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Abstract: Past human mountain settlement patterns and resource and high-altitude landscape ex-
ploitation are underexplored research fields in archaeology. This study presents data gathered 
during more than 20 years of fieldwork in the Pindus range of Western Macedonia (Greece), focus-
ing in particular on Holocene land use. The investigated territory is located around the Vlach town 
of Samarina. The area is partly bounded by Mounts Vasilitsa, Gurguliu, Bogdani and Anitsa, and 
their interconnecting watersheds between ca. 1400 and 2000 m a.s.l. This research led to the dis-
covery of many sites and findspots of lithic and ceramic artefacts attributed to the Middle and 
Upper Palaeolithic, Mesolithic, Late Neolithic, Chalcolithic, Bronze Age, and several Historical pe-
riods. The radiocarbon results show an unexpected longue durée of Holocene human landscape 
use. The number of sites, their distribution, location, and subsistence strategies exhibit shifts be-
tween the Middle Palaeolithic and different periods of the Holocene, which are closely related to 
the exploitation of the mountain environment and its resources. Moreover, typical knapped stone 
artefacts have been used as a proxy for dating the glacial landforms which characterise the Sa-
marina highland zone; we correlate them to the better-known moraine systems of Mount Tymphi 
in Epirus and contribute to the reconstruction of the Pleistocene glacial landscapes of the Pindus 
Range. 

Keywords: mountain environment; human landscape; prehistoric settlement; Pindus Range;  
north-western Greece 
 

1. Introduction 
This paper discusses the results of surveys and excavations carried out jointly by 

Aristotle University, Thessaloniki (Greece), and Ca’ Foscari University, Venice (Italy) be-
tween 1999 and 2021 in the mountains of the north Pindus range, a remote and some-
what neglected region of Western Macedonia [1]. The research was aimed at surveying 
and exploring the archaeological potential of the high-altitude landscapes around the 
Vlach town of Samarina (ca. 1450 m a.s.l.), at the eastern piedmont of Mount Gurguliu 
(Gorgul’u) [2–5]. The initial purpose of the project was to search for high-altitude Meso-
lithic sites, in light of results achieved since the end of the 1960s in the Italian Alps, 
where dozens of early Holocene hunter-gatherer sites attributed to different Mesolithic 
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periods were discovered [6–8]. This is a very important agenda because our knowledge 
of the Early Holocene archaeology of the entire Balkan Peninsula is elusive, especially 
with regard to the territories of the interior and the mountain zones [9–13]. Therefore, 
this paper will focus, in particular, on the Holocene archaeology of the Samarina high-
land zone, though we will also consider Mount Vasilitsa moraines, where artefacts of 
different ages have been discovered. 

The Pindus archaeological surveys were carried out in the Samarina highlands 
(Figure 1). They covered a previously uninvestigated mountain landscape of north-
western Greece, which has been exploited for centuries by groups of Vlach shepherds 
for their seasonal pastoral transhumance [14–17]. This territory is very different from 
those often investigated by archaeologists in the southern periphery of the Balkan Pen-
insula [18,19]. During twenty-two years of fieldwork, we systematically GPS-recorded 
every single archaeological find visible from the ground surface. Apart from the pres-
ence of impressive chert outcrops, which were exploited mainly by Neanderthal groups 
[20], the surveys led to the discovery of many Middle Palaeolithic sites, lithic work-
shops, clusters and scattered artefacts [21], a few Upper Palaeolithic and Mesolithic find-
spots [22,23], Late Neolithic, Chalcolithic, Bronze Age, and Historical sites and artefacts 
[24], some of which have been radiocarbon-dated mainly from identified charcoal sam-
ples (Figures 2 and 3; Table 1) [25]. Moreover, test trenches have been opened at five 
sites to investigate the presence of archaeological deposits in situ (Figure 1). 

 
Figure 1. Map of the surveyed area showing the most important localities reported in the text, and 
the sites where test trenches were opened: Sam-8 (n. 1), Sam-5 (n. 2), Sam-29 (n. 3), Sam-23 (n. 4), 
and HC (n. 5) (drawing by P. Biagi). 
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Figure 2. Distribution map of the radiocarbon-dated sites in the study area: HC-CH-20 (n. 1), BGD-
1 (n. 2), NTS-25 (n. 3), Sam-23 (n. 4), SMX-1 (n. 5), Sam-8/2 and 8/4 (n. 6), KRN-45 (n. 7), Sam-29 (n. 
8), AA-1 (n. 9), Sam-8/1 and 8/3 (n. 10), GRG-1 (n. 11), Samarina HC-5 and HC-4/CH1 (n. 12), Sam-
5 (n. 13), VSL-1 (n. 14), SMR-1W (n. 15), and GVL-1 (n. 16). Mesolithic (white dot), Neolithic (blue 
dot), Chalcolithic (yellow dot), Bronze Age (red dot), Historical periods (violet dot). The white rec-
tangle marks the location of the Historical Camp (HC) (top). Distribution map of the radiocarbon-
dated tree-pits in the Historical Camp (HC): HC-102 (n. 1), HC-CH16 (n. 2), HC-115 (n. 3), HC-145 
(n. 4), HC-CH9 (n. 5), HC-111 (n. 6), HC-144 (n. 7), HC-5/CH2 (n. 8), HC-146 (n. 9), CHR-4 (n. 10), 
CH-3 (n. 11), HC-105 (n. 12), HC-147 (n. 13), Grevena-1 (n. 14), HC-143 (n. 15), HC-107 (n. 16), HC-
133 (n. 17), and CHR-5 (n. 18). Chalcolithic (yellow dot), Bronze Age (red dot), Iron Age (blue dot), 
Roman Age (white dot), Byzantine period (green dot), Medieval period (violet dot) (bottom) 
(drawings by P. Biagi and E. Starnini). 
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Figure 3. Plot of all the calibrated dates from the Samarina highlands. Grey histograms: HC tree-
pits, red histograms: archaeological sites. The oblique green bars mark the discontinuity between 
different periods. Calibrations according to OxCal 4.4 [26]. 
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Table 1. List of all the radiocarbon-dated sites reported in the text. The HC tree-pit results are 
marked in grey (NA = Not Available). Calibrations according to OxCal 4.4. 

Reference Context Coordinates Altitude (m) Laboratory Number Uncal BP Taxon Cal BC/AD 
(95.4%) Δ13C Figure 

CHR-5 tree-pit 40° 06' 42.7" N-21° 00' 24.9" E 1547 GrA-61778 385±35 Fagus sylvatica 1443-1663 AD -25.73±0.15 2 bottom, n. 18 
HC-133 tree-pit 40° 06' 52.1" N-21° 00' 14.5" E 1528 GrA-65339 455±30 Pinus nigra 1414-1475 AD ‐25.35 2 bottom, n. 17 
GVL-1 colluvial charcoal 40° 07' 20.1" N-20° 59' 32.3" E 1531 DEM-2583 805±21 Quercus sp. 1218-1271 AD NA 2 top, n. 16 

SMR-1W charcoal horizon 40° 07' 31.9" N-20° 59' 53.6" E 1522 DEM-2584 876±19 Fagus sylvatica 1053-1222 AD NA 2 top, n. 15 
HC-4/CH1 burning pit? 40° 06' 41.1" N-21° 00' 33.1" E 1536 GrA-59665 895±30 Juniperus sp. 1043-1220 AD -26.765 2 top, n. 12 

VSL-1 fireplace 40° 04' 12.4" N-21° 04' 19.9" E 1774 GrA-69566 995±30 Pinus nigra 992-1154 AD ‐23.85±0.11 2 top, n. 14 
Sam-5/1 fireplace 40° 08' 10.4" N-21° 00' 53.5" E 1778 DEM-1918/OxA-16223 1127±25 undet. charcoal 775-994 AD ‐26.7 2 top, n. 13 
Sam-5/2 fireplace 40° 08' 10.4" N-21° 00' 53.5" E 1778 DEM-1917/OxA-16222 1129±26 undet. charcoal 775-994 AD ‐24.1 2 top, n. 13 
HC-107 tree-pit 40° 06' 41.8" N-21° 00' 31.3" E 1541 GrA-69498 1140±30 Pinus nigra 774-992 AD ‐23.75±0.11 2 bottom, n. 16 
HC-143 tree-pit 40° 06' 41.9" N-21° 00' 31.3" E 1552 GrA-65416 1225±30 Pinus nigra 671-876 AD ‐24.27 2 bottom, n. 15 
Sam-8/3 colluvial charcoal 40° 08' 10.7" N-20° 00' 22.0" E 1782 GrA-27089 1395±40 Pinus nigra 580-759 AD -22.60 2 top, n. 10 

Samarina HC-5 burning pit 40° 06' 41.3" N-21° 00' 33.9" E 1567 DEM-2586 1414±18 Juniperus sp. 604-655 AD NA 2 top, n. 12 
Grevena-1 tree-pit 40° 06' 41.5"N-21° 00' 37.5" E 1524 GrA-34388 1655±35 undet. charcoal 260-537 AD -21.54 2 bottom, n. 14 

HC-147 tree-pit 40° 06' 42.1" N-21° 00' 29.6" E 1547 GrA-65417 1700±30 Pinus nigra 254-419 AD ‐24.02 2 bottom, n. 13 
GRG-1 small kiln 40° 05' 33.4" N-20° 59' 55.1" E 1939 GrA-59658 1755±30 Pinus sylvestris 236-384 AD -23.136 2 top, n. 11 
HC-105 tree-pit 40° 06' 42.2" N-21° 00' 31.4" E 1540 GrA-69497 1905±30 Pinus heldreichi 31-219 AD ‐27.96±0.11 2 bottom, n. 12 
CH-3 tree-pit 40° 06' 42.2" N-21° 00' 31.2" E 1546 GrA-59656 1935±30 Pinus sp. 17-205 AD -25.07±0.15  2 bottom, n. 11 

