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2 Museum of Dacian and Roman Civilisation, 330005 Deva, Romania
3 National Institute of Research Development for Physics and Nuclear Engineering

“Horia Hulubei” (IFIN-HH), 077125 Măgurele, Romania
* Correspondence: simina.stanc@uaic.ro; Tel.: +40-748-036-477

Abstract: Early Neolithic communities penetrated in southwestern Transylvania and were established
in the Mures, Valley where they found suitable territories for domestic animal herds and probably plant
cultivation. The present study tries to answer questions related to the beginnings of the neolithisation
in this area, from an interdisciplinary perspective, valuing archeozoologically and archeobotanically
the Starčevo-Cris, site of Soimus, -Teleghi (Hunedoara County), dating to the 7th–6th millennium BC.
Animal skeletal remains and phytoliths are the proxies analysed in this paper, offering data about the
palaeoeconomy and palaeoenvironment of the Early Neolithic settlement. In the archaeozoological
samples, the remains coming from domestic mammals are the most frequent, being identified as
cattle (Bos taurus), sheep/goat (Ovis aries/Capra hircus), pig (Sus domesticus), and dog (Canis familiaris).
The fact that pig remains are almost absent in the samples is significant, suggesting a mobility of
the evaluated communities. The skeletal remains of wild mammal species are rare, belonging to red
deer (Cervus elaphus), roe deer (Capreolus capreolus), aurochs (Bos primigenius), wild boar (Sus scrofa),
and polecat (Mustela putorius). The strong dominance of grasses is attested through the phytoliths’
assemblages. ELONGATE DENDRITIC phytoliths are well represented. This morphotype, which
originates from the inflorescence or the husk of Poaceae, is most likely derived from cultivated plants
(cereals such as wheat, barley, etc.). Archaeozoological and archaeobotanical data resulting from this
study suggest an open environment around the Early Neolithic settlement, where communities of
the Starčevo-Cris, culture mainly raised herds of cattle and sheep/goat. Sporadically, hunting and
gathering molluscs were practised by the inhabitants, as indicated by archaeozoological results.

Keywords: animal remains; phytoliths; farming; early Neolithic; Southwest Transylvania; Romania

1. Introduction

The emergence of the early Neolithic in southwestern Transylvania occurred after
the critical moment of the 8.2 ka Cold Event period [1–4], when it seems that a major
climatic change prevented, for a time, the northward advance of the agro-pastoral groups
from the central part of the Balkans. After overcoming this climatic crisis (extreme cold
oscillation of the Holocene), an event that ended around 6000 cal BC, we witness the spread
of Starčevo-Cris, human groups in the northern part of the Lower Danube Basin [5].

Regarding southwestern Transylvania (western Romania), in the area located between
the cities Deva and Simeria, in Hunedoara County, at a distance of ca. 15 km, in an area that
does not exceed 150 km2, were identified, during the last few years, almost 12 archaeological
sites which can be linked to the earliest presences of Starčevo-Cris, cultural complexes, due
to the architecture of the features, material culture, and relative or absolute chronology
data [6]. The same communities had a decisive role regarding the occupation of the
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karst systems; no fewer than six caves from the area of Hunedoara contain archaeological
layers or stray finds, with materials characteristic to the first Neolithic groups: Ceris, or-
Pes, tera Cauce, Ohaba Ponor-Pes, tera Bordul Mare, Nandru-Pes, tera Curată, Nandru-Pes, tera
Spurcată, Bals, a-Pes, tera Dosul Dobârlesei, and Crăciunes, ti-Pes, tera Balogu/Szabó József [5].

The appearance of Early Neolithic communities in southwestern Transylvania, as well
as the establishment of the same groups in the Mures, Corridor, were motivated by several
factors, such as the search for areas suitable for raising animals and grazing, as well as for
fertile lands for plant cultivation, some of which were located in river meadows. Other
activities (hunting, fishing, collecting molluscs, etc.) certainly had the role of supplementing
the nutritional needs of the first agricultural communities.

The present study seeks to answer, from an interdisciplinary perspective, the questions
regarding the beginnings of neolithization in southwestern Transylvania and to identify
what the subsistence strategies were, valuing the archaeozoological and archaeobotanical
data from the Starčevo-Cris, site S, oimus, -Teleghi (S, oimus, commune).

Phytoliths, siliceous microresidues that form in plants, are utilised in this paper, in
order to identify the vegetal resources that the neolithic communities from S, oimus, -Teleghi
could have exploited. Additionally, the study will highlight, at least partially, the local
vegetation signal. These plant microremains can be preserved both in modern, as well as
fossilized, soil and sediments, and also archaeological contexts [7,8]. If for the neolithic
sites of Romania, there are numerous archaeozoological studies [9–20], there are very few
studies that focus on the phytolith analysis for sites from the same period [21–23]. Very few
are also studies that integrate both archaeozoological and phytolith data [24–27].

