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Abstract
During a rescue excavation campaign in 2017, human osteological remains were discovered in the Timișoara - Freidorf
archeological site, which based on funeral inventory were attributed to Sarmatian and Gepidic cultures. The main
purpose of this paper is to perform an anthropological analysis of the 5 Sarmatian subjects discovered within this
archaeological research. Specific morphological aspects were used to determine height, sex, age at death, non-metric
traits, musculoskeletal markers or pathologies. It was determined that the subjects are 2 subadults and 3 adults at time
of death: 1 male, 2 females and 2 with the sex undetermined due the immature age. Morphologic traits observed on
these skeletons such as the septal aperture, Allen’s fossa, hyperdorsiflexion facets, Schmorl's nodes, Allen’s fossa and
Charles’ facet, may give a clue of the lifestyle and the intensity of physical activities from the Migration Period.
Keywords: epigenetic traits, Migration Period, musculoskeletal markers, non-metric traits, osteological pathologies.

1. INTRODUCTION
Sarmatians are migratory people of Iranian origin arriving in the Central Danubian Basin during the
Migration Period and came from the North - Pontic region (Bârcă and Symonenko, 2009). Although
the physical anthropological studies are on the rise in Romania, there are still a few publications on
this population in the last decade (Oța and Comșa, 2012; Radu and Szeredai, 2014; Simalcsik,
2018). In Timiș County there are a few archaeological sites that have Sarmatian human remains.
Many graves were found in Foieni (Grumeză, 2011) and Sânnicolau Mare (Bejan et al., 2011), but
they were not anthropologically studied. A detailed analysis was made on a Sarmatian human
skeleton discovered in Gelu (Gârleanu, 2015) and a study of dental anthropology, concerning
malocclusions was made on a specimen from Timisoara – Freidorf site, found in 2017 (Beschiu et
al., 2019). During a rescue excavation that took place in Timișoara - Freidorf site in 2017, a series
of human osteological remains were discovered, dated back to the 4th and 5th century AD (Timoc et
al., 2017). The archaeological research on this site started in 1982 with the first record of human
osteological remains pointed out by Gh. Lazarovici, F. Resch and C. Ghermann. Although the
remains were not liable to a cultural affiliation due to a lack of funeral inventory, a short
osteological analysis was made on those bones (Lazarovici et al., 1983). The excavations continued
in 1984, 1986 - 1993 and 1994 - 1998 with only the mention of Germanic graves dated from the 4th
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and 5th century AD (Mare, 2000). Gál (2011) made an anthropological analysis of 3 specimens that
belong to hun - gepidic period excavated during a campaign that took place in 2006 and TorokOance et al. (2020) reported a rare co-occurrence of anatomical variations of the first cervical
vertebra and the occipital in a Gepidic specimen with artificial cranial deformation excavated
during 2017 campaign.
The purpose of this study is to perform a complex anthropological analysis of the Sarmatic human
remains exhumed in 2017 from the archaeological site Timișoara - Freidorf (Timiș County from
West Romania), including the state of the samples and the osteological inventory, estimating the
height of individuals, the biological age, identification of the sex, the osteological pathologies,
nonmetric traits and musculoskeletal markers.
2. MATERIALS AND METHODS
The analyzed osteological material was excavated from the archaeological site Timisoara - Freidorf
(RAN code 155252.05) during the rescue excavation campaign from 2017, by a team of researchers
from the National Museum of Banat. The archaeological site is situated in Timișoara (West of
Romania), at the South edge of the city as a part of the Freidorf neighborhood.
The cultural affiliation of the analyzed subjects was determined by archaeologists based on the
grave goods and the identification number of the subjects used in this paper is the same as the ones
from the archaeological report (Timoc et al., 2017). The anthropological research started with the
recording of the preservation level of the bones surface, rating from 1 to 5 according to Brickley
and Mckinley (2004). The skeletal inventory and siding were recorded according to White and
Folkens (2005) and the completeness score of the skeleton followed the methods of Buikstra and
Ubelaker (1994).
Stature has been estimated using the line of organic correlation (Sjøvold, 1990). Sex determination
was made using os coxae morphology (Phenice, 1969; Buikstra and Ubelaker, 1994; Canty et al.,
2016) and cranial morphological traits (Buikstra and Ubelaker, 1994; White and Folkens, 2005).
Age at death was determined using aspects from the innominate bone (Todd, 1921; Lovejoy et al.,
1985; Katz and Suchey, 1986; Brooks and Suchey, 1990; Buikstra and Ubelaker, 1994), wear and
development of the dentition (White and Folkens, 2005), cranial sutures closure (Buikstra and
Ubelaker, 1994; White and Folkens, 2005) and epiphyseal closure (White and Folkens, 2005).
Nonmetric traits, also known as discrete or epigenetic traits, were recorded using the methods of
Singh (1959), Pandey and Singh (1990), Buikstra and Ubelaker (1994), Mann and collaborators
(2016), Prasad and Rajasekhar (2018).
Identification of pathological conditions that leave traces on the bone was made according to
Buikstra (2019) and Lovell (1997). Scoring entheseal changes were made using the standard
method proposed by Mariotti et al. (2007) for 23 postcranial entheses.
3. RESULTS AND DISCUSSIONS
We identified 5 skeletons: 2 females, 1 male and 2 subadults with unidentified sex due to immature
age. A detailed description was made for each individual, about the osteological inventory of the
skeletons, osteological pathologies, epigenetic traits and entheses scoring.
In table 1 we present the preservation grade of bone surfaces, the level of completeness expressed
as a percentage, taphonomic changes, stature, sex determination and estimation of biological age.
Among the most common observed taphonomic changes were erosions and exfoliation of the bones
that can be influenced by the soil from the grave, age at death, grave distribution or heat (White et
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al., 2011). The majority of the fractures and fissures observed on this series of skeletons are post
mortem and were produced by the excavation, transport and deposit process. Green stains on the
bone that represent the effect of the metal objects interred with the analyzed remains, usually copper
(Buikstra and Ubelaker, 1994), were recorded on subjects 155, 128 and 266.
Table 1. Summary of the anthropological findings for the studied samples
Surface
preservation
(grade)