Chr-4/CHR-4 tree-pit 40° 06' 42.2" N-21° 00' 29.8" E 1544 GrA-61781 2340±40 Pinus nigra 718-232 BC -26.61±0.15 2 bottom, n. 10 
HC-146 tree-pit 40° 06' 42.2" N-21° 00' 30.0" E 1548 GrA-65341 2430±35 Pinus nigra 751-404 BC ‐22.64 2 bottom, n. 9 

HC-5/CH2 tree-pit 40° 06' 42.0" N-21° 00' 31.0" E 1548 GrA-59654 2485±30 Pinus sp. 774-481 BC -23.325 2 bottom, n. 8 
HC-144 tree-pit 40° 06' 41.9" N-21° 00' 31.1" E 1550 GrA-65340 2515±35 Pinus nigra 791-589 BC ‐23.79 2 bottom, n. 7 
SAM-8/1 colluvial charcoal 40° 08' 10.7" N-20° 00' 22.0" E 1782 GrA-27087 2680±40 Salix sp. 909-793 BC -24.81 2 top, n. 10 
HC-111 tree-pit 40° 06' 42.1" N-21° 00' 30.5" E 1542 GrA-69504 2860±35 Pinus nigra 1187-919 BC ‐23.20±0.11 2 bottom, n. 6 
SAM-8/4 colluvial charcoal 40° 08' 10.7" N-20° 00' 22.0" E 1782 GrA-27092 2900±40 Abies sp. 1218-937 BC -27.08 2 top, n. 6 
HC-CH9 tree-pit 40° 06' 45.0" N-21° 00' 22.9" E 1546 GrM-24921 2912±26 Pinus nigra 1205-1015 BC -24.67±015 2 bottom, n. 5 
HC-145 tree-pit 40° 06' 42.2" N-21° 00' 30.7" E 1552 GrA-65415 2940±35 Pinus nigra 1260-1017 BC ‐23.37 2 bottom, n. 4 
HC-115 tree-pit 40° 06' 42.1" N-21° 00' 29.9" E 1542 GrA-69565 3010±35 Pinus nigra 1389-1125 BC ‐23.31±0.11 2 bottom, n. 3 

AA-1 charcoal horizon 40° 07' 45.0" N-21° 07' 07.1" E 1112 GrA-61779 3070±40 Quercus caducifolia 1423-1223 BC -23.81±0.15 2 top, n. 9 
Sam-29, Anitsa charcoal 40° 05' 36.5" N-21° 05' 09.8" E 1705 GrA-51015 3095±35 Quercus sp. 1436-1264 BC -25.76±0.15 2 top, n. 8 

KRN-45 charcoal lens 40° 05' 05.0" N-21° 10' 16.0" E 1333 GrM-25075 3218±26 Quercus sp. 1528-1430 BC ‐23.96±0.15 2 top, n. 7 
Sam-8/2 colluvial charcoal 40° 08' 10.7" N-20° 00' 22.0" E 1782 GrA-27088 3220±40 Fagus sp. 1607-1414 BC -23.61 2 top, n. 6 
HC-CH16 tree-pit 40° 06' 40.8" N-21° 00' 32.5" E 1537 GrM-25077 3297±26 Pinus nigra 1618-1507 BC ‐26.74±0.15 2 bottom, n. 2 

SMX-1 charcoal from pit 40° 03' 41.4" N-21° 06' 50.1" E 1367 GrA-69503 3645±35 Pinus sp. 2137-1923 BC ‐23.15±0.11 2 top, n. 5 
Sam-23, Anitsa charcoal horizon 40° 05' 44.0" N-21° 04' 53.6" E 1666 GrA-59661 4005±35 Juniperus sp. 2623-2461 BC -23.228 2 top, n. 4 

HC-102 tree-pit 40° 06' 43.1" N-21° 00' 31.8" E 1541 GrA-69500 4105±35 Pinus nigra 2868-2501 BC ‐26.95±0.11 2 bottom, n. 1 
NTS-25, Anitsa charcoal 40° 05' 33.0" N-21° 05' 08.0" E 1704 GrM-28122 5356±26 Fraxinus sp. 4325-4055 BC ‐25.73±0.15 2 top, n. 3 

BGD-1 fireplace 40° 07' 26.9" N-20° 58' 36.8" E 1892 DEM-2585 5972±27 undet. charcoal 4944-4783 BC NA  2 top, n. 2 
HC-CH20 tree-pit? 40° 06' 46.3" N-21° 00' 19.8" E 1546 GrM-25076 8705±35 Salix sp. 7934-7596 BC ‐26.20±0.15 2 top, n. 1 
HC-CH18 tree-pit 40° 06' 46.2" N-21° 00 19.5" E 1546 failed, too small sample NA Pinus sp. NA NA NA 
HC-149 tree-pit 40° 06' 51.8" N-21° 00 17.3" E 1532 failed, too small sample NA Pinus nigra NA NA NA 
HC-148 tree-pit 40° 06' 52.4" N-21° 00 16.8" E 1532 failed, too small sample NA Pinus nigra NA NA NA 

 
During the last three decades, the territory around Samarina has been affected by 

the development of tourist infrastructures, construction of new roads, hotels and ski re-
sorts mainly around Mount Vasilitsa, and a small dam near Polyneri, which heavily 
damaged part of the landscape despite their location inside the North Pindus National 
Park, which was established in 2005 [27]. 

In particular, the construction of many paved and unpaved roads triggered deep 
erosion along hillslopes. In contrast, the building of some infrastructures has favoured 
the discovery of archaeological finds. Moreover, the visibility of traces of past human ac-
tivities is enhanced by extensively deforested zones, which are at present exploited for 
pastoral activities. Intensive grazing by flocks of sheep and goats produced patches of 
bare ground that increase the visibility of archaeological materials otherwise buried un-
der the sward. 

2. The Pindus Mountain Landscape: Environment and Resources 
2.1. Holocene Climate and Vegetation 

The investigated area covers a territory of some 80 square kilometres, from the vil-
lage of Polyneri (ca. 1000 m a.s.l.) to the Mounts Bogdani-Gurguliu ridge (ca. 2000 m 
a.s.l.). The sharp variability in exposure, steepness, hydrology and geological substratum 
is the key natural control on the vegetation structure. Adding to these, diverse economic 

User
please leave an empty line below Table 1 before beginning with the text



Land 2022, 11, x FOR PEER REVIEW 6 of 43 
 

use of the territory (forests, pastures) has played an important role in shaping the pre-
sent landscape.  

Out of 15 forest types of the whole North Pindus National Park, only five are more 
extensively found today around Samarina. At lower altitudes up to 1200 m a.s.l., the 
prevailing forest is formed by deciduous oaks (mostly Quercus frainetto), followed by the 
black pine (Pinus nigra) and beech (Fagus sylvatica) with scattered stands of fir (Abies 
borisii-regis). The Bosnian pine (Pinus heldreichii) forms the treeline up to 2000 m a.s.l. 
However, at least 50% of the area is covered with pastures, opened in the past by Vlach 
transhumant herders (seasonal transhumance with summer pastures in Samarina, win-
ter pastures in Thessaly) [17].  

Dating this human-made landscape requires a better knowledge of Vlach history in 
the past millennia and the local history of Holocene climate change. As for the first 
point, reference can only be found either in the ethnographic reports from the few an-
cient travellers who, for different reasons, crossed this remote land (mostly historians 
and military topographers) or in the archaeological surveys [2,28–30].       
       For the reconstruction of the Holocene climate history, the following datasets are 
available (1) a good series of recent dendroclimatological data, covering the last two mil-
lennia; (2) a radiocarbon-dated pollen diagram, referring to a longer span of time, from 
1340 BC to 700 AD; and (3) 20 radiocarbon-dated pieces of pine, juniper and beech char-
coals from three-pits and burning structures recovered from the Historical Camp (hence-
forth HC) north-north-west of Samarina, spanning from 7934–7596 BC to 1443–1663 AD 
(Table 1).  

Pinus heldreichii, the so far oldest European dendrochronologically dated tree [31], 
has recently provided a unique opportunity to establish a proxy climate record back to 
the 6th century BC. The studied cores were obtained from trees from Mount Smolikas 
and Valia Kalda in Western Macedonia [32,33] and Mavrovouni (Metsovon) in Epirus 
[34]. Tree-ring width climate signals detected in the longer core correlate to the climatic 
results obtained with the densitometry approach from other Smolikas black pine sam-
ples [35]. 

These recent data show that a significant warm period occurred between 876–905 
AD, followed by an exceptionally cold phase (997–1026 AD), not yet detected in Central 
Europe curves, at the middle of the Medieval Warm Period. This was clearly warmer 
than the following Little Ice Age. Tree ring densitometry points to the existence of severe 
dry periods at 1350–1379 AD and 913–942 AD, and wetter phases at 862–891 AD and 
1522–1551 AD [36]. For the BC periods, we have only one high-altitude pollen sequence 
in the Smolikas area. It was obtained from a sediment core taken from Lake Gomara, a 
small basin on the southern slopes of Mount Baltoumis (1749 m a.s.l.) [37] (Figure 4). 
Starting in 1340 BC, the pine forest was gradually replaced by beech after ca. 890 BC, 
perhaps through reduced disturbance and/or increased precipitation. A herbaceous pol-
len spike at ca. 80 BC followed the deposition of volcanic ash. Pinewood replaced beech 
forest at ca. 330 AD.  

