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ABSTRACT

One of the great debates in the Palaeolithic research of SE Europe is the taphonomy of stone tools recovered
from open-air sites associated with terra rossa deposits. Some researchers have claimed that Palaeolithic
material can be found in situ in these formations, whereas others have excluded any such possibility. During
the last fifteen years, excavations have brought to light a large number of lithic artifacts of Middle and Upper
Palaeolithic age from the open-air sites of Eleftherochori 7 and Molondra, both located in terra rossa deposits
in Thesprotia, NW Greece. The study of stratigraphic/spatial context along with the technology, typology,
refitting potential, preservation, and surface alteration of these findings leads to clear conclusions about the
taphonomy of the artifacts, indicating that at the case of Eleftherochori 7 and Molondra there is no evidence
for any in situ recovery of stone tools. Despite this conclusion, we argue that each Palaeolithic open-air site
located in terra rossa deposits should be considered as a unique case and conclusions drawn about the
taphonomy of its findings should be based on the evaluation not only of geological but also of archaeological
data.
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Northwestern Greece, Upper Palaeolithic, Middle Palaeolithic.
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1. INTRODUCTION

Hominin activity in Epirus-NW Greece has been
documented since the 1960’s through successive sur-
face surveys and isolated excavations, which brought
to light numerous Palaeolithic open-air sites. Large
quantities of lithic artifacts have been recovered from
distinctive, reddish geological formations, known as
terra rossa, accumulated in karstic depressions of var-
ious sizes (Bailey et al. 1993, Runnels and van Andel
2003) and mainly from the thick bedded limestones of
the Pantokrator Formation of the Ionian zone
(Galanidou et al 2016), by far outnumbering knapped
stone assemblages from caves and rockshelters in the

area (Fig. 1). From the earliest field research in NW
Greece, terra rossa deposits were identified as a major
landscape feature where Palaeolithic sites could be
found and hominin activity could be studied (Dakaris
etal. 1964). This observation triggered a systematic ef-
fort to investigate the origin, formation processes(s)
and chronology/age of the red deposits, which is cru-
cial for the study and interpretation of the lithic ma-
terial and the archaeological sites. Such ‘geoarchaeo-
logical cases’ (i.e the correlation of specific geological
deposits with archaeological findings) are not rare, as
it has been shown by the fieldwork experience else-
where (see for example Sapir et al. 2021).

3

Figure 1. Terra rossa deposits at Eleftherochori (a), Agia Kyriaki (b) and Megalo Karvounari (c-d), Thesprotia, Epirus.

One of the main objectives in the geological re-
search conducted in open-air sites within red deposits
in Epirus was to provide estimations on the age of the
archaeological material by dating the geological lay-
ers containing it. Yet, in order to incorporate these
dates in the archaeological interpretation, first and
foremost the stratigraphic association between the
Palaeolithic artifacts and the geological layers from
which they derived, their taphonomy, needs to be in-
vestigated. The term taphonomy is used here in its ar-
chaeological sense, i.e. to describe the geological and
anthropogenic mechanisms that have had an input in
the formation of the archaeological context from the
time of the material culture remains deposition until
the moment they were recovered by archaeologists
(e.g. Dibble et al. 2006).

With the aim to contribute to the ongoing discus-
sion concerning the taphonomy of Palaeolithic arti-
facts discovered at the Epirus’ red deposits, in this pa-
per we review the relative background research and
we consider archaeological and geological evidence

from two terra rossa sites in Thesprotia prefecture -
NW Greece: Eleftherochori 7 and Molondra (Fig. 2).
By applying a multivariate analysis of the archaeolog-
ical material available and by studying its strati-
graphic distribution we make suggestions about the
archaeological context of the two sites, which in this
way they function as indicative case studies.
Concerning the terminology used in the present
study, it should be noted that according to Runnels
and van Andel (2003, 61-62) not all red deposits
should be automatically attributed to terra rossa (sev-
eral types of red deposits result from different sedi-
mentation processes and have different ages). To
avoid confusion here, where the terms ‘red deposits’,
‘redbeds’, or ‘red formations’ are used instead of
‘terra rossa’, this is to signify the three distinctive cat-
egories of terra rossa-type deposits, as defined by van
Andel (1998, 376). In our study the characterization of
the archaeological context as primary or secondary
follows the classic definitions given by Schiffer (1987).
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Figure 2. Map showing the location of the study sites at Epirus, Northwestern Greece. a: Elefterochori 7, b: Molondra.

2. BACKGROUND RESEARCH: TWO
ALTERNATIVE INTERPRETATIONS

After half century of research, the in situ recovery of
archaeological material from the Epirus red deposits
remains under debate, with two opposing views. The
first one argues that Palaeolithic artifacts may have
been preserved in primary contexts within terra rossa
deposits of aeolian, alluvial or colluvial origin (e.g.
Dakaris et al. 1964; Higgs and Vita Finzi 1966; van An-
del 1998; Runnels and Andel 1993; 2003; Zhou and
van Andel 2001; van Andel and Runnels 2005; Tour-
loukis 2009; 2010; Tourloukis and Karkanas 2012;
Tourloukis et al. 2015). This view is based mainly on
the suggestion that the formation time of the red de-

posits coincides, to some extent, with that of the hom-
inin presence. As a result, the remains of Palaeolithic
activity, i.e. lithic artifacts, have been successively de-
posited and then buried within the Pleistocene occu-
pational surfaces. In some cases, such evidence may
have remained intact and unaffected by post-deposi-
tional processes, such as the erosional action of
streams, tectonic activity etc. Lithic finds from the two
test trenches in Kokkinopilos open-air site in Preveza,
S. Epirus, retrieved by the team of E. Higgs during the
survey of Cambridge University at Epirus in the
1960’s and considered as in situ, were promoted as a
primary such example during the early days of re-
search (Dakaris et al. 1964). Until the last few decades,
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this was the only excavated open-air site in the red
deposits of Epirus.