For this chronological interval and for the same area (ca. 15 km east from the site
Şoimuş-Teleghi), another site was studied from a bioarchaeological point of view, namely,
the site from Rapoltu Mare-S, eghi, Rapoltu Mare commune, to which we will compare
from this point forward. The archaeological site of Şeghi, “also known by the names Sedi
or Siediu, is located at about 3 km north from the city of Simeria and at about 1.0 km,
on the southwest direction, from the village of Rapoltu Mare and from the confluence of
the rivers Strei and Mureş” [26]. The archaeological research supplied information on the
chronological and cultural horizons from the Early Neolithic to the Middle Ages. “The
faunal material sampled for 14C dating was analysed at “Horia Hulubei” National Institute
for Research and Development in Physics and Nuclear Engineering (IFIN-HH), Bucharest-
Măgurele (Romania). The obtained result gave the following date: 6897 ± 28 BP (Ro-AMS
11–11); the calibrated date (σ = 2) is 5841–5723 cal BC, with a probability of 95.4%” [26].
New (unpublished) radiometric dates, obtained in the same 14C laboratory, show that the
beginning of the site could be placed at the start of the 6th millennium cal BC.

2. Study Area and the Archaeological Context
2.1. Study Area

The archaeological site from Teleghi (Lat. 45◦54′36.1′′ N, Long. 22◦54′33.0′′ E, Alt.
187.8 m) is located about 2 km north of the municipality of Deva and 1.5 km southeast of
S, oimus, (Figure 1), on a natural terrace bridge dating from Pleistocene (Figure 2), on the
right side of Mures, River, with an altitude of 5–10 m above the meadow [28]. In relation
to the main water course, the site from Teleghi is located at the entrance to the depression
area, with a gorge aspect, of the Mures, River valley [29–31].

In the archaeological literature, the site from Teleghi is mentioned in the second half of
the last century [32], but it came to be known much better as a result of the rescue archaeo-
logical excavations carried out in 2011, as part of the Deva–Orăs, tie highway project [33].
Both the older and more recent archaeological diggings indicate the existence of human
settlements within the boundaries of the S, oimuş commune, whose chronology starts from
the early Neolithic and ends during the Middle Ages [32–34].
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Figure 1. Location of Şoimuş village (red star) within the territory of Romania (A); Teleghi site (red 
square) on the topographic map (1996) and surrounds (B). 

 
Figure 2. Aerial view of the archaeological excavations at Teleghi, nearby Șoimuș (photo: C. Bem). 
The white arrow marks the location of the Teleghi site and the area of the Early Neolithic feature 
C.18. 
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The fact that the human groups from prehistory, antiquity, or the Middle Ages fre-
quented the terrace, which we currently know by the toponym Teleghi, was also a conse-
quence of the easy access to the raw material sources. Thus, here we can mention the Upper
Cretaceous sandstones and marls, also known by the name “Strate de Deva” [35], found in
the structure of the terrace. Similar rocks, in the form of deposits, are also found on the left
and right side of the Mures, River valley, at the north-western edge of Deva municipality
and S, oimus, village [28]. About 2 km south of the archaeological point, Teleghi, is located
the northern edge of the Poiana Ruscă Mountains, composed of volcanic rocks such as grey
andesites. Such raw materials were exploited by early Neolithic communities, as shown
by the geo-archaeological studies conducted on some artefacts from the oldest dwellings
belonging to the Neolithic [36,37]. Additionally, the presence of sodium-chloride springs
in the Deva–Hărău area [28,38,39], at a distance between 2–4 km from the settlements of
S, oimus, -Teleghi, represented an advantage for the prehistoric communities, especially since
the southwestern area of Transylvania is not as rich in salt sources in comparison to the
central area of the same historical province.

2.2. Archaeological Context

The first result of the rescue archaeological excavations carried out in 2011 on the sec-
tion of the A1 Deva–Orăs, tie highway, at the southern edge of the site from S, oimuş-Teleghi,
was represented by the identification and research of approximately 1000 archaeological
features in an area of approximately 20,000 m2 [33]. The same archaeological diggings re-
vealed that the highest intensity of habitation occurred during the Neolithic and the Bronze
Ages, with more than two-thirds of the excavated features belonging to the mentioned
chronological sequences.

Very interesting was the discovery, during the mechanical excavation of the site
S, oimus, -Teleghi, of an early Neolithic settlement, spread over an area of approximately
3000 m2, which is chronologically placed at the border between the 7th and 6th millennia
BC [6,28]—a chronological interval still partially unknown, in the southwestern area of
Transylvania, in comparison to later periods. From the excavated features, two possible
dwellings were distinguishable: C.18a and C.18b, discovered at km 30 + 260–30 + 280 of
the A1 Deva–Orăs, tie Highway (Figure 2).

Feature C.18a. The oldest sample of faunal materials was discovered in the archae-
ological feature C.18a, at depths of 0.75–0.80 m–1–1.30 m, similar in some aspects to the
architecture of pit-houses [40,41]. The architecture of C.18a was quite simple: it had an
irregular shape, with unequal sides, the orientation of the feature being on the northwest-
southeast axis. The eastern side of the pit-hut was affected by several later archaeological
features, C.165a, C.165b, and C.29. Regarding the access to the Neolithic pit-feature, the
excavation revealed the existence of “steps” on the western side, the short side of C.18a. The
same archaeological feature had, on the south side, a bench of clay, in the middle of which
was found a fragmentary, globular vessel in a small alveolus, which was reconstructed.