Two periods of accelerated erosion coincide with the pine wood phases and possi-
bly with anthropogenic burning and grazing (early Vlach presence?). They are separated 
by a period of abandonment when the climate was probably wetter. 
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Figure 4. Lake Gomara, along the southern slope of Mount Baltoumis (top), and location of the 
pre-core of Vikos “black chert” recovered from the surface ca. 200 m west of the small basin (red 
dot) (bottom) (photographs by E. Starnini, 2022). 

The radiocarbon dates obtained from charcoal from the Samarina HC structures 
and tree-pits (Figure 2) show the early presence (7934–7596 BC) of Salix sp., clearly 
pointing to the presence of water (a warm and wet phase?). Towards the beginning of 
the 3rd millennium BC the pine forest (mostly Pinus nigra, rarely P. heldreichii) perma-
nently covered the area with some occurrences of beech (Fagus sylvatica) during the 
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Bronze Age and Middle Ages. The Byzantine presence of juniper charcoal (from the sev-
enth century up to 1043–1220 AD) shows the local opening of the conifer forest, which 
may indicate a pastoral economy.  

Other interesting records come from the wider surveyed area. Charcoal of ash 
(Fraxinus sp.) at Anitsa clearly shows the existence of a warm period during the Late 
Neolithic, around 4325–4055 BC. Deciduous oak was frequent during the Bronze age 
along the lower slopes and valley bottom between 1100–1300 m up to Mount Anitsa 
(1705 m a.s.l.).  

2.2. Lithic Resources 
In general, ophiolithic rocks predominate in the surveyed area (Mounts Smolikas, 

Flampouro, Vasilitsa). The ophiolites consist mainly of peridotites and serpentinites ac-
companied by red cherts. In contrast, the southern and western parts of the Northern 
Pindus National Park (Tymphi, Trapezitsa and Mitsikeli massifs) and some areas in the 
north-east (Orliakas) are dominated by limestone [38,39]. One of the most important 
knappable lithic resources is represented by dark grey-cream yellow siliceous limestone 
and chert in the form of rounded nodules occurring in seams in the limestone formation 
around Samarina. This raw material has been intensively exploited mainly by Middle 
Palaeolithic hunters [20], more rarely in later periods.  

The first chert outcrops were discovered during our survey along the Delichmét 
ridge (Figure 1), between La Greklu saddle (1740 m a.s.l.) and Mount Kirkuri (1850 m 
a.s.l.) in 1999. In 2011, more chert outcrops were recorded along the eastern part of the 
same watershed. Smaller findspots were also recorded along the upper part of the left, 
north-north-western slope of the upper Samariniòtikos River Valley, south of Delichmét. 
Other occurrences were discovered in the south-western slopes of Mount Kirkuri, all 
along smaller riverbeds, and in the deposits of two left tributaries of the Samariniòtikos 
River. More chert deposits and large nodules were discontinuously recorded all along 
the Holy Cross Church ridge (1662 m a.s.l.) and near the top of Mount Anitsa (1705 m 
a.s.l.). Two chert samples, collected from the outcrops located close to Delichmét have 
been analysed in thin section and SEM-EDS. They showed that they consist of a non-
calcareous chert of medium-quality from the point of view of its knapping properties [8].  

However, despite its abundance, this raw material has been rarely employed for 
knapping artefacts during the Holocene. In contrast, better quality, more vitreous cherts 
were preferred, whose provenance remains to be identified in most cases. The data 
achieved during our surveys show that the final Pleistocene and Holocene assemblages 
of the Samarina highlands, were obtained almost exclusively from non-local, good-
quality cherts and flints whose chronological attribution is based almost exclusively on 
the techno-typological characteristics of the lithic artefacts. In some cases, the presence of 
cortical parts shows that they were collected as pebbles and nodules, perhaps from sec-
ondary deposits. 

At present, we have just a few data regarding the presence of raw material chert 
outcrops in Western Macedonia and their prehistoric exploitation. However, according 
to data available from Dispilio, an important Late Neolithic–Bronze Age lake-dwelling 
settlement excavated along the southern shore of Lake Orestiadas (Kastoria) [40,41], ra-
diolarian and other varieties of chert were widely utilised in the Neolithic, during which 
were exploited local and regional raw materials available within a radius of ca. 50–60 
km. From Dispilio, O. Kakavakis reports the presence of fine-textured radiolarian chert, 
otherwise known as chocolate flint, whose outcrops occur in the Pindus Range [42].  

Moreover, “black chert” is known from the Vigla limestone outcropping in the 
Vikos Gorge, near the village of Papingo in the Vikos-Aoos Geopark of the Tymphi Mas-
sif (Epirus), in the north-western part of the Pindus Range [43]. Artefacts made from this 
raw material have been visually identified among the knapped stones recovered mainly 
from the Late Neolithic–Bronze Age sites discovered around Samarina during our sur-
veys. In particular, the raw material employed for making several artefacts collected 
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from the Mounts Anitsa, Vasilitsa, Bogdani and other Late Neolithic-Bronze Age sites 
(Figures 5–7), is visually identical to the sample named Vikos07 ([see 43], Figure 10). It 
consists of a high-quality, translucent “black chert” from the Vigla limestone, employed 
by the hunter-gatherers who occupied the Boïla Rock-shelter in Epirus, which was in use 
at the very end of the Pleistocene and the beginning of the Holocene [44]. Dark cherty 
flint has been recorded in the sediments of the Voidomatis River in Epirus and was in-
tensively used by Late Upper Palaeolithic hunters on the slopes of Mount Tymphi 
[45,46]. 

 

 
 

Figure 5. Mount Anitsa: bifacial rough-out (NTS-77) and debitage microflakelets of the same varie-
ty of non-local Vikos “black chert” (n. 1). The NTS lithic manufacturing spot has been radiocarbon 
dated to 5356 ± 26 BP (GrM-28122: NTS-25) by one Fraxinus charcoal fragment. Geological samples 
of Vikos “black chert” from the Vikos Gorge outcrops in Epirus (n. 2) (photographs by E. Starnini, 
2022). 
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Figure 6. Non-local artefacts made from Vikos “black chert” from different sites: GRG-125 (n. 1), 
GRG-46 (n. 2), GRG-121 (n. 3), GRG-156 (n. 4), GRG-39 (n. 5), GRG-144 (n. 6), Anitsa-74 (n. 7: mi-
crobladelet core), and VSL-305 (n. 10: microflakelet core or preform of a bifacial point), and blonde 
non-local chert SMC-13 (n. 8: hafted, long-end scraper used for cutting vegetation (CV), VSL-263 
(n. 9: straight perforator heavily worn and broken) (photographs by E. Starnini). 



Land 2022, 11, x FOR PEER REVIEW 11 of 43 
 

 
 

Figure 7. Triangular, barbed-and-tanged arrowheads with flat invasive or covering bifacial re-
touch from Kirkuri (KRK-28, n. 1), Sam-8 (n. 2), Mirminda Pass (VLC-1, n. 7); hollow-based ar-
rowhead from Kirkuri (KRK-118, n. 3); fragments of arrowheads from Kirkuri (KRK-14, n. 4; KRK-
92, n. 6) and the Mirminda Pass (VLC-10, n. 8); proximal fragment of dagger obtained by flat, cov-
ering bifacial retouch from Sam-8 (n. 5) (photographs by E. Starnini; drawings by P. Biagi; inking 
by G. Almerigogna). 
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The presence of chert types of different colours has been ascertained from other lo-
calities of central and western Epirus ([see 43]: Figure 7). Finally, red radiolarite suitable 
for knapping occurs in the Avdella Mélange in the northern Pindus Range, ca. 14 km 
south-east of Samarina [47]. However, red radiolarite boulders have been observed in 
the diamicton along the slopes of Mount Vasilitsa, together with serpentinite blocks. 
Therefore, this raw material can be considered of local occurrence. Several red radiolar-
ite artefacts were also recovered during the surveys, although, according to their techno-
typological features, most of them can be attributed to the Middle Palaeolithic. 

Imports of far-distant raw materials are represented by two obsidian flakes. The 
first Carpathian 1 specimen comes from Mount Vasilitsa Site 1 (VSL 1), along the north-
ern upper slopes of Mount Baltoumis (40°04′12.7” N, 21°04′20.5” E: VSL-139, 1771 m 
a.s.l.), the second, a Melos piece, from the upper ridge of Mount Bogdani (GRG-19: 
40°07′20.21” N, 20°58′21.15” E, 1960 m a.s.l.) (Figure 8). They were characterised by non-
destructive XRF and LA-ICP-MS at the CNRS-IRAMAT Laboratory, Orléans (F) by B. 
Gratuze. 

 
Figure 8. Unretouched obsidian flakelets from Melos Demenegaki (GRG-19, n. 1) and Carpathian 
1b, Cejkov (VSL-139, n. 2) (bottom), and locations of the two obsidian outcrops (Carpathian 1, n. 2; 
Melos, n. 3). The green dot marks the location of the Vikos Gorge mentioned in the text; the white 
dot shows the location of Samarina (top) (photographs by E. Starnini; drawings by P. Biagi; inking 
by G. Almerigogna). 
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Finally, a few polished greenstone implements were recovered during our surveys. 
Due to their shape and size, they can be interpreted as woodworking tools, unsuitable 
for felling trees (Figure 9). They are represented by two chisels whose typology suggests 
a Neolithic age. The detailed identification of the rocks employed in their manufacture 
needs a petrographic analysis, although geological formations bearing potential raw ma-
terials suited for the production of polished stone tools are present in the region. 