More recently, it has been suggested that in a num-
ber of occasions, although archaeological finds may
have been recovered from a secondary archaeological
context - in the sense that they were moved from their
original place of deposition - their stratigraphic asso-
ciation with the geological layer to which they were
deposited remains unchanged. In these cases, artifacts
are usually regarded as ‘geologically in situ’, (e.g.
Tourloukis 2009; 2010, 73; Tourloukis et al. 2015, 361)
or ‘in situ in a geological sense” (e.g. Runnels and Van
Andel 2003, 96).

Following these lines of evidence and based on ab-
solute dates (e.g. TL, IRsL) for red deposits containing
layers with archaeological material considered to be
undisturbed, a series of ages have been proposed for
either isolated lithic finds or entire stone tool indus-
tries. Palaeolithic stone tools from Kokkinopilos, re-
covered through surface collections, fueled such dis-
cussions (e.g. Runnels and van Andel 1993; 2003,
Tourloukis and Karkanas 2012; Tourloukis et al.
2015).

Contrary to these interpretations, the second view
rules out any possibility to recover in situ Palaeolithic
material from the Epirus red deposits, arguing that
such geological formations are of colluvial origin and
that their formation had already been completed dur-
ing the Middle Pleistocene or earlier, and thus pre-da-
ting the Palaeolithic activity in the wider area (King
and Bailey 1985, Bailey et al. 1992; 1993, King et al.
1997). Palaeolithic artifacts are thought to have been
deposited on top of already formed terra rossa strati-
graphic sequences, and then buried in the red depos-
its due to tectonic activity and erosion that altered the
primary environment of the open-air sites. Therefore,
terra rossa deposits and lithics do not have any strati-
graphic association. In this sense, the geological lay-
ers are not synchronous with the Palaeolithic remains
and therefore the former cannot be used to indirect
date the latter. Palaeolithic artifacts from open-air
sites, whether recovered by means of surface collec-
tion and/or excavation, should not be considered as
in situ finds, but rather as testimonies of the occur-
rence of palimpsests of activity, which is impossible
to be placed within a specific chronostratigraphic
framework.

This view was reinforced by archaeological argu-
ments, with modern reviews on the stone tool indus-
tries from Kokkinopilos excavation trenches, suggest-
ing, contrary to the earlier proposals (e.g. Dakaris et

al. 1964), that the recovered material was not in situ,
based on techno-typological features of the lithic
finds (e.g. Papaconstantinou and Vasilopoulou 1997;
Papagianni 2000).

3. MATERIALS AND METHODS

The purpose of the present study is to contribute
new insights into the described long-lasting debate by
testing the archaeological and geological context of
Palaeolithic artifacts associated with red deposits in
Epirus. The material presented here comes from exca-
vations conducted under the auspices of the 8th Eph-
orate of Antiquities, Greek Ministry of Culture (cur-
rently Ephorate of Antiquities of Thesprotia), as part
of public construction works (Palli and Papadea
2004). These excavations, although not systematic,
and having a rescue character, were the first to be car-
ried out in Epirus ‘terra rossa’ open-air sites nearly
fourty years after those conducted at Kokkinopilos by
the Cambridge team.

The first site, Eleftherochori 7, is located 3.5 km
northeast of Paramythia town at an altitude of 615 m.
a.s.l. (Fig. 2), and it was excavated during the summer
of 1998. The geological formation of Eleftherochori 7
is featured by redeposited terra rossa, accumulated in
a small karstic substrate (doline) of a 25-acre plateau.
In total, fifty-five excavation trenches were cut, meas-
uring 3x3 m., from which over 20.000 lithic artifacts
came to light. For the purposes of this study, we used
data from excavation trenches H2 and Z2, opened
next to each other, occupying an area of 18 m2. From
these trenches 3615 artifacts were recovered, tenta-
tively dated to the Middle (#250-40 Kyr B.P.) and the
Upper Palaeolithic (*40-10 Kyr B.P.), based on techno-
typological criteria.

In trenches H2 and Z2, the excavation proceeded
by removing successively 10 cm-layers down to a
mean depth of 1.5 m. The excavated deposits were not
sieved. Two distinct stratigraphic units were re-
vealed: layer 1, a pure reddish (5YR 4/4) clay deposit;
and layer 2 having the same characteristics as before,
but with a grey spots-appearance in places (Fig. 3).
These layers, in both trenches, appeared to be undis-
turbed macroscopically, an observation which along
with the absence of major inclinations of the excava-
tion point left open the possibility that the recovered
archaeological material may have come from a pri-
mary geoarchaeological context.
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TRENCH H2-N WALL

w/w

4 L1: Clay reddish-brown 5YR 3/3 REDDISH BROWN
L2: Clay reddish-brown 5YR 4/4 REDDISH BROWN with gray spots

Figure 3. Excavation trenches at Elefterochori 7 (a,b) and H2 trench stratigraphy (c).

