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Cave 1 in Klisoura Gorge (Greece)

Klisoura Gorge (Eastern Peloponese - fig. 1), in which the Baratiotis river flows, is the 
main communication route between the Argive Plain and the Berbati valley. The gorge is 2.5 
to 3 km long and up to 500 m wide, and is cut deeply in Triassic limestones. In this limestone 
region, Karstic phenomena were responsible for the formation of a large number of caves 
and rock shelters, thirty of which have been recorded (Koumouzelis et al. 1996). Six of 
these contained lithics and sherds spread on the surface, while others are filled with well- 
preserved sediments of unknown age.
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Excavations of Cave 1

Cave 1 in Klisoura Gorge is located in the immediate vicinity of “Findspot 201”, 
discovered during the Berbati-Limnes Archaeological Survey in 1988-1990. Mesolithic 
artefacts were collected on the surface of this site. In 1993 we dug test trenches in Caves 4 
and 7, while systematic excavations began in the terrace in front of Cave 1 in 1994. These 
field operations were conducted as a joint project of the Ephorate for Caves and 
Palaeoanthropology in Athens and the Institute of Archaeology of the Jagellonian University 
in Krakow, Poland (Koumouzelis et al. 1996).

At present, four series of layers are visible in the exposed stratigraphy in Cave 1, as 
follows (fig. 2):

a) Layers 1 and 2 containing the classic and Bronze Age finds.
b) Layers 3 to 6 contain Mesolithic industry, discussed in details in the first report 

(Koumouzelis et al. 1996) and subsequently presented on the Cambridge Conference 
(Koumouzelis et al.2003).

c) Layers Ila and lib contain Epigravettian finds, which do not occur in the northern part 
of the trench, where Mesolithic covers directly Late Aurignacian.

d) Layer 6a, III and IIP are Uppermost Aurignacian layers and contain some microlithic 
backed bladelets.

e) Layers Illb, IIIc, 7, 7a, Ille-IIIg, IV contain a sequence of Upper, Middle and Early 
Aurignacian assemblages.

f) Layer V with EUP arched backed blade technology.

Fig. 2. Stratigraphic section of trench A (Western Wall)
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In the following pages we present the preliminary results of our investigations. A particular 
emphasis will be placed on the Aurignacian layers. As noted above, Cave 1 yielded a sequence 
of several assemblages of this culture, sandwiched between Epigravettian and EUP with 
arched backed blades, a first-time discovery in Greece. Unfortunately there are two important 
gaps, probably due to erosion, in this stratigraphy: between Mesolithic and Epigravettian 
(corresponding to the Final Palaeolithic occupations in the Caves 4 and 7 in the Klisoura 
Gorge), and between Epigravettian and Aurignacian (corresponding to the LGM period).

Cave sediments

Cave sediments were investigated using the method of absorption spectroscopy in infrared 
radiation. The objective of the examinations was to determine the proportions of autogenic 
(calcite - factor 1 and aragonite - factor 2), allogenic (quartz and pieces of flints that do not 
occur in local limestones - factor 3, and clay minerals - factor 4) and anthropogenic minerals 
(apatite - factor 5 and nitrates - factor 6). Analyses of 45 samples obtained from the cave 
sediments were performed by Todd A. Surovell from the Department of Anthropology of 
the University of Arizona in Tucson. The Fourier transform infrared spectroscopic (FTIR) 
analysis was performed with a Midac Prospect - IR.

On the basis of the above data it can be said that a distinct hiatus in the occupation of the 
cave occurs at the transition between the Upper and the Uppermost Aurignacian (units III’ 
and III). The cultural hiatuses between the Uppermost Aurignacian and the Epigravettian 
(III/IIb), and between the Epigravettian and the Mesolithic (IIa/6, 5) are not manifested by 
the drop in anthropogenic indices. These hiatuses are merely marked by smaller - as compared 
to natural sedimentation - calcite crystallization and a greater importance of the sedimentation 
of clay minerals. This type of sedimentation is characteristic for the whole of the Epigravettian. 
It would point to erosional nature of these hiatuses rather than a lower sedimentation rate.

Radiocarbon and stable isotope analysis

Radiocarbon age determinations were made in Gliwice Radiocarbon Laboratory using 
total carbonate and organic matter present in samples. I4C activity measurements were 
performed with proportional counters filled CO2. Samples were treated with 8% HC1 and 
evolving CO2 was trapped. The rest of them - small fragments of organic matter in solution 
was washed, dried and combusted to CO2. Both CO2 were purified and stored for at least 4 
weeks to allow for complete Rn-222 decay.