 
Figure 9. Polished greenstone chisels from Mount Vasilitsa (VSLA-61: n. 1) and Sam-8 (n. 2) (pho-
tographs by E. Starnini). 
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3. Research Aims, Methods and Strategy 
Mountain archaeology [48–50] is still an under-practiced field, partly because it pre-

sents challenging environmental and logistical conditions and climate variability, which 
make highland zones suitable for systematic archaeological work for only a few months 
a year. It is a time-consuming and harsh fieldwork; high-altitude weather conditions can 
change dramatically within a few minutes [51]. In many cases, archaeologists have to 
move up- and downslope and walk for hours to operate in areas which are often diffi-
cult or impossible to access with vehicles. There is little doubt, however, that the study 
of human adaptation to highland environments is an important and promising avenue 
for archaeological research [52]. With all of this in mind, our project started with the sys-
tematic exploration of the highland zones around the small town of Samarina. 

The Samarina archaeological surveys were conducted on foot by 3–5 people, walk-
ing along watersheds, slopes and river valleys, 2–3 weeks per year. The first areas to be 
explored were those around small lakes and watering holes close to passes and saddles 
which, following the experience gathered during fifty years of fieldwork in the Italian 
Alps [53,54], are the most suitable landscapes for the preservation of traces of past hu-
man activity or seasonal occupations.  

As shown by the Alpine case studies cited above, relict glacial landscapes represent 
an ideal environment for the summer settling of Early Holocene hunter-gatherers who 
moved from valley bottom base camps, up to alpine grasslands for purposes which are 
still widely debated, one of which is hunting in the open landscape located just above 
the upper tree-line [55,56].  

The high-altitude Samarina stations were systematically revisited throughout a pe-
riod of more than twenty years. Following our experience, mountain surveys need to be 
repeated many times with different weather and light conditions to retrieve fully reliable 
and detailed results. Moreover, the sites can yield either many or no artefacts in an un-
predictable pattern [57]. This depends on many variables among which are the quantity 
of seasonal rain/snow, the intensity of trampling by grazing flocks, depth of buried ma-
terials, and soil cover characteristics and thickness. Therefore, it is necessary to re-visit 
the same localities several times to confirm the presence/absence of archaeological 
sites/finds, and to collect diagnostic artefacts to establish their chronology. During our 
surveys, every single artefact, or findspot, has been located according to its coordinates 
taken with a Garmin-GPS to build distribution maps with the help of Google Earth im-
ages, and databases “for gaining information necessary to the analytic determination of what 
cultural items are, spatial and temporally clustered one with another and with other artifactual 
material” ([58], p. 430). 

One of the first targeted areas was a small glacial basin located at 1357 m a.s.l. just 
above the Vlach village of Smixi (Smiksi). The lake is partly delimited by the lowermost 
fringes of the impressive moraines that slope down from the northern flanks of Mount 
Vasilitsa (Figure 10 top). The first visit to Smixi Lake in Autumn 1999 was highly pro-
ductive and a typical Middle Palaeolithic chert artefact was collected from the surface 
close to the southern shore of the shallow basin (Figure 10 bottom). This encouraged us 
to continue the research that year leading to the unexpected discovery of impressive 
good-quality chert outcrops along the watershed between the saddle of La Greklu, in the 
west, and Kirkuri, in the east [20]. Closer observations made in the following years 
showed that the chert seam extends farther east and is marked by the presence of chert 
knapping areas and extractive traces all along its development, most of which have been 
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attributed to Middle Palaeolithic exploitation [21].

 
Figure 10. Distribution map of the prehistoric sites discovered in the Vasilitsa Pass (VSL 4 and VSL 
5: nn. 4 and 5), along the northern slope of Mount Baltoumis (VSL 1, VSL 2 and VSLA: nn. 1–3), 
and Lake Smixi (nn. 6–8) (top). Lake Smixi location of the finds: refitting Levallois flakes (n. 1), 
Mousterian discoid cores and pre-core (n. 2), Upper Palaeolithic retouched point (n. 4), early 
Bronze Age small pit radiocarbon-dated to 3645 ± 35 BP (GrA-69503: SMX-1) from one pine char-
coal fragment (n. 5) (bottom). The white dots and the triangle refer to the Palaeolithic artefacts, the 
red dot to the Bronze Age pit (drawing by P. Biagi). 

The surveys were extended in subsequent years to an area of ca. 80 square km from 
the saddle that separates Western Macedonia from Epirus, in the north-west (La Greklu: 
1740 m a.s.l.), to the village of Filippei (ca. 1400 m a.s.l.), in the south-east. This territory 
is delimited by the ridges of Mounts Bogdani, Gurguliu and Vasilitsa, in the west, and 
the northern watershed that extends from La Greklu, across Delichmét, Kirkuri, Mount 
Anitsa, the Mirminda Pass and farther south. During the first few years, test trenches (2 
× 3 m wide) were opened at five sites, which were considered to be particularly im-
portant due to the presence of thin charcoal horizons along the profiles revealed by road 
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constructions. The scope of the excavation trenches was to check for the presence of ar-
chaeological horizons in situ and establish their chronology by radiocarbon dating. A 
few valley-bottom sites were briefly visited, among which is Agios Athanasios, along the 
right terrace of the Venetikos River Valley (ca. 1120 m a.s.l.) (Figure 11). This locality 
yielded evidence of a late Bronze Age village from which an oak charcoal lens was radi-
ocarbon dated to 3095 ± 35 BP (GrA-61779: AA-1). 

 
Figure 11. Agios Athanasios: Sampling charcoal from a profile exposed by erosional processes 
within the Bronze Age site (AA) located on a terrace of the Venetikos River Valley, which yielded 
the result of 3070 ± 40 BP (GrA-61779: AA-1) (photograph by P. Biagi, 2014). 

Unexpectedly, the surveys yielded mostly traces of different types of Middle Palae-
olithic activities and settlements up to an altitude of ca. 1900 m a.s.l. along the upper 
ridges of Mounts Gurguliu and Bogdani (Figure 12). However, material culture remains, 
and radiocarbon results confirm that the earliest Holocene exploitation of the Samarina 
highlands took place during the Preboreal Mesolithic [23], continuing with several inter-
ruptions up to the present. The Holocene human settlement of this landscape intensified 
mainly between the Late Neolithic and the Late Bronze Age, most probably due to the 
growing importance of pastoral activities. This observation is supported by several prox-
ies, among which are the recovery of characteristic archaeological finds, and a number of 
radiocarbon dates, which help us to better understand why the exploitation of this terri-
tory intensified again well after the end of the last glaciation (Table 1). 
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Figure 12. Distribution map of all the Palaeolithic and Holocene knapped stone artefacts collected 
in 2008 along the northern slopes and ridge of Mount Bogdani (yellow dots). The orange dot 
marks the location of the Melos obsidian flakelet (GRG-19), the red dot the Late Neolithic fireplace 
BGD-1, which was radiocarbon-dated to 5972 ± 27 BP (DEM-2585) (drawing by C. Franco and P. 
Biagi). 

4. Glacial History of Greece—Overview 
The mountains of Greece have been glaciated several times during the Quaternary, 

with well-preserved evidence from multiple glacial cycles. Glaciers were extensive in 
some mountain areas forming ice caps and ice fields with valley and cirque glaciers in 
others [59–61].  

The most extensive glaciers formed on the highest mountains, from Smolikas and 
Tymphi in the northern Pindus [62,63] to the Peloponnese in the south and on Mount 
Olympus in the north-east [64].  

These glaciers had a major influence on rivers’ runoff and sediment supply to rivers 
[65] and supplied water to areas far downstream, sometimes beyond glaciated catch-
ments through karstic drainages, such as at Lake Ioannina in Epirus [66,67].  

Recent research has suggested that glaciers may have been even larger than previ-
ously thought, and substantial glaciers also formed on the lower mountains of northern 
Greece such as Mavrovouni [68] and also Vasilitsa [69].  
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These two mountains are similar in that they are formed in ophiolite rocks and 
supported valley and cirque glaciers on their northern slopes. On Vasilitsa, three cirque 
basins are etched into the north-east-facing slopes and there is evidence of multiple 
phases of glaciation in this area.  

During the last glacial cycle, glaciers existed in the Greek mountains at a time when 
anatomically modern humans (AMH) were present in Greece [70,71]. The presence of 
stone tools from Middle Palaeolithic humans on moraines in Greece, such as at Vasilitsa, 
is important not only for understanding human occupation of the mountains, but also 
for providing additional independent age control on the glacial record.  

For example, the oldest and most extensive glaciers in Greece are Middle Pleisto-
cene in age and pre-date the last glacial cycle [61,72]. The presence of Levallois Mouste-
rian artefacts on moraines, associated with Neanderthals pre-dating the AMHs who oc-
cupied the Pindus Mountains in the last glacial cycle [21,22,73], is especially noteworthy. 
These artefacts confirm that the oldest moraine surfaces are much older than the Last 
Glacial Maximum.  

The fact that such artefacts are frequently found on moraines could suggest that 
these landscapes were attractive as they provided open and elevated vantage points for 
humans. The presence of moraine-dammed glacial lakes nearby, as is the case in Va-
silitsa, would have offered a reliable water supply.  

5. Results: The Natural and Human Landscape 
This section discusses the most important Holocene archaeological sites discovered 

in the area, starting from Mount Vasilitsa (VSL and VSLA sites), moving north to the 
northern Mount Bogdani watershed (GRG) and the La Greklu-Delichmét ridge (a few 
Sam sites), Kirkuri (KRK), Anitsa (Anitsa and NTS sites), the Mirminda Pass and the wa-
tershed up to Mount Anitsa (VLC) and, finally, the Historical Camp (HC), just to the 
north-north-west of Samarina (Figure 1). 