The archaeozoological material, sometimes well preserved, other times strongly frag-
mented, was spread over the entire surface of the mentioned pit-dwelling, together with
numerous ceramic fragments and carved and polished stone tools [36,42].

In the north-western corner of C.18a, at a higher point, practically on a shelf of clay,
was identified a possible area where a fire hearth worked as a result of the archaeological
capture of an ash layer with very little charcoal but also due to the presence of traces from
the clay surface of the hearth. On a slightly discontinuous layer of ash, not thicker than
1 cm, with a diameter of about 1 m, several costal segments of Ovis aries/Capra hircus were
caught, which, at first sight, would seem to come from the same individual, although
their arrangement was not in anatomical connection. Additionally, we have to mention
that some pieces of bone, based on the processing traces, were assigned to the category of
tools [43–45].

Feature C.18b. The feature was identified during the mechanical excavation of the
terrace from Teleghi, at approximately a 0.50 m depth from the stepping layer of 2011,
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consisting of arable soil. The limits of C.18b were established based on the spread of the
archaeological materials, on an area of approximately 5 × 5 m, represented by ceramics,
bones, hearth fragments, and lithic pieces such as river stones and sandstone fragments.
Such concentrations of archaeological material were encountered in countless situations
in the early Neolithic in southeastern Europe. Thus, it is believed that some features
of this kind could represent the imprint of former surface dwellings [40], which, after
abandonment, were probably transformed into areas for household waste disposal.

At the same time, the archaeological excavation revealed that the thickness of the
archaeological deposits was no more than 0.20–0.25 m, but also that below C.18b, another
feature was outlined, an older one, noted C.18a. Additionally, here, we emphasize that
C.18b was sectioned in the eastern part by a Vinča pit-feature (C.165b) and by a ditch from
the Bronze Age (C.29), and on the western side by two pits from the Bronze Age (C.17 and
C.47).

In this case, also, it was noted that the osteological material is both fragmentary and
very well preserved. Bone tools [43–45], as well as objects from polished stone [36,42], were
determined also from this archaeological context with the number C.18b, which overlaps
the pit of C.18a.

3. Materials and Methods

Radiocarbon dating. From C.18a and C.18b were taken osteological materials, so that
they could be subjected to 14C dating (Table 1). The first radiocarbon results obtained at
IFIN-HH Bucharest-Măgurele provided the following dates for the earliest complexes from
S, oimus, -Teleghi, which we will present chronologically in the present paper.

Table 1. Faunal material from S, oimus, -Teleghi (features C.18a and C.18b) 14C dated.

Laboratory Code The Sample Context.
Site Şoimuş-Teleghi

Type of Sample. Main
Characteristic

Ro-AMS 11–2 Sample taken from C.18a hearth area;
c. BC-FG, 1.00 m depth

Bone, rib fragment,
indeterminate species

(large-size mammal); weight
14.78 g

Ro-AMS 11–4 Sample taken from C.18a; 0.70 m depth Bone, scapula, Bos taurus;
weight 104.60 g

Ro-AMS 11–1 Sample taken from C.18a hearth area;
c. BC-FG, 1.00 m depth

Bone, scapula, Bos taurus;
weight 60.52 g

Beta-540964 Sample taken from C.18a; c. GH-KL,
0.80–0.95 m depth Bone, metacarpal, Bos taurus

Ro-AMS 11–3 Sample taken from C.18b; 0.70 m depth Bone, metacarpal, Bos taurus;
weight 65.06 g

Beta-540963 Sample taken from the outlining level of
C.18b; c. GH-KL, 0.50–0.60 m depth Bone, metacarpal, Bos taurus

Two other samples of faunal material, also selected from the C.18a and C.18b features,
were analysed in the Beta Analytic laboratory, Miami, FL, USA.

Archaeozoology. The faunal samples collected from C.18a and C.18b during the
archaeological digging are represented by animal remains, such as shells, teeth, antlers,
cornular processes, and bones. These assemblages are composed of highly fragmented
skeletal remains resulting mainly from the consumption of animal products, but also from
the processing of hard materials of animal origin. The mammals’ bones show numerous
traces of human activities, such as butchery cuts and splits, and burn marks but also traces
left by the teeth of other animals (e.g., dogs). The archaeozoological samples were collected
“by hand”, without sieving sediments, which could have caused the underestimation of
small-sized species by losing skeletal small fragments.
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After the faunal material preparation (e.g., washing, consolidation, marking), the
anatomical and taxonomical identification of the remains was carried out, based on the
comparison skeletal collection of the Laboratory of Archaeozoology from the Faculty of
Biology, Alexandru Ioan Cuza University of Ias, i (Romania). Additionally, a taphonomical
evaluation of the samples was performed by identifying traces of different origins (e.g., of
anthropic nature, and those left by carnivores). Using the criterion of dentition (i.e., dental
eruption and dental wear), as well as the degree of the bones’ ossification (i.e., epiphyseal
closure), the estimation of slaughter ages was performed [46,47]. The quantification of
the archaeozoological samples was performed by establishing the number of identified
specimens (NISP) and the minimum number of individuals (MNI) for the identified taxa.
MNI was estimated for each species, based on the most frequent skeletal element, after
separating according to laterality (left/right) [48]. Bones belonging to adult individuals
were measured, according to the guide developed by A. von den Driesch [49]. The wither
height was estimated for sheep (Ovis aries) using the coefficients of Teichert [50].