Measurements of stable carbon and oxygen isotope ratios (l3C and l8O) were made at the 
UMCS Mass Spectrometry Laboratory in Lublin. The results are listed in Table 1.

The verification of radiocarbon dating results for organic and carbonate matter we have 
on the base of 14C dating of terrestrial shells samples (Gd-7994, 23800±400 BP and Gd- 
7996, 27200±500 BP). Reservoir age TR for fresh-water shells is usually about 1300 years. 
After correction for that we receive ages of above samples as ca. 22500 BP and 26000 BP.

Additionally, AMS date has been obtained by Gif Laboratory from layer V - 40.200 
years B.P.
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Table 1. Klisoura Cave 1. Radiocarbon dates

+++++Layer Hearth No B.P.
on 

carbonate 
fraction

6I3C 
[%oPDB]

No B.P. 
on organic 

fraction and 
shels*

6I5C 
[%oPDB]

Mesolithic (6) Gd-10685 9150 ±220 -17.0

Interface Ila/IIb 
Epigravettian Gd-3872 14280 ±90 -17.0

Interface 6/III Gd-3791 16130 ±40 -22.8

III - Uppermost 
Aurignacian 10a Gd-3881 17220 ±60 -22.88

III - Uppermost 
Aurignacian 5 Gd-7641 19400± 100 -22.88

III - Uppermost 
Aurignacian 11 Gd-3877 21720 ±90 -20.0

6a - Uppermost 
Aurignacian

Gd-7994
Gd-7996

23800 ± 400
27200 ± 500

-9.82 
-10.07

Illb - Upper 
Aurignacian Gd-10701 15490 ±410 -21.88

IIIc - Upper 
Aurignacian Gd-12036 13400± 140 -22.88

7a - Upper 
Aurignacian 5

Gd-11193 
Gd-10258

24220± 190
20060 ± 200

-22.88 
-23.83

Hie top - Middle 
Aurignacian Gd-12035 26230± 140 -26.40

Hie - Middle 
Aurignacian 17 Gd-3878 25770± 130 -23.83

Hie - Middle 
Aurignacian 18 Gd-3879 26770± 150 -22.0

Illg - Lower 
Aurignacian 14a

Gd-7882 
Gd-11300 
Gd-7883

28270 ± 340
26950 ± 220
27410 ±290

-23.83 
-21.92 
-21.92

Gd-7893 31400± 1000

Illg/IIIe’ - Lower 
Aurignacian 23 Gd-7880 25480 ± 230 -22.68 Gd-7892 34700±1600

TV - Lower 
Aurignacian 27 Gd-10567 29950 ± 460 -22.68 Gd-10562 32400 ± 600 -25

TV - Lower 
Aurignacian 31

Gd-7879 
Gd-12034

21330± 150
17280±190

22.68 
-14.66 Gd-9688 22500 ± 1000 -25

V - Early Upper 
Palaeolithic Gd-7878 17430± 100 -21.87

V - Early Upper 
Palaeolithic 42 Gd-12037 26250 ±310 -18.71 Gd-10714 >31100 -25

V - Early Upper 
Palaeolithic 53 Gd-12027 27100 ±600 -16.64 Gd-10715 >30800 -25
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The Archaeological Sequence

The Mesolithic layers (3 to 6) are characterized by the presence of flake industries with 
a relatively low ratio of geometric microliths (fig. 3). Levels 5 to 3 represent, most likely, the 
late phase of the Mesolithic and correspond chronologically to phase VIII from Franchthi 
(Perlés 1989).

Layers Ila and lib, uncovered in 1995, yielded Late Palaeolithic blade industries 
representing the Epigravettian tradition. The sediments of these layers are brown clays with 
a fairly small anthropogenic component with small to medium-sized limestone debris.

The retouched pieces from layers Ila and lib are predominantly retouched uni- and bilateral 
thick and short blades with semi-steep retouch, often converging to a pointed tip. These 
specimens co-occur with fairly short blade and flake end-scrapers, frequently with lateral 
retouch. The diagnostic forms are the microgravettes and double backed micropoints, usually 
with flat ventral retouch at the proximal and distal ends (fig. 4).