5.1. Evidence of Glaciers on Mount Vasilitsa 
The glacial deposits on Mount Vasilitsa (2248 m a.s.l.) extend down to an elevation 

of ca. 1320 m a.s.l., just above the village of Smixi on the north-eastern slopes [74].  
Good exposures are present in several places where sections are cut by roads and 

tracks, revealing a matrix-supported diamicton, and large perched rocks occur in many 
areas on a series of undulating moraine ridges.  

The moraines resemble the glacial deposits noted elsewhere in ophiolite terrains 
such as those on Mount Smolikas [60,61] and Mavrovouni [68]. The lowest set of mo-
raines on Vasilitsa are named the Smixi Member (Figure 13).  
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Figure 13. Geomorphological map of the Mount Vasilitsa area. The stratigraphical units marked a-
d represent the Vasilitsa Formation: (a) Smixi Member, (b) North Vasilitsa Member, (c) Central 
Vasilitsa Member, (d) Vasilitsa Summit Member. The stratigraphic unit marked (e) represents the 
East Vasilitsa Member, the sole unit of the East Vasilitsa Formation (drawing by P. Hughes). 

Further up-valley, moraine ridges impound a small lake on the north-eastern slopes 
at ca. 40°03′16” N, 21°05′23” E, 1750 m a.s.l. Two more ridges are present to the south-
west of the lake. These sediments and landforms are named the North Vasilitsa Member 
and are interpreted as end and recessional moraine ridges formed in front of a former 
cirque glacier. 

Moraine ridges also exist further south and impound a lake at ca. 40°02′52” N, 
21°05′40” E, 1790 m a.s.l. (Figure 14). Here, at least three moraine ridge crests can be de-
fined. These landforms are identified as the Central Vasilitsa Member. Hummocky, 
boulder-covered moraines are present up-valley of these ridges and probably formed 
during glacier retreat. A boulder ridge is also evident in the shallow valley to the south-
east at ca. 1730 m a.s.l. and appears to represent the terminus of an off-shoot glacier 
which had the same source as the glacier which produced the lake moraines described 
above. 
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Figure 14. A section through the Smixi Member moraines at ca. 40°03′10” N, 21°05′50” E, 1690 m 
a.s.l. Note the large boulders on the surface of the moraine, which are a common feature in this ar-
ea (left). A moraine impounding a lake to the east of Mount Vasilitsa at ca. 40°02′52”‘ N, 21°05′40” 
E, 1790 m a.s.l. (right) (photographs by P. Hughes, May 2003). 

In the highest cirques on Vasilitsa, arcuate boulder moraines dam another lake 
(probably ephemeral) at ca. 2000 m a.s.l. and this youngest moraine unit is identified as 
the Vasilitsa Summit Member. These moraine ridges represent a discrete glacial advance 
during a later glacial phase. East of the summit of Vasilitsa, moraine ridges also exist in a 
small hollow at ca. 40°02′20” N, 21°05′50” E, 1730 m a.s.l. These deposits represent the 
East Vasilitsa Member. As this is the sole unit, these deposits also represent the East Va-
silitsa Formation. Two main crests can be identified. No moraines were located down-
valley, although lower glacial deposits may have been eroded [69]. 

The stratigraphy of the glacial sequence on Vasilitsa is summarised in Table 2. The 
lowest and most extensive moraines are Middle Pleistocene in age whilst only the high-
est cirque moraines were formed by small glaciers during the Late Pleistocene (Last Gla-
cial Cycle). All of the chert artefacts reported in this paper have been found on the Mid-
dle Pleistocene moraines.  

Table 2. Chronostratigraphy and morpho-lithostratigraphy of the moraine sequence in the north-
eastern valley of Mount Vasilitsa. From Hughes (2004).  

Chronostratigraphy/Age Morpho-lithostratigraphy (moraine sequence) 
Tymphian Stage, MIS 5d-2 

110,000–11,700 Unit 3 
Vasilitsa Summit Member 

East Vasilitsa Member 
VASILITSA &  

EAST VASILITSA 
FORMATIONS 

Vlasian Stage, MIS 6a 
190,000–130,000 years ago 

Unit 2 
North Vasilitsa Member 

Central Vasilitsa Member 
Skamnellian Stage, MIS 12 
480,000–430,000 years ago 

Unit 1 Smixi Member 



Land 2022, 11, x FOR PEER REVIEW 21 of 43 
 

The lowest moraines of the Smixi Member formed during the Skamnellian Stage in 
the Greek glacial chronostratigraphy, which is equivalent to Marine Isotope Stage (MIS) 
12, ca. 480–430,000 years ago [60].  

The North and Central Vasilitsa Member moraines formed during the Vlasian Stage 
in the Greek glacial chronostratigraphy, which is equivalent to MIS 6a, ca. 190–130,000 
years ago. The Vasilitsa Summit and East Vasilitsa Member cirque moraines belong to 
the Tymphian Stage in the Greek glacial chronostratigraphy, which is equivalent to MIS 
5d-2, ca. 110,000–11,700 years ago.  

In neighbouring mountains, the maximum extent of glaciers during this Last Gla-
cial Cycle occurred ca. 30–25,000 years ago [68,75] (Figure 14). However, glaciers were 
present in the Pindus Mountains throughout the Last Glacial Cycle and oscillated in re-
sponse to dramatic millennial-scale climate change. Neanderthals and, later, anatomical-
ly modern humans occupying the mountain early in the Last Glacial Cycle would have 
experienced open mountain terrain, late-lying snow and small cirque glaciers.  

This open alpine terrain would have been attractive for hunting mountain fauna 
such as ibex and chamois [76]. For example, there is evidence from rock shelters on 
nearby Mount Tymphi that AMHs used these sites as bases from which to hunt ibex and 
chamois in the nearby open uplands [65,77,78]. Whilst the evidence from Mount Tymphi 
is of later Upper Palaeolithic AMH activity, it is likely that Neanderthals in this region 
were also hunting these animals on the glaciated landscapes on Vasilitsa and nearby 
glaciated areas such as Samarina.  

It is certainly worth noting that Yravedra and Cobo-Sánchez [79] reported the im-
portance of ibex and chamois in both Neanderthal and Modern human hunting behav-
iour in south-eastern Europe. 

5.2. Vasilitsa Sites (VSL and VSLA) 
Five sites in this area yielded artefacts attributable to different prehistoric periods. 

They were discovered along the northern slopes of Mount Baltoumis (2027 m a.s.l.), a 
secondary peak separated by Mount Vasilitsa by a wide saddle, and the Vasilitsa Pass it-
self (Figure 10 top).  

Only three of them can be attributed to the Late Neolithic or the Early Bronze Age 
(VSL 1 and 2 and VSLA), although the assemblages show that the area was visited dur-
ing different Pleistocene periods mainly by Middle Palaeolithic hunters. The chronology 
of the Vasilitsa Holocene sites is difficult to define due to the absence of radiocarbon 
datable material. None of the sites has been excavated and all the artefacts come from 
surface collections.  

Site VSL 1 yielded the most important assemblages. It is located on a terrace delim-
ited by a small pond, (Figure 10 top, n. 1; Figure 15 top). The site is located at 1770 m 
a.s.l. and extends over a surface of ca. 2000 square metres. It consists of a large patch of 
bare ground which is subjected to erosion due to summer grazing and human disturb-
ance caused by the presence of ski infrastructure. One Pinus nigra charcoal fragment col-
lected from a small fireplace discovered against a rock outcrop in the centre of the site 
gave a Late Byzantine age (VSL-1, GrA-69566: 995 ± 30 BP). 
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Figure 15. Panoramic view of the archaeological sites discovered along the northern slopes of 
Mount Baltoumis: VSL 1 (top), and VSL 2 with Mount Anitsa in the background (bottom) (photo-
graphs by P. Biagi, 2019). 

The site yielded several Holocene knapped stone artefacts, most of which are made 
from non-local, Epirotic chert, and one obsidian microflakelet which has been character-
ised as coming from the Slovak Carpathian 1 source (Figure 8, n. 2). The colours of the 
chert artefacts vary from black to blonde, brown, pinkish, light and dark grey. They con-
sist of bladelet cores, technical pieces (crested blades), prismatic bladelets, and long and 
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short-end scrapers (Figure 16, n. 3) . Among the other tools are one straight perforator 
(Figure 6, n. 9), side scrapers, sickle inserts with sickle gloss, and arrowheads with bifa-
cial invasive or covering flat-retouch (Figure 16, nn. 1, 2, 4 and 5; Figure 17, nn. 2 and 3), 
and other tools with cut or scrape wood, and cut hide use wears (Figure 16, nn. 6 and 7).  

 

 

Figure 16. Mount Vasilitsa: Holocene knapped stone artefacts made from non-local chert: Site VSL 
1: Flat-retouched side scraper (n. 1), bifacial arrowhead (n. 2), short end scraper (n. 3), flat-
retouched bladelet (n. 4), proximal fragment of flat-retouched, bifacial dagger (VSL-285, n. 5) and 
artefacts with utilisation traces (VSL-190, cut hide (Chi), n. 6; and VSL-184, cut wood (CW), n. 7) 
(photographs by E. Starnini). 
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Figure 17. Sickle inserts from various localities: Mount Anitsa: hafted, snapped, abrupt-retouched 
bladelet with opposed oblique sickle gloss (Si), of reddish-brown radiolarite (Anitsa-130, n. 1); 
Mount Baltoumis: flat-retouched, bifacial insert of radiolarian chert (VSL-211, n. 2); Mount 
Baltoumis: hafted, flat-retouched, bifacial sickle insert (Si) with notched, resharpened working 
edge, hafted and reshaped, made of radiolarian chert (VSL-181, n. 3); Mirminda Pass, flat-
retouched, bifacial insert with sickle gloss (Si) (VLC-32, n. 4); fragment of bifacial dagger (Sam-33, 
n. 5); unretouched bladelet with sickle gloss (Si) (Sam-23, n. 6) (photographs by E. Starnini; draw-
ings by P. Biagi, inking by G. Almerigogna). 
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The assemblage includes two transverse arrowheads (Figure 18, n. 2), one of which 
had been hafted and used for cutting hard material (Figure 18, n. 1), one lunate fragment 
with impact traces (VSL-130). Green radiolarite was also utilised on a small scale, as well 
as light green soapstone (steatite) for making beads (Figure 19, n. 4). Other tools show 
wear traces of hafting and scraping wood and hide (Figure 19, nn. 2 and 3). 