Molondra is situated at the 12th km of the old na-
tional road connecting Igoumentisa and Ioannina, at
an altitude of 215m. a.s.l. (Fig. 2). The site is located
on a relatively flat plateau with a total coverage of
about 245 acres. The geological formation consists of
two different types of redbeds. At the southern part
there are colluvial red deposits, while redeposited
terra rossa is encountered in the northern, less ex-
tended, part. Excavations at Molondra, were con-
ducted at the summer of 1999 and were limited at the
southern, “colluvial’, part of the site. Six test trenches
were opened (D1-D2, A1-A4) and four of them (Al-
A4) were located next to each other, covering an area
of 36 m2. With the removal of successive 10 cm-layers
up to a depth of about 2 meters, 1027 stone artifacts
were unearthed. In addition, 105 artifacts were col-
lected from the surroundings of the test trenches. As

in the case of Eleftherochori 7, cultural markers as-
signed the material from Molondra into different
chronological phases, with two distinctive compo-
nents, a Middle and an Upper Palaeolithic.

The stratigraphy of all six trenches at Molondra did
not differ, and consisted of four well-defined geolog-
ical layers: the surface layer, a brown clay deposit (5
YR 4/4), containing small roots and ridges; layer 1, of
brown clay (7, 5 YR 5/4) to reddish-brown (5 YR 3/3);
layer 2, of clear brown-red color (5 YR 4/4); and layer
2A of the same color as layer 2, with limestone cracks
in places. This last layer yielded archaeological finds
only in trenches Al-A4, with the sole exception of an
artifact recovered from the test trench 1 (Fig. 4). As in
the case of Eleftherochori 7, the excavated deposits
were not sieved.

The chances of recovering in situ archaeological
material from colluvial deposits, is by definition very
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small. Yet, not impossible especially in cases where
archaeological remains have been deposited on initial
surfaces, which were then covered by the colluvial
formations and not transferred with them to the final
location of their discovery (for more details see Tour-
loukis 2010, 180-195).

In the case of Molondra, and according to the exca-
vation reports, the first three layers of the strati-

graphic sequence (Surface layer, 1 and 2) were dis-
turbed (existence of modern embankments, and re-
covery of modern objects). However, the lower layer,
2A in trenches A1-A4 is described as undisturbed and
could be promising for preserving a primary archae-
ological or geological context. From this layer a total
of 202 stone artifacts were recovered.

the artifacts included in this study, we relied mainly
on the available archaeological data in combination
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Figure 4. Colluvial deposits at Molondra (a,b) and Al excavation trench stratigraphy (c).
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possible to be implemented here. Although, in both
cases geoarchaeological samples have been collected
for further evaluation, these are no longer available
(destroyed due to uncontrolled storage conditions).
Given the above limitation, aspects of the following
‘archaeological’ parameters were co-evaluated in a
strict correlation with the stratigraphic distribution of
the artifacts derived from every layer in the excavated
trenches:
- Chronological markers for the lithics, based on
techno-typological criteria. The relative chronology
of the artifacts has been estimated using broader
cultural frameworks. Yet, only clear, and safe chron-
ological indicators have been considered here (e.g.
core reduction sequences, tool types). An in situ (ar-
chaeological or geological) recovery hypothesis
would presuppose a normal vertical ‘cultural” dis-
tribution of the artifacts within the stratigraphic se-
quence, with no admixture of objects belonging to
different chronological/cultural phases. In this con-
text two broad chronological artifact categories have
been created: a ‘Middle Palaeolithic’ and an “Upper
Palaeolithic” one. A third category refers to indeter-
minate chronologically artifacts.
Preservation of artifacts (intact or broken) and roll-
ing indicators (blunt versus ‘fresh” edges). Although
the preservation criterion is not a clear-cut indicator
for the context (not intact objects, i.e. being already
broken before their discard, could have been depos-
ited, and thus recovered in situ), this parameter was
taken into consideration with regards to its uniform
-non uniform distribution among the stratigraphic
sequence. For example, high rates of intact artifacts
within a stratigraphic sequence versus low ones at
another one, would be indicative of a potentially
different post-depositional history of the objects un-
der study. Regarding the rolling indicator, the pres-
ence of both ‘rolled” and “unrolled” artifacts within a
stratigraphic unit could be the evidence for a sec-
ondary archaeological context.
Weathering of artifacts by patination. Given that the
exact factors and mechanisms which contribute to
and affect patination genesis and development re-
main inconclusive, using such a parameter as a
chronological indicator is not safe; still, it can be
used as a relevant marker of post-depositional con-
ditions that affect the state of the artifacts (for a more
detailed discussion see Purdy and Clark 1987, Bur-
roni et al. 2002, Glauberman and Thorson 2012). Ar-
tifacts with the same degree of patination would in-
dicate exposure to similar weathering conditions,

for example within an undisturbed stratigraphic
unit. Considering uncertainties attached to the pati-
nation phenomenon, this parameter was evaluated
in relation to the other examined features of the ar-
tifacts in this study. Artifacts’ patination degree has
been measured using four broad categories: ‘zero’,
if patina was completely absent, ‘light’, if this phe-
nomenon has simply altered the initial color of the
artifacts’ raw material, “heavy’ if patina has pene-
trated deep into the artifacts, altering the raw mate-
rial composition (e.g. artifacts weight). The ‘mixed’
patina category was used in order to describe arti-
facts showing different degrees of patination.

- Potential refits. The occurrence of potential refits
among the objects of a stratigraphic unit, although
rare even in undisturbed stratigraphic horizons of
caves and rockshelters, would be a positive indica-
tor of at least a primary geological context.