The industry of layers Ila and lib is unquestionably Epigravettian and chronologically 
placed during the hiatus between phase III and phase IV at Franchthi Cave (Perlés 1987). 
This industry has no parallels in western Greece.

The Aurignacian occupational horizons exposed so far consist of strongly anthropogenic 
deposits, including basin-like hearths filled with ashes, shells, crushed bones, and artefacts. 
We have tentatively sub-divided the Aurignacian levels into three units:

a) the uppermost unit comprising layer III, IIP and 6a, with some microlithic backed 
bladelets,

b) the upper unit, comprising layers Illb, IIIc, 7a (together with hearth 5), md, me, and 7b,
c) the middle unit, comprising a series of hearths from the northern section of trench A 

(hearths 15 to 18) and layers Ille and Illf,
d) the lower unit, comprising layer Illg and IV and hearths 19-29, 38-46.
Uppermost Aurignacian layers contain hearths. They occur immediately below the 

Epigravettian blade industries. They are clay and rubble deposits with a fairly large component 
of weakly weathered limestone debris and anthropogenic elements. The lithic industry from 
these levels reveals a significant frequency of blade products. Blanks were transformed into 
fine backed bladelets, often with concave blunted backs, sometimes double-backed, 
occasionally with transversal retouch in the form of microlithic rectangles. Rare 
microgravettes and retouched pointed blades are also present (Fig. 5). The particular character 
of the “transitional” levels rests in the co-occurrence of backed implements and nosed and 
carinated scrapers on flakes accompanied by ogival, and blade end-scrapers. The numbers 
of splintered pieces (pièces esquillées) are considerable. Two bone points, one of which is 
fairly short and single-bevelled, should also be mentioned. They resemble points that occur 
in the Aurignacian layers but their cross-sections are more asymmetrical.

The upper portion of the Aurignacian layers is an accumulation of alternating clayey- 
loamy sediments with a low frequency of limestone debris loamy sediments with a large 
anthropogenic component, and flat hearths that consist of a black ashy lens overlying burnt 
clay. Upper Aurignacian unit yielded a round stone structure measuring about 1.5 m in 
diameter. The structure was built from water-rounded limestone blocks and several exhibiting 
a surface weathering that indicates that they were brought from the river bank. A pavement 
of small limestone debris surrounded the structure. Numerous fragmented bones and a small 
quantity of flakes and lithic waste were found inside this structure. Although its exact function
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Fig. 3. Mesolithic artefacts
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Fig. 4. Epigravettian artefacts



213

Fig. 5. Uppermost Aurignacian artefacts
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Fig. 6. Upper Aurignacian artefacts
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is unknown, the content of this installation suggests that bone marrow was extracted there. 
The lithic industries of the upper Aurignacian unit are fairly homogeneous. End-scrapers 
dominate. In this group, the predominant forms are steep scrapers on thick flakes or plaquettes. 
There are also steep scrapers with lateral retouch and steep and carinated end-scrapers with 
two or more fronts (Fig. 6). Splintered pieces are particularly numerous. In some levels, the 
number of splintered pieces equals or even exceeds that of end-scrapers. The pieces are 
small in size made on plaquettes, flakes, or cores. This may mean that some of the splintered 
pieces functioned as cores for the manufacture of microlithic flakes. There are also thin 
splintered pieces, in the shape of a prism, with fairly regular micro-blade scars. The bone 
points with oval cross-sections, reaching 10 cm in length, have pointed, or less often single
bevelled, bases. A perforated animal tooth was discovered in layer Illb. Almost all the layers 
contained marine shells, frequently perforated.

The middle unit of the Aurignacian sequence encompasses complex of hearths (numbered 
15-18) in the northern part of the excavation. The hearths are mainly basin-like and intersect 
one another. The complex of the hearths is covered by layer Hie, which is essentially clayey 
deposits with a small component of limestone debris. Layer Illf is darker in colour, possibly 
due to higher contents of organic material. The complex of hearths yielded carinated scrapers 
made on chunks and thick flakes as well as several blades with marginal retouch, side
scrapers, and notched tools. Asymmetrical, nosed, double, and discoidal end-scrapers, mostly 
on flakes with steep fronts as well as end-scrapers on microlithic cores for bladelets are 
present. Tiny bladelets with no retouch and single-platform cores for bladelets are numerous. 
The proportion of splintered pieces decreases, while single examples of burins and composite 
burin end-scraper specimens appear (Fig. 7). Two fragments of bone points, oval in cross
section with missing bases, were found with the stone artefacts as well as small marine shells.

