
28.1	INTRODUCTION

The two-year archaeological research program 
(2016-2017) conducted in Middle Kalamas, Thes-
protia by the National and Kapodistrian Universi-
ty of Athens, in collaboration with the University 
of Tübingen in the framework of CROSSROADS, 
aimed at constructing a chrono-stratigraphic se-
quence for the open-air sites of Morfi and the re-
cently discovered site of Popovo, by conducting 
a double-intensive targeted archaeological survey 
and test trench excavation of terra rossa Pleisto-
cene deposits (Kourtessi-Philippakis et al., 2019a, 
2019b; Tourloukis et al., this volume). Here we 
present the preliminary analysis of the lithic re-
mains from the lowland locality of Morfi, and the 
upland locality of Popovo, Greece.

28.2	BACKGROUND

Although Epirus, northwestern Greece, is known 
for its rugged and wild landscape, the archaeolog-
ical record (Fig. 1) from this region is dense and 
spans the Middle to Late Pleistocene (Tourloukis 
and Harvati, 2018; Tourloukis, 2021). Evidence 
for human activity is found in caves and rock shel-
ters such as Asprochaliko (Bailey et al., 1992), Boila 
(Kotjabopoulou et al., 1999; Elefanti et al., 2021), 
Klithi (Bailey, 1992; 1999; Adam, 1998a; Roubet, 
1999), Kastritsa (Higgs, 1968) and even more ex-
tensively at open-air sites, including the infamous 
red-bed terra rossa sites of Kokkinopilos (Dakaris 
et al., 1964; Bailey et al., 1992; Runnels and van 
Andel, 1993; Tourloukis et al., 2015), Mikro and 
Megalo Karvounari (Papoulia, 2011; Ligkovanlis, 
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2011), Morfi (Papagianni, 1999a), and Elefthero-
chori (Ligkovanlis, 2014; 2022) that characterize 
this region of Greece due to the combination of a 
wet humid climate, tectonics and erosion. 

The terra rossa sites are located on the edges of 
rolling hills in close proximity to flood plains of 
both the Acherontas River for the sites of Morfi, 
Mikro and Megalo Karvounari, and the Louros 
River for Kokkinopilos. These ancient lake sys-
tems, known as raised poljes, take on their current 
badland form due to the combination of uplift and 
erosion. These sites typically occur above the coast-
al plains at elevations of 140 to 200 masl, protect-
ed by mountains on all sides. The exceptions to 
this lowland pattern are Eleftherochori and newly 
discovered Popovo, which are instead located in 
the uplands at elevations ranging from 530 to 615 
masl, along the same upland drainage that joins 
the Acherontas flood plain further to the south. 

Whereas the rock shelters of Boila, Klithi, and 

Kastritsa cave are younger in age, the oldest lay-
ers at Asprochaliko and the red-bed sites consist of 
extensive Middle Palaeolithic remains that tend to 
dominate the open-air lithic assemblages from this 
region (see Papakonstantinou and Vassilopoulou, 
1997; Adam, 1999; Papagianni, 1999a; 1999b for 
intra-regional lithic studies). Currently, only at 
the open-air sites of Kokkinopilos (Bailey 1992; 
Adam, 2018), Megalo Karvounari and Elefthero-
chi (Ligkovanlis, 2011; 2014) have extensive Up-
per Palaeolithic remains been recovered. Of the 
open-air sites, only at Kokkinopilos have paleosols 
been dated chronometrically (Bailey et al., 1992; 
Runnels and van Andel, 1993; Tourloukis et al., 
2015) and test trenches conducted (Dakaris et al., 
1964). Therefore, the archaeological record from 
the remaining red bed sites is based solely on the 
typology of an extensive and complex surface re-
cord.