Site VSL 2 is located ca. 350 m south-east of Site 1, close to a small pond which at-
tracts grazing flocks for their daily watering (Figure 10 top, n. 2; Figure 15 bottom). The 
assemblage was collected from a surface of ca. 1500 square metres. It consists of Middle 
Palaeolithic and Holocene artefacts exhumed by erosion due to pastoral land use.  

Site 3 (VSLA: Figure 10 top, n. 3) is a small findspot discovered along the eastern, 
eroded and deeply incised slope of Mount Baltoumis, ca. 100 m north-east of Site 1. The 
assemblage is represented almost exclusively by Middle Palaeolithic artefacts, although 
a very few Late Neolithic tools were also found. The most representative is one green-
stone chisel (Figure 9, n. 1), which finds generic parallels with some types from Servia 
([80]: Plate 4.6), and one flat retouched point made from non-local pale red chert (Figure 
19, n. 1). 

5.3. The Smixi Moraine Ridges 
One of the first areas targeted for our survey is a small glacial basin located at 1357 

m a.s.l. just above the village of Smixi. A seasonal pond occupies a small depression in 
the pasture, whose southern side is delimited by the lower moraine of the Smixi Member 
which slopes down from the eastern flanks of Mount Vasilitsa. In some exceptionally 
wet years, the shallow basin is also filled with water during the summer season. The 
lowermost moraine ridge has been cut in several points by the road that connects the vil-
lage of Smixi with the Vasilitsa Pass. Ground visibility is good, most of the area is defor-
ested, and intensive grazing has eroded the grass cover in many areas.  

The surveys conducted around the lake and along the moraine ridges which border 
it yielded some important traces of prehistoric activity mainly along the sections created 
by constructions of the new asphalt road (Figure 10 bottom). They consist of three Mid-
dle Palaeolithic refitting flakes (Figure 20, nn. 1–4), 2 Mousterian discoidal cores with 
centripetal detachments (Figure 20, nn. 5 and 6), and one pre-core (Figure 21, n. 1) made 
of local whitish chert. All these artefacts are important for the definition of the chronolo-
gy of the lowermost moraines of Mount Vasilitsa (Figure 14). The three conjoining Leval-
lois flakes are very fresh, covered with a reddish patina, which shows that they were 
embedded within the red clayey soil deposits of the moraine most probably since the 
Late Pleistocene. 

One unique Palaeolithic tool made of local chert was collected a few metres away 
from the lake, along the slope down to the village of Smixi. It is a point made from a 
long blade with a facetted butt and direct, bilateral retouch (Figure 21, n. 2). This tool has 
no parallel with any Palaeolithic artefact retrieved from the surveyed Samarina region. 
Its cultural and chronological attributions are difficult to define, although the technology 
of the laminar blank would suggest an Upper Palaeolithic age.  
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Figure 18. Lake Smixi: Middle Palaeolithic, Levallois refitting flakes (nn. 1–4) and discoid cores 
made from local chert (nn. 5 and 6) from the Smixi Member moraines south of the small basin 
(photographs by E. Starnini). 
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Figure 19. Lake Smixi: Middle Palaeolithic pre-core (n. 1) and probable Upper Palaeolithic point 
on a blade (n. 2) made from local chert (photographs by E. Starnini). 
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Figure 20. Different types of non-local chert geometric microliths from different sites: VSL-145 (n. 
1: Vikos “black chert”: wear traces: cut hard (CH), (a); hafting, (b), VSL-526a (n. 2: Vikos “black 
chert”), VLC-93 (n. 3: Vikos “black chert”), Sam-23 (n. 4), NTSW-4 (n. 5), Sam-11 (n. 6), and KRK-
88 (n. 7); non-local chert arrowheads from Mount Anitsa northern upper slope (Anitsa-26: n. 8; 
Anitsa-111, n. 9; Anitsa-207, n. 10) (photographs by E. Starnini; drawings by P. Biagi; inking by G. 
Almerigogna). 
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Figure 21. Flat-retouched, unifacial point from Mount Baltoumis Site 3 (VSLA-48, n. 1) made from 
non-local chert, hafted long-end scraper with scrape hides (Shi) traces of wear made from non-
local blonde flint (VSL-95, n. 2), hafted long-end scraper with scrape wood (SW) traces of wear 
made from non-local blonde flint (VSL-162, n. 3), cylindrical soapstone bead with unfinished, bidi-
rectional perforations, broken, during manufacture, from Mount Baltoumis Site 1 (VSL-318, n. 4), 
and bifacial artefact with scrape hard (SH) wear traces from Sam-8 (n. 5) (photographs by E. Star-
nini). 

A small pit discovered along the open profile of the southernmost ridge of the mo-
raine yielded a few ceramic potsherds and pine charcoal fragments (Figure 10 bottom, n. 
5) The latter were radiocarbon-dated to 3645 ± 35 BP (GrA-69503: SMX-1). The result 
shows that the moraines that surround Smixi Lake were briefly visited also around the 
beginning of the Bronze Age (see Table 1: SMX-1).  

5.4. La Greklu-Delichmét Watershed 
The watershed that extends between La Greklu and Delichmét is marked by very 

impressive chert outcrops. Two important sites were partly excavated: Sam-8 
(40°08′10.7” N, 20°00′22.0” E: 1782 m a.s.l.) (Figure 1, n. 1) and Sam-5 (40°08′14.4” N, 
21°00′53.5” E: 1778 m a.s.l.) (Figure 1, n. 2). 

The 2 × 3 m. trench opened in 2003 in Sam-8, a site whose surface is gently inclined 
towards north-west ca. 3–4°, yielded evidence of a complex evolution of soil formations. 
It showed that this part of the watershed was deforested during the Bronze and Iron 
Ages (see Figure 3; Table 1). This led to the incision and disturbance of the lower-lying 
Pleistocene deposit, characterised by polygonal patterns [24], which yielded a few Mid-
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dle Palaeolithic artefacts. Unique lithic tools were collected from the Holocene horizon, 
which was partly damaged by the construction of a new road.  

They include one greenstone chisel (Figure 9, n. 2), which finds some parallels in a 
few Bronze Age specimens from Servia ([80], Figure 4.6) and one bifacial artefact made 
from local chert (Figure 19, n. 5). One triangular, barbed-and-tanged, bifacial arrowhead 
made from Vikos “black chert” (Figure 7, n. 2.) was recovered in situ along the profile of 
the site which continues for ca. 20 m and is marked by a line of small charcoal pieces and 
lithic artefacts.  

Quite a different situation was recorded from Sam-5. One 2 × 3 m test trench was 
opened in 2004 close to the limestone outcrop locally called Delichmét, and to the point 
where a few Late Mesolithic artefacts were collected along both sides of the new road 
[23]. The excavation yielded only a few historic ceramic potsherds, among which is a 
double-pierced handle, and a small fireplace, which was radiocarbon-dated to the Byz-
antine period (DEM-1917/OxA-16222: 1129 ± 26 BP, and DEM-1918/OxA-16223: 1127 ± 25 
BP). In a profile cleaned in the Pleistocene deposit below the Historic occupation, evi-
dence of buried Middle Palaeolithic artefacts was observed. The trench did not yield any 
evidence of Mesolithic occupation. 

 
                                                    5.5. Kirkuri (KRK) 

Kirkuri is a rounded peak (1855 m a.s.l.) with one wide area of bare ground on its 
top (Figure 22) caused by overgrazing and the construction of transmission antennas. 
The survey of this peak yielded various types of Palaeolithic and Holocene knapped 
stone artefacts [22]. 
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Figure 22. The top of Mount Kirkuri from the south, from which come lithic artefacts of different 
cultural periods and Bronze Age arrowheads (photograph by E. Starnini, 2013). 

Among the latter, the area yielded four fragmented arrowheads made from non-
local chert, by bifacial, covering, flat retouch. They consist of one, almost complete, 
barbed-and-tanged, triangular type (Figure 7, n. 1), two have a concave base (Figure 7, n. 
3 and 4), and one is too small a fragment to have an idea of its original shape (Figure 7, 
n. 6). From a techno-typological point of view, all the Kirkuri arrowheads can be at-
tributed to the Bronze Age.  

5.6. Mount Anitsa (Anitsa and NTS) 
Mount Anitsa has played an important role in the prehistory and recent history of 

the Samarina region, for reasons that can be partly explained by the events that took 
place during WWII [81]. The reasons why the conquest of Mount Anitsa was so im-
portant for the end of the war are to be found in the strategic location and shape of the 
mountain, which gives access to the Western Macedonian Plain, in the east, and offers 
good visibility from which all the valleys around can be controlled. Given these features, 
it is not surprising that a Middle/Late Bronze Age site (Sam-29) was established on its 
top (1705 m a.s.l.). The 2 × 3 m excavation trench opened in 2007 did not yield any evi-
dence of archaeological features. A few characteristic Bronze Age fine-ware shards were 
recovered [82], and a few Quercus sp. charcoal pieces, one of which was radiocarbon-
dated to 3095 ± 35 BP (GrA-51015). 