Archaeobotany. From the cultural layers were taken five sediment samples: SMT
1–3 from C.18a and SMT 4–5 from C.18b (Figures 3 and 4). The phytolith extraction and
chemical preparation were realised at the Laboratory of Bioarchaeology (Alexandru Ioan
Cuza University of Iasi). The samples (almost 3 g each) were processed following a chemical
protocol, adapted after Lentfer, Boyd [51]: “clay deflocculation with distilled water under
magnetic stirring, 200 µm tumbling for the removal of coarse particles; centrifugation for
2000 t. min−1 for clay elimination; decarbonation with concentrated hydrochloric acid (33%)
by heat and using an ultrasonic bath; organic matter oxidation under hot and ultrasonic
action: KOH (10%), nitric acid (30%), hydrogen peroxide (30%); and phytolith densiometric
separation with sodium polytungstate (density = 2.35). After cleaning, the residue was
suspended in Zeiss immersion oil for mounting on glass slides” [21]. The slides were
analysed under a “Leica DMRB ™” microscope at 650× magnification. The identified
phytoliths were classified according to the International Code for Phytolith Nomenclature
2.0 (International Committee on Phytolith Taxonomy) [52]. In this study were counted at
least 300 phytoliths for each sample. All identified phytoliths were included in a certain
category according to ICPN [52].
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4. Results
4.1. Chronology—Occupation of Site

The first radiocarbon results obtained at IFIN-HH Bucharest–Măgurele, Romania,
provided the following dates for the earliest features from S, oimus, -Teleghi, which we will
present chronologically as Conventional Radiocarbon Ages (CRA values): 7356 ± 38 BP
(Ro-AMS 11–2), 7216 ± 30 BP (Ro-AMS 11–4), 7130 ± 32 BP (Ro-AMS 11–1) for C.18a,
7019 ± 37 BP (Ro-AMS 11–3) for C.18b (Table 2).

Table 2. List of AMS 14C dates from S, oimus, -Teleghi, features C.18a and C.18b. The 14C ages were
calibrated using OxCal version 4.4.

Laboratory Code The Sample Context.
Site Şoimuş-Teleghi

Conventional
Radiocarbon Age BP Age Cal BC 2σ

Ro-AMS 11–2
Sample taken from C.18a

hearth area; c.BC-FG, 1.00 m
depth

7356 ± 38 82.9% probability
6266–6079 cal BC

Ro-AMS 11–4 Sample taken from C.18a;
0.70 m depth 7216 ± 30 BP 80.7% probability

6098–6008 cal BC

Ro-AMS 11–1
Sample taken from C.18a

hearth area; c. BC-FG, 1.00 m
depth

7130 ± 32 BP 82.2% probability
6066–5978 cal BC

Beta-540964 Sample taken from C.18a; c.
GH-KL, 0.80–0.95 m depth 7020 ± 30 BP 95.4% probability

5987–5833 cal BC

Ro-AMS 11–3 Sample taken from C.18b;
0.70 m depth 7019 ± 37 BP 93.4% probability

5989–5802 cal BC

Beta-540963
Sample taken from the

outlining level of C.18b; c.
GH-KL, 0.50–0.60 m depth

6870 ± 30 BP 90.2% probability
5836–5708 cal BC

The other two faunal samples, also selected from the C.18a and C.18b features, were
analysed in the Beta Analytic laboratory, Miami, FL, USA, the uncalibrated ages obtained
being 7020 ± 30 BP (Beta-540964) for C.18a and 6870 ± 30 BP (Beta-540963) for C.18b
(Table 2).