Figure 1:  A satellite image with terra rossa red bed sites of Epirus and Asprochaliko. Popovo and Morfi are the pins with stars, 
while Klithi, Boila and Kastritsa are located off the map further to the north. Image, adapted from Google Earth.
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28.3	COLLECTION AREAS AND SAMPLING 
METHODS

At the upland locality of Popovo, lithics were re-
covered from five collection areas, designated as 
Areas 1-5. The largest terra rossa deposit at Area 
3, provided the bulk of archaeological material, 
whereas the remaining collection areas with pre-
served sediments were patchier. The total number 
of lithics collected is 334, with a variability ranging 
from Area 1 (n=9), Area 2 (n=24), Area 3 (n=245), 
Area 4 (n=49) to Area 5 (n=7). 

At Morfi, we collected 837 lithics from sev-
en collection areas designated as Areas A-F and 
Mikro Morfi. These areas, now discontinuous on 
the landscape, were probably once connected and 
more extensive in the past. The number of finds 
collected from each area are: Area A (n=12), Area B 
(n=179), Area C (n=123), Area D (n=434), Area E 
(n=50), Area F (n=4), Mikro Morfi (n=35).

The lithics were collected by utilizing three 
separate sampling strategies: stratified lithics from 
1) test trenches or 2) naturally exposed profiles; 3) 
surface finds. The most important is the context of 
test trenches, but due to the limited number of ex-
cavation units, the number of lithics recovered was 
insufficient to provide meaningful insights to the 
non-excavated remains. As such, we also collect-
ed stratified lithics from exposed section profiles 
in hopes of adding this data to the stratigraphy of 
the site, and as surface remains to help better in-
terpret the timescale of the dense lithic scatters by 
use of typology (see Tourloukis et al., this volume, 
for the geoarchaeological results of the survey). The 
surveys conducted were double intensive meaning 
that we revisited most survey areas at least twice, 
but often even more times to either reinterpret the 
geology, or to collect more lithics.

Figure 2:  Sample of lithics from Popovo (2.1, 2.8, 2.9) and Morfi (2.2, 2.3-2.7, 2.10-2.14). Scrapers (2.1, 2.6, 2.11); Mousterian 
point (2.2); Blade (2.3); Naturally backed flakes (2.4, 2.5); Bifacial leaf points (2.7, 2.8); Backed knives on blades (2.9, 2.10); 
Single platform blade core (2.12); Levallois cores (2.13, 2.14).
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Figure 3:  Sample of lithics from Popovo (3.6,3.10-3.13, 3.15, 3.18, 3.21, 3.23, 3.24, 3.34) and Morfi (3.1-3.5, 3.7-3.9, 3.14, 
3.16, 3.17, 3.19, 3.20, 3.22, 3.25-3.33, 3.35-3.41). Mousterian point (3.1); Chips (3.2, 3.3); Retouched flake (3.4); Point (3.5); 
Bifacial foliated leaf points (3.6, 3.7), Backed knives on blades (3.8, 3.12); Scrapers (3.9, 3.10, 3.13-3.15), Pseudo-Levallois point 
(3.11); Naturally backed pieces (3.12, 3.16, 3.17); Elongated flake (3.18); Bladelets (3.19, 3.20); Débordant flake (3.21); Levallois 
flakes (3.22, 3.25); Blades (3.23, 3.24); Plunged flake (3.26); Cores (3.27, 3.28); Levallois cores (3.29-3.35, 3.37, 3.38), Blade 
cores (3.36, 3.39, 3.40); Tested piece (3.41).
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28.4	LITHIC PRESERVATION AND RAW 
MATERIALS

Because terra rossa sediments are acidic, organic 
remains like bone degrade, thus leaving lithic ar-
tifacts as the only evidence for human activities to 
preserve in the diachronic archaeological record 
from these open-air sites. Patination and freeze-
thaw are common features of lithic artifacts from 
this region. Patination occurs when a combination 
of factors, such as mechanical and chemical weath-
ering, alter the external surfaces of siliceous mate-
rials (Luedtke, 1992). The formation of patina is 
highly variable and is not caused by any single fac-
tor, such as the depositional age or date of manu-
facture of the lithic artifacts (Rottländer, 1975). In 
general, from the main site at Popovo, 98% of the 
assemblage is patinated to some extent, (compared 
to 91% from all the collection areas). Also, because 
55% of the lithics from the main site are medium 
to heavily patinated, the identification of lithic raw 
material types is not reliable.