Important discoveries were also made on the upper slope of the same mountain, 
facing south. Dozens of shatters and hyper-microflakelets knapped from Vikos “black 
chert” were found scattered over a surface of ca. 5 square metres associated with a partly 
retouched large flake of the same raw material, most probably the rough-out of an ar-
rowhead (Figure 5, n. 1). These finds suggest the presence of an in situ chert manufactur-
ing area. A few tiny pieces of Fraxinus sp. charcoal recovered from 25 cm of depth in as-
sociation with Vikos “black chert” artefacts, yielded an age of 5356 ± 26 BP (GrM-28122: 
NTS-25). The radiocarbon date shows that the workshop was active during the Late Ne-
olithic. The presence of one microlithic isosceles trapeze obtained by two parallel, abrupt 
truncations from a bladelet with trapezoidal cross-section supports this conclusion (Fig-
ure 18, n. 5). 

All of the higher north-western flanks of Mount Anitsa sloping down to an un-
named narrow valley, which separates Anitsa from the Skourdza peak (1799 m a.s.l.), 
yielded many Middle Palaeolithic and Late Holocene artefacts scattered along the slope. 
Among the latter are different types of non-local chert bifacial arrowheads (Figure 18, 
nn. 8–10), one end scraper, a few bladelets with parallel sides, among which is a sickle 
insert with hafting traces on a snapped, abrupt-retouched bladelet (Figure 17, n. 1), and 
a few unretouched artefacts knapped from Vikos “black chert” (Figure 6, n. 7). Along the 
same slope, the site called Sam-23 is located at ca. 1666 m a.s.l., close to a spring. The site 
has been attributed to the Chalcolithic mainly due to a radiocarbon date obtained from a 
juniper charcoal fragment (GrA-59661: 4005 ± 35 BP). The 2 × 3 m trench opened in 2004 
did not yield any archaeological features. Among the collected lithics are two significant 
artefacts made from non-local chert. They consist of a sickle bladelet on a snapped, un-
retouched, blank with a trapezoidal cross-section (Figure 17, n. 6), and one atypical, 
asymmetric geometric armature obtained by two opposed marginal truncations (Figure 
18, n. 4). 

5.7. The Mirminda Pass (VLC) 
Another watershed, which has yielded many artefacts of different ages, extends be-

tween the Mirminda Pass (1556 m a.s.l.), in the south, and Mount Anitsa, in the north-
north-east (Figure 1). The Mirminda Pass must be crossed to reach the Samarina basin 
moving from the Grevena lowland and the Aliakmon River. Due to its location, the pass 
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probably played a very important role in prehistory, because it separates two important 
rivers, the first of which flows into the Ionian Sea, to the west, and the second into the 
Aegean, to the east. Just north of the Mirminda Pass, a few important tools were recov-
ered: one triangular, tanged-and-barbed, flat-retouched, bifacial arrowhead made from 
patinated dark bluish-grey chert (Figure 7, n. 7), and the tang of another arrowhead 
made by flat unifacial retouch (Figure 7, n. 8). Other finds were collected along the wa-
tershed, though most of them come from a sheltered area close to Mount Anitsa. Among 
them is one insert with sickle gloss (Figure 17, n. 4), and a few Vikos “black chert” arte-
facts, among which is one truncation (Figure 18, n. 3). The assemblage includes also two 
quartzarenite pebbles, which were most probably employed as hammerstones or fabri-
cators. 

5.8. The Historical Camp (HC) 
The so-called Historical Camp (HC) is located just north-north-west of Samarina at 

ca. 1530–1550 m a.s.l., east of a Middle Pleistocene moraine ridge that slopes down from 
Mount Gurguliu. The area, from which come some 300 artefacts, many of which have 
been attributed to the Middle Palaeolithic, though also to different Holocene periods, 
looks almost flat, although it is incised by several gullies (Figure 23 top). A small pond 
marks the northernmost edge of the HC (Figure 23 bottom). 
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Figure 23. Historical Camp (HC): views from the lower slopes on Mount Gurguliu. Note Mount 
Kirkuri in the background and the location of the HC site excavation trench along the edge of the 
erosion gully, in the centre of the top photograph. Mount Kirkuri is visible in the background 
(photographs by P. Biagi, 2006). 
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A 2 × 3 m test trench was opened close to the deepest gully (40°06′41.3” N, 
21°00′33.9” E). It yielded structures which were attributed to the historical campsite but 
it was devoid of material culture remains. The structures consisted of two diverging 
postholes and two shallow pits filled with juniper carbonised branches, one of which 
was radiocarbon-dated to the Byzantine period (DEM-2586: 1414 ± 18 BP) (Figure 24). 

 

 
Figure 24. Historical Camp (HC): excavations underway in the seventh-century AD site. The 2 × 3 
m test trench (a), inclined posthole (b), shallow burning pits or fireplaces with charcoals of small 
juniper branches (c,d), the second of which has been radiocarbon-dated to 1414 ± 18 BP (DEM-
2586) (photographs by P. Biagi, 2006). 

The same HC area yielded at least 80 “black spots”, buried by ca. 20 cm of colluvial 
sediments, which were interpreted as remains of burnt tree-pits related to intentional de-
forestation episodes [83]. The features show evidence of anthropogenic thermal impact 
and contain a few charcoal pieces [25].  

One was excavated (HC-5: Figure 25) and 18 were sampled for radiocarbon-dating. 
The radiocarbon ages show that the deforestation of the territory took place in different 
periods of the Holocene (see Figure 2 bottom and Table 1) and continued into the nine-
teenth century ([2], see p. 45). 
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Figure 25. Historical Camp (HC): the excavation carried out at pine tree-pit HC-5 which was radi-
ocarbon-dated to 2485 ± 30 BP (GrA-59654) (photographs by P. Biagi, 2010). 
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6. Discussion 
The occurrence of high-altitude archaeological sites of the Late Holocene age has 

only rarely been reported in the Balkan Peninsula [10]. The surveys made around Sa-
marina have shed new light on the potential for discovering sites of this period at high 
elevations and for establishing why and when these landscapes were visited or settled. 

In our case, knapped stone artefacts play an important role because potsherds, 
bones and other archaeological remains in most cases have been destroyed by the acidity 
of the mountain soil [14,84]. A few important points can be noted about lithics in the 
Samarina mountain zone. They show (1) the importance of non-local chert for under-
standing regional connections and ancient pathways, and the geographic location and 
distance of the lithic sources exploited during the Late Holocene; (2) the reason why a 
few types of knapped stone artefacts repeatedly recur in some specific areas; (3) their 
significance, and the role they played in the economic subsistence of the sites from 
which they have been retrieved; and (4) the presence of artefacts made from exogenous 
materials probably transported from very distant sources. We expand on each of these 
themes below. 
1) Almost all the lithic artefacts from the Holocene Samarina sites are made from non-

local, good-quality, knappable material. Apart from the Vikos “black chert”, other 
non-local chert types were utilised, though their sources have not been yet identi-
fied. One probable pre-core of Vikos “black chert” was collected from the surface 
ca. 1 km west of the Vasilitsa Pass, close to the Gomara Lake (Figure 4 bottom). Ar-
tefacts and debitage flakes made from this chert, whose outcrops are well-known in 
Epirus, ca. 25–30 km south-west of the study area, have been recovered from many 
sites of the Samarina highlands (see for example Mounts Vasilitsa, Anitsa, the wa-
tersheds around Delichmét and the Mirminda Pass and others). The Vikos “black 
chert” pre-core most probably punctuates one of the routes which were followed to 
transport this raw material and reinforces the impression that it was transported as 
blocks or rough-outs and not as finished tools. This interpretation is confirmed by 
the Mount Anitsa NTS debitage waste spot, which was radiocarbon-dated to the 
Late Neolithic (GrM-28122), and the recovery of many debitage flakelets and a few 
cores from the Mount Baltoumis site VSL 1. The triangular tanged-and-barbed ar-
rowhead collected along the profile of site Sam-8, which finds a close parallel from 
Dispilio ([85], Figure 7), was made from this type of exogenous chert (Figure 7, n. 2); 

2) The knapped stone artefacts are represented mainly by long and short-end scrapers, 
sickle inserts and flat-retouched arrowheads. Different types of sickle inserts were 
recovered (Figure 17), two of which show the characteristic, shining, sickle gloss 
(Figure 17, nn. 1 and 6). One specimen has been resharpened (Figure 17, n. 4), and 
one has a notched working edge (Figure 17, n. 3). The typological variability of the 
sickle inserts has been discussed in several papers and explained as being due to 
their chronology, function, harvesting method and production technology [86–88].  

3) Other characteristic tools consist of arrowheads, all made from non-local chert. Un-
fortunately, we know very little about the techno-typology and chronology of the 
flat-retouched arrowheads from Greece, mainly because, apart from a few excep-
tions, they have never been studied in detail [89–91]. This contrasts with the evi-
dence from other parts of Europe, where these items and their variability have been 
studied in detail to interpret the changes and complexity of societal structure main-
ly during the Chalcolithic and Bronze Age periods [92,93].  

4) Arrowheads and daggers were utilised for different uses, one of which was un-
doubtedly hunting. They were recovered along most of the watersheds and some of 
the highest and most strategic points. The presence of lithic arrowheads at high ele-
vations is not surprising, although the Samarina samples are the first ever pub-
lished from the Greek mountains. A large quantity of chert and obsidian arrow-
heads are attested in the Aegean since the Neolithic. Many have been found in 
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Thessaly and other regions of northern Greece, although during the Bronze Age 
chert arrowheads were still used in several parts of the Greek mainland and Crete 
[94].  