The calibrated data (σ = 2) indicated for the C.18a pit-feature three distinct ranges: I.
6266 (82.9%) 6079 calBC (Ro-AMS 11–2); II. 6098 (80.7%) 6008 calBC (Ro-AMS 11–4) very
close to 6066 (82.2%) 5978 calBC (Ro-AMS 11–1); III. 5987 (95.4%) 5833 calBC (Beta-540964).
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The first chronological interval (I) could show an in situ contamination of the samples with
non-collagenous proteins or transhumification over time with humic substances already
existing at the time of entering the post-depositional phase of the osteological material
(which could not be removed by current laboratory procedures, leading to older apparent
ages) or the (dis)placement from/in another cultural horizon. If we were to consider, even
as a working hypothesis, the calibrated age (σ = 2) 6266 (82.9%) 6079 for Ro-AMS 11–2
as a plausible one, and then in C.18a we should have a horizon much older, prior to the
early Neolithic, namely, “Mesolithic”. This is unlikely because we lack the archaeological
contexts and lithic pieces typical of the Mesolithic in the mentioned feature, a fact also
demonstrated by the archaeological excavation of about 2 hectares of the Teleghi site in
2011 [33]. On the other hand, other (unpublished) 14C data from the same archaeological
site, also from early Neolithic contexts, showed situations identical to the case of sample
Ro-AMS 11–2. Some radiometric measurements of the osteological pieces indicate very
“old” ages, typical of the 7th millennium cal BC, which could only be understood by an
in situ contamination of the zooarchaeological materials with non-collagenous proteins
or transhumification, as we have shown previously [53–55]. The second interval (II) is
much closer to archaeological contexts similar in age and characteristics of the material
culture from Transylvania—such as those from Cristian I [56,57], Gura Baciului [58,59],
Ocna Sibiului-Triguri [58,59], and Şeuşa-La Cărarea Morii [58,59]. Finally, the last interval
(III) of C.18a should be seen through the prism of the data of C.18b, as we will see below,
the calibrated absolute age representing either a moment of abandonment of C.18a or the
effect of an intrusion subsequent. The last hypothesis is verified from a stratigraphic point
of view, C.18a being overlapped by the pit of C.165a in the eastern part, while later both
archaeological contexts were overlapped by the surface feature C.18b.

The calibrated data (σ = 2) indicated for the C. 18b feature two distinct intervals: I.
5989 (93.4%) 5802 cal BC (Ro-AMS 11–3); II. 5836 (90.2%) 5708 cal BC (Beta-540963). As
shown above, the first interval (I) from C.18b is at the same chronological level as the latest
date from C.18a (III), thus not excluding the belonging of the sample (Beta-540964) to C.
18b, which stratigraphically overlaps the complex C.18a. Under these circumstances, both
the last interval (III) from C.18a and the earliest date from C.18b are contemporary with
part of the 14C ages from Cristian I [56,57], but especially with the radiocarbon results
obtained for the pit-dwellings from Miercurea Sibiului-Petris, [59–61]. The second interval
(II) in C.18b is at a significantly greater distance in time from the first interval (I) of the
same context. This could be explained from the perspective of at least two scenarios. First
of all, the sample for radiocarbon dating was taken from the surface of the archaeological
complex C.18b, and, at that point, most of the archaeological pieces, due to the very high
degree of fragmentation, had the appearance of “household debris”. This could explain the
use of C.18b for a long period, the last stage of the feature corresponding to the idea of a
space for “household waste”, from which it also emerges the possibility of the presence
of later materials, which is rightly reflected by the 14C age of the second interval (II) of
the feature C.18b. Secondly, it should not be overlooked that most of the archaeological
materials from the surface of C.18b, such as pottery, do not indicate significant changes
compared to the pieces discovered at greater depths in C.18. This is even confirmed by
the results of the zooarchaeological analyses, a fact for which the age of the last interval in
C.18b should be treated with great caution, new radiocarbon data being needed for the last
stage of the C.18b feature.

The results of applying the radiocarbon method to six samples of osteological material,
all collected from C. 18a and C. 18b of the Teleghi site, eliminating the very early ages 6266
(82.9%) 6079 cal BC (Ro-AMS 11–2) or the latest 5836 (90.2%) 5708 cal BC (Beta-540963),
could outline the following chronological scheme for C.18 (Figures 5 and 6): I. Feature C.
18a corresponds to the end of the 7th millennium cal BC, respectively, and the beginning
of the 6th millennium cal BC, reflected by the two close time intervals—6098 (80.7%) 6008
cal BC (Ro-AMS 11–4) and 6066 (82.2%) 5978 cal BC (Ro-AMS 11–1); II. The C. 18b feature
would be placed at the beginning of the 6th millennium cal BC, as indicated by the interval
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5989 (93.4%) 5802 cal BC (Ro-AMS 11–3) and the result of a sample from C.18a—5987
(95.4%) 5833 cal BC BC (Beta-540964), which would be more typical of human activity in
C.18b. The sum of four usable dates from features C.18a and C.18b show that the dwelling
from the feature C.18 is dated approximately between 6080 BC and 5850 BC (Figures 5
and 7).
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Diversity 2022, 14, x FOR PEER REVIEW 9 of 18 
 

 

beginning of the 6th millennium cal BC, reflected by the two close time intervals—6098 
(80.7%) 6008 cal BC (Ro-AMS 11–4) and 6066 (82.2%) 5978 cal BC (Ro-AMS 11–1); II. The 
C. 18b feature would be placed at the beginning of the 6th millennium cal BC, as indicated 
by the interval 5989 (93.4%) 5802 cal BC (Ro-AMS 11–3) and the result of a sample from 
C.18a—5987 (95.4%) 5833 cal BC BC (Beta-540964), which would be more typical of human 
activity in C.18b. The sum of four usable dates from features C.18a and C.18b show that 
the dwelling from the feature C.18 is dated approximately between 6080 BC and 5850 BC 
(Figures 5 and 7). 

 
Figure 5. Calibrated AMS data for the features C.18a and C.18b—site Şoimuş-Teleghi. 