At Popovo, as previously mentioned, thermal 
frost fractures from freeze thaw are evident in the 
preservation of the lithic remains. After our initial 
sort, a total of 112 lithics from the dataset were 
excluded because of this post depositional process. 
Freeze thaw is evident when spalls randomly pop 
off the external surfaces like potlids from fire, but 
larger in scale (Luedtke, 1992). For example, when 
this process occurs in advanced stages, the shapes 
of the lithics become totally altered or even split 
in half making them appear as possible weathered 
geofacts or vice versa, i.e., natural pieces of flint 
that appear flaked.

At both sites nodular and tabular lithic raw 
materials are locally available. Whereas at Popovo 
it is more difficult to distinguish in the archaeolog-
ical record, at Morfi, spherical nodules are present 
throughout the gravel layers of the site and were 
selected almost exclusively, thus partly explaining 
the high density of naturally backed pieces (Figs. 

2.4, 2.5, 2.9; 3.12, 3.16, 3.17) from the lithic as-
semblage. During reduction of these cobble-sized 
spherical nodules, the natural backing was formed 
whenever a blank was removed along the later-
al edges of the core. Also, of interest at Morfi is 
the discard of large nodular flint cores/tested piec-
es with a hollow geode-like center (Fig. 3.41). It 
seems plausible, that the ancient knappers pre-
ferred to discard these cores early in the reduction 
sequence instead of continuing to reduce these 
flawed nodules more extensively, in contrast to the 
more heavily reduced exhausted cores.

Even though the raw material study at Popovo 
is ongoing, a preliminary total of seven lithic raw 
material types were constructed macroscopically 
at Morfi using a 16x magnifying glass. The locally 
available flint varieties that were utilized most ex-
tensively are types 1) Gray and 2) Yellowish brown; 
utilized mainly in nodular form. One notable ob-
servation from this preliminary analysis was that 
type Gray 1 grades in color as patina forms and 
intensifies over time. The color changes from gray 
to brown to even orange or rust color. In general, 
artifacts produced from raw material types 1 and 
2 exhibit a distinct MP character with Levallois 
cores, scrapers and elongated flakes and blades.

The five extra-local varieties of the less utilized 
flint types are 3) Dramesi brown (Pappas, 2016), 
4) semi-translucent brown, 5) Drimitsa red (Pap-
pas, 2016), 6) pink with wide circular inclusions, 
7) isolated pieces with no comparable type (dusky 
translucent red, red radiolarite, and brownish 
translucent yellow). The lithic raw material types 
3, 5, 6 and an isolated type 7, when utilized, are 
used to produce lithics that are MP in character, 
including a Mousterian point (Figs. 2.2, 3.1), a 
naturally backed blade and core. Although some 
pieces are typologically UP, representing only a 
very small percentage of the Morfi finds, such as a 
semi translucent brown core (Fig. 3.27), radiolarite 
core (Fig. 3.28) and translucent gray bladelets (Fig. 
3.19, 3.20). The extra-local materials of Drimitsa 
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red and the Dramesi brown are located circa 30 
km to the north of Morfi as the crow flies on Goo-
gle Earth (for attributes and detailed descriptions 
of these primary nodular flint sources see Pappas, 
2016; Kourtessi-Philippakis et al., 2019a).

28.5	EXCAVATION AND STRATIFIED 
LITHICS

At Popovo, the stratified lithics recovered from the 
excavation units and section profiles (n=12) are too 
few, undiagnostic, and occasionally too weathered 
or fragmentary due to freeze-thaw. Consequent-
ly, even though the majority of test trenches were 
sterile and devoid of stratified lithics, including a 
deep-test trench, the overall diversity of Middle 
Palaeolithic (MP) remains from Popovo makes 
this a promising new source of surface material, 
especially in contrast to the majority of the red-
bed open air sites from Thesprotia that are located 
closer to the coast at elevations below 200 masl. 

