, 8, 9). However,
even though people with trauma were not treated
properly, it was not the cause of death. Healing
marks in the bones support this conclusion. Addi-
tionally, bone neoformation at the circumference of
the hole indicate that individual (VK 90-221) with
trepanned skull survived for sometime, it seems like
the grooving operation was successful (Figs. 4a, b).
On the basis of this, paleopathological evidences
of the cranial and post-cranial remains such as porot-
ic hyperostosis, cribra orbitalia, osteophytes, schmorl
nodes, osteoarthritis and tuberculosis also from the
medieval Van Castle Mound showed that studied
population was living under higher physiological
stresses, poor living conditions, the farming com-
munity with a low socio-economic structure, which
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is also very indicative of an agricultural population
(Gozluk et al., 2003). Approximately 28% of the Van
Castle Mound population died before the age of one
year (Table 1). Furthermore, as a segment, infants
and children in the medieval Van Castle Mound
population was the first to experience adverse health
conditions and mortality in reaction to environmen-
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Consequently, climate change history of Van Cas-
tle Mound is well in accord with the data cataloged
by Telelis (2005) and Stathakopoulos (2003) and re-
cently updated by McCormik et. al (2012) and Hal-
don et al., (2014). This historical data indicates repet-
itive records of severe winter, extreme cold, floods
and long years of drought and famine periods be-
tween 873 to 1096 AD in eastern Anatolia and Ar-
menia. This time range corralates with the bottom
level of the Van Castle mound which is dated 940 to
1020 AD. Upper level of the mound is dated
1800/1940 AD and climate dynamics were very simi-
lar today. Considering our findings, we feel comfort-
able to argue that the Van Castle Mound people
were subject to heavy labor and unsafe working
conditions to obtain food from sources seasonally
and were unable to keep sufficient stores under the
influence of erratic and harsh environmental condi-
tions.
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