Completeness
(%)

Taphonomic
changes

Stature
(cm)

155

1

> 75 %

erosion
green color

158

1

> 75 %

185

4

266

320

ID

Position
in situ

Sex

Biological
Age

164.9 ±
4.73

♀

18 – 20

Supine – Fig. 1A

erosion
fissures
green color

157.1 ±
4.64

♀

20 – 34

Supine – Fig. 2A

25 – 75%

erosion

-

-

12 – 13

Supine – Fig. 3A

1

> 75 %

erosion
exfoliation
green color

178.2 ±
4.60

♂

20 – 34

Supine – Fig. 4A

4

< 25%

erosion

-

-

5–7

Supine

Individual no. 155
Skeletal inventory (figure 1B). The skull is in good condition, all the bones are present except for
the occipital bone which is represented by the basilar part and occipital condyles. Thoracic vertebra
T11 and the coccyx are missing, the rest of the backbone is complete. Thoracic skeleton and
shoulder girdle are poorly represented, the bones are incomplete or missing. Os coxae is poorly
represented (less than 50% of the bone) but it has the greater sciatic notch presented on the right
side and a fragment of the right auricular surface. All long bones were identified. Except for a
proximal phalanx from the foot, the rest of the bones from hand and foot are missing. The dentition
is complete.
Epigenetic traits (appendix I). Septal aperture (figure 1D), supraorbital notch, infraorbital suture,
multiple zygomaticofaciale foramen (2 on the left side) and Allen’s fossa (figure 1E). Septal
aperture may permit hyperextension of the forearm and may be a predisposing factor to distal
humerus fractures (Tubbs et al., 2016).
Osteological pathologies. Schmorl’s nodes (figure 1C) are present on a considerable number of
vertebrae (T6, T7, T8, T9, T10, T12, L1, L2, L3, S1) and may be indicative of trauma due to
physical stress or the vertebral morphology (Lai and Lovell, 1992; Pfirrmann and Resnick, 2001;
Plomp et al., 2015).
Entheses scoring (appendix II). Medium developed entheses are described on the clavicle
(ligamentum trapezoideum, musculus pectoralis major, musculus deltoideus), humerus (musculus
latissimus dorsi / teres major), ulna (musculus triceps brachii) and tibia (musculus soleus). A strong
development is observable on ulna - musculus supinator.
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Individual no. 158
Skeletal inventory (figure 2B). The skull is fragmented post mortem and presents different degrees
of taphonomic modifications, including green coloring (figure 2D) of some parts due to grave
goods. Neurocranium is represented by the frontal, sphenoid, parietals, occipital (the basilar portion
with occipital condyles) and temporals. Viscerocranium is lacking some elements, being
represented by mandible, maxillae, zygomatic and vomer. The backbone is almost complete except
for the coccyx bone. Thorax is fragmented and incomplete. Shoulder girdle is represented by
complete clavicles and scapulas that are incomplete and fragmented. Os coxae is complete but with
slight erosions and fragmentation. The long bones are all present, with some erosions at epiphysis.
The small bones from the hands and foot are well preserved with a great part of them being
recovered from the site. From the dentition are missing: RI2, LC1, LM3 (lost post mortem).
Epigenetic traits (appendix I). Although the skull is fragmented and some small parts are missing, 3
sutural bones have been identified (figure 2C). The shape of the articular surfaces of the talus for
calcaneus is type B (right) and articular surfaces of calcaneus for talus (bilateral) is type B1.
Osteological pathologies. LM1 present caries in the mesial part of the crown. The incidence of
caries in humans is influenced by their diet and sex. The occurrence is higher for females than
males and that is regardless of the culture or chronological period (Lukacs and Largaespada, 2006).
The lower incisive present dental calculus. The studied specimen presents hypodontia, missing RI2,