At Morfi, all test trenches were located in Areas 
D and E and yielded a higher number of lithics 
(n=59) in contrast to Popovo. The densest concen-
tration of finds occured in a 1m x 3m test trench 
(n=24) from Area D north, and (n=13) from a 1m 
x 1m unit, Area D south. Overall, the lithics con-
sisted of Levallois cores, tools, flakes and debris. 
The Levallois method of reduction dominates the 
lithics from not only the excavated units, but from 
all areas where lithics were collected, surface or 
stratified. Because there are no radiometric dates 
to support the stratigraphic context, it is currently 
not possible to distinguish between an older to a 
younger Levallois Mousterian based solely on ty-
pology and the assemblage composition of each 
test trench. 

Furthermore, a total of 204 lithics were col-
lected from the stratigraphic profiles at Morfi. 
Again, the Levallois technique for reduction dom-
inates, with Levallois cores, flakes, blades, includ-

ing double and lateral scrapers, core edge removals, 
plunged flakes from blade cores, and a Mousterian 
point. In Area B, the largest lateral scraper (Figs. 
2.11, 3.9) was recovered in association with chips 
(Fig. 3.2, 3.3), a retouched flake (Fig. 3.4) and a 
Mousterian point (Figs. 2.3, 3.1) during section 
cleaning, a good indication of an intact paleosol 
with in-situ remains. 

28.6	SURFACE LITHICS

The surface survey consisted of a double intensive 
targeted inspection of exposed terra rossa sedi-
ments, where lithics were collected over a period of 
two field seasons. Only Popovo, Area 5, and Mikro 
Morfi were surveyed once. At Popovo, a near total 
surface collection was conducted (n=198), whereas 
at Morfi, due to the higher density of surface re-
mains, only a representative surface collection was 
carried out (n=571). Overall, the finds are mainly 
MP in character with Levallois cores (Figs. 2.13, 
2.14; 3.29-3.35, 3.37, 3.38), Levallois flakes (Fig. 
3.22, 3.25, elongated flakes (Fig. 3.18), débordant 
flakes (3.21), blades (Figs. 2.3; 3.23, 3.24), scrap-
ers (Figs. 2.1, 2.6; 3.10, 3.13-3.15), backed knives 
on blades (Figs. 2.9, 2.10; 3.8, 3.12) and a pseu-
do-Levallois point from Popovo (Fig. 3.11). In 
general, at Morfi, 15% of the blanks for debitage 
are Levallois and at Popovo 18%, whereas facetted 
platforms account for 12.5% of the debitage from 
Morfi and 15.6% of the debitage from Popovo. 

The three bifaces recovered at Popovo (Fig. 4) 
are possibly the main distinguishing feature of a 
potentially different MP facies at these red-bed 
sites (see Galanidou et al., 2016 for a recent sum-
mary of bifaces from Greece). Bifaces are rare and 
have previously only been recovered at Kokkinopi-
los (Runnels and van Andel, 1993; Adam, 1998b; 
Tourloukis et al., 2015) and Megalo Karvounari 
(Ligkovanlis, 2011). At Kokkinopilos two stratified 
bifaces have been recovered from sediments dated 
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to >200 ka in age (Runnels and van Andel, 1993; 
Tourloukis et al., 2015). Whereas at both sites, the 
extensive laminar blanks (Figs. 2.3; 3.18, 3.23, 
3.24) and blade cores recovered (Figs. 2.12; 3.36, 
3.39, 3.40) may also be part of a possibly older 
technocomplex dating to MIS 5. For example, at 
Asprochaliko the abundant laminar Levallois spec-
imens were dated by Thermoluminescence to ~100 
ka BP (Huxtable et al., 1992), while at Klissoura 
Cave 1, Sitlivy et al., (2007) noted that 72% of 
laminar blanks from the MP assemblages occur 
mainly in layers XVIII to XX. Layer XVIII was 
dated by OSL to 92.84 (7.65) ka and layer XX to 
95-110 ka (Zacharias et al., 2018). Although, cur-
rently, there is no published data from other strat-
ified Greek sites to further support this hypothesis 
that laminar reduction is more pronounced in the 
older compared to the final Mousterian.