5) The artefacts from the Mount Baltoumis sites (VSL) show that different activities 
were performed at high altitudes, including agriculture, hunting and woodwork-
ing. Chert tools, and also prestige items were produced within Site 1. This is shown 
by the presence of exhausted cores, debitage pieces and one broken steatite bead 
with unfinished perforations (Figure 19, n. 4). Some lithic artefacts were hafted 
(Figure 18, n. 1) or used for cutting hide (Figure 16, n. 6), wood (Figure 16, n. 7) and 
piercing (Figure 6, n. 9). 

6) As reported above, two obsidian flakes have been collected from site VSL 1 (VSL-
139) and the northern watershed of Mount Bogdani (GRG-19) (Figure 8). These un-
diagnostic finds, although their chrono-cultural attribution is difficult to define, re-
open the question of the distribution and spread of archaeological obsidian in con-
tinental Greece. The first, which preserves part of the cortex on one side, comes 
from the Island of Melos, and the second from the Slovak source Carpathian 1. Both 
finds are very important because they were collected from territories located out of 
the distribution limit currently known for both Melian and Carpathian 1 obsidian 
[95]. Quite unexpectedly, they show that the Samarina mountain sites were part of 
the long-distance obsidian distribution network. Both are knapping by-products, 
which can be considered proxies for the circulation of obsidian nodules rather than 
finished products. The occurrence of both Carpathian and Aegean obsidian in 
Western Macedonian was previously known only from the sites of Mandalo and 
Dispilio [96–98]. 

7. Conclusions 
The surveys conducted in the Samarina highlands during the last 20 years have led 

to the discovery of many traces of human activities attributable to the Late Holocene 
[99], more precisely to prehistoric periods between the Late Neolithic and the end of the 
Bronze Age. However, recent discoveries have shown that groups of Epipalaeolithic and 
Early Mesolithic hunter-gatherers were the first to move up to the north Pindus Range 
most probably during the warm interstadials that characterise the end of the Pleistocene 
and also around the beginning of the Holocene [22]. The Preboreal Mesolithic presence 
is confirmed by the recovery of one characteristic microlithic point made from Vikos 
“black chert”, and one radiocarbon date obtained from Salix charcoal recovered from 
two distinct, though neighbouring points of the HC site (HC-CH20: GrM-25076). More-
over, the discovery of a few Epipalaeolithic and Early Mesolithic artefacts would help 
confirm the suggested hypothesis that north-western Greece and neighbouring Albania 
were “parts of a mobility system of hunter-gatherer tied to the systemic habitat of prehistoric 
populations” ([100], p. 76). 

Apart from the Early Holocene finds, which include also a few typical early Atlantic 
Late Mesolithic artefacts [23], the Samarina highlands started to be more systematically 
inhabited during the Late Neolithic. Two radiocarbon dates from charcoal pieces ob-
tained from a small fireplace discovered along the northern piedmont of Mount Bogdani 
(BGD-1: DEM-2585), and from a thin charcoal horizon from one of the Mount Anitsa 
profiles (NTS-25: GrM-28122), confirm this view. The results show that Late Neolithic 
farmers started to move up to the north Pindus mountains during two different times in 
the sixth millennium BP. The evidence provided by the two dates are reinforced (1) by 
the presence of a small Vikos “black chert” knapping floor at ca. 1700 m a.s.l. (NTS), 
most probably for the production of a flat, bifacial point, and (2) the recovery of a Carpa-
thian 1 obsidian flakelet ca. 300 m south-west of the BGD-1 fireplace, along a Mount 
Bogdani ridge that yielded many other non-local Holocene chert artefacts.  

These data show that Vikos “black chert” has been exploited here since the early 
Holocene and transported to the Samarina highlands, a movement that continued and 
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increased throughout the entire Chalcolithic and the Bronze Age. Moreover, they show 
the importance of the relationships that developed with the Epirus middle-altitude 
mountain landscapes.  

The discovery of a few Bronze Age high-altitude sites, structures (pits), and materi-
al culture remains, among which are different types of lithic artefacts and ceramic pot-
sherds, is also important. According to the available radiocarbon chronology, the area 
started to be seasonally (?) frequented during the early Bronze Age (SMX-1: GrA-69503), 
to continue until the end of the same period. It is important to note the presence of one 
large valley bottom settlement at Agios Athanasios (ca. 1110 m a.s.l.), along the right ter-
race of the Venetikos River. This discovery is important for several reasons. The Ve-
netikos joins the Aliakmon River ca. 50 km south-east of the site, to flow into the Aegean 
Sea. This means that this river system has nothing in common with the Epirus Vikos 
chert supply zone, and the route through which this important knappable source was 
transported. Moreover, Agios Athanasios (AA) is the only Bronze Age valley bottom site 
known in the study area, though it is likely that many others exist. In this regard, the 
discovery of a radiocarbon-dated charcoal lens associated with a few potsherds, near 
Koutroulia, close to the village of Filippei, at ca. 1330 m a.s.l. (KRN-45: GrM-25075), an 
area which again faces south-east, is of great interest. 

Despite the two middle-altitude occurrences, it is important to emphasise that most 
of the Chalcolithic and Bronze Age sites have been found at high elevations. The settle-
ment that was partly excavated and located on the top of Mount Anitsa (Sam-29: GrA-
59015) is a typical observation point from which the entire surrounding region can be 
controlled. More Bronze Age sites are well-known in other key areas, among which are 
La Greklu and Mount Vasilitsa. The first, which is still undated, yielded a few potsherds, 
while the chronology of Mount Baltoumis sites VSL-1 and VSL-2 is not well-defined. 
Some of the lithic artefacts from these two sites are most probably attributable to this pe-
riod (Figure 17, nn. 2 and 3). One of the sickle inserts can be compared with very similar 
bifacial sickles on flakes with a notched working edge from other early Bronze Age sites 
excavated in Western Macedonia and in the Peloponnese [101]. 

The available evidence shows that the Bronze Age high-altitude sites were part of a 
complex network, which involved movements from the valley bottoms and middle-
altitude territories of Western Macedonia and Epirus to the Samarina highlands. Moreo-
ver, the recovery of many flat-retouched chert arrowheads along watersheds and their 
presence within Bronze Age sites (Sam-8: Figure 7, n. 2), show that the footpaths on the 
Samarina ridges were already opened, the visibility was good for hunting, and the entire 
area could be easily crossed on foot at least by the beginning of the Bronze Age, most 
probably also during the Chalcolithic. This is suggested by the presence of one site of 
this age along the upper slopes of Mount Anitsa (Sam-23: GrA-59661), where hunting ac-
tivities are evidenced also by the presence of one lunate armature with impact fracture 
traces. Another point to note is the systematic occurrence of Bronze Age findspots close 
to springs or water sources, which are numerous all over the study region. A distinctive 
Bronze Age example is the flat-retouched transversal arrowhead labelled Sam-11 (Figure 
18, n. 6) recovered from an area of springs, just south of La Greklu Pass, at ca. 1600 m 
a.s.l. 

Figure 3 shows the results obtained from the archaeological sites and the Historical 
Camp tree-pits, which mark the periods during which the deforestation of the HC area 
took place. The calibration plot shows evident discontinuities between the most im-
portant cultural periods, which are represented by gaps within both groups of dates, for 
example between the Late Neolithic and the Bronze Age, and again between the Bronze, 
Iron and Roman Ages. Though we know very little about the Iron Age, pit-graves of this 
period containing different ceramic and bronze items were found at Spelaion (ca. 950 m 
a.s.l.), some 25 km south-east of Samarina [102]. Regarding the Roman period, charcoal 
pieces from a small Roman Age smelting kiln at 1939 m a.s.l. along the western upper 
slope of Mount Gurguliu, yielded an age of 1755 ± 30 BP (GrA-59658). This evidence is 
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intriguing, despite our very limited knowledge of activities of this age in the study area 
that undoubtedly took place in the early Roman Imperial period, most probably due to 
the presence of the important Egnatia Odos, which crossed this mountain region, and 
the recovery of small metal slags along the slopes of the same mountains, though their 
age could not be ascertained. The existence of Roman (?) smelting ore ([2], p. 177) and 
coinage mint are reported to be practised until a few centuries ago at the edge of Valia 
Kalda along the southern slopes of Mount Smolikas.  

The discovery of Byzantine fireplaces at Delichmét (Sam-5: DEM-1918/OxA-16223 
and DEM-1917/OxA-16222), VSL-1 (GrA-69566), and other places show that the Samari-
na highlands were also settled in this period, as they were during the Roman Imperial 
rule. This evidence contrasts with the lack of radiocarbon results attributable to the Hel-
lenistic period, which is otherwise represented by two important middle-altitude settle-
ments along the Smixiotikos River, both known as Kastrì [103]. 

To sum up, the results obtained during this long-term research programme carried 
out in the Samarina highlands have shown the great potential of such surveys to en-
hance archaeological knowledge in unexplored mountain areas, and to help frame it 
within a wider cultural network. It is important to state that the territory we have ex-
plored has been exploited for centuries by seasonal Vlach transhumant shepherds, 
whose presence has led to deforestation and grazing, and the consequent exposure of 
many open spaces, which would otherwise be covered with thick forests and reduced 
visibility. In this respect, it is important to point out that the investigated territory is not 
only unique, but also represents an ideal landscape for conducting archaeological re-
search. The amount of data collected so far is very significant from this point of view. 
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