The lower unit of the sequence represent layers IUe’-IIIg and IV containing a series of 
hearths. Layer IV is a clayey, dark brown sediment containing fine and medium-sized limestone 
fragments with strongly weathered surfaces and rounded edges. The sedimentological 
characteristics indicate that warmer and wetter climatic conditions prevailed. End-scrapers, 
dihedral burins, retouched flakes and splintered pieces were found; carenoid or steep end
scrapers, sometimes with broad fronts, predominate. The specimens are made on flakes or 
chunks, accompanied by increasing numbers of blades and bladelets.

Generally speaking, changes throughout the Aurignacian sequence are minor. A higher 
frequency of blades and bladelets is noted in the lower part of the sequence, and a considerable 
increase of the splintered pieces in the upper part. Throughout the sequence, steep, carinated, 
and nosed end-scrapers from which bladelets were removed occur together with special 
cores for bladelets. The overall frequency of bladelets is generally low (in the upper part of 
the sequence it accounts for 1.3 to 1.7 % of the inventory, and when calculated without the 
shattered fragments they amount to 2.1 %). Bladelets with marginal or abrupt retouch, present 
in the “transitional” layers (III), were not found in the Aurignacian levels.

Below the Aurignacian in layer V an industry occurs, which in terms of technology contrasts 
with the Aurignacian in layer IV as it shows a much higher frequency of blades. Tools are 
represented by splintered pieces which the largest group, followed by arched backed blades 
(Fig. 8) and an equal number of side-scrapers - often small - and retouched blades. Burins and 
perforators are extremely rare. The presence of microlithic shapes such as a trapeze, a microlithic 
truncation resembling Zonhoven points and a Krukowski microburin is particularly interesting. 
Bone artefacts do not occur, but a dozen or so Dentalium shells were found.
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Fig. 7. Middle Aurignacian artefacts
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Aurignacian structured hearths

In the middle and lower part of the Aurignacian sequence, within lithostratigraphic units 
Hie, Hie’, Illg and IV several basin-like hearths were discovered. Some of the hearths formed 
reddish rings surrounding the filling of ashes, charcoals, bones and carbonates. The basin
like hearths were sunk in the ground to a depth of 10 to 20 cm into the sediments. Some of 
the hearths are interstratified, frequently intersecting one another. This indicates a low 
sedimentation rate.

Mineralogical analysis of the reddish clay lining the hearths has shown that this material 
is not the same as the cave sediments. This is burnt clay with rich mineralogical composition. 
Besides components such as thermally transformed clay minerals, quartz, carbonate fragments 
there are also small quantities of dolomite. Microscopic examinations of the structure of 
these clays have shown that the walls of basin-like depressions were lined with specially 
prepared daub containing clay brought from outside, tempered bone and plant tissue (chaff).

A possibility that basin-like clay-lined structures are not only instances when hearths 
were lined with daub but could serve as a prototype of ceramic containers cannot be excluded. 
It should be added that hearth 18 yielded starches typical of seed grasses found in phytoliths 
which suggest that the structures were used for roasting grains of wild grasses.

Plant Macroremains and Phytoliths

The upper part of the sequence contained plant macroremains, namely, fruit and seeds, 
which were burnt or mineralized. The preserved burnt macroremains are classified as follows: 
caryopsis grass Graminae indet.; fruit of Polygonum sp.; Polygonaceae family; several seeds 
of goose-foot Chenopodium sp.; members of the Chenopodiaceae family; spurrey Spergula 
sp.; and Melandrium sp. vel Silene sp. from the Caryophyllacea family. The fruits include 
Echium sp. and Lithospermum sp., family Boraginaceae, and Traxacum sp., family 
Compositae. These plants indicate the prevailing dry and open habitats.
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Charcoals have not yet been identified. In the upper part of the Aurignacian layers, calcium 
oxalate phytoliths, usually deriving from parts of trees and shrubs, have been identified 
from hearths. Most of these phytoliths belong to the Fagaceae family.

The presence of silica phytoliths in the hearths confirms that roots/stems and grass leaves 
were used to start the fire. The important presence of starches, characteristic of seed grasses 
and suggesting the use of this family as part of the diet.