LI2, RI2, LI2 and LM3. Hypodontia (figure 2E) is a common dental developmental anomaly and
genetically controlled in humans (Symons et al., 1993).
Entheses scoring (appendix II). The subject has a series of strongly developed entheses: clavicle conoid ligament, musculus deltoideus; humerus – musculus pectoralis major, all on the left side. It
can also be observed a medium degree of entheses development on the rest of the skeleton except
the foot. The deltoid and the pectoralis major muscles act together in movements like flexion and
medial rotation of the arm, which are involved in lifting (Griffith, 2013).
Individual no. 185
Skeletal inventory (figure 3B). Frontal is fragmented and incomplete, from the occipital was
recovered only one occipital condyle, parietals are poorly represented, temporals are fragmented
with the mastoid process eroded, the left zygomatic, maxillae and mandibulae are fragmented and
incomplete. All the vertebrae are missing. Clavicula is fragmented, the pelvic girdle is missing. The
long bones present strong epiphyseal erosion; well preserved are the diaphysis of humerus, radius,
femur and tibia. We identified an unfused distal epiphysis of the right femur and an unfused
proximal epiphysis of the humerus.
The small bones of the hand and foot are poorly preserved. All the permanent teeth are erupted
except for the RM3, RM3 and LM3 (figure 3C).
The poor preservation condition of the subject did not allow us to record epigenetic traits,
osteological pathologies or to score the entheses.
Individual no. 266
Skeletal inventory (figure 4B). The frontal, occipital and parietal bones are complete but
fragmented. The mandible is almost complete, with only one fragment from the left coronoid
process missing. It is present the right zygomatic, the maxillary bone is incomplete and the rest of
the viscerocranium is strongly fragmented. Dentition is almost complete, missing RM1 (intra-vitam)
and RI2 (post-mortem). Innominate bone on the right side is fragmented with a greater sciatic notch
and pubic symphysis intact, auricular surface fragmented but with the specific characters
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recognizable. The left side of the innominate bone is complete, with a slight erosion on the ischial
tuberosity. The humerus, ulna, radius, femur and fibula are complete, presenting only slight erosion
especially at epiphysis regions.
Epigenetic traits (appendix I). From the skull and postcranial skeleton, we identified: infraorbital
foramina, incomplete closure of the transverse foramen from atlas, a double transverse foramen at
sixth cervical vertebrae, squatting facets on distal tibia (figure 4E) and talus, and the presence of
Charles facet (figure 4D) on distal femur. Articular surfaces of the talus corresponding to the
calcaneus are type B1 and the calcaneus talar articular surfaces are type BI.
Osteological pathologies. The Schmorl’s nodes (figure 4C) are observable at seven thoracic
vertebrae and at the first lumbar vertebra. On the anterior part of the left femur inferior epiphysis
and superior epiphysis of left tibia, were recorded peri mortem transverse marks.
Entheses scoring (appendix II). Strong development of the enthesis are recorded for clavicula –
conoid ligament, musculus pectoralis major and musculus deltoideus.
Individual no. 320
Skeletal inventory. The poorly represented skeleton allowed us to record just a few data regarding
this individual. About half of the frontal bone was recovered, also fragments from parietals,
occipital and mandible. There are small fragments of clavicle, ribs and vertebrae. The long bones
are represented by diaphysis of the humerus (bilateral) and the middle part of the diaphysis of the
left femur. The dentition recovered is represented by 7 decidual and 17 permanent teeth having
different degrees of eruption.