 
Figure 6. Calibration curve of C14 data from the features C.18a and C.18b—site Şoimuş-Teleghi. Figure 6. Calibration curve of C14 data from the features C.18a and C.18b—site Şoimuş-Teleghi.
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4.2. Archaeozoology

The studied faunal assemblages, whose quantification was carried out separately for
the two features (C.18a and C.18b), are represented by household remains, as indicated by
the identified butchery marks, as well as by the high degree of their fragmentation. No
skeletal elements in anatomical connection were identified. Because the bones are heavily
fragmented, few measurements were taken. Traces of burn, butchery (following the cutting
and disarticulation process), and processing were identified on some bones; some skeletal
remains have marks left by dogs’ teeth (Table 3).

Table 3. Traces identified on mammal remains (NISP = number of identified specimens).

Archaeological Context Traces on Remains NISP

C.18b

Burn marks 9

Butchery marks 34

Gnawing marks 12

Processing marks 2 (smoother on cattle rib; perforator on
sheep/goat metacarpal)

C.18a

Burn marks 14

Butchery marks 29

Gnawing marks 17

Processing marks 2 (perforator on sheep/goat metacarpal;
perforator on sheep/goat tibia)

The identified remains come from domestic and wild mammals and molluscs.
Domestic mammals. In the two samples, most remains come from domestic mammals:

93.6% for C.18b and 91.6% for C.18a. The species identified in both features are cattle,
sheep, goat, and pig; a dog fragment was also identified in C.18a. Pig remains are very few
in both assemblages, with four fragments identified in C.18b and one fragment in C.18a.
Differences are observed in terms of the proportion of cattle and sheep/goat in the two
assemblages. In C.18b, cattle represent 61.6%, and sheep/goat, 30.8%. In C.18a the situation
is different; sheep/goat and cattle have similar proportions (Table 4).
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Table 4. Quantification of archaeozoological samples (NISP = number of identified specimens;
MNI = minimum number of individuals).

Species
Şoimuş-Teleghi, C.18b Şoimuş-Teleghi, C.18a

NISP % MNI % NISP % MNI %

Bos taurus Cattle 212 61.6 6 33.3 141 45.5 4 22.2

Ovis aries/Capra hircus Sheep/Goat 106 30.8 4 22.2 141 45.5 6 33.3

Sus domesticus Pig 4 1.2 1 5.6 1 0.3 1 5.6

Canis familiaris Dog 0 0.0 0 0.00 1 0.3 1 5.6

Total domestic mammals 322 93.6 11 61.1 284 91.6 12 66.7

Cervus elaphus Red deer 14 4.1 2 11.1 22 7.1 3 16.7

Bos primigenius Aurochs 2 0.6 1 5.6 2 0.7 1 5.6

Sus scrofa Wild boar 4 1.2 2 11.1 1 0.3 1 5.6

Capreolus capreolus Roe deer 1 0.3 1 5.6 1 0.3 1 5.6

Mustela putorius Polecat 1 0.3 1 5.6 0 0.0 0 0.0

Total wild mammals 22 6.4 7 38.9 26 8.4 6 33.3

Total identified mammals 344 100 18 100 310 100 18 100

Unidentified mammals 296 164

Unio sp. Freshwater mussel 1 1 7 3

Total sample 641 481

A total of 640 mammalian remains were collected from C.18b, and 344 were identified
at the species level. From domestic mammals came 322 fragments, which are assigned to
11 individuals, as follows: six of cattle (four mature and two immature), four of sheep/goat
(two mature and two immature), and one of pig (immature) (Table 4).

In total, 474 mammalian bone fragments were collected from C.18a, and 310 were
identified at the species level. Based on 284 remains originating from domestic mammals,
12 individuals have been estimated: four of cattle (two mature and two immature), six
of sheep/goat (three mature and three immature), one of pig (mature), and one of dog
(mature) (Table 4).

The representation of the skeletal regions in the case of the domestic species with the
highest representation (i.e., cattle and sheep/goat) denotes the presence in the samples of all
body parts (Figure 8), which means that their butchering, distribution, and consumption took
place within the settlement. No selection was identified for certain parts of the animal carcass.
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Because the bones are heavily fragmented, few measurements were taken; due to
the lack of whole long bones that generally allow the estimation of the wither height,
this parameter could not be estimated for cattle, goat, pig, and dog. The wither height
was estimated only for sheep (Ovis aries), based on two astragali, the obtained values
being 60.1 cm and 63.5 cm. Although wither heights obtained from astragali tend to give
smaller stature information compared to other long bones, we consider that these two
estimated dimensions are close to those evaluated in other early Neolithic settlements from
Europe [62].

Wild mammals. The proportion of wild mammal remains is low in the two samples.
Five species were identified in C.18b and four in C.18a. The wild mammals identified
are those that prefer the forest biotope (i.e., red deer, wild boar) and the forest fringe (i.e.,
aurochs, roe deer). We mention that we used knowledge about biotopes preferred by
modern populations of identified species [63]. In addition to the four species important
in the food economy of these communities, the polecat was also identified (a fragment in
C.18b), probably not having a significant contribution to the community’s diet. Most wild
mammal remains are from red deer (14 fragments from C.18b and 22 from C.18a). The
other species have very low frequencies within the samples (Table 4).