4. RESULTS
4.1. Eleftherochori 7

Analysis of the features of the lithic artifacts from
Elfterochori 7 reveals a uniform stratigraphic distri-
bution pattern as far as relative chronology, preserva-
tion and surface alterations are concerned. The gen-
eral preservation of the lithic assemblage is very poor.
Only 19.1% of the assemblage specimens are intact,
while many bear clear traces of rolling. These num-
bers, as mentioned, do not differ significantly be-
tween the two layers of the two test trenches, but the
rates of intact artifacts are slightly increased in the in-
ferior layers of the excavation trenches.

Considering surface alterations, the vast majority
of artifacts are heavily patinated at almost equal per-
centages within both layers of both excavation
trenches. Heavily or slightly patinated artifacts and
objects with mixed patina proportions also occur
through the entire stratigraphic sequence, although in
small numbers. In addition, artifacts bearing clear
rolling indicators co-existed with objects in ‘fresh’
condition within the entire stratigraphy of the site.

As it concerns the relative chronology, artifacts
with features attributed to the Middle and Upper Pal-
aeolithic were found mixed in both layers of the exca-
vation trenches, composing a palimpsest, which is im-
possible to be stratified. Moreover, efforts made to lo-
cate lithics belonging in individual reduction se-
quences (refits) - per layer of each excavation trench,
did not produce any results (Figs. 5-6, Tab. 1).
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Table 1. Preservation, patination degree and chronology of the Eleftherochori 7 lithic findings
by excavation trench and layer.

Preservation Patination Chronology
. . Upper Middle .
Intact  Broken | Zero  Light Heavy  Mixed Palaeolithic Palaeolithic Indeterminate
H21 345 1622 12 105 1811 12 220 240 1507
721 171 754 7 23 877 7 82 142 701
H22 95 282 3 18 348 3 43 82 252
722 81 265 2 23 318 2 49 53 244
Total 692 2923 24 169 3354 24 394 517 2704
Artifact Preservation
100%
80%
60%
40%
20%
0%
H21
i 722
mintact = Broken
Artifact Patination

EEEER

z22

HZero Light = Heavy m Mixed

Artifact Chronology

Es§§§§§

zZ22

mUP =MP
Figure 5. Graphs with the preservation, patination degree and relative chronology rates of the Elefterochori 7 lithic find-

ings by excavation trench and layer. *Indeterminate artifacts are not included at the artifact chronology graph.
*UP=Upper Palaeolithic, MP=Middle Palaeolithic.***H2 1= Trench H2-Layer 1, etc.
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Figure 6. Lithic artifacts from Eleftherochori 7, Trench H2-Layer 2. i: Unifacial discoid core ii: Dejete scraper on pseu-
dolevallois point iii: Laminar, unipolar, tournant core iv: Thick-nosed endscraper.

4.2. Molondra

Results from analysis of the stratigraphic distribu-
tion of artifacts’ features from Molondra present a
more complex picture than the one observed at Eleft-
erochori 7. At Molondra, preservation is relatively
better than in Elefterochori 7, but in some cases, it dif-
fers significantly between the layers of the excavated
trenches. This difference is not necessarily the result
of the stratigraphic sequencing, i.e. it does not reflect
a ‘stratigraphic normality’. In some cases, layers re-
garded as clearly disturbed (e.g. layers with modern
embankments) show a high rate of intact artifacts rel-
ative to those considered to be undisturbed (e.g.
Layer 2a of trench A3 and A4), whereas in the case of
Layer 2A of the trench Al, referred as undisturbed,
the rates of intact artifacts are even smaller than those
recovered from surface collections at the site.

Regarding artifact patination, again, the relative in-
dices do not show a ‘normal’ stratigraphic pattern.
Slightly patinated objects came from the same layers

as heavily patinated ones - in small or greater propor-
tions. This feature characterizes both the referred as
disturbed and undisturbed layers of all excavated
trenches (Table 2). Moreover, artifacts with edges in
mint condition co-existed with objects with fully
blunted edges in almost all layers.

Relative chronology for the Molondra artifacts re-
veals a spatio-temporal pattern observed also in Eleft-
erochori 7. Within all the layers of the excavated
trenches, objects with Middle Palaeolithic attributes
were recovered alongside with findings, which have
clear Upper Palaeolithic features. Despite this fact, the
relative frequency of Middle and Upper Palaeolithic
artifacts within the stratigraphic sequence show a ra-
ther lineal ‘normality’. In most cases, at the lower lay-
ers Middle Palaeolithic artifacts outnumber Upper
Palaeolithic ones, whereas the opposite is observed in
the upper layers of the excavation (Figs. 7-8, Tab. 2).
Finally, as in the case of Elefterochori no refitted arti-
facts have been identified in the whole of the lithic in-
dustry, regardless of their provenance, excavation
trench or layer.

Mediterranean Archaeology and Archaeometry, Vol. 22, No 3, (2022), pp. 215-229



224 S. LIGKOVANLIS et al.

Artifact Preservation

W intact = Broken

Artifact Patination

100%
S0%
80%

EmZero - Light mHeavy = Mixed

Artifact Chronology

100%

Figure 7. Graphs with the preservation, patination degree and relative chronology rates of the Elefterochori 7 lithic find-
ings by excavation trench and layer. *Indeterminate artifacts are not included at the artifact chronology graph.
**UP=Upper Palaeolithic; MP=Middle Palaeolithic. ***SC= Surface Collection, D2 D= Trench D2-Disturbed depos-
its...A1 S=Trench Al-Surface Layer...A1 1 =Trench A1-Layer 1 etc.
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Table 2. Preservation, patination degree and chronology of the Eleftherochori 7 lithic findings

by excavation trench and layer.