Figure 1. Individual no. 155: A – in situ, B- skeletal inventory, C –vertebrae with Schmorl’s node, D – sepetal
aperture on distal epiphysis from the right humerus, E – Allen’s fossa on the neck of the femur
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Figure 2. Individual no. 158: A – in situ, B – skeletal inventory, C – posterior view of the skull with sutural bones, D
– green coloring on the right mastoid process, E – inferior view of the maxillary presenting hypodontia

Figure 3. Individual no. 185: A – in situ, B – skeletal inventory, C-posterior view of the left maxilla
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Figure 4. Indiviual no. 266: A – in situ, B – skeletal inventory, C – Schmorl’s nodes on a thoracic vertebra, D –
posterior view of the left femur with Charles facet, E – squatting facets on distal epiphysis of the left tibia

Non-metric traits and entheses
The morphoscopic observations on the osteological remains from this study revealed a diverse
series of non-metric traits, but the small number of analysed subjects does not allow a
generalization to the Sarmatic population from this geographic region. Non - metric traits (also
called epigenetic, discrete, or discontinuous morphological traits) represent small variations of the
bone and teeth (White et al., 2011). The origin of each variation is debatable, with influence from
environmental factors, genetic inheritance, sex, age, historical time and bilateral asymmetry
(Corruccini, 1974; Trinkaus, 1978). Supraorbital notch was observed on the subject no. 158 and it
appears to be influenced by the climatic condition being more common in individuals from warm
climate areas (Tomaszwska, et al., 2012; Tomaszwska, et al., 2013). The presence and number of
zygomatico-facial foramina varies among individuals and appears to be population specific (Aksu et
al., 2009). In this study were observed at individual no. 155 2 foramina on the left side.
Sutural (Wormian) bones could be found at the individual no. 158. The reason why Wormian bones
form is unclear but it is believed that it may have environmental (including intentional cranial
deformation), pathological or genetic influence (Bellary et al., 2013). Septal aperture formed on the
distal humerus, was found on subject no. 155. The cause of this non-metric trait has been widely
discussed with suggestions that its appearance is influenced by genetics, biomechanics of human
movement, bone robusticity, osteoporosis and osteoarthritis (Myzska, 2015). Allen's fossa observed
at subject no. 155, is a morphological change of the femur that appears at horse riders that may be
related with a repeating hyperflexion of the hip (Anđelinović et al., 2015). According to some
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studies it has an incidence that is age related (Finnegan, 1978; Stirland, 1996), other studies
consider them in a category of epigenetic traits that are “induced by environmental factors and / or
behavior” (Voisin and Condemi, 2013). The tibial and talar squatting facets that could be identified
on subject no. 266, are connected to environment and behaviour (Voisin and Condemi, 2013) and
they are a response of the hyper-dorsiflexion of the joints corresponding to the ankle and knee.
Some studies suggest that squatting facets may be influenced by prolonged standings or longdistance walking on hard surfaces (Ari, 2003). Another feature present on the subject no. 266,
which is in strong connection with the hyperdorsiflexion position is the Charles facet (Madhu et al.,
2013).
The shape of articular surfaces of talus that corresponds to calcaneus and vice versa can be
genetically induced but can also be influenced by differences in the gait and cultural habits
(Bunning and Barnett, 1965). Also found in this study in two subjects (266 and 158) is type B of
articular surfaces of calcaneus, which is the most common type found in populations of different
genetic heritage (Boyan et al., 2016). Studies of various authors on incidence of the type of talus
articular surfaces, show that type B is more common (Boyan et al., 2016). Our findings correspond
to this, where it was possible to be recorded, talus surface is type B (B2 – 266, B1 – 158).
The study of entheses changes from human osteological remains, discovered in archaeological
context, is a method to identify the intensity of possible daily physical activities of past populations
(Molnar, 2006; Mariotti, 2007). The musculoskeletal markers that we recorded are not conclusive
on the reconstruction of the past physical activities of the studied subjects, due to lack of complete
skeletal surface preservation, in most cases. Where it was possible to record the entheses scoring,
the high degrees are more common on the functional complex belonging to the shoulders, elbows
and forearms of the studied subjects.
4. CONCLUSIONS
The information from the present study contributes to enriching the knowledge about Sarmatians,
taking into account that there are only a few anthropological analysis of this population from the
western part of Romania. Although it cannot be generalized to the entire population, this analysis
reveals various indicators of stress experienced by members of the population, including several
pathologies, both osseous and dental.
The Schmorl’s nodes were observed on multiple vertebrae from two subjects. Additionally, in one
case these nodes are associated with the septal aperture and Allen's fossa, other possible indicators
of the various physical stressors experienced by the individual. The Allen’s fossa appears in horse
riders and it may give us a clue about a cultural custom of these ancient people. In another case, the
nodes are associated with squatting facets and Charles facet, which correlated, can be an indicator
for prolonged standings in a hyperdorsiflexed position or long-distance walking. Dental pathologies
are represented by a small number of caries, hypodontia, dental calculus and one case of teeth lost
ante-mortem.
Further studies are needed to better understand the lifestyle, diet and health problems of the
Sarmatians.
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APPENDIX I. The list of epigenetic traits, where: A = absent trait; P = present; C = complete; NR = not recordable;
L = lateral; M = medial; X = missing bone
No. 155
NONMETRIC TRAITS
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Supraorbital foramina
Supraorbital notches
Infraorbital suture
Multiple infraorbital foramina
Zygomatico-facial foramina
Parietal foramina
Sutural bones
Condylar canal
Mastoid foramen
Atlas – bridging
Accessory transvers foramina on C3-C7
Septal aperture
Allen’s fossa
Charles’s facet
Squatting facets on distal tibia
Squatting facets on talus
Talus – the medial articular surface
extension
Talus – trochlear extension
Talus –articular surface for calcaneus
Calcaneus –shape of talar articular surface