28.7	ASSEMBLAGE COMPOSITION

In general, the assemblage composition (Table 1) 
of the two sites, regardless of the differences in el-
evation or distance from the coast, presents some 
similarities. For example, flakes, tools, and cores 
comprise the majority of lithic finds for all the as-
semblages, stratified or surface.

The full range of Levallois flake cores is rep-
resented at both sites (see Figs. 2.13; 2.14; 3.29-
3.38), from discoid to centripetal, whereas at Morfi 
there are also large blade cores (see Figs. 2.12; 3.36; 
3.39; 3.40) that are absent at Popovo, even though 
MP blades are similar in frequencies at both sites. 
In general, the cores from Popovo occasionally 
tend to be atypical, compared to the higher density 
of typical Levallois cores that are found at Morfi.

28.8	TOOL TYPES

The tool-types and frequencies (Table 2) at Popo-
vo and Morfi for the total assemblages are similar, 
except for bifaces at Popovo (Fig. 4), where two 
possible Keilmesser types and one amygdaloidal 
in shape were recovered as surface finds. Also, the 
tool-type frequencies at Popovo are much high-
er for scrapers, but this could be related to the 
shape of the raw materials because at Morfi there 
are higher frequencies of naturally backed pieces. 
In general, at both sites there are lateral, double, 
transverse and convergent scrapers with occasional 
Quina retouch (Figs. 2.1, 2.6; 3.14, 3.15), more 
at Popovo than Morfi. As for points, there are Le-
vallois, Mousterian, pseudo-Levallois (Fig. 3.11), 
bifacial leaf points (Figs. 2.7, 2.8; 3.6, 3.7), from 
both sites, and a possible Gravette point (Fig. 3.5) 
from Morfi. Shouldered points are missing from 
all the red bed sites, except for a possible fragment 
from Megalo Karvounari (Ligkovanlis, 2011) even 
though there is a large assemblage of these points 
from Kastritsa (Adam, 1989; Adam, 2007). The 

Popovo Morfi

No. % No. % Total
Cores 29 13 93 11,5 122

Tools 56 25,2 218 26,2 274

Flakes 116 52,3 412 49,0 528

Blades 19 8,6 65 7,8 84

Chips 0 0 16 1,9 16

Debris 2 0,9 21 2,5 23

Nodules 0 0 9 1,1 9

Total 222 100 834 100 1056

Table 1:  Assemblage composition and bar graph of lithics 
recovered from all collection areas at Popovo and Morfi inclu-
ding all contexts (excavated, stratified and surface material) 
combined.
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high frequencies of retouched pieces at Morfi com-
pared to Popovo may reflect possible edge damage 
from surface material and not retouch, something 

that will be reinvestigated further when the materi-
al is reanalyzed. Finally, at Morfi, there are notched 

Figure 4:  An amygdaloidal (bottom) and Keilmesser (top) bifaces recovered as surface finds from the initial survey at Popovo.
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pieces, denticulates and perforators, that are absent 
from the Popovo assemblage. 

In closing, future prospects will focus on con-
ducting a comparative analysis with other red bed 
sites of the region, and to further interpret the 
spatial distribution of the lithic remains by con-
structing GIS-based inferences about intra-site and 
regional variability from both Popovo and Morfi, 
and from other red bed sites of the region.

28.9	CONCLUSIONS

In summary, the surface lithic assemblages of Pop-
ovo and Morfi are similar to other red-bed sites of 
Epirus that exhibit a long and rich Middle Palae-
olithic history characterized by possibly an older 
techno-complex (with bifaces and large laminar 
blanks, possibly pre-MIS 5), to a younger Mous-
terian that is more typical to other Greek assem-
blages of this period. At both sites, the preferential 
method of reduction is dominant (on discoid and 
centripetal cores) and toolkits of scrapers (double, 
lateral and transverse), naturally backed knives and 
points (Mousterian, Levallois and pseudo-Leval-
lois) with a reliance on locally available nodular 
flints that are more heavily patinated at Popovo 
in contrast to Morfi. Brown Dramesi flint and red 
Drimitsa flint are a few of the non-local varieties 
that were occasionally utilized at distances of ~30 
km. At both sites, the lithic inventories also in-
clude isolated finds from the Upper Palaeolithic, 
such as endscrapers, bladelet cores and bladelets, 
whereas the majority of finds are Middle Paleolith-
ic in character.