Preservation Patination Chronology
Intact Broken Zero Light Heavy Mixed Pal[i S(I)Dlei:trhic Paﬁ(ieicliilt;ic Indrei;etzmi-
Surf. Col.* 37 68 3 31 67 4 26 20 59
D2 ME** 9 22 2 12 16 1 10 2 19
A1 ME 10 10 0 13 0 3 3 14
A3 ME 14 1 13 0 1 5 14
D1 Surf. 4 12 2 9 4 1 5 1 10
D2 Surf. 10 28 1 14 17 6 8 6 24
Al Surf. 7 0 6 0 3 3
A2 Surf. 2 0 2 0 0 0
A3 Surf. 2 12 0 3 11 0 3 1 10
A4 Surf. 3 3 0 3 3 0 1 1 4
D11 6 12 1 6 11 0 2 4 12
D21 48 66 4 28 71 11 31 19 64
Al1l 22 30 0 18 31 3 13 10 29
A21 16 13 0 18 3 7 6 16
A31 26 39 0 60 1 13 13 39
A4l 26 60 0 39 46 1 11 22 53
D12 8 15 0 12 11 0 6 14
D22 0 1 0 1 0 0 1 0
Al2 22 19 0 4 37 0 19 15
A22 15 20 0 1 33 1 4 17 14
A32 65 71 2 10 122 2 25 48 63
A42 29 30 0 9 47 3 8 28 23
D1 2A 0 1 0 0 1 0 0 0 1
A12A 12 33 1 1 43 0 0 14 24
A22A 7 11 0 6 11 1 3 5 10
A3 2A 13 12 0 3 21 1 5 11 9
A42A 59 55 1 4 105 4 12 53 49
Total 464 668 18 247 824 43 208 314 603

Figure 8. Lithic artifacts from Molondra, Trenches A-Layer 2A. i: Recurrent centripetal Levallois core
ii: Notch on Levallois point iii: Laminar, bipolar, semi-tournant core iv: Retouched blade v: Retouched bladelet.

Mediterranean Archaeology and Archaeometry, Vol. 22, No 3, (2022), pp. 215-229
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5. DISCUSSION AND CONCLUSION

Examination of the lithics’ features presented
above, exclude any possibility for undisturbed post-
depositional ‘environments’ for the stone tool indus-
tries recovered from the red deposits of Molondra
and Eleftherochori 7, suggesting a secondary archae-
ological and geological context for the objects evalu-
ated here. In both cases a series of observed ‘contex-
tual abnormalities” observed are indicative of such an
interpretation, even if the rates of the selected attrib-
utes under examination (e.g. degree of patination,
preservation rates, relative chronology) vary, less or
more, between the two sites, revealing most possibly
different post-depositional processes. Thus, both at
Eleftherochori 7 and Molondra the admixture within
every individual stratigraphic sequence of artifacts
with different chronological, preservation and weath-
ering features, eliminates the possibility of a primary
archaeological context for the examined finds. Such a
suggestion would not exclude the possibillity of an
undisturbed geological context if we were to deal
with a single stratigraphic unit in the two sites. Yet,
the ‘cultural anomaly” element observed within the
vertical stratigraphy in both sites (in every case Mid-
dle Palaeolithic artifacts superimpose in some extent
Upper Palaeolithic ones) eliminates the chances of the

recovered objects coming from what is called as “pri-
mary geological context’.

These results confirm earlier negative assessments
(e.g. Bailey et al. 1993, King et al. 1997) about the
preservation potential of primary depositional con-
texts in the Epirus red formations, and consequently
on the possibility of getting applicable absolute dates
for the archaeological layers. It is worth noticing that
the results for some of the artifacts features examined
in this study (e.g. patination degree, preservation), do
not differ significantly from analogous studies of
lithic industries recovered through surface collections
in other open-air Palaeolithic sites of Northwestern
Greece (Papagianni 2000). This fact in essence emu-
lates the stratified lithic assemblages of the present
study with the surface stone industries recovered at
the past from the wider area.

Keeping in mind the suggestion made above, still
it could not be excluded that in situ Palaeolithic mate-
rial could be recovered from terra rossa deposits in the
future. A promising such example comes from Mikro
Karvounari, an open-air site associated with red for-
mations, where refitted artifacts, though of probable
post-Palaeolithic age, occurred from findings that
were recovered through surface collection (Papoulia
2011). A future investigation in this or other similar
sites could result in the recovery of in situ Palaeolithic
material.

Figure 9. Wetland of Elos Kalodiki, Thespotia, Epirus.

With regards to the main significance of our work,
it becomes clear that sites associated with red deposits
should be subjected to thorough, not only geological
but also archaeological investigation. The resulted ge-
ological and archaeological data should be then cross-

checked and co-evaluated within an interdisciplinary
framework, to lie a solid background for the study of
the material culture evidence (lithics) within its geo-
archaeological context. Although such a process
seems obvious, and despite more than fifty years of
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research activity in the Palaeolithic open-air sites of
Epirus, detailed geoarchaeological investigation com-
bined with systematic excavation has not yet been
fully established as a research practice. The most ad-
vanced and well-documented geoarchaeological
work in archaeological sites associated with terra rossa
deposits (e.g. Runnels and van Andel 1993; 2003;
Tourloukis 2010; Tourloukis and Karkanas 2012;
Tourloukis et al. 2015) has not been complemented by
excavations.