Based on 22 skeletal remains of wild mammals collected from C.18b, a minimum of
seven individuals were estimated: two of red deer (one mature and one immature), two of
wild boar (one mature and one immature) and one each of aurochs (immature individual),
roe deer (mature individual), and polecat (mature individual) (Table 4). The distribution
of red deer remains by skeletal regions indicates the presence of all body parts, indicating
that the butchering and consumption of this important game species took place within the
settlement (Figure 8).

Based on 26 remains collected from the C18a, a minimum of six individuals could be
estimated: three of red deer (two mature and one immature) and one mature individual for
each of aurochs, wild boar, and roe deer (Table 4). The distribution of remains in skeletal
regions is relatively similar as in the case of C.18b (Figure 8).

4.3. Archaeobotany

The analysed sediments contained numerous phytoliths and showed homogeneous
assemblages. In the five analysed samples, we identified 11 morphotypes (Figure 9): BILO-
BATE, RONDEL, CRENATE, SADDLE, ELONGATE ENTIRE, ELONGATE DENDRITIC,
ACUTE BULBOSUS, BULLIFORM FLABELLATE, SPHEROID PSILATE, TRACHEARY,
BLOCKY.
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Most of the identified morphotypes are attributed to grasses.
In all samples, the RONDEL phytoliths are dominant, their percentage varying

from 50.55% to 65.04%. Generally, this morphotype is associated with the Pooideae
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subfamily [64,65]. Most cereals belong to this subfamily, which includes plants with C3
metabolism, which develop in temperate biotopes.

CRENATE phytoliths indicate the existence in the studied area of taxa from the
Pooideae subfamily. Their percentages vary from 2.33% to 4.44%.

The BILOBATE morphotype (between 5.83 and 8.03% of the total) was identified in
all analysed samples. This is generally a characteristic of the subfamily Panicoideae [7,65],
a subfamily that includes often C4 plants adapted to a warmer climate. Yet, subfamilies
such as Arundinoideae, Pooideae, and Chloridoideae can also produce the BILOBATE
morphotype [65].

We also identified SADDLE-type phytoliths. The species of the Chloridoideae subfam-
ily may produce this morphotype in large quantities [7,64,66]; SADDLE phytoliths can also
be produced by other subfamilies of Poaceae [52]. The percentages recorded in the samples
from S, oimuş are modest (maximum 0.86%).

Numerous plants can produce ELONGATE ENTIRE phytoliths. Hence, a taxonomic
assignment cannot be performed [52]. These phytoliths in S, oimus, samples vary between
8.93% and 13.99%.

The ACUTE BULBOSUS morphotype is present in up to 8.89% of our samples; it is an
indicator of the Poaceae family [52,67–69].

ELONGATE DENDRITIC phytoliths (morphotypes from inflorescence bracts) are
produced at the inflorescence level in many cereals. [70]. However, they can also come from
the wild grasses’ inflorescences [71]. In the S, oimus, site, this morphotype was identified in
all samples, reaching almost 16% in one of the samples.

The SPHEROID PSILATE morphotype is characteristic of dicot plants [67,72–74] and
was identified in all samples, composing up to 4.17% of the total. In general, it is considered
that this type of phytolith can be used as a forest indicator [75].

The TRACHEARY morphotype was preserved modestly (0.26%) in a single sample.
According to ICPN [52], it can be found in all groups of vascular plants.

Additionally, in insignificant percentages were recorded the morphotypes BULLI-
FORM FLABELLATE (maximum 2.33%) and Blocky (0.29%).

5. Discussion

The discovery of the early Neolithic settlement from Şoimuş-Teleghi in southwestern
Transylvania (Romania) during the rescue archaeological excavation from 2011 at the
highway project Deva–Orăştie helps us to understand lifestyle sequences of the first farmers
at the north of the Danube, in particular from the perspective of archaeobotany and
zooarchaeology. The excavation carried out in two different features from the site Teleghi,
namely, the pit-hut C.18a, which is overlapped by C.18b, a possible surface house, together
with the artefact analysis and the 14C results for zooarchaeological materials, show that
the beginning of the early Neolithic period in the western regions of Romania could be
placed at the end of 7th millennium cal BC and at the beginning of the next one. Another
confirmation for the beginning of the early Neolithic period in southwestern Transylvania,
between the 7th and 6th millennium cal BC, is secured by a further archaeological site,
approximately 15 km east of Şoimuş-Teleghi, more exactly, Rapoltu Mare-Şeghi. Here,
the results of field surveys, test pits, and the latest 14C values confirmed good parallels
between these two sites [26], proven also by archaeobotany and archaeozoology.