Consequently, because excavated sites old-
er than MIS 3 are especially rare in Greece, the 
appearance of this possibly older Mousterian in 
Epirus reinforces the importance of trying to es-
tablish a chrono-stratigraphic framework for the 
conspicuous open-air red-bed sites of this region. 
Hence, the ambitious plan to conduct trial trench-
es in order to provide context to the archaeological 
assemblages that could be dated chronologically, 
and thus subsequently added to the geological 
sequences across the sites of Popovo and Morfi, 
would contribute greatly to our knowledge of not 
only the ages of these sites but also to identify the 
duration of activities and depositional histories of 
the archaeological remains. 

As for the stratified lithics from the test trench-
es at Morfi, unfortunately, even though the sample 
of lithics recovered are typical Levallois in charac-

Popovo Morfi
No. % No. % Total

Handaxes 3 5,4 0 0 3

Bifacial 
pieces

1 1,8 0 0 1

Scrapers 27 48,2 43 19,7 70

Backed 
knifes

5 8,9 34 15,6 39

Retouched 
pieces

13 23,2 76 34,8 89

Points 6 10,7 15 6,9 21

Endscra-
pers

1 1,8 5 2,3 6

Notched 
pieces

0 0 30 13,8 30

Denticu-
lates

0 0 8 3,7 8

Perfora-
tors

0 0 7 3,2 7

Total 56 100 218 100 274

Table 2:  Tool type frequencies and bar graph of Popovo and 
Morfi including all contexts and collection areas.
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ter, there are currently too few in number to dis-
tinguish solely by typology if the finds are from the 
older or younger Mousterian. Therefore, with the 
exception of a characteristically Levallois debitage, 
with facetted platforms and dorsal scar patterns 
typical of centripetal flake and uni/bidirectional 
laminar reduction, the currently available data do 
not facilitate a more refined characterization. Al-
ternatively, apart from the tephra layer located at 
the base of the site, there is unfortunately no other 
chronological marker to help remedy this situa-
tion. As a result, typology is the sole parameter for 
providing a provisional timescale for the archaeo-
logical record at Morfi.

At Popovo, on the other hand, the geology of 
the site is heavily deformed by tectonics and the 
stratigraphy cannot be followed horizontally across 
the site. Unfortunately, the lithics were even few-
er in number than in Morfi, and also affected by 
freeze-thaw and, in many instances, the stratified 
lithics from the test trenches were highly fragment-
ed and at times even more weathered than the sur-
face finds. Nevertheless, Popovo is typologically 
similar to other surface scatters with lithics ranging 
in age from the Middle Palaeolithic to even young-
er periods including Upper Palaeolithic and possi-
bly even Holocene in age at other eroded surface 
exposures to the north of the main site. Therefore, 
Popovo provides a good source of new archaeolog-
ical surface material, especially for bifaces that are 
lacking at Morfi, but the lack of stratified remains 
hinders any better understanding of the timescale 
of activities that were conducted at the site.

Finally, in the future, with the addition of test 
trenches at Morfi, a more detailed picture could 
possibly emerge with a more rigorous approach to 
sampling across the site. The goals would be to lo-
cate stratified lithics, and to identify paleosols in 
an effort to provide a more detailed context to the 
remains. Increasing the density of lithic finds and 
constructing a more secure vertical dateable con-
text to the overall geological sequence might pro-

vide the necessary data to make better sense of the 
stratified remains. However, without a chronos-
tratigraphic sequence, critical data remains lacking 
to accurately describe and interpret the extensive 
surface scatters located where the rolling red-bed 
terra rossa sediments are preserved.
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