The taphonomy, and therefore the indirect dating
of lithics recovered from terra rossa deposits, seems to
monopolise the current discussion. Although this is
indeed a major issue, equally important is the body of
evidence that can be retrieved through the study of
the geological history of the Palaeolithic open-air sites
of Epirus, which, as a research field, has a long-lasting
contribution to the archaeological interpretation. De-
spite disagreements over the taphonomic situation -
i.e. the chronostratigraphic association between the
Palaeolithic findings and the terra rossa deposits, it is
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now commonly accepted (e.g. Bailey et al. 1992; King
et al. 1997; Runnels and van Andel 2003; van Andel
and Runnels 2005) that these geological formations
bordered seasonal or more permanent wetlands in the
deep past, which attracted prehistoric hunter-gather-
ers due to the rich animal and plant resources sur-
rounding them (Fig. 9).

This aspect affects greatly the way we understand
and reconstruct palaeolithic hominin survival strate-
gies. Recent, relevant research in the area has signifi-
cantly enriched our knowledge in this respect (see e.g.
Papagianni 2000; Papoulia 2011; Forsen and
Galanidou 2016; Galanidou et al. 2016b; 2019;
Ligkovanlis 2017).

We suspect that future research in the countryside
of Epirus has more to reveal about later Pleistocene
hominins, through the recovery and study of the ma-
terial culture remains, and the better understanding
of the ecological parameters (palaeoenvironments
and palaeolandscape) involved in the use, discard
and deposition of the archaeological material.

Conceptualization, S.L., G.I., O.P.; methodology, S.L., G.I. and O.P; resources S.L., G.I, O.P. and A.T; data
curation, S.L.; writing — original draft preparation, S.L.;S.L., G.I, O.P., A.T. and P.T X.X,; writing —review and
editing, S.L., G.I, O.P., A.T. and P.T. All authors have read and agreed to the published version of the manu-
script.

ACKNOWLEDGEMENTS

Special thanks are due to the directors and staff of Ephorate of Antiquities of Thesprotia for the help and fa-
cilities offered us during the evaluation of the archaeological material. We would also like also to thank the
two anonymous reviewers for their valuable comments and suggestions contributing to the improvement of
this paper.

REFERENCES

Bailey, G.N., Papaconstantinou, V. and Sturdy, D. (1992). Asprochaliko and Kokkinopilos: TL Dating and Re-
interpretation of Middle Palaeolithic Sites in Epirus, Northwest Greece. Cambridge Archaeological
Journal, Vol. 2, pp. 136-144.

Bailey, G.N., King, G. and Sturdy, D. (1993). Active Tectonics and Land-use Strategies: A Palaeolithic Example
from Northwest Greece. Antiquity, Vol. 67, pp. 292-312.

Burroni, D., Randolph, E., Donahue, R.E. and Pollard, M.A. (2002). The Surface Alteration Features of Flint
Artefacts as a Record of Environmental Processes. Journal of Archaeological Science, Vol. 29, pp. 1277~
1287.

Dakaris, S.I., Higgs, E.S. and Hey, R.W. (1964). The climate, environment and industries of Stone Age Greece:
Part I. Proceedings of the Prehistoric Society, Vol. 30, pp. 199-244.

Dibble, H.L., McPherron, S., Chase, P., Farrand, W. and Debéneath., A. (2006). Taphonomy and the Concept
of Paleolithic Cultures: The Case of the Tayacian from Fontéchevade (Charente, France). Paleoanthro-
pology, Vol. 2006, pp. 1-21.

Forsén, B. and Galanidou, N. (2016). Reading the Human Imprint on the Thesprotian Landscape: A Diachronic
Perspective. In Thesprotia Expedition IlI: Landscapes of Nomadism and Sedentism, B. Forsen, N.
Galanidou and E. Tikkala (ed.), Helsinki, Papers and Monographs of the Finnish Institute at Athens
Vol. XXIL, pp. 1-27.

Galanidou, N., Iliopoulos, G. and Papoulia, C. (2016) a. The Palaeolithic settlement of Lefkas: Archaeological
evidence in a palaeogeographic context. Journal of Greek Archaeology, Vol. 1, pp. 1-32.

Mediterranean Archaeology and Archaeometry, Vol. 22, No 3, (2022), pp. 215-229


https://www.cambridge.org/core/journals/cambridge-archaeological-journal/article/asprochaliko-and-kokkinopilos-tl-dating-and-reinterpretation-of-middle-palaeolithic-sites-in-epirus-northwest-greece/E99B04909FDED782864021464ABD0AB8
https://www.cambridge.org/core/journals/cambridge-archaeological-journal/article/asprochaliko-and-kokkinopilos-tl-dating-and-reinterpretation-of-middle-palaeolithic-sites-in-epirus-northwest-greece/E99B04909FDED782864021464ABD0AB8
https://www.cambridge.org/core/journals/cambridge-archaeological-journal/article/asprochaliko-and-kokkinopilos-tl-dating-and-reinterpretation-of-middle-palaeolithic-sites-in-epirus-northwest-greece/E99B04909FDED782864021464ABD0AB8
https://www.cambridge.org/core/journals/antiquity/article/active-tectonics-and-landuse-strategies-a-palaeolithic-example-from-northwest-greece/73BB0264F57E52B768B96E38ED3D6EF2
https://www.cambridge.org/core/journals/antiquity/article/active-tectonics-and-landuse-strategies-a-palaeolithic-example-from-northwest-greece/73BB0264F57E52B768B96E38ED3D6EF2
https://www.sciencedirect.com/science/article/abs/pii/S030544030190771X
https://www.sciencedirect.com/science/article/abs/pii/S030544030190771X
https://www.sciencedirect.com/science/article/abs/pii/S030544030190771X
https://www.cambridge.org/core/journals/proceedings-of-the-prehistoric-society/article/climate-environment-and-industries-of-stone-age-greece-part-i/C4E0C8F0FEC58426932AAD3408182EFC
https://www.cambridge.org/core/journals/proceedings-of-the-prehistoric-society/article/climate-environment-and-industries-of-stone-age-greece-part-i/C4E0C8F0FEC58426932AAD3408182EFC
http://paleoanthro.org/media/journal/content/PA20060001.pdf
http://paleoanthro.org/media/journal/content/PA20060001.pdf
http://paleoanthro.org/media/journal/content/PA20060001.pdf