Comparing these two archaeozoological samples, it can be found that in general, they
are similar, but there is also a difference that could suggest a change in the behaviour of the
Starčevo-Cris, communities over time. Thus, in both, the remains of domestic mammals
predominate, mainly cattle and sheep/goat; pig remains are almost absent; the main hunted
species is red deer, and an aquatic animal resource is almost absent. The change in the
sample structure over time from the older C.18a to the newer C.18b consisted of an increase
in the cattle’s percentage, to the detriment of sheep/goat. However, since the analysed
archaeozoological samples are relatively small and the data on the selection by age and sex
are weak, we cannot evaluate the cattle use strategy.
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The settlement investigated from an archaeozoological point of view must have been
located in an open space, which would have provided conditions for raising herds of cattle
and sheep/goat. At the same time, the forest was not at a great distance, so large wild
mammals, such as red deer, could be brought to the settlement, where they would be
butchered.

The archaeozoological assemblage from Rapoltu Mare-Seghi, contemporary with
Soimus, -Teleghi, confirm the same characteristics: the dominance of cattle and sheep/goat,
the absence of pig, and the low frequency of the hunted species [26].

Phytolith results seem also to outline the image of a rather open space. A strong
dominance of grasses is attested by phytolith assemblages. An ELONGATE DENDRITIC
morphotype is abundantly found in species belonging to the tribes Triticeae and Ave-
neae [52]. In an archaeological context, these phytoliths are an indicator of grass inflores-
cences [71,76–78]. Phytoliths of this type were recorded in all the samples analysed for this
study, their share (up to almost 16%) suggesting an anthropogenic accumulation, which
could signify the presence of cereals, an accumulation of them being quite plausible. This
hypothesis can also be supported by the constant presence of CRENATE phytoliths. The
accumulation could also be explained by bringing to the site grasses used for bedding
or animal feeding [79]. Quite abundant in the samples from S, oimus, -Teleghi (up to 8%),
BILOBATE-type phytoliths could suggest a significant presence of some Panicoideae. This
could imply the presence of spontaneous species [23], but it is not excluded, given the
context, that it also suggests the presence of cultivated species (millet—Panicum sp). Of
course, the possibility that representatives of some subfamilies, such as Arundinoideae
(e.g., Phragmites sp.), Pooideae, and/or Chloridoideae were present in the S, oimuş-Teleghi
landscape, must also be taken into account. Woody dicotyledons were part of the landscape,
but the share of SPHEROID PSILATE phytoliths shows their modest presence.

The phytolith analysis from S, oimus, -Teleghi, therefore, highlights an open environ-
ment, as in the case of the Rapoltu Mare-Şeghi site [26]. Phytolith assemblages from Rapoltu
Mare-Şeghi revealed “an anthropogenic accumulation, which does not necessarily indi-
cate the cultivation of cereals, but rather the consumption of wild grasses by the animals
raised by pastoral community” [26]. The composition of the spectra from S, oimus, -Teleghi
highlighted the constant and much more significant presence of BILOBATE and CRENATE
phytoliths, and the percentages of ELONGATE DENDRITIC phytoliths are slightly more
important (16% compared to 11.53% at the Rapoltu site). These aspects may suggest the fact
that the communities from S, oimus, -Teleghi were more sedentary than those from Rapoltu
Mare, where the results revealed a relatively short-term settlement of a mobile pastoral
group.

6. Conclusions

The 14C results for the Early Neolithic features C.18a and C.18b from Şoimuş-Teleghi
show that at the turn of the 7th and 6th millennium cal BC, we can talk about the beginning
of the Starčevo-Criş cultural complex in southwestern Transylvania, a period represented
by the activity of early farmers.

Although the archaeozoological samples are relatively small, the analysed animal
remains give data on the local palaeoeconomy (i.e., animal husbandry mainly practised,
little hunting, and sporadic mollusc gathering), and palaeoenvironment (i.e., open spaces
around the settlement needed for herding cattle and sheep/goat). The communities of the
Starčevo-Criş culture from Mureş Valley probably were non-sedentary pastors, periodi-
cally searching for new grasslands, as it is indicated by the predominance of cattle and
sheep/goat remains and the negligible presence of pigs.

The study of phytoliths strengthens the hypothesis outlined by the archaeozoological
data. The significant presence of Poaceae plants is reflected by phytolith analyses. This
brings to light an open space. An anthropogenic accumulation is noticeable, mainly due to
the significant presence of ELONGATE DENDRITIC phytoliths. This does not automatically
mean the cultivation of cereals by the Şoimuş-Teleghi community but can only mean their
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presence. We could rather think of the presence of bedding or fodder. It is also possible
that the percentage of the ELONGATE DENDRITIC morphotype is due to the feeding of
animals raised at Şoimuş-Teleghi with wild grasses.

Bioarchaeological data (i.e., archaeozoology and archaeobotany) are suggesting an
Early Neolithic way of life centred on herding. Previous archaeozoological research on
sites of the Starčevo-Criş culture, as well as our results, indicate a very low frequency of
pigs, which is therefore a feature indicating the mobility of these early Neolithic groups as
herders of cattle and sheep/goats.
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Romania, 2006.
41. Bailey, D. Breaking the Surface. An Art/Archaeology of Prehistoric Architecture; Oxford University Press: New York, NY, USA, 2018.
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