left

rig
ht
A
A
1
1
P-C P-C
1
1
2
1
A
A
NR
X
X
X
X
A
X
A
P
P
P
A
A
X
X
X
X
X
X
X
X
X

X
X
X

No. 158

No. 266

left

right

left

A
1
X
X
1
A

1
1
X
A
1
X

A
NR
NR
NR
X
A

P
X

A
A

righ
t
A
A
NR
3
1
A

P (3)
P
A

A

A
A

P
A
A
C6

X
A
A
A
X
X

X
A
A
A
A
P

A
A
P
L+M
L
P

A
A
A
L+M
X
X

X
X
Type BI

A
Type B1
Type BI

A
Type B2
Type BI

X
X
X
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APPENDIX II. The result of entheses scoring, where: X = missing bone; NR = Not recordable; 1a = extremely low
development; 1b = low; 1c = medium; 2 = high; 3 very high
M155

STUDIED AREA

M158

M266

left

right

left

right

left

right

1

Scapula-m. triceps brachii

NR

NR

1b

1c

1a

1a

2

Clavicula- costoclavicular ligament

1a

1a

1b

1b

1c

1a

3

Clavicula- conoid ligament

X

1b

2

1c

1c

2

4

Clavicula- trapezoid ligament

X

1c

1b

1c

1b

1c

5

Clavicula- m. pectoralis major

1c

1b

1b

1c

1c

2

6

Clavicula- m. deltoideus

X

1c

2

1c

1c

2

7

Humerus- m. pectoralis major

X

1b

2

1c

NR

NR

8

Humerus- m. latissimus dorsi/teres major

X

1c

1b

1b

NR

NR

9

Humerus- m. deltoideus

NR

NR

1b

1b

1b

1a

10

Humerus- m. brachioradialis

NR

NR

NR

NR

NR

1c

11

Radius- m. biceps brachii

NR

NR

1b

1b

1c

NR

12

Radius- m.pronator teres

NR

NR

1a

1b

1a

1a

13

Radius- interosseous membrane

NR

NR

1a

NR

NR

1a

14

Ulna- m.triceps brachii

1c

NR

NR

NR

NR

NR

15

Ulna- m.supinator

NR

2

1c

1c

1b

1c

16

Ulna- m.brachialis

1b

NR

1c

1c

1c

1c

17

Femur- m.gluteus maximus

NR

NR

1c

1a

1a

1a

18

Femur- m.vastus medialis

NR

NR

1c

1c

1a

1a

19

Femur- m.iliopsoas

NR

NR

NR

NR

1b

1b

20

Patella- quadriceps tendon

X

X

X

X

1c

X

21

Tibia- quadriceps tendon

NR

NR

NR

NR

NR

1b

22

Tibia-m.soleus

1c

1c

1a

1a

1b

1a

23

Calcaneus- Achilles tendon

X

X

NR

NR

1b

NR
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