228 S. LIGKOVANLIS et al.

Galanidou, N., Papoulia C. and Ligkovanlis S. (2016) b. The Middle Palaeolithic Bifacial Tools from Megalo
Karvounari. In Thesprotia Expedition IlI: Landscapes of Nomadism and Sedentism, B. Forsen, N.
Galanidou and E. Tikkala (ed.), Helsinki, Papers and Monographs of the Finnish Institute at Athens
Vol. XXIL, pp. 29-58.

Galanidou, N., Ligkovanlis, S. and Papoulia, C. (2019). The Palaeolithic Occupation of Thesprotia. A Compar-
ative Assessment of the New Evidence. Proccedings of the 1st International Conference On the Archaeol-
ogy and History of Thesprotia, Igoumenitsa, December 2016, pp. 39-54.

Glauberman, P.J. and Thorson R.M. (2012) Flint Patina as an Aspect of “Flaked Stone Taphonomy”: A Case
Study from the Loess Terrain of the Netherlands and Belgium. Journal of Taphonomy, Vol. 10, 21-43.

Higgs, E.S. and Vita-Finzi, C. (1966). The Climate, Environment and Industries of Stone Age Greece: Part II.
Proceedings of the Prehistoric Society, Vol. 32, pp. 1-29.

King, G. and Bailey, G.N. (1985). The palaeonvironment of some archaeological sites in Greece: The influence
of accumulated uplift in a seismically active region. Proceedings of the Prehistoric society, Vol. 51, pp.
273-282.

King, G., Sturdy, D. and Bailey, G.N. (1997). The tectonic background to the Epirus landscape. In Klithi: Palae-
olithic Settlement and Quartenary Landscapes in Northwest Greece, II, G.N. Bailey (ed.), Cambridge,
McDonald Institute for Archaeological Research, pp. 541-558.

Ligkovanlis, S. (2017). New insights into the Upper Pleistocene archaeology of Northwestern Greece. The ev-
idence from three open-air sites and its implication for Middle and Upper Palaeolithic hunter-gath-
erers’ activity and behaviour in Southeastern Europe. Journal of Greek Archaeology, Vol 2, pp. 1-32.

Palli, O. and Papadea, A. (2004). Les nouveaux sites paléolithiques en Thesprotie. Actes du IVe colloque interna-
tional du Grenoble 2002, Paris, pp.17-22.

Papaconstantinou, E. and Vasilopoulou, D. (1997). The Middle Palaeolithic industries of Epirus. In Klithi: Pal-
aeolithic Settlement and Quartenary Landscapes in Northwest Greece, 11, G.N. Bailey (ed.), Cambridge,
McDonald Institute for Archaeological Research, pp. 459-480.

Papagianni, D. (2000). Middle Palaeolithic Occupation and Technology in Northwestern Greece: the Evidence from
Open-air Sites. Oxford, Archaeopress.

Papoulia, C. (2011). Mikro Karvounari in Context: The New Lithic Collection and Its Implications for Middle
Palaeolithic Hunting Activities. In Thesprotia Expedition II. Environment and Settlement Patterns, B. For-
sen and E. Tikkala (ed.), Helsinki, Papers and Monographs of the Finnish Institute at Athens Vol.
XVL, pp. 123-158.

Purdy B.A. and Clark D.E. (1987). Weathering of inorganic materials: dating and other applications. In Ad-
vances in Archaeological Method and Theory, M.B. Schiffer (ed.), London, Academic Press, pp. 211-253.

Runnels, C.N. and van Andel, T.H. (1993). A Handaxe from Kokkinopilos, Epirus, and Its Implications for the
Paleolithic of Greece. Journal of Field Archaeology, Vol. 20(2), pp. 191-203.

Runnels, C.N. and van Andel, T.H. (2003). The Early Stone Age Prehistory of the Nome of Preveza, (Greece):
A Palaeoenvironmental and Archaeological Study of Landscape and Settlement. In Landscape Archae-
ology in Southern Epirus, Greece, ]. R. Wiseman and K. Zachos (ed.), Princeton, Hesperia Supplement
32, pp. 47-134.

Sapir, Y., Sarah, P., Sapir, Y. Katz, H. and Faust, A. (2021) Topsoil formation processes as indicated from geo-
archaeological investigations at Tel ‘Eton, Israel, and its Environment. Mediterranean Archaeology and
Archaeometry, Vol. 21, No 1, (2021), pp. 85-107.

Schiffer, M.B. (1987). Formation Processes of the Archaeological Record. Albuquerque, University of New Mexico
Press.

Tourloukis, V. (2009). New bifaces from the Palaeolithic site of Kokkinopilos, Greece and their stratigraphic
significance. Antiquity, Vol. 83, p. 320.