Faunal remains

A total of 121 avian bones belonging to at least five taxa were found in the Aurignacian 
layers (Pleistocene assemblages). Most of the bones were remnants of rock partridges Alectoris 
graeca. Other fragments were attributed to great bustards Otis tarda. Although the 
composition of species is very fragmentary, it indicates a mosaic habitat including open 
areas (O. tarda) with stony ground and low scrub (A. graeca), adjoining sparse woods or at 
least clumps of trees and rocks (C. monedula, C. corone). All species found in the material 
belong to the present-day fauna of Greece. Some bones of rock partridges and great bustards 
have distinct traces of burning which, together with the absence of digestion characteristic 
of animal allow us to attribute the remains to human activities.

In the investigated material 1239 gastropod shells or its identifiable fragments belonging 
to 4-5 species of terrestrial snails and to several marine species have been recognized. Most 
of the collected specimens come from the Aurignacian layers and as many as 919 shells 
belong to the one terrestrial species Helix figulina which in the Holocene layer was not 
found. Recently this species has south-eastern distribution in Europe, living on grassy slopes 
with strong insolation, up to 1000 m a.s.l. The shells of marine snails (relatively small size, 
5-15 mm, exceptionally to 20 mm) are particularly numerous in the layer IV. It is noteworthy 
that almost all marine specimens have the irregular hole on the body whorl, near the edge of 
aperture. Beside of this, on some specimens there are also very regular holes of smaller size, 
and that is probably made by a predatory marine snails of genus Natica.

A total of 1774 complete and partial bones belonging to 18 species of mammals were 
discovered at terrace of Klisoura Cave. Most of bones and teeth come from herbivores and 
hare. Only isolated bones and teeth represent carnivores, rodents and insectivore. Most of 
identified bones belong to fallow deer and hare, which were found in nearly all layers (Table 2).

Conclusions

The sequence in Cave 1 in the Klisoura Gorge begins with Mesolithic layers which show 
analogies to the Franchthi Cave. Unfortunately, except for a single date from carbonates 
from the lowest Mesolithic layer (6) 9 150 ± 220 B.P. we do not have, at the moment, any 
data to make the chronology of this part of the sequence more precise. Unquestionably in 
between the Mesolithic and the Epigravettian in layers Ila-IIb there occurs a hiatus related to 
the erosion of the Late Glacial sediments. Settlement from this period was found in the 
neighbouring caves 4 and 7.

The Epigravettian layers correspond to the post-LGM period, but the date of 14 280 ± 90 
B.P obtained on the carbonates should be treated as the minimum age of the Epigravettian.
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The true temporal range of this Epigravettian corresponds to the stratigraphical gap in between 
lithic phases III and IV in the Franchthi Cave (i.e. between the date of 21 480 ± 1270 and 12 
540 ± 180 years B.P. - Perlés 1987).

Placing the Klisoura Cave 1 Aurignacian in the wider context of the Balkanian Upper 
Palaeolithic demonstrates a geographic complexity in the distribution of the various 
assemblages. Industries with backed pieces developed as early as 30 to 26 Kyr in most of this 
region. In the north, they are affiliated with the typical Gravettian similar to the industries of 
the Danube basin, whereas in north-western Greece these are simple backed bladelet industries. 
Thus, the Aurignacian vanishes from most of the Balkans between 30 to 28 Kyr B.P.

The beginning of the Aurignacian sequence in Cave 1 is contemporaneous with the 
classical phase of the Balkan Aurignacian represented by the industries with Mladec type 
bone points (with unsplit bases). In the Bacho Kiro and the Temnata caves long sequences of 
the Early Aurignacian occur below the classical Balkan Aurignacian, which so far have no 
parallels in the territory of Greece.

It is interesting, on the other hand, that underneath the Aurignacian in layer IV, cave 1, 
layer V contains the Early Upper Palaeolithic with arched backed blades. In the Balkans no 
analogous industries have yet been found. Tentatively, the industry in layer V can be compared 
to the Uluzzian in Italy and the Chatelperronian in France and Spain. When we look at the 
technological and morphological features of tools of the industry from layer V, distinct 
differences from the classical Uluzzian in southern Italy are apparent. In the latter industry 
the blade technique is poorly represented. More similarities to the industries with arched 
backed blades in Toscany can be seen, where, however, the degree of microlithization of 
backed blades and truncations is not as noticeable as in Cave 1.

Investigations in Cave 1 are going to be continued as a long Middle Palaeolithic sequence 
occurs below layer V. This sequence was identified in 1997 in a small trial trench.
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