Tourloukis, V. (2010). The Early and Middle Pleistocene archaeological record of Greece: current status and future
prospects. Leiden, Leiden University Press.

Tourloukis, V. and Karkanas, P. (2012). The Middle Pleistocene archaeological record of Greece and the role
of the Aegean in hominin dispersals: new data and interpretations. Quaternary Science Reviews, Vol.
43, pp. 1-15.

Tourloukis, V., Karkanas, P. and Wallinga, ]J. (2015). Revisiting Kokkinopilos: Middle Pleistocene radiometric
dates for stratified archaeological remains in Greece. Journal of Archaeological Science 57, 355-369.

van Andel, T.H. (1998). Paleosols, red sediments, and the Old Stone Age in Greece. Geoarchaeology, Vol. 13(4),
pp. 361-390.

Mediterranean Archaeology and Archaeometry, Vol. 22, No 3, (2022), pp. 215-229


https://www.academia.edu/39136128/The_Palaeolithic_%CE%9Fccupation_of_Thesprotia_A_Comparative_Assessment_of_the_New_Evidence
https://www.academia.edu/39136128/The_Palaeolithic_%CE%9Fccupation_of_Thesprotia_A_Comparative_Assessment_of_the_New_Evidence
https://www.cambridge.org/core/journals/proceedings-of-the-prehistoric-society/article/climate-environment-and-industries-of-stone-age-greece-part-ii/1773ADB23B065F68576409F24218E96A
https://www.cambridge.org/core/journals/proceedings-of-the-prehistoric-society/article/climate-environment-and-industries-of-stone-age-greece-part-ii/1773ADB23B065F68576409F24218E96A
https://www.cambridge.org/core/journals/proceedings-of-the-prehistoric-society/article/palaeoenvironment-of-some-archaeological-sites-in-greece-the-influence-of-accumulated-uplift-in-a-seismically-active-region/BB026659B2AD963D36B96DC4FF5DB498
https://www.cambridge.org/core/journals/proceedings-of-the-prehistoric-society/article/palaeoenvironment-of-some-archaeological-sites-in-greece-the-influence-of-accumulated-uplift-in-a-seismically-active-region/BB026659B2AD963D36B96DC4FF5DB498
https://www.cambridge.org/core/journals/proceedings-of-the-prehistoric-society/article/palaeoenvironment-of-some-archaeological-sites-in-greece-the-influence-of-accumulated-uplift-in-a-seismically-active-region/BB026659B2AD963D36B96DC4FF5DB498
https://www.academia.edu/35076323/New_insights_into_the_Upper_Pleistocene_archaeology_of_Northwestern_Greece_The_evidence_from_three_open_air_sites_and_its_implication_for_Middle_and_Upper_Palaeolithic_hunter_gatherers_activity_and_behaviour_in_Southeastern_Europe
https://www.academia.edu/35076323/New_insights_into_the_Upper_Pleistocene_archaeology_of_Northwestern_Greece_The_evidence_from_three_open_air_sites_and_its_implication_for_Middle_and_Upper_Palaeolithic_hunter_gatherers_activity_and_behaviour_in_Southeastern_Europe
https://www.academia.edu/35076323/New_insights_into_the_Upper_Pleistocene_archaeology_of_Northwestern_Greece_The_evidence_from_three_open_air_sites_and_its_implication_for_Middle_and_Upper_Palaeolithic_hunter_gatherers_activity_and_behaviour_in_Southeastern_Europe
https://www.jstor.org/stable/529953?seq=1
https://www.jstor.org/stable/529953?seq=1
https://www.jstor.org/stable/1354046?seq=1
https://www.jstor.org/stable/1354046?seq=1
https://www.jstor.org/stable/1354046?seq=1
https://www.jstor.org/stable/1354046?seq=1
https://www.antiquity.ac.uk/projgall/tourloukis320/index.html
https://www.antiquity.ac.uk/projgall/tourloukis320/index.html
https://www.sciencedirect.com/science/article/abs/pii/S027737911200145X
https://www.sciencedirect.com/science/article/abs/pii/S027737911200145X
https://www.sciencedirect.com/science/article/abs/pii/S027737911200145X
https://www.sciencedirect.com/science/article/abs/pii/S0305440315000989
https://www.sciencedirect.com/science/article/abs/pii/S0305440315000989
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1520-6548(199804)13:4%3C361::AID-GEA2%3E3.0.CO;2-0
https://onlinelibrary.wiley.com/doi/10.1002/(SICI)1520-6548(199804)13:4%3C361::AID-GEA2%3E3.0.CO;2-0

PALAEOLITHIC ARTIFACT TAPHONOMY IN TERRA ROSSA SITES AT NORT-WESTERN GREECE REVISITED 229

van Andel, T.H. and Runnels, C.N. (2005). Karstic Wetland Dwellers of Middle Palaeolithic Epirus, Greece.
Journal of Field Archaeology, Vol. 30(4), pp. 367-384.

Zhou, P.L. and van Andel, T.H. (2001). A Luminescence Dating Study of Open-Air Palaeolithic Sites in West-
ern Epirus, Greece. Journal of Archaeological Science, Vol 27, pp. 609-620.

Mediterranean Archaeology and Archaeometry, Vol. 22, No 3, (2022), pp. 215-229


https://www.jstor.org/stable/40025558?seq=1
https://www.jstor.org/stable/40025558?seq=1
https://www.sciencedirect.com/science/article/abs/pii/S0305440399904843
https://www.sciencedirect.com/science/article/abs/pii/S0305440399904843

